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Abstract 

The development of children’s movement skill competence (MSC) has often been 

limited by the use of traditional teaching approaches to teaching that prescribe 

predetermined paths for learning. For example, linear pedagogical approaches in 

physical education (PE) settings have been characterised by teachers prescribing ideal 

movement models for children to aspire to replicate in highly structured and 

decontextualised environments. In an attempt to better understand and support the 

development of children’s MSCs, recent research has adopted nonlinear pedagogical 

(NP) approaches that capture the inextricable relationship between the individual child 

and the movement environment. At present, research pertaining specifically to the 

impact of NP approaches upon children in primary school settings is limited.  

Focused on the development of adopting an NP approach to PE in a primary 

school setting, the research reported in this thesis was underpinned by a pragmatic 

philosophical position. Through a mixed methods research approach, this project sought 

to capture change in children’s MSC and better understand the experiences of adopting 

an NP approach to PE in primary school setting through the voices of the principal, 

teachers, and children.  

Study one investigated the impact of an NP approach to PE upon children’s 

MSCs after a nine-week intervention and a 13-week follow-up. The results showed a 

significant improvement in children’s MSC following the intervention, which 

contributes new evidence to the impact of NP approaches to PE in primary school 

settings. Moreover, a significant between-group difference in MSC was reported at the 

13-week retention test timepoint, in favour of an NP approach to PE compared with a

linear pedagogical approach. 



iii 

Study two sought to capture the experiences of a principal, teachers, and 

children of a school adopting an NP approach to PE. These perspectives revealed 

multiple interlinked themes being identified for the principal (i.e., need for change, 

empowering teachers and children, influences of teacher on children’s experiences of 

PE), teachers (i.e., seeing children as individual learners, empowering children, teaching 

PE the way we were taught), and children (i.e., achievement, ownership, the role of the 

teacher). Notably, the findings of study two contributed to developing a better 

understanding of the findings of study one, and ultimately a greater understanding of the 

research question of this thesis.  

This thesis concludes with the sharing of insights from me as a movement 

scientist embedded in situ in a primary school setting for four years and the real-world 

practical applications of an NP approach to PE as planned and practiced by teachers at 

the study school. 
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Chapter 1: Scene Setting 

Personal Background 

I was born and raised in England. I grew up in Buckland Monachorum, a 

countryside village with a population of 1,000 people, approximately 10-miles from the 

city of Plymouth in the South-West of England. Buckland Monachorum is best known 

for being a historic village located in Dartmoor National Park, and near to Buckland 

Abbey, the home of Sir Francis Drake. Like the majority of local people, I have a white 

British ethnic background.  

With limited access to community entertainment facilities and public 

transportation, my childhood was mostly spent exploring the village and its 

surroundings with other children. Our explorations involved swimming and cliff 

jumping at the local river, riding mountain bikes, climbing trees, rope swinging, playing 

street games (curby, hide and seek, water fights), skateboarding, and scootering. Groups 

of mixed age children would gather often to play unstructured versions of football, 

basketball, rugby, and cricket. Like many other English children, my passion and dream 

was to play football, so most of the time we played football. This passion also involved 

travelling to a nearby village to play for a community team, Horrabridge Rangers, from 

the age of five.  

I was deeply affected by a love of movement throughout my childhood. Living a 

40-minute drive to Plymouth meant we had limited access to sporting facilities,

equipment, and coaches. A gripe at the time, I now reflect on the remoteness, natural 

wilderness, and lack of imposed structure as a potent combination of conditions 

supportive of learning through exploration, discovery, and adaptation, especially for a 

deeply curious and hyperactive kid like me.    

My early school years (5-11) were spent alongside 150 other children at 

Buckland Monachorum Primary. Just a 5-minute walk from my door, the school was 
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rated as ‘outstanding’ by Ofsted (UK Government office for standards in education, 

children’s services, and skills). It consisted of almost all pupils of White British heritage 

and served a high socio-economic community. When I reflect on my movement 

experiences in school it makes me smile. Physical education provided me an 

opportunity to stand out. I was a skilled, successfull performer and received praise from 

my parents, teachers and peers. Despite my fond memories of PE, I know my 

experiences were not shared by all the children in my class. For example, during games 

of rounders, while I shined, other kids moved with inefficiencies, struggled to throw, 

dropped catches and missed strikes. Such experiences may have negatively impacted 

their participation in PE at the time and PA later in life. Years later, I look back on my 

early movement experiences as critical moments in my life. Without them, I don’t think 

I would have ever forged the positive relationship I now have with movement.  

My positive movement-related experiences during my early school years 

undoubtedly laid a foundation for me to continue to play a variety of sports 

competitively throughout my later school years (12-18) and into early adulthood. My 

desire to get better at sports drove my exploration of training methods to improvement 

performance, ultimately leading me to undertake a sports coaching degree. It was at this 

time I began to explore coaching opportunities such as undertaking my English Football 

Association Level 2 qualification and going into schools as part of the university Futsal 

club to coach primary and secondary school children. These experiences were formative 

to nurturing my love for movement that began to shift from a playing role to also a 

coaching role.  

My curiosity and desire to support more children to thrive through movement 

led me on a coaching journey my entire adult life, mostly supporting youth sporting 

populations. This PhD opportunity within a primary school PE setting excited me as I 

could support a broader range of children to fall in love with movement. It is without 
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doubt that my personal experiences are inextricably linked with this PhD research 

project. Fundamentally, my aim is to help all children develop movement skill 

competence (MSC) and the New Zealand primary school context provided a unique 

opportunity for me to explore this. 

Origins of the research project in context 

This section provides insight into early conversations I had with the school 

principal, which help contextualise the need for, and the origins of this PhD thesis and 

how it evolved.  

This PhD project took place between 2018 and 2022 at an Auckland primary 

school in New Zealand. The school is situated within a high socio-economic community 

and accommodates 800-850 children from years one to six with 80-100 staff members. 

The school has a motto to support all children on their journey to “be the best you can 

be.” In his interview (Chapter 6), the school principal explains that “taking a child in 

and giving them experiences through their six years that will enable them to find out 

who they are and what they love doing” is the mission of the school.  

In a step toward bringing the motto and mission to life at the school, the staff 

had a shared school vision “Hono (Connect), Whakatara (Challenge), Whakamana 

(Empower).” Firstly, to connect with each other via the forming of meaningful 

relationships, secondly to challenge the teachers and children in a variety of contexts to 

improve themselves and others, and lastly to empower children and teachers to be the 

best they can be in any endeavor they wish to pursue. The school principal explained “it 

makes sense that if we can connect children to something that they love doing then they 

are more likely to learn.” Children at the school have choice over “what they’re 

engaging in”, “what it looks like,” and “when it happens”, this is important for children 

“taking responsibility.” Simply, the principal summarised, the “children are in control.”  
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Actualising the school mission and vision was a job for all stakeholders. 

Specifically pertaining to physical education (PE), the principal described the teachers 

as “a staff of mixed people who have played sport, dabble and enjoy exercise, dabble 

and don’t enjoy exercise, and don’t enjoy exercise so don’t do it.” The principal 

believed such diverse experiences were “reflected in PE that was being provided for 

children.” Some teachers love going out for PE and sport with their children every day, 

whilst others do not take their class out at all. A lack of PE provision for many children 

meant the school was failing at living their mission. The principal also described 

limitations in PE practices: 

“…teachers that love going out for PE and sport, but they’re living it through 

their experiences growing up.” For example, “highly sport oriented,” “highly teacher 

directed,” “based on what’s been passed on to them,” “they do the things they know 

well, sports, because they feel comfortable doing them.” In the eyes of the principal, PE 

provision was a direct result of the knowledge and confidence of his staff. Current PE 

teaching practices at the school failed to give children choice – a key pillar of the vision 

- reducing opportunities for children to take responsibility for their actions and be in 

control of their PE experiences. To better align PE provision with the school vision, 

change was needed. When asked “did you see a need to change something?” the 

principal responded:  

“If you’d asked me ten years ago, the need I would have seen would be we need 

to upskill people to know the things they need to teach children PE. How to do the 

basics of throwing, catching, and those sorts of things.” 

The principal went on to say:  

“What I’ve learned over time is that approach wasn’t working. You can run 

those lessons for teachers, model them, get beside them. But, at the end of the day it’s 

not theirs, they don’t own it, they’re not empowered by it, so they’re less likely to 
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continue it once you’re out of the scene.” This reflection changed the way the principal 

wanted to improve PE:  

“[It has] driven us towards a philosophy where we expose teachers to 

professional learning, where they can see it [PE] happening, be part of planning, they 

can take responsibility for it [PE], and then they can be part of creating and designing a 

[PE] programme in which can be theirs and their children’s,” “the children are a big part 

of it, so there’s a big part of empower.”   

The principal’s desire for better PE practices for all children at the school was 

clear. He wanted sustainable change and believed the best way to achieve it was to 

empower his teachers.  

In New Zealand, some schools receive a government subsidy for sport and 

physical activities. Often, the money is used to bring in external provision. However, 

while children at the study primary school enjoyed their experiences, teachers rarely 

attended classes, instead opting to rest or prepare for other areas of the curriculum. The 

principal disapproved of this approach as staff were not developing their PE teaching 

skills. A search for alternative options led to allocation of a PhD scholarship through 

Auckland University of Technology and the recruitment of a movement skill specialist 

to join staff. It should be noted that the school’s explicit interest in research outcomes 

was limited, and this was not the primary reason for investing in a research position at 

the school. Instead, the funding of a PhD scholarship as opposed to an additional 

member of staff was decided as the principal had a close familial connection with the 

sport science department of the university and the financial cost of a PhD student was 

significantly cheaper than employing a full-time member of staff.  

The school’s need for change coalesced with my desire to help children develop 

their movement skill competence. As a result, I started my PhD at the school with a goal 

to positively impact the quality of PE provision for all children within a four-year study 
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period. At the beginning of the project, the principal, my primary PhD supervisor (Dr 

Craig Harrison), and I met to establish the objectives of the study. It was essential that 

any intervention was sustainable and outlasted the time I spent at the school. 

My role at the school was to support at least one whole year group (i.e., Year 2) per year 

to deliver a minimum of three PE lessons per week, with the aim to support all children 

to develop their MSCs. This 4-year process began with years 1 and 2 at the school. I 

adopted an approach whereby the lessons were heavily dependent upon me initially and 

then over time transitioned the ownership to the teacher. For example, at the beginning I 

was responsible for planning the PE lessons, organising and setting up the equipment, 

and delivering the lessons, then I would lead the reflective discussions with the children 

following the sessions. Throughout the school year, the responsibility of planning, 

delivering, and reviewing PE lessons was transitioned to the teachers and I would be 

present at all PE lessons and available throughout the school week to support the 

planning and reflection practices. It is at this stage of the process where the research 

studies in this thesis were conducted. This thesis depicts the journey and findings that 

followed. 

Reflexivity and Positioning 

It is important in qualitative research that researchers acknowledge their role in 

the research as being part of the research process, and that process can be influenced by 

the researcher’s lived experiences, worldviews, and sociocultural predispositions 

(Creswell, 2014). The aim of this section is to engage in a reflexive process and disclose 

my background and position within the research. 

I am a white male of British descent, and a migrant to New Zealand. I am from a 

different background (European) to the majority of participants of this study. 

Nonetheless, I have previous experience of living and working within other cultures 
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having resided in the USA for 3-years prior to moving to New Zealand. Additionally, I 

have had the fortunate opportunity to travel and visit many different cultures in Europe, 

America, South America, and now Oceania. My lived experiences in multiple cultures 

have altered my worldview, opened my eyes to other ways of being, and enhanced my 

ability to relate with people from different sociocultural backgrounds. 

 For more than one year prior to the commencement of this research I was a 

member of staff at the primary school. This unique position afforded me the opportunity 

to develop relationships with the principal, teachers, and children participating in this 

research. Specifically, I had been working with: 1) the principal to align PE practices 

with the school vision, 2) the teachers in a group and individual basis with their classes 

for three 10-week school terms, and 3) the children as part of their PE lessons over three 

10-week school terms and their other extracurricular movement activities. The shared 

experiences, formal discussion, and informal conversations with the participants 

fundamentally influenced the design and implementation of this research.  

  Given my working role within the school, relationships with the participants, 

appreciation for my role in collecting and interpreting data, I was uniquely positioned to 

conduct this research project. 
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Chapter 2: Thesis Introduction  

Thesis Context  

The primary school that provides the site for the research is in an area of high socio-

economic status within Auckland, New Zealand. The school had a clear vision for all 

staff and children of the school: connect, challenge, and empower. This means, firstly, 

to connect with each other via the forming of meaningful relationships; secondly. to 

challenge the teachers and children in a variety of contexts to try new things, self-

improve and support the development of others; and, lastly, to empower children and 

teachers to be the best they can be in any endeavour they wish to pursue.  

When evaluating the school’s position in achieving the school vision, the 

principal and the leadership team believed the school was underserving children in 

movement contexts, e.g., physical education (PE), sports, and physical activity. This 

realisation came to the principal and the leadership team’s attention as they believed 

they had noticed a decline in children’s movement skill competence (MSC) over the 

past 20 years in New Zealand (NZ) primary school settings. In agreement, international 

scientific literature has also indicated a decline in MSC of school children (Lopes et al., 

2020). The principal and the leadership team decided that they could take action to 

develop children’s movement skills by improving provision of PE for all children at the 

school; however, they would require support in best achieving this outcome. As a result, 

a research position was created (this PhD) providing an opportunity to work on-site at 

the school for the four-year duration of this project. While the school leadership team 

was interested in developing all children’s MSC, the specifics of the research question 

were left open. Thus, this thesis seeks to better understand MSC development in 

primary school settings; with the intention of applying this knowledge to support real-

world change.  
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Movement Skill Competence  

Competency in the performance of fundamental movement skills (FMS) are an essential 

component of the development of a physically literate individual (Ford et al., 2011; 

Lubans et al., 2012). FMS have been consistently associated with positive health 

trajectories, enhanced health-related fitness, perceived competence, and weight status 

(Robinson et al., 2015; Robinson et al., 2017). FMS are an organised series of basic 

movements essential to successfully participating in sports and physical activities 

(NSW, 2000). FMS are often classified as locomotion (e.g., running and jumping), 

object control (e.g., kicking and catching), and postural control (e.g., balance) oriented 

(NSW, 2000).  

Children’s FMS proficiencies have been reported as declining in numerous 

countries. The 13-year trend from 1997–2010 showed little to no improvement in 

movement competency levels in child populations (Hardy et al., 2013). Given the 

importance of MSC for health and wellbeing during childhood and the associations with 

physical activity engagement during adolescence and adulthood, it is not surprising that 

an abundance of scientific literature exists in this area (Logan et al., 2012; Morgan et 

al., 2013). A systematic review and meta-analysis concluded that training children in 

FMS can both increase the intensity of physical activity participation and reduce 

sedentary behaviours (Engel et al., 2018). This is important as interventions during 

childhood may have a significant and positive impact upon an individual’s lifelong 

physical literacy journey and health. Thus, FMS development is an essential component 

of developing physically literate individuals and sustaining participation in physical 

activity (Cairney et al., 2019). 
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Pedagogical Approaches 

Despite the positive implications of current movement skill intervention research, 

movement skill literature has challenged whether the intervention programmes utilise 

developmentally and instructionally appropriate implementation methods for child 

populations (Atencio et al., 2014; Gagen & Getchell, 2006). Traditional pedagogical 

approaches to PE typically centre around a linear instruction-led approach emphasising 

expert proficiency of specific fundamental movements in repetitive ‘drills’ and 

competitive games (Light, 2008). Linear pedagogical approaches are derived from 

information processing (Schmidt et al., 2018) and stage theories of learning (Fitts & 

Posner, 1967) (see Chapter 3 for more information). Such traditional pedagogical 

approaches approach can adversely affect less competent and confident individuals 

(Moy et al., 2015). Specifically, a traditional pedagogical environment has been 

correlated with reduced levels of intrinsic motivation associated with heightened 

boredom, humiliation, marginalisation, passive participation and disengagement 

(Bunker & Thorpe, 1982; Ennis, 1999; Mitchell et al., 2006; Ntoumanis et al., 2004; 

Smith & Parr, 2006). In contrast, a robust relationship has been purported between 

intrinsic motivation and higher levels of active engagements (Ntoumanis, 2001), student 

learning (Tjeerdsma-Blankenship, 2008), concentration and effort (Standage et al., 

2003), sustained participation in physical activity (Ntoumanis et al., 2004), and positive 

cognitive, psychomotor and social experiences (Vallerand, 2001). Hence, providing 

motivationally supportive learning environments is essential to continued engagement, 

participation and, ultimately, to the sustained learning of movement skills. Thus, there 

needs to be a clear understanding of how the pedagogical approach utilised can enhance 

movement skill competency and satisfy learners’ intrinsic motivation. 

Contemporary evidence from an ecological perspective has challenged the 

assumptions of a traditional linear pedagogy (LP) approach to PE (Chow, 2013). 
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Ecological dynamics is a theoretical framework that is comprised of dynamical systems 

theory and ecological psychology that subsequently form the principles of nonlinear 

pedagogy (NP). An NP approach caters to the inherent nonlinearity of human learning 

(i.e., over unique timescales) as performance changes are non-proportional to the 

amount of inputs (i.e., spatial constraints, information, feedback) received in the 

learning environment (Seifert et al., 2017). Contemporary theoretical and practical 

advances in PE have advocated for the implementation of an NP (Chow et al., 2016; 

Lee et al., 2017; Renshaw et al., 2010; Roberts et al., 2018). Specifically, Lee et al. 

(2014) claimed teaching approaches grounded in the principles of NP were effective at 

enhancing sports skills of primary school children. Principles of NP pertaining to 

assessment, lesson design, instruction delivery, and provision of feedback support 

teaching practices that accommodate the nonlinearity of movement skill learning 

(Chow, 2013). The principles of NP are: (1) representativeness, (2) constraints 

manipulation, (3) attentional focus, (4) task simplification, and (5) exploratory learning 

(see Chapter 3 for more detail). 

With a better understanding of NP, teachers have a theoretically informed 

approach to the design and implementation of PE lessons (Renshaw & Chow, 2018) for 

developing MSC and providing contexts in which children are motivated to learn 

(Chow, 2013; Lee et al., 2017). Nonetheless, articles discussing NP approaches to PE 

have commented on the lack of collaboration between pedagogues and movement 

scientists, with a specific need for an in-situ representative scientific investigation 

(Renshaw et al., 2010; Roberts et al., 2018). Specifically pertaining to the context of this 

project, applied research investigating the impact of NPs in primary school PE settings 

is limited. 
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Research Aims 

The overarching aim of the research reported in this thesis is to gain a better 

understanding of developing children’s MSC in primary school settings. The 

subsequent aims are:  

1. To measure change in children's MSC following participation in PE lessons that

adopt a NP approach. 

2. To capture and share the experiences of the principal and teachers adopting a NP

approach to PE. 

3. To capture and share the experiences of primary school aged children participating in

PE lessons that adopt a NP approach. 

4. To improve the practical application of NP approaches to primary school PE.

Ultimately, a more thorough understanding would enable the development of more 

evidence-backed recommendations to support real-world change. 

Structure of the Thesis  

The structure of the thesis is in Figure 1, below. 
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Figure 1: Thesis structure schematic 

Chapter 1 aimed to set the scene where this thesis took place. Chapter 2 positions the 

research within scientific literature pertaining to movement skill learning in primary 

school settings.  

Chapter 3 provides a detailed narrative review of children’s MSC, ecological 

dynamics, nonlinear systems and nonlinear pedagogies.  

In Chapter 4, the research paradigm and mixed methodology underpinning the 

research are explained. The rationale for the use of mixed methods research (MMR) in 

this project is also detailed.     

Chapter 5 presents the first empirical study of the thesis. This chapter explains 

the quantitative data collection methods, statistical procedures used to analyse the 

dataset, and provides a discussion of the key findings within the context of broader 

literature. The results in this chapter identify the impact of an NP approach to PE upon 
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children’s MSCs across a 10-week school term and the retention of the MSC 

development 13 weeks after the study.  

Chapter 6 presents the qualitative research methods for study two. The voices of 

the principal, classroom teachers, and school children provide a deeper understanding of 

effectively adopting an NP approach to primary school PE and the impact upon 

children’s experiences of PE.  

Chapter 7 provides a summary of the key findings of the thesis and the benefits 

of adopting an MMR approach. The findings of the PhD are discussed in relation to the 

context of the primary school and the key stakeholders.  

Chapter 8 shares the insights from my perspective as a PhD student working in 

situ at a primary school over a four-year period and real-world practical applications. 

Explicitly, this chapter discusses five identified principles of sustainable improvement 

to primary school PE practices: the need for a leader who seeks change, role modelling, 

the onsite specialist, managing entrenched behaviours, and allowing time for change. 

The practical applications provided are devised from real-world examples that were 

used and adopted by the teachers at the primary school where the PhD project took 

place.  

Lastly, the conclusion to this thesis is presented in Chapter 9. The outcomes of 

this thesis are presented, limitations and strengths of the PhD are addressed, and my 

recommendations for future research directions are presented.    
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Chapter 3: Narrative Review  

Chapter Introduction  

The purpose of this chapter is to review related previous scientific literature that 

informed the context of this research pertaining to MSC and NP. This chapter is 

structured to provide an overview of the importance of MSC for child populations and 

the physiological factors that impact MSCs. Next, ecological dynamics theory will be 

addressed, leading to a review of NP and the characteristics of nonlinear systems. 

Lastly, the impact of adopting NP approaches upon motivation will be reviewed. 

Chapter 3 will be followed by a chapter explaining the research philosophy and 

methodology adopted throughout the research.  

Movement Skill Competence  

In recent years physical literacy (PL) interventions have been promoted by numerous 

organisations and research groups {Delaney, 2008 #380;Keegan, 2013 #381;Mandigo, 

2009 #383;Roberts, 2018 #199;Rudd, 2020 #396}. Definitions adopted for PL differ 

around the world, influencing measurements of PL, interpretation of findings, and 

preventing the aggregation of research findings. Consequently, in practice PL is often 

operationalized differently in different settings by practitioners. Nonetheless, a 

systematic review by Edwards et al. (2017) reported that most research adopts the 

definition of PL given by {Whitehead, 2010 #385@@author-year} “the motivation, 

confidence, physical competence, knowledge and understanding to value and take 

responsibility for engagement in physical activities for life” (p.11). Specifically, 70% of 

the research reviewed by Edwards et al., adopted Whitehead’s definition, suggesting 

alignment within the majority of research conducted. In the context of this thesis the 

physical component is primarily addressed, however it is important to note that 

“physical” is only one component of PL. This research is adopting a pragmatic 
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approach to PL through an examination of the physical concept, however, 

acknowledges that PL represents other components including psychological, social, 

spiritual, and cognitive.  

Dating back to the 1800s and more recently formalised by Whitehead (2010), 

the concept of physical literacy has the aim of increasing engagement with physical 

activity (Rudd, 2021). This objective is founded upon a strong connection between an 

individual’s level of physical literacy and their participation in physical activity (Giblin 

et al., 2014). This relationship is essential to consider, as regular physical activity is 

very strongly associated with enhanced levels of health and wellbeing throughout the 

lifespan. Specifically, meaningful increases in psychological wellbeing, 

cardiorespiratory fitness and the reduction of numerous health risk factors have been 

established within the literature (Biddle & Asare, 2011; Hallal et al., 2006). Therefore, 

it seems fair to suggest that the development of physical literacy plays an important role 

in the long-term health and wellbeing of populations across the world.     

Physical activity participation throughout life is strongly related to an 

individual’s physical activity experiences during their formative years. Current 

literature indicates a robust relationship between physical activity participation during 

childhood (5–11 years) and participation levels through adolescence (12–18 years) (Yli-

Piipari et al., 2012) and adulthood (18+ years) (Dumith et al., 2011). Due to the 

relationship between physical activity and physical literacy competencies, the 

development of physical literacy during childhood may be essential for the 

enhancement of lifelong health and wellbeing.  

MSC is an essential component of the development of a physically literate 

individual (Ford et al., 2011; Lubans et al., 2012). MSC is a global term to reflect 

various terminologies used in previous literature (i.e., fundamental movement skill, 

foundational movement skills, general motor coordination) to describe goal-directed 
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movements (e.g., running, throwing, jumping) (Robinson et al., 2015). Fundamental 

movement skills (FMS) are defined as “a series of basic movements that involve the 

combination of movement patterns of two or more body segments”, and are classified as 

locomotion (e.g., running and jumping), object control (e.g., kicking and catching), and 

postural control (e.g., balance) oriented (NSW, 2000). FMS assessments have supported 

a better understanding of children’s MSC through large-scale subject comparisons 

across socio-economic groupings, countries, sex, and long time periods. However there 

is an existing debate about the effectiveness of current FMS assessments and 

measurements tools are evolving and improving (Ng & Button, 2018). Well-established 

motor development models have highlighted childhood as a crucial period for the 

development of movement skill competencies (Clark & Metcalfe, 2002).  

Children’s FMS proficiencies are at an all-time low in numerous developed 

countries. A 13-year trend from 1997–2010 showed little to no improvement of 

movement competency levels in child populations (Hardy et al., 2013). Further, 

competency in FMS was reported as low among school-aged children following each 

annual survey (Hardy et al., 2013). Current trends indicate that many children entering 

adolescence and adulthood without the basic movement skills that support the 

development of advanced movement skills frequently performed in recreational activity 

and competitive sport environments (Barnett et al., 2016). Due to the relationship 

between FMS and numerous health markers, this stagnation in movement skill 

development may have health consequences.    

FMS proficiency has been consistently associated with positive health 

trajectories, enhanced health-related fitness, perceived competence, and weight status 

(Robinson et al., 2015; Robinson et al., 2017). Recently, a systematic review and meta-

analysis concluded that training children in FMS can both increase the intensity of 

physical activity participation and reduce sedentary behaviours (Engel et al., 2018). 
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Children who possess high performance levels of FMS show little to no decline in 

levels of physical activity through adolescence and adulthood (Lopes et al., 2018). This 

is important as interventions during childhood may have a significant and positive 

impact upon an individual’s lifelong physical literacy journey and health.  

Given the importance of MSC for health and wellbeing during childhood and the 

associations with physical activity engagement during adolescence and adulthood, it is 

unsurprising that much literature exists in this area (Logan et al., 2012; Morgan et al., 

2013). A meta-analysis (n = 11) conducted by Logan et al. (2012) reported a significant 

and small to medium positive effect of movement skill interventions on the 

improvement of FMS in children (d = 0.39, p < 0.001) compared to control groups (i.e., 

free-play). These findings are noteworthy for two key reasons: 1) they demonstrate that 

movement competencies in children are not truly phylogenetic; and 2) current 

interventions have successfully developed the movement competency base that supports 

the development of the more advanced movements that competitive sporting arenas 

demand. Such findings support the notion there is a need for deliberate and purposeful 

development of movement skills in child populations.  

Physiological Factors Related to Movement Skill Competence  

Neuromuscular Performance 

Neuromuscular performance is the ability of the neuromuscular system to display 

movement control by effectively organising muscular, neural, and physiological 

systems (Faude et al., 2017). Deficits in neuromuscular performance can result in a lack 

of movement control during dynamic movements, displayed as low levels of movement 

competency and often resulting in an increased risk of injury (Hewett et al., 2005; 

Serpell et al., 2012).  
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Due to the adaptable nature of the neuromuscular system, movement skill 

performance can be enhanced. In support of this, a systematic review by Faude et al. 

(2017) reported that movement control is modifiable via neuromuscular adaptation in 

response to appropriate training interventions. Specifically, neuromuscular domain 

parameters such as balance, postural stability, strength, and power qualities were 

enhanced following training interventions in youth populations. Individual adaptations 

are often small; however, when appropriate training is conducted, the enhancement of 

individual neuromuscular deficits can act synergistically to significantly enhance 

athletic performance and reduce the likelihood of injury occurrence (Mandelbaum et al., 

2005; Myer et al., 2011; Stracciolini et al., 2017). For example, the combination of 

strength, balance, and power enhancements has been consistently shown to improve 

neuromuscular joint control, subsequently reducing forces and moments upon skeletal, 

muscular and ligament structures during movements involving high biomechanical 

loads such as jump-landing, rapid deceleration and cutting manoeuvres (Mandelbaum et 

al., 2005). Ultimately, this increased capacity to cope with the forces present during 

movement tasks common in sport and recreational activities increases an individual’s 

level of movement skill performance and resiliency to injury.  

It has been proposed that the nervous system is in a heightened state of 

adaptability during youth compared with adulthood (Mundkur, 2005). Recent 

neuroimaging data has suggested reduced motor cortical inhibition in child subjects 

promotes neural plasticity (Walther et al., 2009). Specifically, Walther et al. (2009) 

concluded that a reduced GABAergic (generate inhibitory neurotransmitter in CNS – 

limits nerve transmission, inhibiting nervous activity) inhibition can be found in 

children due to the immaturity of inhibitory intracortical pathways, and that this likely 

facilitates neuronal plasticity and motor learning in children (Walther et al., 2009). 

Thus, from a neuromuscular performance standpoint, the heightened state of neural 
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plasticity during childhood provides an opportune stage of development at which to 

implement injury prevention strategies.  

Rate of Force Acceptance 

Neuromuscular performance is commonly considered as an individual’s capacity to 

rapidly produce force. However,  it also important to consider that musculotendinous 

injury is commonly associated with an inability to rapidly tolerate forces present during 

dynamic movements frequently performed during sport-related activity (Hawkins & 

Fuller, 1999; Lloyd, 2001). The ability to accept and overcome high initial ground 

contact forces rapidly is measured in terms of the rate of force acceptance (RFA) and is 

dependent upon specific muscle actions and neural factors (Jeronimo & Pelot, 2016). 

Human musculature manipulates forces via three types of action: 1) eccentrically 

(muscle lengthening under tension), isometrically (no change in muscle length under 

tension), and concentrically (muscle shortening under tension) (Padulo et al., 2013). 

Athletic performance (e.g., sprinting, jumping, throwing) is commonly associated with 

applying concentric muscle actions, whereas displays of low movement control and 

injury have been strongly correlated with eccentric muscle actions during moments of 

absorbing forces (e.g., jump-landing, rapid deceleration, and cutting manoeuvres) 

(Ibikunle et al., 2014). Therefore, when seeking to develop an individual’s movement 

competency, the importance of the ability of an individual to manage large gravitational 

forces present during the performance of dynamic movements must not be overlooked. 

Sporting environments require a capacity to repeatedly cope with and express 

large forces. This force frequently has to be expressed in under 250ms (Kodayu et al., 

2018). Producing force in such short periods of time to overcome the ground contact 

forces is highly dependent upon rate of force development (RFD, a measure of the rate 

of increase in force following muscle action onset) (Maffiuletti et al., 2016), and 



21 

electromechanical delay (EMD, the time lag between muscle activation and force 

production) (Norman & Komi, 1979). There is minimal evidence of muscular 

hypertrophy in child populations, so it generally accepted that enhanced force 

production capacities are related to neural adaptations (Faigenbaum et al., 2009). Neural 

adaptations in child populations include enhanced motor unit recruitment, 

synchronisation, and rate coding (Dotan et al., 2012) and are essential for enhanced 

movement efficiency (Cannon et al., 2007). Legerlotz et al. (2016) demonstrated there 

is a capacity for children as young as 7–12 years of age to enhance the performance of 

neural factors that increase an individual’s ability to tolerate initial ground contact 

forces. Therefore, it is necessary to provide an opportunity during childhood to train 

neuromuscular qualities that can aid in overcoming the large initial ground contact 

forces associated with sport and recreational activity environments. 

Postural Stability 

Postural stability is the ability to maintain, achieve or restore a specific state of balance 

(Horak, 2006), and is a movement performance factor consistently associated with 

enhanced movement skill performance. Postural stability is essential in achieving 

efficient motor control that enables static stable positions and dynamic stable positions 

as the body moves through space (Rudd et al., 2015). A lack of postural stability during 

dynamic movements (i.e., changing direction, jump-landing and rapidly decelerating) is 

commonly associated with non-contact injury to the lower extremity (Grimmer, 2003; 

Jones et al., 2000). Nonetheless, a scientific literature review reported training 

interventions that enhance postural stability performance successfully reduced sport and 

recreational activity related injuries (Lauersen et al., 2014). Thus, postural stability is 

considered an important movement performance quality to consider when implementing 

strategies to reduce injury risk.  
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Postural stability adaptations are theorised to be a result of enhanced 

proprioception, a complex neuromuscular process associated with the sense of the 

movement and position of the body (Lauersen et al., 2014). It is well established that 

improving postural stability significantly improves displays of movement skill via the 

positive alteration of lower extremity biomechanics (DiStefano et al., 2010; McGuine & 

Keene, 2006; Olsen et al., 2005) – specifically, the stimulation of receptors to detect 

changes in tension and length of muscle, the rate of these changes, and changes in the 

position of body segments (Harris & Dudley, 2000). Subsequently, this information is 

transmitted by afferent neural pathways to stimulate the timely activation of 

corresponding motor units, ultimately resulting in the maintenance of balance 

(Laskowski et al., 1997). Adaptations in the sensory and motor systems that regulate 

postural stability performance are most sensitive to change during childhood (Drabik, 

1996). Therefore, it is important that postural stability qualities are purposefully 

developed during childhood.  

In conclusion, it seems clear that to enhance movement competency there is a 

need to develop essential underpinning physiological qualities. Current literature has 

consistently demonstrated positive physiological adaptations following well executed 

interventions across multiple factors related to movement competency. Notably, 

adaptations have been demonstrated in youth populations, a period of development that 

is pertinent for development of movement competency qualities. However, research 

continues to report long-term trends of declining levels of movement competency in 

children (Fraser et al., 2019). This is significant as, although literature is demonstrating 

enhanced MSC following interventions, the sustainability and broad impact of such 

improvements are somewhat limited. Thus, for the sustainable development of 

physically literate populations, we must seek to better understand the implementation of 

interventions that facilitate the development of independent, self-sufficient, and 
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innovative learners who engage in habitual physically active behaviours that develop 

movement competency throughout life. 

Linear Pedagogy  

Information processing theory has been a dominant theory of movement skill learning 

(Schmidt et al., 2018). It considers the human being as a processor of information like a 

computer. Information (e.g., auditory, visual, proprioceptive) enters the human as input 

and is then encoded and stored. Next, various processing stages occur that encode the 

information so an prescription for movement can be selected, and the eventual output is 

skilled movement. Information processing theory postulates a top-down approach to 

movement skill learning with a mental representation located in the brain which is built 

or strengthened following a learning process, so that a plan of movement action can 

occur prior to the occurrence of a movement action (Schmidt et al., 2018). The building 

or strengthening of the mental representations in the brain is seen as a gradual linear 

process nurtured by repetition of a skill. The skill is then developed linearly in a step by 

step fashion through three stages of learning (Fitts & Posner, 1967). Firstly, cognitive 

stage, where a learner practices a component of a skill with most parts of the movement 

controlled in a conscious manner. Next, associative stage, where movement is more 

refined and fluid with requiring less conscious control. Finally, autonomous stage, 

where automaticity of a skill is achieved with consistent and effective movement (Fitts 

& Posner, 1967; Weaver, 2015). In movement skill learning contexts, information 

processing theory is often implemented through a linear pedagogy (LP). Chow et al. 

(2015) posited that LPs are characterised by four main teaching principles: 1) there is a 

correct optimal movement pattern for each motor skill, 2) motor skills are broken down 

into key components of a skill for learning, 3) motor skill variability is noise in the 

system that must be reduced when seeking to master a skill, and 4) internal focus of 
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attention is needed when learning a motor skill. Traditionally, this has resulted in 

repetitive and prescriptive practices that technical demonstrations of ideal movement 

models by teachers for learners to aspire to achieve (Williams & Hodges, 2005). An 

underlying assumption of LP is the existence of an ideal movement model for any given 

task, and the role of the teacher is to support learners to replicate that movement model 

(Williams & Hodges, 2005). However, evidence from contemporary ecological models 

has challenged the traditional assumptions of movement skill learning.   

Ecological Dynamics  

As guidelines that conceptualise a more broadly defined physically active individual 

need to be implemented into practice, a better understanding of pedagogical approaches 

that can support this realization is important. (Thorburn et al., 2011). The development 

of MSC will aid children in the individual development of their engagement with 

physical activity for life. Teachers need to support children in the development of an 

increased ability to organise the body and its components in an unpredictable 

environment to efficiently display MSC. Thus, a theoretical understanding of human 

learning could support the teacher in the designing and implementation of learning 

environments that could heighten the acquisition of movement skill and its transfer to 

physical activity settings. 

The theoretical constructs of ecological dynamics provide a basis for the 

development of a pedagogical approach that could support the long-term enhancement 

of movement skill. Ecological dynamics is founded upon the study of organism–

environment systems: information-based behavioural transactions between individual 

organisms (i.e., children), and between these organisms and relevant variables (i.e., 

objects, surfaces, area size) within the performance environment (e.g., sport and 

recreational activity). Specifically, ecological dynamics views the organism–
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environment interaction as a level of explanation of how individuals coordinate 

movement during goal-directed behaviours (Kugler et al., 1980). The continual 

interactions between key system parts and the changes across varying timescales result 

in complex and dynamical systems forming between the organism and the environment 

(Araújo et al., 2017). To better understand the complexities of performer and 

environment interactions, ecological dynamics combines ecological psychology and 

dynamical systems theory. 

Ecological Psychology  

Ecological psychology highlights how proficient movement performance 

emerges via heightened levels of coupling between perception and action systems 

established during interactions between the individual organism (i.e., the child) and the 

performance environment (e.g., sport, recreational activity) (Chow & Atencio, 2012). 

For example, prior research has illustrated how key physical motor qualities such as 

postural control can be significantly impacted by the availability of information to the 

performer (Stoffregen et al., 1999). Notably, when given prior notification of 

perturbation, learners showed superior postural control performance (Stoffregen et al., 

1999). This may suggest that the presence and receipt of information relevant to 

performance can impact the display of MSC. Therefore, learning environments for 

developing movement skill must account for the inseparable link between the 

perception and action subsystems of human movement.  

Human perception plays a fundamental role in guiding movement behaviour 

during the movement skill acquisition process (Gibson, 1979). The initial perception of 

information in the performance environment can constrain the human motor system 

(i.e., the neuromuscular system), and then guide the performance of an action (i.e., 

movement). However, this is not a unidirectional process. Without perception, actions 
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cannot be functional (e.g., have specific purpose), and without action, perception cannot 

be functional (Gibson, 1979). So, as a consequence of actions (i.e., movement), learners 

are exposed to different information via changes to systems such as their optic array, 

which subsequently impacts the perception of the performance environment. This was 

astutely put by James Gibson (1979) as follows: “We perceive in order to move but we 

must also move in order to perceive” (p. 223). Thus, a reciprocal relationship exists as 

perception influences action and action influences perception. Therefore, as movement 

performance is intertwined in the interaction with key information present within the 

environment, pedagogues need to consider the representative design of the environment 

they are presenting to the learners. 

Dynamical Systems 

Dynamical systems theory is a systems approach that encompasses areas of 

physics and mathematics and their connections with biology and psychology in order to 

describe the behaviours of complex dynamical systems (i.e., human beings) (Araujo et 

al., 2014). Within this theory, emergent behaviours can be analysed with the same 

founding principles, irrespective of a system’s structure and configuration (Araujo et al., 

2014). For example, the coordination of a child’s movement in a recreational 

environment can be understood by analysing system changes over space and time. This 

theoretical construct is essential to understanding how the constant coupling 

(coadaptation) between a learner and the learning environment can be modelled, 

theoretically positioned, and critically analysed (Araujo et al., 2014). Accordingly, a 

movement skill should not be considered without regard for the movement task and 

environmental context it is being performed within.  

Dynamical systems theory provides a theoretical framework which emphasises 

that movement skill emerges from child–environment interactions. All dynamical 
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systems have common characteristics: 1) they are comprised of several interacting parts 

(i.e., nervous system, musculoskeletal structures, teacher–learner interactions), 2) they 

model nonlinear behaviour (small changes in input do not necessarily equal small 

changes in output), 3) they involve self-organisation (learners organise their own 

movement behaviour in response to environment focal points), and 4) behaviours are 

emergent (dependent upon organism–environment interactions). This theory supports 

the notion that the learning process is unique to each individual and formed from the 

self-organising of body parts to perform a desired movement outcome. By positioning 

humans as dynamical systems we can exploit these characteristics to facilitate 

movement skill acquisition. 

Characteristics of Nonlinear Learning Systems  

In ecological dynamics, the learning process is viewed as changes to a learner’s intrinsic 

dynamics.  In other words, learning occurs as a transformation to the inherent 

characteristics of an individual’s movement skillset occurs. Learning (i.e., true changes 

in a learner’s intrinsic dynamics) happens when conflict occurs between the current 

coordination behaviours of the individual and a new coordination state (Schoner & 

Kelso, 1988). From a nonlinear perspective, the acquisition of movement skill in 

humans is a lifelong process which is founded upon individual variance and 

accumulated learner–environment interactions (Renshaw et al., 2010). Recently, 

pedagogical literature has demonstrated that variability is an inherent feature of human 

learning (Chow & Atencio, 2012; Chow et al., 2014). A prime example is how learning 

can occur in unique ways over irregular time courses with the same performance 

outcome (Doll, 2008). In support of this notion, Doll (2008) proposed that learning does 

not occur in a linear manner through direct knowledge transfer from teacher to learner, 

but in a nonlinear manner where an individual is able to solve problems in a self-
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exploratory manner. Subsequently, the idea of movement skill being developed in 

unpredictable, multifactorial, and nonlinear ways was conceived (Jess et al., 2011). 

Therefore, practitioners aiming to enhance the MSCs of children should consider a 

pedagogical approach that accounts for the inherent nonlinearity of human learning. 

There are three key characteristics of nonlinear learning systems:  

Non-proportionality  

Humans learn in a nonlinear manner (i.e., over unique timescales) as performance 

changes are non-proportional to the amount of inputs (i.e., spatial constraints, 

information, feedback) received in the learning environment (Seifert et al., 2017). A 

direct relationship between the amount of inputs a learner receives and the acquisition 

of a movement skill does not exist (Chow et al., 2014). A small change in the learning 

environment (i.e., a change of movement task) could result in a small or large change in 

movement performance behaviour. Consequently, the inputs that teachers provide in the 

learning context may lead to unexpected and non-proportional changes in performance 

outcomes (Chow et al., 2015).  

Variability  

Individual variance in movement coordination can exist within individual performers 

without impacting performance outcomes (Lee et al., 2014). The variance in human 

movement solutions is founded upon the principle of multi-stability. Specifically, one 

input received within the learning environment may impact displays of movement 

performance behaviours in numerous ways. Moreover, when specific constraints are 

manipulated within the learning environment, a learner can be guided towards several 

different movement outcomes. For example, if a teacher throws a ball in the air for a 

child to catch, the receiving child can respond in multiple ways (catch with two hands, 
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let it bounce before catching, trap the ball between their hands and body) and is not 

restricted to one movement solution (e.g., catch with two hands).  

Multi-stability  

Nonlinear systems display variability during the process of learning. Variability has 

long been thought of as undesirable in movement skill literature and is commonly 

referred to as noise (Chow et al., 2015). A common sporting example is inconsistency 

in technique across movement performance would be considered undesirable. However, 

in dynamical systems noise can have a functional role by exposing a system to 

opportunities to move across multiple states of coordination (Lee et al., 2014). These 

opportunities ultimately increase a learner’s capacity for adaptability in displays of 

movement performance resulting from learners exploring a variety of movement 

solutions (Davids et al., 2005).  

Summary of Characteristics of Nonlinear Learning Systems  

These characteristics (i.e., non-proportionality, variability, and multi-stability) of 

nonlinear learning provide a foundation for better understanding the nonlinearity that is 

inherent to complex system behaviour, for example human learning . This is in 

opposition to traditional linear pedagogical practices that are prevalent within PE 

settings. Traditional pedagogical approaches to PE are characterised by 1) conventional, 

highly structured teaching sequences which start with the introduction of a technical 

skill in isolation from the performance environment, 2) learners’ repetitive attempts to 

reproduce model movement templates prescribed by the teacher, 3) regular provision of 

corrective verbal feedback from the teacher, and 4) a concluding game-like activity 

where learners attempt to apply the technical skill learned in the PE lesson (Hopper et 

al., 2009; Martens, 2004). Such practices have been commonly associated with the 

power law of practice which assumes a linear, predictable progression of skill with an 
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amount of practice (Newell & Rosenbloom, 1981). Such pedagogical approaches have 

been criticised from a skill acquisition perspective due to the decontextualisation and 

deconstruction of movement tasks, two factors that directly contradict the nonlinear 

characteristics of human learning. Thus, a teaching framework that could support the 

adherence to the nonlinear characteristics of learning could prove highly beneficial 

within movement skill learning contexts.  

Nonlinear Pedagogy  

From an ecological perspective, a teaching approach that accommodates the needs of a 

nonlinear learner is required. The inherent nonlinearity of human learning is a complex 

topic and has proven difficult for practitioners to comprehend and intentionally apply in 

learning settings. A framework that supports the purposeful facilitation of learner–

environment interactions in a movement skill practice setting could be beneficial for the 

development of robust and adaptable movement skillsets. A teaching approach that 

caters to the inherent nonlinearity of human learning is an NP approach to teaching 

movement skill. Contemporary theoretical and practical advances in PE have advocated 

for the implementation of an NP (Chow et al., 2016; Lee et al., 2017; Renshaw et al., 

2010; Roberts et al., 2018). Lee et al. (2014) advocated for teaching approaches 

grounded in the principles of NP as being effective at enhancing the sports skills of 

primary school children. Principles of NP pertaining to assessment, lesson design, 

instruction delivery, and the provision of feedback support teaching practices that 

accommodate the nonlinearity of movement skill learning (Chow, 2013). The principles 

of NP are: (1) representativeness, (2) constraints manipulation, (3) attentional focus, (4) 

task simplification, and (5) exploratory learning.  
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Representativeness 

Representativeness is derived from the original concept of representative design from 

Brunswik (1956), subsequently adapted to representative learning design by Pinder et 

al. (2011). NPs provide a framework for learning to occur to in settings representative 

of the performance environment (Chow, 2013). From an ecological perspective, the 

individual learner is inextricably linked to the environment, so true skill acquisition 

occurs as a consequence of these interactions. For MSCs to be developed, learners need 

to be placed in realistic learning settings so they can attune to information that is 

relevant to their performance setting (Fajen et al., 2009). Critically teachers must 

preserve information-movement couplings in practice that are required in performance 

settings. However, traditional primary school PE lessons have consisted of teachers 

presenting ideal movement model solutions to children. Subsequently, the children have 

time to practice replicating the movement presented by the teacher in isolated and 

decontextualised scenarios. For example, young children will be positioned in lines, 

shown how to hold and throw a ball by the teacher, then the children may be given an 

opportunity to replicate the movement demonstrated by the teacher. A skilled mover 

will be able to display their movement skills in realistic settings.    

Constraints Manipulation  

Over recent years, a constraints-led approach (CLA) has been utilised as a framework 

for intentionally shaping learning environments to facilitate the acquisition of 

movement skills (Fitzpatrick et al., 2018; Renshaw et al., 2010; Roberts et al., 2018). 

The term ‘constraints’ refers to the myriad of personal, task, or environmental 

factors that act as boundaries to guide the movement behaviours that emerge in learning 

environments (Newell, 1986). Personal constraints refer to the structural and functional 

aspects of the learner, environmental constraints include physical and socio-cultural 
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elements, and task constraints include rules and goals of the task, and equipment (Chow 

et al., 2014). The CLA articulates the idea that dynamic interactions between these 

constraints allow individual learners to self-organise perceptions and actions to develop 

unique efficient movement solutions (Newell, 1986; Renshaw et al., 2010). Therefore, 

the purposeful manipulation of constraints may be utilised to design environments for 

the development of MSCs. 

It is most common that teachers utilising a CLA in their learning settings will 

modify task constraints as they are the simplest to manipulate within practice design 

(Tan et al., 2012). Task constraints are typically modified by informational means (i.e., 

task instructions), physical means (i.e., equipment, size of area), and rules of the activity 

(Buszard et al., 2016). Through the intentional manipulation of constraints the teacher 

can encourage certain movement solutions to emerge with less direct instruction. 

Recently, Komar et al. (2018) reported that the use of informational (i.e., analogy) and 

physical (i.e., metronome) constraints improved the retention of the learning of the key 

performance characteristics of breaststroke swimming in young adult males in 

comparison to a no additional information control group. This research demonstrated 

the positive effect that manipulating task constraints in practice settings can have upon 

movement skill learning. However, much of the current literature has reported the use of 

CLA in adolescent and adult populations. More research is required to understand the 

impact of a CLA upon movement skill learning in child populations.  

Attentional Focus  

The way a learner focuses their attention during an activity has the potential to influence 

skill development. Focus of attention has commonly been positioned as either external 

where attention is directed to the outcome of action, or internal where attention is 

directed to the action itself (Wulf, 2007). In line with NPs is the use of an external focus 
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of attention to reduce the conscious and explicit control of movement. Instructions and 

feedback to learners can be devised to focus attention on the effects of a movement on 

the environment (i.e., learning task outcomes) (Wulf & Lewthwaite, 2016). For 

example, during a throwing a task a child may be instructed to aim for a specified 

target, with the outcome of hitting the target, or not, providing feedback to the learner.  

Previous research has noted how the benefits of employing an external focus of 

attention can be task and learner dependent (Peh et al., 2011). Notably, a previous study 

has commented that children may respond differently to external focus of attention 

instructions, and noted that the benefits of this approach may not appear in child 

populations (Michal et al., 2008). Thus, the positioning of the research reported in this 

thesis in a primary school setting addresses the lack of NP literature concerning child 

populations. Regardless, an external focus of attention is an important aspect of NPs. 

Task Simplification 

A need for information–action couplings to remain intact during learning tasks is a key 

characteristic of NPs. Task simplification, as opposed to task decomposition, therefore 

is essential for supporting MSC development from a nonlinear perspective (Button et 

al., 2020; Chow, 2013). Task simplification is closely related to the previously 

discussed principle of constraints manipulation, as manipulating constraints can 

facilitate task simplification. For example, for a young child aiming to shoot basketball 

into a basketball hoop, the teacher may change the height of the basketball hoop being 

aimed at. A similar approach has been adopted with tennis skills in child populations 

through the manipulation of area sizes, racket sizes, and ball compressions to simplify 

learning tasks (Fitzpatrick et al., 2018). Importantly, task simplification increases the 

likelihood of a successful outcome whilst maintaining information–action coupling, this 
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is critical for learning, according to NPs, as per the discussion in the 

“Representativeness” subsection.   

Exploratory Learning  

A characteristic of nonlinear learning systems is variability, where variance in 

movement coordination can exist within performers without impacting performance 

outcomes (Lee et al., 2014). NPs can intentionally include disturbances in the learning 

context to encourage variance in the learning conditions. The intention of instilling 

variability in practice is to encourage exploratory learning behaviours where learners 

can be challenged to search for novel movement solutions (Ranganathan & Newell, 

2013). Thus, variability in practice is essential for supporting a learner shift from one 

movement solution to a new movement solution (Button et al., 2020; Davids et al., 

2006), through exploring constraints in the learning environment. To encourage 

exploratory learner behaviours, teachers can manipulate task constraints. For example, 

the use of different ball sizes and textures in a throwing activity could encourage the 

learner to search for and explore different movement possibilities supporting a 

movement skill to be learnt.   

Constraints-Led Approach in Skill Acquisition   

The CLA originated in the work of Newell (1986) and is one example of a NP for 

teachers and coaches in sport and PE. Understanding the application of a CLA to 

movement skill acquisition in primary school settings is important for the advancement 

of pedagogical practices utilised with child populations. Literature regarding the 

manipulation of task constraints in primary school physical education settings is 

extremely limited. Nonetheless, a recent investigation by Fitzpatrick et al. (2018) 

studied the impact of a CLA on primary school aged (7–8 years) children’s tennis 

performance. Specifically, the results showed that physically scaling task constraints 
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(i.e., manipulating practice area dimensions) during an eight-week intervention altered 

the group’s movement behaviours to better correspond with key performance 

characteristics of the adult game. By manipulating physical task constraints, the learning 

environment was shown to augment the technical and tactical development of players to 

better support their progress through the long-term developmental stages of tennis. 

Therefore, as we consider the use of pedagogical approaches to enhance MSC, it is 

important to note how the manipulation of physical task constraints can help design 

learning environments that better prepare learners for the demands of performance 

environments throughout their development.     

Task constraints can also be manipulated via the means of information presented 

to the learner. Feedback presented to the learner can significantly impact the learning 

outcomes. Previous research has reported that the provision of feedback via cues (i.e., 

body-part information), task feedback (i.e., knowledge of object velocity), and task 

strategy (i.e., throw hard) are superior to general task information (i.e., throw the ball) 

in supporting children to self-organise the display of body positions associated with 

enhanced throwing performance (Lorson & Goodway, 2007). Specifically, Lorson and 

Goodway (2007) noted that, without the informational constraints, learners were not 

constrained during the throwing practice in ways that supported them adopting an 

enhanced throwing technique. Additionally, teachers should be cognisant of the impact 

of the methods used to present feedback on learning. Information can direct attention to 

internal aspects (i.e., the body) or external aspects (i.e., effects of movement on the 

environment) of movement (Wulf et al., 2010). A review of focus-of-attention literature 

reported that an external focus of attention enhances motor performance and retention 

of learning in comparison to an internal focus of attention (Wulf, 2013). Therefore, 

teachers should carefully consider what information they provide to the learner and the 

delivery methods they utilise. 
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With a better understanding of a CLA to movement skill teaching, pedagogues 

have a theoretically informed framework to support the delivery, implementation, and 

manipulation of practice settings. By catering to the inherent nonlinearity of learning, 

teachers can seek to purposefully develop the MSCs of children that are commonly 

associated with injury occurrence in sport and recreational activity-related contexts. The 

pedagogical framework is founded upon both an informed theory yet also aligns with 

the psychological needs of all learners. 

Motivation and Nonlinear Pedagogy 

Despite the positive implications of current movement skill intervention research, 

movement skill literature has challenged whether the intervention programmes utilise 

developmentally and instructionally appropriate implementation methods for child 

populations (Atencio et al., 2014; Gagen & Getchell, 2006). Specifically, traditional 

linear pedagogical approaches to movement skill acquisition have been criticised for 

failing to satisfy learners’ basic psychological needs. An instruction-led approach 

emphasising expert proficiency in specific fundamental movements in repetitive ‘drills’ 

and competitive games can adversely affect less competent and confident individuals. 

This pedagogical environment has been correlated with heightened boredom, 

humiliation, marginalisation, passive participation and disengagement (Bunker & 

Thorpe, 1982; Ennis, 1999; Mitchell et al., 2006; Ntoumanis et al., 2004; Smith & Parr, 

2006). Juxtaposed with this, a robust relationship has been purported between intrinsic 

motivation and higher levels of active engagements (Ntoumanis, 2001), student learning 

(Tjeerdsma-Blankenship, 2008), concentration and effort (Standage et al., 2003), 

sustained participation in PA (Ntoumanis et al., 2004), and positive cognitive, 

psychomotor and social experiences (Vallerand, 2001). Hence, providing motivationally 
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supportive learning environments is essential to the continued engagement, 

participation, and ultimately sustained learning of movement skills.  

Intrinsic motivation has been previously defined as a drive towards self-

improvement by acting in ways that the individual deems important for their 

development (Deci & Ryan, 2000). Intrinsic motivation sits at the centre of individuals 

exhibiting long-term learning behaviours and, as such, is an essential concept that 

should be understood by movement skill pedagogues. Self-determination theory (SDT) 

is a theory of human motivation concerning people’s innate psychological needs. The 

three underlying psychological needs of SDT are: 1) autonomy – the freedom for self-

choice and from external control; 2) competence – the ability or perceived ability to 

deliver effective performance; and 3) relatedness – the need for interpersonal relations 

which provide connection (Legault, 2017). If a teacher can satisfy these basic 

psychological needs of the learner in the practice context, it is likely that the heightened 

motivation of the learner will support movement skill learning.  

NPs can inherently satisfy the psychological needs of individual learners. An NP 

allows for the ownership of learning to be shared with the learner and provides 

increased opportunities for skill development via exploratory behaviours (Renshaw et 

al., 2010) in representative movement contexts (Seifert et al., 2017). The freedom for 

the learner to explore their own movement solutions reduces the threat to perceived 

competence and autonomy in comparison to traditional explicit instruction to replicate a 

model movement technique. Further, the learner–teacher relationship is likely 

strengthened as interactions are learner-centred and thus more supportive as opposed to 

critical and instructive (Renshaw et al., 2010). Notably, Moy et al. (2015) reported that 

when delivering lessons aimed at developing hurdling skills, a teaching approach 

founded upon principles of NP was superior to a traditional direct linear pedagogical 

approach in participant reported competence, relatedness, and autonomy. These findings 
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are of significance as they directly contradict the traditional linear teaching practices 

prevalent in movement skill learning settings and suggest that, when aiming to enhance 

the movement competencies of children, teachers should consider the use of an NP 

approach. Therefore, for the lifelong development of movement skills, pedagogues 

should consider how they can accommodate a learner’s basic psychological needs.  

Summary 

Considering the importance to health of developing MSCs and lifelong participation in 

physical activity, developing children’s MSCs should be a priority. Despite research in 

the subject area increasing further investigation is required regarding the effect of a 

theoretically informed approach upon the development of MSCs within a primary 

school setting, further investigation is required. 

Current literature investigating the effects of an NP approach to PE upon 

children’s MSCs is limited. Further, the limited intervention research that has been 

conducted has focused upon the development of sport-specific skills (Fitzpatrick et al., 

2018; Lee et al., 2014; Lee et al., 2017). Further investigation is therefore required to 

understand the implementation of the theoretical constructs of NP to enhance children’s 

MSCs. 

Also, little is known regarding teacher and learner experiences of adopting NP 

approaches to PE in primary school settings. This lack of knowledge means there is 

little understanding of the satisfaction of the psychological factors that underpin 

intrinsic motivation, and thus the sustainability of change in MSCs (Komar et al., 2022; 

Rudd et al., 2020). Therefore, research is required to understand experiences of teachers 

and learners in PE settings that utilise an NP approach. 
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Chapter 4: Research Philosophy and Methodology 

Chapter Introduction 

Chapters 2 and 3 of the thesis highlighted the need for improved primary school PE 

provision to develop children’s MSCs. At the study school there was a need to align PE 

teaching practices with the wider philosophy of the school. Previous scientific literature 

pertaining to the use of NPs in primary school settings was limited and had highlighted 

a need for collaborative in-situ investigations between teachers and movement scientists 

(Renshaw et al., 2010; Roberts et al., 2018). In contributing to developing this area of 

research, the intent of this PhD research was to investigate the impact of an NP 

approach to PE upon children’s MSC and to capture the experiences of the teachers and 

children of a primary school adopting an NP approach to PE. The data from the research 

could then be used to inform practical recommendations and guidance: 1) for the study 

school to improve their PE practices throughout the rest of the school class groups, and 

2) for other primary schools seeking guidance on how to enhance their PE practices. To

best produce knowledge that could have the intended practical impact, it was essential 

an appropriate research process was adopted in the thesis. Figure 2 (see next page) 

outlines the organisation of the research process used in this thesis, with each 

component of the process being addressed in depth in this chapter. 

Research Paradigm 

Researchers adopt a wide variety of worldviews which influence their interpretations of 

the world (Chilisa & Kawulich, 2012). A researcher’s worldview can broadly depend 

upon their value systems and beliefs about the nature of reality and knowledge (Chilisa 

& Kawulich, 2012). In research settings a worldview is often referred to as a paradigm 

and can be used as a practical tool to solve research problems (Abbott & Abbott, 2004; 

Denzin & Lincoln, 2017).  
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There are numerous research paradigms that are utilised to position and structure 

research, e.g., post-positivism, constructivism, and pragmatism. Specifically, pragmatic 

researchers are not concerned with pursuing a single objective version of reality, instead 

valuing the impact of the research upon solving a real-world problem (Giacobbi et al., 

2005). Due to the practical nature of the research presented in this thesis, a research 

paradigm that is focused upon the impact of the research on solving real-world 

problems was necessary, thus a pragmatic research paradigm was adopted (Maxcy, 

2003).  

The specific philosophical interpretations of pragmatism are dependent upon the 

scholar followed (Maxcy, 2003; Shalin, 1986). This thesis was influenced by the works 

of John Dewey (1929, 1906), due to Dewey’s philosophical alignment with ecological 

dynamics theory (outlined in Chapter 3). Dewey rejects a dualism between mind and 

Figure 2: Organisation of the research process used in this thesis 
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body (perception–action), instead believing ongoing interactions with the environment 

construct an individual’s experience of reality (Dewey, 1922), a belief that aligns with 

the ecological dynamics view of an inextricable relationship existing between an 

individual and the environment (Gibson, 1979). Thus, this thesis was philosophically 

guided by both pragmatism and ecological dynamics theory.  

Ontologically, pragmatism proposes a middle ground between the worldviews of 

objectivism and subjectivism. An objectivist reality proposes the use of quantitative 

methodologies to objectively quantify reality so that generalisations can subsequently 

be made (Creswell, 2014). A subjectivist ontology states that a singular external reality 

does not exist; instead, reality is subjective and broader explanations can be generated 

inductively from the data (Guba & Lincoln, 1982). Accepting the notions of both 

objectivism and subjectivism, pragmatism suggests an external reality exists but is 

created by the ongoing interactions between the individual and the environment 

(Dewey, 1922). This thesis adopted a pragmatic worldview by seeking to understand the 

impact of adopting an NP approach to PE in situ at a primary school.  

Mixed Methods  

Epistemology provides philosophical guidance for assumptions regarding how 

knowledge is gained and differentiated from opinion (Creswell, 2009). The intention for 

this thesis to contribute to a greater understanding of an NP approach to PE aligned with 

the epistemology of instrumentalism, as knowledge was viewed as a tool used to solve 

real-world problems. Methodologically, MMR is often philosophically guided by a 

pragmatic paradigm (Guba & Lincoln, 1994; Tashakkori & Teddlie, 2003). Pragmatic 

MMR utilises a range of research methods, techniques, and procedures when collecting 

data to best address the research problem (Creswell, 2014). A mixed methods approach 

was deemed an appropriate research tool to use to better understand the complexities of 
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adopting an NP approach to PE in a primary school setting. Thus, a combination of 

quantitative and qualitative research methods was employed to best answer the research 

questions. Specifically, a quantitative study (Chapter 5) addressed the lack of 

knowledge regarding the effects of an NP approach to PE upon children’s MSC, and a 

qualitative study (Chapter 6) generated a greater and more nuanced understanding of 

adults’ and children’s experiences of adopting an NP approach to PE. Utilising MMR 

facilitated the development of a more complete dataset allowing for a greater 

understanding of adopting an NP approach to PE in a primary school setting.  

In this thesis, an MMR approach allowed for a broader perspective of the 

research landscape than a single research method approach could have allowed on its 

own. A broader perspective was important for a greater understanding of the research 

and its potential practical impact on the study school. Specifically, in a quasi-

experimental study reported in Chapter 5, quantitative data were collected to assess 

changes in children’s MSCs over time in response to an NP approach to PE. Then, a 

case study reported in Chapter 6 adopted focus group methods to generate qualitative 

data to gain insight into the experiences of a principal, teachers, and children in 

adopting an NP approach to PE. The use of both quantitative and qualitative research 

methods allowed for deeper exploration and understanding of the impact of an NP 

approach to PE in a primary school setting. For example, the insights gained from the 

participants’ voices through focus groups in Chapter 6 allowed for deeper insight into 

the quantitative MSC data generated in Chapter 5 (as discussed in Chapter 8).  

Despite the potential benefits of adopting an MMR approach, previous literature 

has noted a possible limitation to be the requirement of additional resources to conduct 

the research. For example, MMR can typically require more time and a multi-

disciplinary research team that possesses the skillsets in both quantitative and 

qualitative research methods. However, the potential impact of these limitations on this 
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thesis research was reduced. Time would not be a limiting factor as the PhD student was 

positioned full-time with the study primary school, and the PhD student’s advisory team 

had extensive experience in quantitative, qualitative, and MMR methods. Thus, the 

circumstances of this PhD provided a unique opportunity to conduct MMR that can 

otherwise be taxing on resources.   

Research Design 

Within MMR, six different typologies have been identified for classifying research 

design: sequential explanatory, sequential exploratory, sequential transformative, 

concurrent triangulation, concurrent nested, and concurrent transformative (Plano-Clark 

& Creswell, 2008). To best answer the research questions posed in this thesis, a 

concurrent transformative research design was utilised, where quantitative and 

qualitative data were collected concurrently (Kroll & Neri, 2009). The aim of 

concurrent transformative research design is to use research to provide solutions to 

change communities, in this instance an NZ primary school. The conduct of the study 

was informed by pragmatism and ecological dynamics theoretical perspectives 

throughout, with the intention of creating practice-based evidence that could be used to 

solve problems pertaining to PE teaching practices at the study school. Specifically, in 

Chapter 5, quantitative data were collected to measure change in MSC following an NP 

approach to PE. Then, Chapter 6 employed qualitative data collection methods (focus 

groups) to explore the experiences of the adults and children of a primary school 

adopting an NP approach to PE. Specific details relating to the methods adopted in each 

sub-study are outlined in Chapters 5 and 6. Following independent data analysis, all 

data were then integrated during the interpretation phase to support real-world change in 

the study primary school that could then be interpreted for application in other primary 

schools (Chapters 7, 8, and 9).   
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Children’s Movement Skill Competency Assessment Tools 

The main aims of assessing children’s MSCs have been for diagnosis, 

monitoring development, and measuring intervention impact (Scheuer et al., 2019). The 

study presented in Chapter 5 used MSC assessments to quantify the impact of a PE 

pedagogical intervention. A myriad of assessment tools have been developed and are 

typically comprised of either product- or process-oriented test criteria established 

(Bonney & Smits-Engelsman, 2019; Cools et al., 2009; Lopes et al., 2020). Product-

based assessments quantify movement skill performance using objective measures such 

as time to completion, distance, and speed (Logan et al., 2018). For example, the 

Canadian Agility and Movement Skill Assessment (CAMSA) (Longmuir et al., 2017) 

includes time scoring criteria (i.e., completion time <14-seconds) for a variety of 

movement skill tasks. Process based assessments measure movement skill performance 

by critiquing a child’s movement patterns against a predetermined ideal movement 

criteria (Logan et al., 2018). For example, the Test of Gross Motor Development 

(TGMD) involves scoring children’s displayed movement pattern during 12 skills 

against a listed performance criteria (i.e., Run: non-support leg bent approximately 90 

degrees (Ulrich, 2000). After the completion of two trials, the child’s scores are added 

together to provide a summed score for each skill. As noted by Logan et al. (2018) 

movement skill assessments differ in their complexity through the number of skills, 

performance criteria, and video analysis requirements for scoring. Assessments such as 

TGMD have been critical to understanding the global landscape of children’s MSC 

across extended periods of time (Avigo et al., 2019; Bardid et al., 2016; Bolger et al., 

2019; Duncan et al., 2019; Hardy et al., 2010; Mukherjee et al., 2017). Previous 

research has been critical in identifying associations between MSC and PA (Holfelder 

& Schott, 2014), MSC and a myriad of health benefits (Robinson et al., 2015; Robinson 

et al., 2017), and the trending decline in children’s MSC (Hardy et al., 2013).  
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However, traditional MSC assessments conflict with contemporary movement 

skill learning theory. Specifically, traditional MSC assessments 1) downplay the role of 

the environment, and 2) in search for an ideal movement technique, neglect adaptability 

and individuality of skill, not allowing for self-organisation. Accordingly, the 

investigation of pedagogy guided by ecological dynamics (ED) theory without it being 

reflected in the assessment would seem futile.  

A key component of the ED framework is dynamical systems theory (DST). 

Harnessing ideas of complexity and self-organisation, DST addresses how MSC can be 

viewed as emerging from the coordination tendencies of complex neurobiological 

systems self-organising under constraints (i.e., individual, environment, task) (Araujo et 

al., 2014). For this reason, from an ED perspective, MSC tools should be affordance 

based and allow individuals to self-organise under the constraints of an environment 

and task representative of children’s physical activities. For example, to navigate an 

obstacle course as quickly as possible without knocking over equipment.  

In this thesis, consideration also needed to be given to the ecological validity of 

all assessment tools. For assessments in the study school to be ecologically valid, it was 

of paramount importance that the teachers could understand and be capable of 

administering MSC assessments. Hence, in addition to having a robust theoretical 

foundation, assessment tools would need to account for three key considerations: 1) 

assessment complexity (e.g., required expertise to administer and analyse the 

assessment), 2) administration demands (e.g., testing duration, equipment requirements, 

data analysis) and 3) relevance to the curriculum (e.g., assessment-curriculum 

alignment). To my knowledge at the formation of this thesis limited scientific literature 

had utilised MSC assessments that were theoretically driven by ED and ecologically 

valid for the study school. Consequently, the decision of what assessments to use 

proved to be one of the most challenging factors of my thesis.  
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The Harre Circuit Test (HCT) and Time-To-Contact-Judgement (TTCJ) were 

utilised as they are affordance based (acknowledging the individual-environment-task 

interactions), ecologically valid for the study school setting, and had previously been 

used with child populations (Chiodera et al., 2008; Dallolio et al., 2016; Lucertini et al., 

2013; Trecroci et al., 2015; Wann et al., 1993). Firstly, the assessments were affordance 

based, considering the environment as critical to MSC performance (e.g., navigate the 

obstacle course as quickly as possible without knocking over the equipment), 

accommodating the individuality of each child (e.g., children could solve the task in 

their own unique way). From an ecological validity perspective, the HCT and TTCJ 

could be conducted using minimal school equipment, setup in the school hall, 

completed in less than 5-minutes per child (compared to 15+ minutes per child for the 

TGMD), video captured using a classroom iPad, and uploaded to the online school 

learning portal for teachers, children, and their families to access. Nonetheless, it is 

acknowledged that both the HCT and TTCJ assessments are somewhat limited in their 

capturing of a child’s MSC. For example, the assessments solely focused on assessing 

locomotion and neglected ball control and stability components of traditional 

fundamental movement skill (FMS) assessments. Better tools to measure MSC that 

align with ED theory are required.  

The design, creation, and validation of a novel MSC assessment tool was 

considered for this PhD. However, following extensive discussion, piloting, and expert 

advice, I resigned to the fact that validating a new tool was beyond the scope of my 

thesis. Nonetheless, if I was to conduct this research project again, I would consider the 

inclusion of other MSC assessments. For example, the Divergent Movement Ability 

Test (DMAT) (Cleland & Gallahue, 1993) would have supported a deeper 

understanding of the change in children’s MSCs following the PE pedagogical 

intervention. The DMAT encompasses all three components of traditional FMS 
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assessments (i.e., locomotion, object control, stability). Further, the quantification of 

movement creativity facilitated by the DMAT would have allowed for a more thorough 

investigation of how each child explored the range of their individual movement 

possibilities. Unfortunately, I only became aware of the DMAT after the data collection 

phase in this thesis.  

In future research I would consider capturing video footage of children 

completing the HCT and TTCJ for analysis. For example, investigating children’s 

deceleration profiles during the TTCJ assessment or the number of failed attempts and 

different movement strategies used in the HCT. Notably video capturing TTCJ 

performance was intended for this study and was successful during piloting, however, 

due to faulty camera equipment the footage captured during the study was unusable for 

analysis. Albeit beyond the scope of chapter 5, video capture has proven valuable to the 

school. Teachers have used classroom iPads to video their children completing the HCT 

as part of their PE lessons. The footage is then uploaded to the school online learning 

portal for teachers, children, and parents to access.  

In conclusion, ED provided a guiding theory for the selection and application of 

the MSC assessment tools employed in this thesis. However, limitations existed for the 

HCT and TTCJ, that certainly limited the scope of which change in children’s MSCs 

were captured. Thus, future research is warranted for the continued development of 

valid and reliable tools that can capture the development of children’s movement skills 

in physical activity settings. 
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Chapter 5: The Impact of a Nonlinear Pedagogy Approach to 

Primary School Physical Education upon Children’s 

Movement Skill Competence 

This chapter presents an article submitted to the Journal of Teaching in Physical 

Education that has been accepted subject to minor revisions.  

Prelude 

The narrative review in chapter 3 indicated the importance to health of developing 

MSCs, particularly in child populations. Despite a myriad of research investigating 

MSC development of children, literature investigating the use of teaching approaches 

underpinned by contemporary ecological models in primary school settings is limited. 

Thus, the aim of this chapter was to develop a better understanding of the impact of a 

NP approach to primary school PE upon children’s MSC. The findings of chapter 5 

provide insights into adopting a NP approach to PE and the potential benefits to the 

development of children’s MSCs.  

Introduction 

Physical activity (PA) is robustly related to a myriad of health benefits throughout the 

lifespan (Biddle & Asare, 2011; Gunter et al., 2012; Janssen & LeBlanc, 2010; Khan & 

Hillman, 2014; Proudfoot et al., 2019), with childhood widely accepted as a vital stage 

of development to establish physically active behaviours that last for life (Telama et al., 

2014; World Health Organization, 2020). For interventions to support changes in PA 

behaviours an understanding of the numerous influences upon child participation in PA 

is required (Gao & Wang, 2019). A major factor that has been associated with positive 

increases in PA in child populations is movement skill competence (MSC) (e.g., 

running, changing direction, rapid stopping, jump-landing) (Jones et al., 2020; 
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"<Stodden et al. 2008 - A Developmental Perspective on the Role of Motor Skill 

Competence in Physical Activity- An Emergent Relationship.pdf>,"). A theoretical 

model presented by Stodden et al. (2008) presents MSC as an underlying mechanism 

for the initiation, maintenance or decline of physical activity (Stodden et al., 2008). 

Subsequently Cairney et al. (2019) has extended the model to account for a recent 

increase in physical literacy research. However, recent longitudinal literature from 

numerous Organisation for Economic Co-Operation and Development countries reports 

children’s MSCs were low and that they are continuing to decline (Duncan et al., 2019; 

Hardy et al., 2013; Tomkinson et al., 2017). Low MSC is of concern given the relation 

to physical activity behaviours and health related factors (Jones et al., 2020; "<Stodden 

et al. 2008 - A Developmental Perspective on the Role of Motor Skill Competence in 

Physical Activity- An Emergent Relationship.pdf>,"), thus it would seem to be 

fundamentally important to investigate methods of best supporting the development of 

children’s MSC. 

Curriculums, national standards, and policies around the world reference the 

development of MSC in primary school physical education (PE) (Dos Santos et al., 

2016; Education Wales, 2008; New Zealand Ministry of Education, 2015; SHAPE 

America, 2015). In New Zealand primary schools, the implementation of PE is the 

responsibility of the classroom teacher. While this supports good relationships between 

teacher and child, it can dilute the quality of education provided in certain learning 

areas. Research suggests that teachers lack up to date understanding about movement 

skill learning, and as a consequence default to pedagogical approaches representative of 

their childhood PE experiences (Moy et al., 2013). For example, a child has traditionally 

been conceived as a linear system who follows a predetermined path in their learning. 

Traditional teaching approaches, therefore, have tended to adhere to a linear 

pedagogical (LP) approach (Moy et al., 2013; Vinson et al., 2016). In PE, LPs are 



50 

typically characterised by the teacher prescribing an ideal movement model that a 

learner aspires to achieve through repetitive practice of basic skills in highly structured, 

isolated, and decontextualised lessons that follow a sequential order (Wickens, 1989; 

1997). Previous scientific literature has reported traditional PE teaching that aligns with 

an LP approach to be effective for developing children’s MSCs (Dudley et al., 2011; 

Morgan et al., 2013; Tompsett et al., 2017; Wick et al., 2017). However, contemporary 

evidence from an ecological perspective has challenged the assumptions of a traditional 

LP approach to PE (Chow, 2013). Therefore, it is important to understand and consider 

alternate theoretical approaches to MSC learning.  

From an ecological perspective, individuals are inextricably linked to the 

environment (Handford et al., 1997). Specifically, a learner’s movement competencies 

cannot be fully understood without specific reference to the environmental context 

within which they emerge (Renshaw et al., 2010). Furthermore, individuals have long 

been viewed as complex adaptive systems that display self-organising tendencies in 

interaction with constraints present in the environment (Kelso & Schöner, 1988; 

Schoner & Kelso, 1988). Constraints are important as they form the boundaries within 

which learners strive to self-organise and produce functional movement solutions 

(Newell, 1986). Briefly, Newell (1986) first classified constraints as individual, task, 

and environment (see Newell, 1986, for further detail). As learners explore and discover 

individual movement solutions their MSC will emerge through nonlinear periods of 

sudden progression, regression, and no change (Kelso, 1995). The nonlinearity of MSC 

proposed from an ecological perspective conflicts with traditional LP approaches that 

prescribe ideal movement models for all learners to aspire to achieve (Chow, 2013). 

From an ecological perspective, a teaching approach that accommodates the needs of a 

nonlinear learner is required.  
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Contemporary theoretical and practical advances in PE have advocated for the 

implementation of a nonlinear pedagogy (NP) (Chow et al., 2016; Lee et al., 2017; 

Renshaw et al., 2010; Roberts et al., 2018). Principles of NP pertaining to assessment, 

lesson design, instruction delivery, and provision of feedback support teaching practices 

that accommodate the nonlinearity of movement skill learning (Chow, 2013). 

Specifically, the principles of NP are: (1) representativeness (e.g. children are tasked 

with moving like various animals from Charlotte’s Web), (2) constraints manipulation 

(e.g. changing the shape, size, weight of a ball played with), (3) attentional focus (e.g. 

create an external focus of attention for a distance throwing challenge by moving a 

target further away from the child), (4) task simplification (e.g. increase the size of a 

target being aimed at), and (5) exploratory learning (e.g. a teacher may ask “how could 

you solve this movement problem in a different way?”) (see Chow 2013 for an in depth 

discussion). Primary school PE literature has purported teaching approaches grounded 

in the principles of NP to be effective at enhancing sports skills of children Lee et al. 

(2014) and facilitating perceived competence, autonomy, and relatedness (Lee et al., 

2017). The satisfaction of these basic psychological needs is paramount in providing 

contexts within which learners are motivated to learn (Chow, 2013). Specifically, Lee et 

al. (2014) found that a 4-week NP PE intervention enhanced movement skill proficiency 

in a tennis-based skill task whilst catering for individual learner differences through the 

exploration and discovery of individual functional movement solutions. Nonetheless, in 

general, articles discussing NP approaches to PE have commented on the lack of 

collaboration between pedagogues and movement scientists, with a specific need for in 

situ representative scientific investigation (Renshaw et al., 2010; Roberts et al., 2018). 

Further, NP approaches challenge traditional LP approaches to PE in that LPs may not 

best support MSC development, thus a comparison of NP and LP approaches impact 

upon children’s MSCs is warranted.   
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When developing children’s MSC, there is a need to ensure that the movement 

skills being learned in PE are representative of the physical activities that children 

regularly engage in. In the realm of children’s movement science, a large body of 

existant literature has assessed movement skill competency using various fundamental 

movement skills (FMS). Briefly, a FMS is defined as “an organised series of basic 

movements that involve the combination of movement patterns of two or more body 

segments” (Gallahue & Donnelly, 2003, p. 52). FMS are typically categorised as 

locomotor (e.g., running, jumping), object control (e.g., throwing, catching), or stability 

(e.g., balancing, landing) (Gallahue & Donnelly, 2003). Traditional FMS assessment 

batteries isolate skills into single tasks and score performance against a predetermined 

ideal criterion movement model. The assessments are easy to implement and replicate 

whilst allowing researchers to draw comparisons across time (Hardy et al., 2013) and 

context (Barnett et al., 2016; Morgan et al., 2013). However, the assessment of a child’s 

MSC in this way conflicts with an ecological perspective of movement skill (Handford 

et al., 1997; Kelso & Schöner, 1988). Specifically, it fails to account for the inextricable 

link between the child and their environment (Gibson, 1979). Thus, from an ecological 

perspective, MSC should be assessed utilising methods representative of child’s play 

(e.g. running, jumping, landing, tumbling, tagging, changing direction). Therefore, the 

aim of the present study was to investigate the effects of a NP approach in primary 

school PE on children’s MSC compared with a traditional LP approach, using 

assessments representative of children’s play. It was hypothesised that both NP and LP 

children’s MSCs would significantly improve during the intervention period. 

Furthermore, that the NP group would retain the improvements in MSC and the LP 

group would lose their MSC improvements during the retention period. This study is 

significant in that it contributes to a limited area of research regarding the impact of a 

NP approach to PE upon young children’s MSC in a primary school setting. Further, 
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this study assessed the retention of any changes in children’s MSC beyond the 

intervention period.  

Methods 

Experimental Approach to Problem 

A quasi-experimental study with nonrandom participant assignment was conducted 

during the 2019 (Oct – Dec) school year. A repeated measures design was utilised to 

examine the effects of a NP approach within a Physical Education setting on MSC. 

Performance was assessed by the completion of tasks involving running and jump-

landing (i.e., Harre Circuit Test), and tagging and changing direction (i.e., Wann time-

to-contact judgement task). All assessment variables were analysed at three time points: 

baseline, post-intervention and retention.  

Two classes from separate primary schools located in Auckland, New Zealand 

were recruited for this study. Both schools had a variety of equipment (e.g., balls, bats, 

cones, nets, hoops, hurdles, mats, skipping ropes) and space accessible to them for 

indoor (e.g., hall) and outdoor lessons (e.g., grass field, playground, court). Participants 

were placed in either a NP or LP group dependent upon the school they attended. An 

initial study ran for 9-weeks, consisting of baseline testing in week-1, a PE intervention 

during weeks 2-8, post-testing in week-9, and retention-testing 13-weeks post 

intervention. These time periods were utilised as they aligned with the New Zealand 

school term and holiday calendar. The NP group participated in 90-100 minutes of PE 

per week, which was completed over three PE lessons ranging from 25-40 min. All NP 

lessons had a learning focus representative of child’s play (i.e., jump-landing, rapid 

stopping, tumbling, tagging, changing direction) in a variety of contexts relating to 

sports or physical activities of the children’s choice. Learning foci were cycled on a bi-

weekly basis to ensure an equal amount of time was spent on each (Table 1). The LP 
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group participated in 90-100 minutes of PE per week and this was completed over 5 

lessons per week; two 30-minute sport skill lessons and three 15-minute physical fitness 

lessons per week. To ensure both training groups remained aligned with the respective 

pedagogies consistently throughout the study period, the lead author attended all PE 

sessions of the NP group and multiple check ins with the LP group to ensure their 

practices didn’t change during the study period. He possessed extensive experiential 

knowledge and experience of authentic representations of both teaching approaches.   

Table 1. Example weekly physical education schedule of nonlinear pedagogy group. 

Week Movement Focus Lesson 

1 Changing direction 
Whole year group  

Lesson 1 

Individual class  

Lesson 1 

Individual class  

Lesson 2 

2 Changing direction 
Whole year group 

Lesson 2 

Individual class 

Lesson 3 

Individual class  

Lesson 4 

3 Jump-Landing 
Whole year group  

Lesson 1 

Individual class  

Lesson 1 

Individual class  

Lesson 2 

4 Jump-Landing  
Whole year group 

Lesson 2 

Individual class 

Lesson 3 

Individual class  

Lesson 4 

5 Rapid stopping 
Whole year group  

Lesson 1 

Individual class  

Lesson 1 

Individual class  

Lesson 2 

6 Rapid stopping 
Whole year group 

Lesson 2 

Individual class 

Lesson 3 

Individual class  

Lesson 4 

 

The PE lessons of the NP group were guided by the NP principles outlined by 

Chow (2013). Specifically, the principles of constraints manipulation, functional 

variability, and attentional focus. Each NP lesson had a learning focus centred upon 

tasks representative of child’s play, maximal time on task, variable challenges, and 

reflection. The first lesson of each week was utilised to introduce the movement 

learning focus for the week to all children. This was achieved by teachers designing a 

variety of tasks for the children to sample in small groups (<6 children) that all directly 

related to the week’s movement learning focus. Notably, in the subsequent lessons the 

NP programme further accommodated individual learner needs by designing tasks of 

appropriate challenge, achieved by the freedom for children to choose and modify task 
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design, equipment utilised, and peers played with. To ensure the learning remained 

aligned with the learning focus of the lesson, the classroom teacher would consistently 

‘check in’ with all children to guide learning and share ideas. For example, via the use 

of questioning “Can you show me where in this activity you change direction?” 

The LP group’s lessons were representative of this school’s usual PE teaching 

practices as observed over numerous lessons by the lead author prior to the 

commencement of this study. Specifically, a FMS was selected as a lesson focus and 

taught via practices reflective of the classroom teacher’s previous PE experiences. The 

PE lessons were representative of a traditional linear model of learning whereby lessons 

were characterized by; (1) isolated decontextualized skill practice, (2) step-by-step 

repetition of skill models presented by the teacher, (3) verbal instructions and 

corrections on movement technique provided by the teacher, and (4) application of the 

skill into a whole class game context. As per usual practice of the LP group’s weekly 

schedule, a physical fitness component was also conducted consisting of 10-15-minutes 

of jogging, fitness circuits and/or video imitation dancing.  

Both NP and LP groups conducted their respective PE lessons at consistent 

times throughout the period of study. All lessons were delivered by the children’s 

respective NZ certified female classroom teacher. Prior to this study commencing, the 

lead researcher visited the NP and LP group teachers with their respective classes. 

Specifically, they worked alongside the NP group teacher for single 10-week school 

term in support of aligning their PE teaching practices with the principles of a NP 

approach. Explicitly, this involved the lead researcher role modeling PE lessons by 

delivering PE lessons, observing the NP teacher delivering PE lessons, and providing 

feedback. Separately, the lead researcher visited the LP teacher in their class on multiple 

occasions to ensure their teaching practices consistently aligned with a LP approach. No 

pedagogical feedback was provided as the LP group teacher had been adopting a LP 
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approach to PE for several years prior to participating in this study. During the study 

period, the lead researcher continued to visit the LP group teacher to ensure alignment 

with a LP approach. For the NP group, the lead researcher attended all NP group lessons 

to take notes, be available for the teacher to share their thoughts, and provide feedback 

regarding teaching practice alignment with a NP approach. If any teaching practices did 

not align with the principles of NP then action was taken to adjust the teaching 

approach.     

Participants 

A total of 60 participants began the study. NP group classes were identified by being in 

the year group that had received support adopting NP approaches to PE throughout 

2019, had fully qualified teachers, and had been employed at the school for a minimum 

of one year. The LP group class was identified firstly as the school were in the same 

school organizational cluster as the NP group primary school. This was important as it 

meant the school, teachers, and children were of a similar socio-economic status to the 

NP group school. Next, the principal of the LP school identified the classes that may be 

able to be used for the study based on their whole school planning and teacher 

availability. Importantly this allowed for a similar school day timetable (i.e., 9am-3pm) 

and for the classes of the LP group to be like the NP group. Lastly following the sharing 

of research information, the teachers consented to participate in the study. NP and LP 

class characteristics are presented in Table 2. Children and parents were then invited to 

participate from classes where the teachers had consented to participate. The invitations 

were circulated to children and their families directly using the school electronic class 

notice system, a poster with email contact details to register interest was presented on 

the classroom noticeboard, and printed information was sent home directly with the 

children. All child participants required fully signed assent and consent forms with their 
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parents or guardians and always withheld the right to not consent or participate 

throughout the intervention with zero repercussion. Data from 46 individuals (m=25, 

f=21) were included in analysis (Table 2). Fourteen individuals were excluded as a 

result of missing either a post-test or retention-test session. The NP group consisted of 

25 school children (m = 18, f = 7) and the LP group consisted of 21 school children (m 

= 7, f = 14).  

Table 2. Subject characteristics. 

NP (n = 25; m = 18; f = 7) LP (n = 21; m = 7; f = 14) 

Baseline Post-test 
Retention-

test 
Baseline Post-test 

Retention-

test 

Age (y) 7.24 ± 0.05 
7.38 ± 

0.05 
7.64 ± 0.05 7.04 ± 0.06 7.19 ± 0.06 7.44 ± 0.05 

Height (cm) 
126.67 ± 

1.17 

127.86 ± 

1.1 

129.71 ± 

1.07 

123.35 ± 

1.21 

124.69 ± 

1.23 

126.26 ± 

1.25 

Body Mass 

(kg) 

26.56 ± 

0.89 

26.80 ± 

0.94 
28.25 ± 1.1 

25.88 ± 

1.05 

26.07 ± 

1.08 

26.88 ± 

1.24 

BMI (kg/m2) 
16.46 ± 

0.35 

16.28 ± 

0.35 

16.66 ± 

0.42 

16.92 ± 

0.51 
16.68 ± .50 

16.76 ± 

0.60 

Note. NP = nonlinear pedagogy group; LP = linear pedagogy group. Data are presented as mean ± SD.  

Inclusion criteria were as follows: (1) a child of the participating primary school class, 

(2) free from injury/illness that would contraindicate participation, and (3) provided

written informed assent (children) and consent (legal guardian) prior to the study start. 

This study was approved by the Ethics Committee of Auckland University of 

Technology.  

Testing Procedure 

Testing was conducted during the same time of day (0900-1100) and tests were 

performed in a randomized order. All testing took place in the respective school’s 

indoor hall, with participants wearing their regular school uniform. At the study school 

it was normal practice for children to wear school uniform for PE lessons. During the 

pre-test session children had the choice to wear their usual footwear or barefoot 

(common practice in New Zealand), the children’s choice was then noted by the 
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assessor to make sure the children completed the post-test and retention-test with the 

same footwear or lack thereof. Height, weight, and BMI were evaluated using standard 

protocols. Each physical assessment was demonstrated by the assessor after which the 

subject participated in a familiarization trial plus three test trials. The best performance 

was used for further analysis. The MSC assessments utilised in this study were selected 

for their representativeness of children’s play, facilitation of individual variances in 

assessment completion, and simplicity in that they could be utilised by a generalist 

primary school classroom teacher in the future.   

General motor coordination test 

The Harre Circuit Test (HCT) is a popular test widely used in scientific literature to 

assess a participant’s ability to coordinate complex motor tasks (Trecroci et al., 2015), 

and has been previously used with child populations (Chiodera et al., 2008; Dallolio et 

al., 2016; Lucertini et al., 2013), with previously reported intraclass correlation 

coefficient of 0.93-0.96 in primary school aged populations (Greco, 2020; Greco et al., 

2019; Trecroci et al., 2015). Participants were instructed to complete the course as 

quickly as possible. The HCT begins with a forward somersault onto a gym mat, 

followed by three consecutive passages over and under three hurdle obstacles designed 

to break apart upon contact, and turning around a centrally positioned cone (Figure 3). 

Time to complete the circuit was recorded using double beam timing gates (Swift 

Performance, Australia) with the best performance utilised for further analysis. Three 

trials were performed. When a test was unsuccessful (e.g., touching the central cone), 

subjects had a further opportunity to perform the trial. 
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Figure 3: Scheme of the Harre Circuit Test 

Time-to-contact judgement task 

Assessment of time-to-contact judgement aligned with the methods of Wann et al. 

(1993) who also reported the test as reliable in child populations (SE 𝜏 = 0.02 ) (Wann 

et al., 1993). The task involved sequencing the following activities; run 8.5m, touch 

target, 180° turn, run 8.5m back to the starting point. The target was a bright coloured 

circle 16cm in diameter positioned at the height of the child’s eye level upon a fixed 

partition. Participants were instructed to run as quickly as possible, ‘tag’ the target, and 

run back as quickly as possible. The target’s position was fixed but loose, so if children 

attempted to use the target to assist them in stopping then the target would fall over and 

the trial would be considered void. Three trials were performed. If a test was 

unsuccessful (e.g., the target was knocked over), the assessor shared any necessary 

instruction and the subject was asked to repeat it. The criterion for a successful trial 

were to: (1) run in a straight line; (2) run at reasonable speed, and (3) not run around the 

target. Time to complete the circuit was recorded using double beam timing gates (Swift 

Performance, Australia) with the best performance utilised for further analysis.  
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Statistical Analyses 

Changes in general motor coordination and time-to-contact judgement were assessed 

using a repeated-measures analysis of variance with time as a within-subjects factor 

(baseline, post, retention), pedagogical approach and gender as between-subject factors, 

and BMI as a covariate. This analyses was specifically run to identify a time by group 

interaction. Data were screened for normality and outliers. Data are reported as means ± 

standard deviations (SD), with significance set at p ≤ .05. When group by time 

interactions reached the level of significance, post-hoc Bonferroni tests were computed 

with significance adjusted to p ≤ .05. Pre-, post-, to follow-up-test effect size (ES) for 

each assessment was calculated using the following formula: ES = [(post-testing mean – 

pre-testing mean) / mean of the standard deviations]. The magnitude of effects was 

determined in accordance with Cohen (1988). Effect sizes were interpreted as small (d 

= .2), medium (d = .5), and large (d = .8) based on benchmarks suggested by Cohen 

(1988). All statistical analyses were performed using IBM SPSS Statistics (v. 21, New 

York, U.S.A.). 

Results 

Participants completed the study according to the procedures outlined, and no injuries 

were reported. The NP and LP groups had participation rates of 94% and 100%, 

respectively. Subject data was removed for not meeting the acceptable inclusion criteria 

for each test, which resulted in a total of 27 (NP = 18, LP = 9) and 35 (NP = 14, LP = 

21) for the Harre circuit test, and time-to-contact judgement task performance analyses, 

respectively. There was no significant time by group interaction for any anthropometric 

variables (i.e., height, body mass and BMI) during the study period (p > .05). There 

were no significant between group differences in any baseline performance test measure 

(p > .05). 
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General Motor Coordination  

A significant time by group interaction was observed after the study period indicating 

that training-induced gains were observed over time from baseline to retention test. 

Specifically, the NP group made greater improvements (relative to LP) in the reduction 

in time taken to complete the HCT between baseline and retention with a small effect 

size (p = .003, d = .235) (Figure 3). Pairwise comparisons revealed that no significant 

differences between groups existed at baseline and post-test (p > .05), however, a level 

of significance was reached at retention-test (p < .05). A significant time effect for 

baseline to post-test, baseline to retention-test, and post-test to retention-test was 

exhibited for NP group only (p < .05). Figure 4 provides a graphical reference 

illustrating the individual percentage changes for the NP and LP groups for general 

motor coordination performance from pre-test to retention-test. 

Figure 4: Changes in Harre Circuit Test performance. 

Note. 1 Denotes significant (p < .05) difference with baseline values; 2 denotes significant difference with 

post-test value; * denotes significant differences between groups; NP = nonlinear pedagogy group; LP = 

linear pedagogy group. 
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Figure 5. Graphical illustration of individual percentage change for Harre Circuit Test 

performance between pre-test and retention-test timepoints. 
Note. NP = nonlinear pedagogy group; LP = linear pedagogy group. 

Time-to-Contact Judgement 

A significant time by group interaction was observed after the study period indicating 

that training-induced gains were observed over time from baseline to retention test. 

Specifically, the NP group made greater improvements (relative to LP) in the reduction 

in time taken to complete the time-to-contact judgement task between baseline and 

retention with a trivial effect size (p = .022, d = .119) (Figure 5). Pairwise comparisons 

revealed no significant differences between groups at any individual timepoint (p > .05). 

A significant time effect for baseline to retention-test and post-test to retention-test was 

exhibited by NP group only (p < .05). Figure 6 provides a graphical reference 

illustrating the individual percentage changes for the NP and LP groups for time-to-

contact judgement performance from pre-test to retention-test. 

LP 
NP 
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Figure 6. Changes in Time-to-Contact Judgement Test performance. 
Note. 1 Denotes significant (p < .05) difference with baseline values; 2 denotes significant difference with 

post-test value; NP = nonlinear pedagogy group; LP = linear pedagogy group. 

 

 

Figure 7. Graphical illustration of individual percentage change for Time-to-Contact 

Judgement Test performance between pre-test and retention-test timepoints. 

Note. NP = nonlinear pedagogy group; LP = linear pedagogy group.  

Discussion 

The primary aim of the present study was to investigate the effects of a NP approach to 

primary school PE upon the children’s MSC compared with a traditional LP approach, 

using assessments representative of children’s play. The first hypothesis that both 

groups would significantly improve their MSC during the intervention period was 

partially supported. The NP group did significantly increase HCT performance from 
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pre-test to post-test with no significant change in TTCJ. However, the LP group did not 

significantly increase HCT or TTCJ performance. The second hypothesis that the NP 

group would retain and the LP group would lose MSC improvements was not 

supported. The NP group significantly increased HCT and TTCJ performance post-test 

to retention-test and the LP group had no significant difference in HCT or TTCJ 

performance from post-test to retention-test. The main findings of this study were; 1) a 

significant time by group effect from baseline to retention test timepoints for both the 

Harre Circuit Test (HCT) and Time to Contact Judgement (TTCJ), 2) there was no 

significant time by group effect from baseline to post-test timepoints, and 3) the NP 

group had significantly greater performance in the HCT (p = .003) and TTCJ compared 

with the LP group at a 13-week retention test timepoint. In summary, the main findings 

support the notion that NP is an effective pedagogical approach to PE for improving the 

MSC of primary school children. 

A significant difference in MSC performance between the NP and the LP group 

was seen in the 13-week retention test but not the 9-week intervention post-test. This 

outcome adds to the discussion of previous literature that proposed, to detect a change 

in MSC, longer studies using NPs compared with LPs are required (Lee et al., 2014). 

For example, Lee et al. (2014) reported enhanced tennis skill performance following a 

4-week nonlinear pedagogical approach to primary school PE, however, no significant

difference existed between the NP and a comparative LP approach. The authors 

suggested that learners may take longer to discover and explore their movement 

solutions using NP approaches to MSC learning. The present study supports this notion 

with the finding of significant between group differences in MSC at the 13-week 

retention test, yet not at the post test time timepoint. More specifically, following the 

intervention period the NP group improved their MSC with time, while the LP group’s 

MSC trended toward baseline performance. The trending decline of the LP group MSC 
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aligns with previous literature investigating the retention of fitness-related measures in 

child populations (Faigenbaum et al., 2013; Faigenbaum et al., 1996; Granacher et al., 

2011; Tsolakis et al., 2004). Pertinent to this study, Faigenbaum et al. (2013) reported 

that 7-year old children retained fitness-related performance, however saw a decline in 

skill-related performance measures following the cessation of the intervention. The 

authors noted that the degree of strength, power, and skill required to perform the 

movement may influence the detraining response in young children. For example, from 

Faigenbaum et al. (2013), more complex movements requiring whole body coordination 

and the production of maximal levels of power, such as the long jump, may be more 

susceptible to detraining effects than movements that require less whole body 

coordination and lower levels of power, such as curl-up performance. Also, Faigenbaum 

et al. (2013) speculated that two 15-minute fitness program interventions per week for 

8-weeks may not have been a great enough stimulus to stimulate sustained 

improvements in lower-body power. In agreement, our study also reported that a 9-

week intervention was not sufficient in preventing the loss of MSC improvements in the 

LP group. However, MSC of the NP group did not decline post intervention. The 

difference in LP and NP groups’ retention of MSC improvements may indicate that the 

teaching approach adopted in PE lessons can influence the retention of skill-related 

performance in children.  Nonetheless, it is important to view these findings in light of 

the fact that this study had a small sample size (n=46) a natural byproduct of this 

research being conducted in situ at a New Zealand primary school across a longitudinal 

time period (>20-weeks). However, a larger sample size may have allowed for more 

representative results that could be transferred to a broader array of settings. This would 

be a worthwhile consideration for future NP approaches to primary school PE research. 

Nonetheless, our findings support the notion that NP approaches to PE may take longer 
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to support the development of MSC and suggest changes in MSC become more 

permanent as learners discover and explore their movement solutions.  

In this study the significant improvement of the NP group’s MSC is pertinent as 

all children were directly involved in the designing and modification of their PE lesson 

content. Improvements of MSC may have occurred due to the purposeful connection of 

PE lesson content to the physical activity interests of each child. For example, in the NP 

group, PE lessons consisted of movement-based problem-solving activities that were 

co-created by the children and their classroom teacher. The activities intentionally 

utilised a variety of equipment and movement problems that could be replicated and 

adapted by children in their own contexts (i.e., home, neighbourhood, beach, park) for 

continued play and practice to occur beyond the PE lesson. This approach is unlike 

much previous MSC intervention literature that is typically characterised by direct 

instruction from teachers or external movement experts (Dudley et al., 2011). Learners 

repetitively practice basic skills modeled by the teacher using predetermined sets of 

equipment in decontextualized environments (Moy et al., 2013). Despite short-term 

MSC improvements following these interventions, such environments have been 

associated with a reduction in intrinsic motivation (Moy et al., 2013). Juxtaposed to 

this, NP learning environments have been linked to heightened learner intrinsic 

motivation (Moy et al., 2015). This is important as intrinsic motivation is directly linked 

to behaviours such as effort, persistence, and problem solving that are critical to 

continued engagement and learning (Chow, 2013). Thus, we suggest that an enhanced 

intrinsic motivation in combination with access to the necessary knowledge and 

equipment has likely contributed to the long-term enhancement of children’s MSC seen 

in the present study. Explicit measures of intrinsic motivation were beyond the scope of 

the present study, however, we propose such measures would be a worthwhile addition 
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to future MSC research in child populations. This provides a rationale for the qualitative 

research conducted in Chapter 6 as a more thorough analysis of experiences is needed. 

Individual response data was included in the analysis as it aligned with the 

methodological foundations of this thesis. Ecological dynamics theory acknowledges 

the individuality of the learning process, thus it would be remiss to utilise group mean 

data only to show changes in MSC.  

Individual data allows the reader to see variances in response to the PE 

intervention by the participants (see Figures 4 and 6). In this study, group mean data for 

the HCT showed that the NP group significantly improved MSC compared with LP 

group from pre-test to retention test timepoint (see Figure 3). Individual response data 

for the HCT (Figure 4) showed that the top five positive responders to the intervention 

were all children from the NP group. However, 2 out of the top 10 positive responders 

were children from the LP group. Figure 4 indicates that the results are not as clear as 

NP approaches to PE are superior to LP approaches for supporting the development of 

children’s MSCs, instead suggesting that some children may respond as positively to LP 

approaches to PE. In support of this more nuanced discussion of LP and NP approaches, 

individual response data for the TTCJ (Figure 6) showed that 4 of the top 10 positive 

responders to intervention were children from the LP group. So, it does not seem to be 

as clear as NP is a more effective PE teaching approach than LP to develop children’s 

MSC, as group mean data alone may allude to. Further investigation into the individual 

variance in response to NP and LP approaches is warranted to explore how and what 

individuals respond best to from different teaching approaches.    

Individual response data can support further exploration of research limitations. 

Specifically, a limitation of the present study was the low sample size. Individual 

response data showed that three children out of twenty-seven had a decline in HCT 

performance from pre-test to retention-test (Figure 4). Notably all three children were 
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LP group participants. As the LP group had a small sample size (n=9) for the HCT, the 

performance of these three children likely had great influence on LP group data analysis 

that reported a trending decline in HCT performance from post-test to retention-test. In 

combination with the aforementioned positive responder data, the low sample size and 

negative individual response data adds to the argument for a more nuanced combination 

of NP and LP approaches to best meet the needs of the individual learner. Nonetheless, 

future research with larger sample sizes is warranted to better understand individual 

response to NP and LP teaching approaches to PE. 

In the present study no significant difference between boys’ and girls’ response 

to the intervention were found. In fact, our findings showed that both genders improved 

MSC equally following the NP PE programme. Existent PE literature has critiqued 

traditional teaching practices for acting as a barrier to girls’ participation (Flintoff & 

Scraton, 2006). Specifically, the use of sport based approaches has been critiqued for 

favouring sport-competent children, whom are typically more skilled boys, and 

neglecting the MSC development of all children (Kirk, 2003). Conversely, the present 

study demonstrated that contemporary NP approaches to PE in replacement of games 

can enhance the MSC of both boys and girls. Nonetheless, our findings were subject to 

an uneven sample size (n=25, m=18, f=7) and, therefore, further investigations 

regarding gender differences in MSC development following a NP approach to PE are 

warranted.  

In this study the MSC assessments included time to completion as the primary 

performance variable. For example, the HCT required children to navigate an obstacle 

course as quickly as possible without knocking over equipment. Time to completion 

was used as a primary performance variable for two key reasons: 1) the facilitation of 

adaptability and individuality of skill, and 2) the task design was representative of 

children’s play. Firstly, ED emphasises the inextricable individual-environment 
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relationship. Utilising time to completion (e.g., navigate the obstacle course as quickly 

as possible without knocking over the equipment) allowed for the assessments to be 

affordance based (e.g., acknowledging individual-environment-task interactions). 

Further, time to completion facilitated individuality of each child’s movement (e.g., 

children could solve the task in their own unique way) without critique against a 

predetermined ideal movement model criterion, a limitation of traditional MSC 

assessment tools. Secondly, attempting to solve movement problems as quickly as 

possible is representative of real children’s play, a key principle of the nonlinear 

pedagogy approach (Chow, 2013). For example, the requirement to move as quickly as 

possible, tag a target, and run away from the target as quickly as possible in the TTCJ 

assessment is movement representative of children’s play.  

It is important to note that the sole use of time to completion as a performance 

variable limited the depth of MSC assessment possible in this study. Specifically, 

variables relating to adopted movement strategies, performance errors, and deceleration 

profiles would have provided a more comprehensive measure of change in children’s 

MSCs following the PE teaching intervention. The intention of this study was to 

measure other performance variables during the TTCJ assessment relating to change of 

direction profiles and reaching strategies to tag the target. For example, using a tape 

measure fixed to the floor and a camera to capture images to identify specific moments 

of movement decision making such as the initiating of an arm reach to tag the target. 

Target tagging strategies were of interest as during initial pilot work I had noticed that 

children who were able to complete the TTCJ assessment in less time often reached for 

the target whilst decelerating with a side on body orientation to the target. In 

comparison, children who took more time to complete the TTCJ often came to a 

complete halt before tagging the target with a square on orientation to the target. 

Nonetheless, this finding is anecdotal from personal observation and no objective data 
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was collected and analysed during the study due to equipment fault at pre-testing. Thus, 

despite the findings of this study being significant, the results must be viewed 

considering limitations of the employed MSC assessment tools. See chapter 4 for an in-

depth discussion regarding the choice of MSC assessments utilised in this thesis.   

In conclusion, this study aimed to provide insight into the teaching and learning 

of MSC in primary school PE settings. In this study, 9-weeks of a NP approach to PE 

significantly improved children’s MSC (i.e. HCT, TTCJ). Moreover, 13-weeks 

following the cessation of the PE programme the NP approach group had significantly 

greater MSC compared with a LP approach group. These findings suggest that a NP 

approach to PE may be more effective than an LP approach in enhancing children’s 

MSC in a manner that is more permanent. Thus, it seems appropriate that NP 

approaches to PE to improve MSC are utilised more readily within the primary school 

sector. Nonetheless, it must be noted that there was no significant between group 

difference in children’s MSC immediately following the 9-week PE programme. This 

may be due to NP approaches to PE requiring extended periods of time for children to 

fully explore and discover their individual potential movement solutions. It is 

recommended that future research should focus on longer-term interventions that seek 

to ascertain the underlying perceptual and motor mechanisms responsible for the 

positive changes in MSC account for the mechanisms of which NP improves movement 

skill competence.  
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Chapter 6: A Nonlinear Pedagogical Approach to Primary 

School Physical Education: A Case Study  

This chapter presents an article submitted to the Journal of Teaching in Physical 

Education that has been accepted subject to minor revisions.  

Prelude 

As raised in chapter 4, a MMR approach was adopted in this thesis to facilitate a more 

nuanced understanding of the impacts of adopting a NP approach to PE in primary 

school settings. Thus, expanding on the use of quantitative research methods in chapter 

5, qualitative research methods were used in Chapter 6. Specifically, semi-structured 

interviews and focus groups captured teacher and learner experiences of adopting NP 

approach to primary school PE. The insights gained from the adult and child 

participants’ voice in Chapter 6 provide a deeper insight into the quantitative data 

generated in Chapter 5 and the research summary presented in chapter 7.  

Introduction  

Movement skill competence (MSC) is a global term utilised to reflect various 

terminologies used in previous literature (i.e., fundamental movement skill, 

foundational movement skills, general motor coordination) to describe goal-directed 

movements (e.g., running, throwing, jumping) (Robinson et al., 2015). MSCs during 

childhood have been related to a myriad of physical activity and health benefits (Gunter 

et al., 2012; Khan & Hillman, 2014; Proudfoot et al., 2019). Pertinently, children who 

possess greater MSC are more likely to engage in physical activities in adulthood 

(Jaakkola et al., 2016). The development of children’s MSC through physical education 

(PE) has been addressed in curricula, national standards, and policies internationally 

(Dos Santos et al., 2016; Education Wales, 2008; New Zealand Ministry of Education, 
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2015; SHAPE America, 2015). MSC intervention literature has demonstrated that PE 

programmes in primary school settings can significantly enhance children’s MSCs 

(Logan et al., 2012; Morgan et al., 2013), particularly when high quality instruction is 

used with the intervention (Morgan et al., 2013). A linear pedagogy (LP) approach 

(Moy et al., 2013; Vinson et al., 2016) is a popular example, typically characterised by a 

prescribed ideal movement model a learner aspires to achieve through repetitive 

practice of basic skills in highly structured, isolated, and decontextualised lessons 

(Wickens, 1989; Wickens, 1997). However, despite literature showing a traditional LP 

approach can improve the MSCs of children (Dudley et al., 2011), other studies have 

critiqued this methodology, highlighting its inappropriateness for child populations 

(Atencio et al., 2014; Gagen & Getchell, 2006). Further, traditional teaching approaches 

in education have been critiqued for dehumanising students as objects to be filled with 

learning (Broom, 2015). Evidently, traditional LP approaches have been correlated with 

heightened boredom, humiliation, marginalisation, and passive participation (Bunker & 

Thorpe, 1982; Ennis, 1999; Mitchell et al., 2006; Ntoumanis et al., 2004; Smith & Parr, 

2006).  

In contrast, learning environments that foster intrinsic motivation have been 

shown to increase engagement (Ntoumanis, 2001), student learning (Tjeerdsma-

Blankenship, 2008), concentration and effort (Standage et al., 2003), sustained 

participation in PA (Ntoumanis et al., 2004), and positive psychosocial experiences 

(Vallerand, 2001). Intrinsic motivation is a drive towards self-improvement and 

development (Deci & Ryan, 2000) and is essential for long-term learning behaviours. 

Self-Determination Theory (SDT) provides a theoretical understanding of motivation 

pertaining to an individual’s innate psychological needs (Deci & Ryan, 2000). SDT 

posits three psychological needs: 1) autonomy – freedom for self-choice and from 

external control, 2) competence – the ability or perceived ability to deliver effective 
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performance, and 3) relatedness – the need for interpersonal relations which provide 

connection (Legault, 2017). When these basic psychological needs are met, heightened 

learner motivation is likely. For instance, Chróinín et al. (2021) showed that when 

teaching facilitated shared ownership of learning foci, collaboration on learning 

activities and attention to individual learning experiences, more positive PE experiences 

for 9-10 year old children resulted. However, the application of these findings to a other 

schools is unknown. Thus, to better support the development of children’s MSCs, a 

more comprehensive understanding of pedagogical approaches that satisfy the 

underlying psychological needs of the learner are warranted.  

From an ecological perspective, individuals are inextricably linked to the 

environment (Handford et al., 1997). Specifically, a learner’s movement competencies 

cannot be fully understood without specific reference to the environmental context 

within which they emerge (Renshaw et al., 2010). Furthermore, individuals are viewed 

as complex adaptive systems that display self-organising tendencies in interaction with 

constraints present in the environment (Kelso & Schöner, 1988; Schoner & Kelso, 

1988). Constraints are important as they form the boundaries within which learners 

strive to self-organise and produce functional movement solutions (Newell, 1986). 

Briefly, Newell (1986) first classified constraints as individual, task, and environment 

specific (see Newell, 1986 for further detail). As learners explore and discover their 

individual movement solutions their MSC will emerge through nonlinear periods of 

sudden progression, regression, and no change (Kelso, 1995). The nonlinearity of MSC 

proposed from an ecological perspective conflicts with traditional LP approaches that 

prescribe ideal movement models for all learners to aspire to achieve (Chow, 2013). 

Thus, from an ecological perspective, a teaching approach that accommodates the needs 

of a nonlinear learner is required.  
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Principles of NP pertaining to assessment, lesson design, instruction delivery, 

and provision of feedback support teaching practices that accommodate the nonlinearity 

of movement skill learning (Chow, 2013). Specifically, the principles of NP are; (1) 

representativeness, (2) constraints manipulation, (3) attentional focus, (4) task 

simplification, and (5) exploratory learning (see Chow, 2013 for an in depth 

discussion). Primary school PE literature has showed teaching approaches grounded in 

the principles of NP to be effective at enhancing sports skills of children (Lee et al., 

2014). Importantly, a NP approach can facilitate the underlying psychological needs of 

the learner paramount to intrinsic motivation (Chow, 2013; Lee et al., 2017). A NP 

approach can facilitate shared ownership of learning (Renshaw et al., 2010) in 

representative movement contexts (Seifert et al., 2017). Moreover, the learner-teacher 

relationship, sense of autonomy, and competence are likely strengthened as interactions 

are learner-centred and thus more supportive of individual exploration as opposed to 

critical and instructive (Renshaw et al., 2010). Notably, Moy et al. (2015) reported that 

when teaching hurdling skills a NP pedagogical approach was superior to a traditional 

LP approach in participant reported competence, relatedness, and autonomy. 

Nonetheless, articles discussing NP approaches to PE have commented on the lack of 

collaboration between pedagogues and movement scientists, with a specific need for in 

situ representative scientific investigation (Renshaw et al., 2010; Roberts et al., 2018). 

Thus a pertinent aim of this study was to capture the experiences of adults and children 

of a primary school changing their pedagogical approach to physical education (PE).   

Moreover, in primary school PE investigations, the child’s voice has often been 

missed. This is problematic as little is known about the factors children in primary 

schools perceive to be important during their experiences of PE. This study attempted to 

utilise auto-driven photo-elicitation methods (Ford et al., 2017) by incorporating 

photographs the children had taken themselves into the focus group. Photographs were 
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used to facilitate discussion between the investigator and subject in addition to creating 

a framework for the narrative of experiences to be drawn from (Everley & Macfadyen, 

2017). Briefly, this can help with facilitating expression, accuracy of interpretation and 

addressing power distribution between investigator and subject. It was important to 

support children in better articulating themselves as the child voice can provide a basis 

of evidence that can guide the provision of positive experiences of PE in primary school 

settings. The child’s voice could provide a clearer understanding of how and what 

children were learning from PE and how they perceived the teaching approaches 

adopted in their PE lessons as the children’s perspectives guide how they interpret 

instruction and learn (Lee & Solomon, 1992).  

In the present study, we aim to share adults experiences of making change to PE 

teaching approaches and children’s motivational experiences of participating in PE at a 

New Zealand primary school adopting a nonlinear pedagogical approach to PE. 

Methodology 

This case study is grounded within a pragmatic paradigm. Research positioned within a 

pragmatic paradigm places emphasis upon the practical nature of reality, focusing on 

what works rather than the search for objective truths (Frey, 2018). A pragmatic 

paradigm supports a comprehensive approach to the complexity of the research question 

and the context of the setting (Frey, 2018), in this case a primary school. Further, a 

pragmatic paradigm connects problems that arise in practice directly to the research 

process, this allows for the creation of practice-based evidence that can be utilised to 

enhance, in this instance, teaching practices. 

Case study research typically aims to gain insight into a phenomenon through 

the utilisation of multiple methods of data collection (Carolan et al., 2016). Further, case 

studies are bound typically by time, place, context and activity, creating the conditions 
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for researchers to maintain focus and avoid a common problem of being too broad in 

scope (Baxter & Jack, 2008). This case study was informed by the work of (Stake, 

1995; 2005) who classified case studies into three types: intrinsic, instrumental, and 

collective. This research adopted an instrumental case study approach (Stake, 1995). 

The purpose of an instrumental case study is particularisation and not generalisation, 

meaning the aim is to provide an insight into an issue and to engage the reader in a 

process of discovery (Stake, 1995). The case studied in this research focused on the PE 

practices of a primary school and drew upon the perspectives of a primary school 

principal, teachers, and children. This study was approved by the Ethics Committee of 

Auckland University of Technology. 

The principal and their leadership team’s motivation to be involved in this 

project stemmed from the desire to support more children to move competently in order 

to engage with physical activity opportunities as they arose in the future. However, with 

a large number of students and over fifty members of teaching staff this had previously 

proven challenging. The principal and their leadership team were therefore interested in 

learning more about supporting teaching staff to provide meaningful movement 

experiences for their classes that would facilitate the development of MSC. During this 

study, teachers had received three 10-week school terms, totaling more than 60-hours, 

of onsite professional development pertaining to movement skill development utilising 

a NP approach to PE. The onsite professional development was provided by the author.  

Study design 

A single primary school located in Auckland, New Zealand, was utilised for this case 

study. The primary school had invested in a PhD student (lead author) to conduct 

research at the school regarding the development of their PE teaching practices. 

Specifically, the school principal and their leadership team wanted to better align their 
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PE teaching practices with the school learning vision. The project culminated in the 

development of a series of professional development opportunities delivered onsite by 

the lead author employing a NP approach to PE. The professional development 

consisted of several whole year-2 teaching group meetings and the author working 

alongside the teachers during their PE lessons provoking thought, action, and reflection 

regarding the use of a NP approach to PE. The group sessions were held in the school 

staffroom during the teachers allotted time of professional development (1-2 times per 

term). The professional development content was centred upon planning, preparing, 

delivering and reflecting upon adopting a NP approach to PE (as outlined by Chow, 

2013) in a primary school setting, with a specific focus on constraints manipulation, 

functional variability, and attentional focus: 

Constraints manipulation: Identifying key constraints in the lesson. Changing 

equipment shape, size, weight.  

Functional variability: Challenge the children to solve the same problem in as 

many ways as possible. Encourage the use of the various equipment available to solve 

movement problems.  

Attentional focus: An external focus of attention for distance throwing skills 

targets could be adopted by manipulating target sizes and positioning.  

The lead author worked directly alongside five year-2 classroom teachers for 

four 10-week school terms during the 2019 school year. Classes at the school 

participated in 90-100 minutes of PE per week, divided over three 25–40-minute 

lessons, totaling 15-17 hours per term. All NP lessons were designed to be 

representative of child’s play (i.e., jump-landing, rapid stopping, tumbling, tagging, 

changing direction) in a variety of contexts relating to sports or physical activities of the 

children’s choice. All PE lessons were structured to facilitate shared ownership, 

maximal time on task, variable challenges, and reflection. The first PE lesson each week 



78 

introduced a weekly learning focus to all children, achieved by teachers designing a 

variety of movement-based tasks for the children to explore in small groups (<6 

children). The following two lessons each week further accommodated individual 

learner needs by facilitating the freedom for children to choose, design, and modify task 

design, equipment utilised, and peers interacting with. To ensure the learning remained 

aligned with the learning focus of the lesson the classroom teacher would consistently 

‘check in’ with all children to guide learning and share ideas. Check in was achieved by, 

for example, the use of questioning “Can you show me where in this activity you are 

using your landing skills?”.  

For the full duration of this study lessons were conducted by the children’s 

respective NZ certified classroom teacher. Further, the classes had access to a variety of 

equipment (e.g., balls, bats, cones, nets, hoops, hurdles, mats, skipping ropes) and space 

accessible for indoor (e.g., hall) and outdoor lessons (e.g., grass field, playground, 

court). 

Participants  

A principal, year-2 classroom teachers, and year-2 (7-years old) students were recruited 

from the primary school to participate in separate focus groups. The principal’s 

interview was conducted by the primary supervisor with the author present. The primary 

supervisor led the principal’s interview and teachers focus group to limit any possible 

bias that may have influenced the interview due to the ongoing relationship between the 

principal, teachers and author who worked onsite throughout the study period. All year-

2 teachers (n = 5) were invited and accepted to participate in the teachers’ focus group. 

All year-2 children who participated in the quantitative study were invited to participate 

in the present study, following the same recruitment process as presented in the 

previous chapter. Four children were then randomly selected from the group of children 



79 

who agreed to participate in the focus group. A group of four children was decided upon 

in alignment with the guidance from previous research considering the composition of 

focus groups with children for desired research outcomes {Gibson, 2012 #404}{Gibson, 

2007 #374}.  

Table 3. Presentation of research participants and methods. 

Participant Sex Data Collection 

Method 

Data Analysis 

School Principal School Principal Male Interview 

Conducted by 2nd 

author 

1st author present 

Audio recordings 

transcribed 

General inductive 

approach analysis 

(Thomas 2006) 

Individual key themes 

identified 

Cross group key 

themes identified 

Year 2 Teachers Teacher 1 

Teacher 2 

Teacher 3 

Teacher 4 

Teacher 5 

Female 

Female 

Female 

Male 

Female 

Focus group 

Conducted by 2nd 

author 

1st author present 

Year 2 Children Child 1 

Child 2 

Child 3 

Child 4 

Female 

Female 

Female 

Male 

Autodriven photo 

elicitation 

Focus group 

Conducted by 1st 

author 

Female teacher 

present 
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The School 

The primary school in this study has 750-850 students aged 5-12 years. The school is 

situated in the north of Auckland, New Zealand, and has a government district rating 9 

(out of 10), meaning it is in a high socio-economic community setting.  

Interviews and Focus Groups 

Interviews with the principal and focus groups for teachers, and students were 

conducted separately. All interviews and focus groups were conducted during the fourth 

and final term of the school year, following three 10-week school terms of adopting a 

NP approach to PE.  

All interviews and focus groups lasted between 30 and 45 minutes ensuring the 

engagement of all participants without placing too much of a burden on their time. The 

principal’s interview was conducted during school time to accommodate the work 

schedule of the principal. The children’s focus group was also conducted during school 

time to allow for the focus group to occur with proximity to the end of the PE lesson. 

The teachers’ focus group took place during a break that aligned with all the teachers 

working schedules. All participants were informed in advance about the purpose of the 

study and the measures taken to ensure confidentiality throughout. Signed consent (and 

assent where appropriate) was obtained from the participants and parents/guardians of 

the child participants. All interviews and focus group discussions were audio recorded 

and transcribed. Prior to conducting the interview and focus groups, I completed pilot 

work within the case study school with a convenience participant sample of teachers 

and children. The aim of the pilot work was to allow me as the researcher to practice my 

interview technique and test the quality of the questions in alignment with the desired 

outcomes of the interview. Importantly, the pilot work was essential to developing the 

methods of better capturing children’s voice. Multiple methods were tested with age 
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matched children at the school including, conversation based individual and small group 

reflective discussions, drawing of PE experiences using paper and coloured pencils, and 

the use of iPads during the PE lesson and the focus group. The learning from the pilot 

work process shaped the eventual methods and led to the design of the focus group 

methods employed in this study. For example, allowing access to iPads during the focus 

group proved distracting for the children and often to led to other apps being open and 

recordings being taken during the focus group session, ultimately reducing the quality 

of reflective insight that was generated.  

A single visit semi-structured focus group was conducted to allow for open-

ended questions and space for follow-up questioning to gain a better understanding of 

participant experiences (Patton, 2002). A focus group setting is proposed to assist in 

generating discussion from participants (Liamputtong & Ezzy, 2005) and can allow for 

discussion between participants themselves, generating a broad range of data whilst 

avoiding general consensus (Krueger & Casey, 2000).  

Principal Interview  

A semi-structured interview was conducted with the school principal. The 

principal has more than 20-years’ experience in the education sector with 10+ years in 

principal and deputy principal positions. The interview took place at the school, in the 

principal’s office for comfort and convenience at a date and time decided by the 

principal.  

Teachers Focus Group  

Five primary school teachers (f=4, m=1) aged between 30 and 60 years of age 

participated in the focus group. The sex breakdown of teacher participants in the focus 

group was representative of the sex distribution at the school where 1 in 7 teachers is 

male. The focus group was conducted in a quiet conference room commonly utilised by 
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the teachers. The focus group was led by the primary supervisor (male moderator, 

trained and experienced in qualitative methods), with the author (lead researcher at the 

school) present. The focus group was led by the second author so as to avoid any 

potential conflict of interest and bias that the lead author may have brought to the focus 

group as he was familiar with the teaching staff having worked closely with them 

during the study period at the school.  

All teachers were teaching a year-2 class at the time of this study and had a 

minimum of three 10-week school terms experience of planning, delivering, and 

reflecting upon the use of a NP approach to PE with their class.  

During the focus group, teachers were asked to comment on their experiences of 

utilising a NP approach to PE with their classes. The questions in this study were 

centred around the teacher’s broad experiences, feelings, and behaviours within the PE 

lessons. For example, “Can you describe what it is that you are trying to do in your PE 

classes?”, “What have you had to develop in your toolbox?”, “Where would you like to 

take PE next?”, “You have changed your teaching approach, how would you describe it 

now compared to before?”, “What helped you to embrace the chaos of a novel 

pedagogical approach?” and a series of other questions and follow-up questions were 

used to elicit responses regarding teaching experiences using a NP approach to PE.   

Children’s Focus Group 

Four primary school children (f=3, m=1), 7 years of age participated in the focus group. 

Child-generated photo-elicitation methods were adopted to elicit a deeper understanding 

of the children’s experiences of PE (Raby et al., 2018). Specifically, prior to the focus 

group, the children were issued with an iPad (a device they are culturally familiar with 

and frequently use within their regular classroom setting) to capture their experiences of 

a PE lesson. The children were asked to photograph their activities during the PE lesson 
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in the presence of the classroom teacher and first author. Children were instructed to 

only photograph the activities they were partaking in and the place the lesson was 

conducted. The lead author was present for the whole lesson to ensure the context 

within which the photos were taken did not directly influence the photos taken. For 

example, an adult teacher suggesting a child should take a photo of a specific element of 

the lesson. Following the lesson the iPads were returned to the first author, who 

prepared photographs for the focus group discussion. 

To allow for all children to feel as comfortable and safe as possible, the focus 

group was conducted by the first author and female teacher from the school (both 

known to the children), in a room near their usual classroom setting (Everley & Everley, 

2018). Following guidelines on conducting focus groups with children (Ford et al., 

2017), photographs were used to facilitate discussion between the first author and 

children in addition to creating a framework for the narrative of experiences to be drawn 

from (Everley & Macfadyen, 2017). Previous research has suggested that the use of 

photographs can help with facilitating expression, accuracy of interpretation, and 

addressing issues of power distribution between the focus group moderator and children 

(Ford et al., 2017). This process allowed for the use of open-ended questions and 

follow-up questioning to gain a more thorough understanding of the children’s 

experiences (Patton, 2002). The focus group was audio recorded using the dictaphone 

on a mobile phone, as this technology was culturally familiar to the children being 

interviewed (Everley & Everley, 2018). 

Data Analysis 

All interview and focus group transcripts were analysed utilising a general 

inductive approach following the steps outlined by Thomas (2006): Format raw data 

files, close reading of text, creation of categories, overlapping coding and uncoded text, 
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and continuing revision and refinement of category system. All transcripts were 

imported into NVivo12 qualitative analysis software and analysed by the first author 

utilising Thomas (2006) general inductive approach. The general inductive approach 

was utilised as it provides a simple, straightforward approach for deriving findings in 

the context of focused evaluation questions, without limiting the scope of the findings 

(See Thomas, 2006, for in depth discussion). Regular meetings between the principal 

investigator and supervisory teams took place to discuss the coding and to refine codes 

as necessary. Codes were categorised and themes were then identified from the 

interview and focus groups. Lastly, transcripts were analysed to identify common 

themes across the principal, teachers, and children interview and focus groups and 

reviewed for their relevance to the overarching research question. 

Results 

Following the interview and focus groups, eleven themes were identified, comprised of 

3-4 themes per participant group (see Figure 7).

Figure 8. Overview of themes raised by the principal, teachers, and children regarding 

PE.   



85 

Figure 7 displays the themes for each participant group vertically and the yellow lines 

highlight the interlinking of themes across participant groups. For example, the 

principal’s theme of ‘empowering teachers and children’, the teacher’s theme of 

‘empowering children’ and the children’s theme of ‘ownership’. The results will be 

presented from left to right of Figure 7, starting with the principal, then the teachers and 

lastly the children. All names referred to in the text are pseudonyms.    

1. The Principal

The principal shared the challenges faced in supporting change in the PE 

practices at the school. The dominant themes identified in our analysis of the interview 

were; a need for change; empowering teachers and children; and the influence of the 

teacher on children’s experiences of PE.   

A need for change 

The principal, the principal’s leadership team, and teaching staff had a very clear 

mission at the school to “be the best you can be”. The principal elaborated “it is about 

taking an individual child and giving them a whole range of learning through their six 

years here that will enable them to figure out who they are and the things they love 

doing”. The principal believed this outcome could be achieved through “choice” and 

“voice” of staff, parents, and children of the school alongside a clear learning vision of 

“connect, challenge, and empower”.  

Specifically pertaining to PE, the mission of the school was centred upon long-

term sustainable changes for all children’s futures in movement contexts:  

…if opportunities ever came in front of them in their life, throughout their life, 

they can take those opportunities and they can engage in them in safe ways and 

in ways where they feel confident enough and competent enough to be able to 

step up. 
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The principal believed changes needed to be made in the provision of PE at the 

school to better align with the mission of the school. For the principal this could be 

achieved by providing the opportunity for all children to move “competently, 

confidently, in lots of settings and in lots of ways”. Specifically, for the principal the 

notion of empowerment and the influence of the teacher were two key factors to 

unpack.  

Empowering teachers and children  

The notion of empowerment of others to achieve change was a strong driver for 

the principal in supporting the realisation of the school mission. The principal believed 

that real and positive change was only possible through empowerment of both teachers 

and children, something that had been a philosophical shift for them. This realisation of 

the value of empowerment came to the principal gradually through his experiences in 

leadership positions at several schools over time. The principal had tried to enact 

change at a previous school, found the “change wasn’t working”, and through a process 

of reflection realised the need to empower others:   

If you had asked me 10 years ago, the need I would have seen would have been, 

we need to upskill people to know the things they need to teach children, okay, 

so how to do the basics of throwing, catching and those sorts of things. What 

I’ve learnt over time is that that approach wasn’t working […] you can go and 

run those lessons for those teachers, you can model them, you can get beside 

them, but at the end of the day it’s not theirs, they don’t own it, they are not 

empowered by it and they are less likely to continue it once you are out of the 

scene. 

For the principal, the children also needed to be empowered to ensure change 

was meaningful and sustainable and resulting in children’s movement experiences being 

enhanced. To enable this, there needed to be a philosophical shift aligning with the 

school learning vision not just for the principal, but also the teachers and the school:  
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empower means, for us, giving or handing over the power to the children about 

their learning more and what they are engaging in and what it can look like and 

when they do things and what could be possibilities. 

Enacting change required a philosophical shift in the first instance, but needed to 

be followed up with practical, on the ground initiatives that would support teachers to 

initiate changes in their PE teaching practices. The principal saw opportunities to do this 

through intentional professional development: “[ . . . ], that has driven us to more of a 

philosophy whereby we expose some teachers to professional learning”. 

Influence of teacher on children’s experiences of PE 

During the interview it was evident the principal believed the staff had a “full 

range” of personal experiences pertaining to PE and sport: 

[…] staff that was a mix of people who had played sport, to a reasonable level 

or at all, and then some who would dabble and enjoy exercise, some who dabble 

but don’t enjoy but might do it for their own wellbeing and people who just 

don’t like it.  

As a consequence, the children’s experiences of PE were highly variable from 

class to class and this was directly linked to the teacher’s personal experiences of PE 

and sport:    

[…] we just had the full range of people so therefore that culture is reflected in 

the enthusiasm that gets shared with the children so you will get people who will 

go out and absolutely love taking kids outside for Phys Ed and you will the 

others who wouldn’t go out there if you gave them a lot of money.  

Moreover, the principal perceived that the wide variety of experiences and 

valuing of PE amongst the staff also influenced the teaching approaches employed 

during PE. Specifically, the principal described teachers as “living their Phys Ed 

through what Phys Ed and sport they had as they grew up”. The principal believed this 

resulted in “very traditional” and “teacher directed” teaching approaches to PE, with the 
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lesson content being guided by “teachers who will just do things that they know well” 

as this makes them feel “comfortable”. From the principal’s perspective, a means to 

influencing changes in teaching practice was through first, a philosophical shift, which 

could be brought about through professional development.        

2. Teachers

During a focus group teachers (n = 5) discussed their journey of changing their 

approach to teaching PE following a period of professional development. The dominant 

themes identified were; seeing children as individual learners in physical education; 

empowering children; letting go of control; and teaching physical education the way we 

were taught.    

Seeing children as individual learners 

Teachers considered that supporting children to feel accomplished “working at their 

own level” was a key outcome of their PE lessons. One teacher shared that this could be 

achieved by understanding “where they [the children] are and their own talents” and 

emphasising “personal progress, not comparison”, with another teacher confirming “it is 

pretty much what we do in the classroom”.   

Throughout the focus group it was clear that the teachers shared an importance 

of seeing children as individual learners. This notion was connected to personal 

progress and emphasised a need for the teacher and child to identify the child’s current 

competencies and then appropriately challenge the child:  

[…] knowing that where I am at is okay […] I can challenge myself and I can do 

better than I did before, I don’t have to worry that this person over here can run 

faster than me. 

Other teachers further elaborated that establishing a confidence in children 

knowing that they “don’t have to compare themselves to someone else” supported a 
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focus of individual learning that they believed facilitated increased active participation 

of all children in PE and activities beyond the PE lesson. 

Empowering children  

Throughout the focus group it was evident that all the teachers believed that 

“empowering” the children through their active involvement in the PE lessons was 

important. One teacher described how the children had the “power” in their PE lessons 

to adjust the design of their activities to appropriately challenge themselves and 

continue to be actively involved in the lesson.  

As a living example of child empowerment happening at the school, one teacher 

shared a story of how the children were “taking learning beyond our lessons”: 

They were talking about the game that they had made and I […] said is that a 

challenge for you and then Toby [child] said “well some of the Year 2’s played 

football at morning tea and lunchtime and we used different balls” […] they 

take different size footballs out, […] and play in their own free time and 

challenge themselves to get better at the skills because doing that one is too 

easy. 

For these changes in physical activity related behaviours to occur the teachers 

were required to adapt their approach to teaching PE:  

Teacher 1: The kids have more control over what they do. Control over how 

they apply their movement skills. Less this is how you do it and here are the 

tools, now go and do it. 

Teacher 5: Like it’s less prescribed isn’t it. 

Teacher 3: Instead of ticking off a skills list, […], we are introducing their 

movement skills and incorporating them and scaffolding them as opposed to 

telling them, this is how you do it. 

Teacher 2: It’s more student lead; 
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Teacher 1: Big set of voices, more creativity, more positivity, and more about I 

wonder.  

To support the empowerment of the children, the teachers experienced a 

challenge of “letting go of control” during their PE lessons. There was a feeling that to 

facilitate positive change in the children’s physical activity behaviours both within and 

beyond PE the teachers had to struggle with “letting go of the structure and control”, 

with another teacher agreeing “it’s horrible isn’t it”. However, one teacher shared how 

letting go of control facilitated a personal revelation; “we came to the realisation 

actually the children can create far better activities than we can, we are robbing them of 

creative opportunities”. Witnessing what they perceived as positive changes in 

children’s behaviour offered powerful support for the teachers to continue to work 

outside their comfort zone. 

Teaching PE the way we were taught: playing safe  

As the teachers reflected on how they had taught PE prior to the professional 

development, they believed they had been teaching PE based upon their experiences of 

PE when they were at school; “I defaulted [to] where I had been in my schooling with 

PE, that’s what my default became to teach PE”. This appeared to be a common feeling 

across a number of teachers with others agreeing “I think we pull it from our 

background from what we had at school”.  

Two teachers who had graduated from initial teacher education programmes in 

the previous 12-months expressed that they did not feel equipped to take a PE lesson as 

they did not get “enough” exposure to teaching PE. Consequently, the teachers believed 

they had resorted to copying the PE teaching practices of their mentor teacher who were 

“old school PE teachers”; “you go to practice and you watch your teacher doing PE and 

you do it like they do, don’t you”. 
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3. Children

During the focus group with the school children (n = 4) they shared their current 

experiences of PE. The photos the children had taken were present for them to view at 

the beginning of the focus group to provoke thought and discussion. Children were 

asked to describe their photographs and explain the meanings of them to the researcher. 

Analysis of the focus group resulted in the following dominant themes being identified; 

ownership; the role of the teacher; and achievement. Each identified theme aligned 

closely with the underlying psychological needs of the learner outlined by Deci & Ryan 

(2000) autonomy (ownership), relatedness (the role of the teacher), and competence 

(achievement).   

Ownership  

As the children shared their experience of PE it was evident they felt a sense of 

ownership over what they were doing in the lesson. The children believed they had the 

power to design activities within their PE lessons; “we use our imagination and just put 

our heads together and make up a nice game for us”. For the children, some of their 

activities had needed modifying to provide an appropriate level of challenge for them to 

feel success:  

…at first we put the cones like really far away from each other […] and Lola 

would have to try and throw the ball into Luna’s cone, so when they did that 

they discovered that it was too hard because they were too far away so we tried 

going in closer and then they got better […] and then they started to get it in. 

During the focus group it was noticeable how the children’s happiness was 

attached to their sense of ownership over what they did in their PE lessons. The children 

expressed feeling “happy” when they were playing “fun games” they had designed, able 

to choose to play with “people they’ve never worked with before” and modifying their 

games “you can ask them [the other children] if you can do something different”. 
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Although the children enjoyed the ownership of the lesson the teacher shared with them, 

some children expressed how a lack of choice when working with their peers made 

them feel:  

Child 1: I am not that happy if someone says you need to be there […] or you 

need to do this. 

Child 2: [I] don’t like being bossed around because when I am being bossed 

around I feel like […] I’m their servant and I don’t really […] want to be that.  

The role of the teacher 

For the children, the teacher’s role during the lesson was to “walk around and kind of 

look at things” and this would involve the children first having “to show her [the 

teacher] the game” which the children had designed. To expand on this one child shared 

how their activity designs would be challenged by the teacher if it did not align with the 

movement skill lesson focus of the lesson:   

she’s like, are you sure that’s a nice game, […] I can’t really see much of the 

movement skills,  

[…] she tells us to show her […] to see if we have all the movement skills and if 

we don’t because sometimes we don’t, […] maybe we need to put some more in 

if we don’t notice that. 

Despite the teacher challenging the design of the children’s activities they still 

appeared empowered by the alteration process as one child described how they would 

“decide as a team” how they would alter their activities. Expanding upon this, another 

child described an interaction their group had with the teacher when trying to solve a 

challenging movement problem in the PE lesson; “Shelley [the teacher] came over and 

said well what could you do to fix that and then Mia [a child] figured out maybe I could 

move out of the way and then try and get it”. 
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Achievement  

During the focus group it was evident that the children perceived their movement skill 

capabilities had positively changed following their PE opportunities. The children 

explained that their movement skills had changed “lots and lots and lots”, with another 

child expressing “everything” had changed about their movement skills. Specifically, 

the children were eager to share some of their personal experiences of change; “I wasn’t 

able to catch a ball when I threw it and then caught it again, I couldn’t do that but now I 

can, I can throw it and catch it”, “I was doing skipping […] forwards and backwards but 

I couldn’t do that because I am used to doing it backwards […] then I tried it that way 

and I did it six times”, “now I can feel myself running really fast”. 

Discussion  

This project was developed to gain insight into the experiences of a principal, teachers, 

and children at a NZ primary school utilising a nonlinear pedagogy (NP) approach to 

PE. The adoption of a case study methodology allowed for multiple sources of data 

collection. As this study involved focus groups with children, it was important to 

consider effective ways of conducting age-appropriate focus groups. Auto-driven photo-

elicitation focus group methods were used with children as young as 7-years old for the 

first time in a primary school setting (to the authors’ knowledge). The findings from this 

case study showed that NP approaches to PE can; 1) align with the wider school 

mission of empowerment, 2) facilitate a range of feelings in children during PE, and 3) 

be adopted by generalist primary school teachers.  

Themes identified within groups were also interlinked between groups. For 

example, the connecting notion of empowerment across the principal’s theme of 

‘empowering teachers and children’, the teacher’s theme of ‘empowering children’ and 

the children’s theme of ‘ownership’ (see Figure 7). Empowerment at this case study 
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school was defined by the principal as “handing over power” to teachers and children. 

Empowerment has been defined as a social process that can be essential to individual’s 

gaining ownership of actions and developing a confidence in themselves in order to 

surmount the challenges faced when accomplishing difficult tasks (Hackman & 

Johnson, 2013; Losioki, 2020 ; Tindowen, 2019). In this case study, the notion of 

empowerment was linked to the teachers gaining confidence to take ownership of 

planning and teaching PE in ways that subsequently empowered children. The notion of 

empowerment was first referred to by the principal when discussing a prior experience 

of attempting to encourage teachers to adjust their teaching approaches to PE by 

actively taking over individual classroom PE lessons. Although successful in that PE 

opportunities were provided for the children, the principal felt his interventionist 

approach resulted in teachers lacking a sense of ownership over PE. The principal 

believed this to be problematic as teachers were less likely to continue with PE once the 

principal had removed themself from the lessons. Previously their autocratic approach 

apparently backfired, conversely to his intended outcome, and somewhat disempowered 

the teachers. The principal’s experience aligns with previous reports that suggest 

provision of primary PE by external providers, a common practice in NZ (Dyson et al., 

2017), can result in an erosion of confidence and disempowerment of teachers (Dyson 

et al., 2016). From a motivational perspective, it is important that teachers have a sense 

of autonomy and ownership over their practice in order to overcome the challenge of 

changing or adopting a new teaching approach (Hackman & Johnson, 2013; Losioki, 

2020 ; Tindowen, 2019). The principal’s reflections showed insight into his previous 

intervention in that it directly conflicted the notion of empowering the teachers.   

Moreover, in this case study the school sought to empower children through 

their experiences of PE. The principal explained that if movement opportunities ever 

came in front of the children in their lives they would be equipped to “step up”. Existing 
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research has highlighted PE experience that empower children are important because of 

the potential to impact quality and quantity of life (Kretchmar, 2006). So, to support 

children to realise these potential benefits of PE it is important to understand what 

constitutes a positive experience of PE from a child’s perspective. In this study, during 

the children’s focus group it became evident that a sense of choice during the lesson 

was important to the children feeling happy. For example, the children believed the 

opportunity to design the lesson activities and choose the peers they played with made 

them feel happy during PE. The notion of choice aligns with the well-established 

motivational framework of self-determination theory (SDT) (Deci & Ryan, 2000). SDT 

has reported autonomy, a sense of ownership in one’s actions, as a fundamental 

psychological need that if addressed can elevate an individual’s propensity for learning 

and growing (Deci & Ryan, 2000). Specifically pertaining to investigations in primary 

school settings this research expands upon the study of Chróinín et al. (2021) who 

reported shared ownership of learning focus, collaboration on learning activities, and 

the teacher’s attention to individual experiences were related to positive experiences of 

PE for 9-10 year old children. These specific reports from primary school children seem 

positive, however, the application of these findings to a broader set of contexts is 

unknown due to the limited sample size and number of studies capturing child voice. 

Moreover, it is important to note that without a control group the children’s reflections 

on their experiences of PE may not have been solely due to the teachers adopting a NP 

approach to PE. Nonetheless, it seems reasonable that a NP approach to teaching 

primary school PE can facilitate a sense of ownership for children that is associated 

with a positive experience of PE.  

In this study, it became clear the teachers believed they had adapted their 

approach to teaching PE. In particular, the teachers explained how prior to this study 

they had been “teaching PE the way they were taught PE” as a child at primary school 
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20-40 years earlier. Further, some teachers expressed how they had been influenced by 

their experience of PE at teachers’ college. Existing literature suggest Australian 

teaching recruits identified with pedagogical approaches they had experienced from 

their PE teachers as a student (Moy et al., 2015) and as a result anticipated they would 

teach in a similar manner to the way they were taught (Moy et al., 2015). These findings 

are important to acknowledge as they suggest PE teaching practices are constrained by 

sociocultural and historical traditions. As a result, teachers can be resistant to change 

when contemporary teaching approaches challenge the status quo of traditional teaching 

approaches (Moy et al., 2015). Indeed, a recent investigation in an Irish primary school 

setting reported teachers felt a sense of apprehension when they perceived needing to 

change from their current PE teaching practices. Specifically, numerous teachers 

reported struggling with releasing control of PE lessons to the children (Beni et al., 

2021). Similarly, the teachers in this study expressed struggling with the experiences of 

“letting go of structure and control”. Nonetheless, the teachers believed they were able 

to better adopt teaching approaches to PE that empowered children through a sense of 

shared ownership following an extended period of time; “towards the end of the year 

everything clicked together like a jigsaw puzzle”. In addition, Beni et al. (2021) 

reported teachers believed that only after 8-weeks into a teaching intervention did 

teachers perceive they saw the “fruits of their labour” from adopting a contemporary 

teaching approach. Thus, it seems possible that primary school teachers can overcome 

resistance to change from traditional teacher-centred teaching approaches and adopt 

contemporary approaches to teaching PE provided they commit to change for a 

sufficient period of time, and that professional development opportunities are provided 

to support their practice.  

In summary, this study aimed to capture the voices of the principal, teachers, 

and children of a NZ school adopting a NP approach to PE. The principal sought to 
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make change to children’s experiences of PE through the notion of empowering 

teachers to take ownership of PE. This need for change may have from resulted from 

the teachers becoming constrained by sociocultural and historical traditions that had 

previously led them to adopting traditional teacher-directed teaching approaches to PE. 

Thus, the change sought was through a shift toward a teaching approach that better 

facilitated a shared ownership with children, a factor children believed important to 

enable them to feel happy during PE. Notably, this study contributes to a limited body 

of research that aims to capture child voice in primary school PE settings. Further, the 

use of auto-driven photo-elicitation methods allowed us to actively involve and gain a 

deeper understanding of the child’s perspective. Concluding, our findings suggest 

positive change to PE practices in a primary school setting can stem from a sense of 

need for change from school leadership (i.e. principal) who can support teachers to 

overcome the resistance necessary to adapt their teaching approaches to align with 

contemporary pedagogical literature to ultimately provide more positive experiences of 

PE for children.  
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Chapter 7: Integrating Quantitative and Qualitative 

Methods: A Thesis Summary  

Chapter Introduction  

This chapter serves two purposes: 1) to summarise the key findings and insights of this 

PhD project, and 2) to reflect on the MMR process. This chapter opens by revisiting the 

context within which this thesis began. The findings from Chapters 5 and 6 are then 

discussed, with connections made between chapters as appropriate.  

Summary 

A problem identified by the principal at the study school was the genesis of this PhD. 

The school enabled the study to take place and created an opportunity to answer an 

important research question pertaining to the impact of teaching approaches to primary 

school PE. As discussed in Chapter 2, over more than 20 years of experience, the 

principal had witnessed a decline in the amount and quality of PE for the children under 

his care. The lack of purposeful PE opportunities was a problem from the principal’s 

perspective because: 1) the school was not fulfilling its vision of supporting all children 

‘to be the best they can be’; and, 2) the principal believed general MSC was essential 

for laying the foundation for living a physically active and healthy life. The principal 

had tried making changes to the PE teaching practices at a previous school but failed. 

This real-world problem identified by the principal has been highlighted in research 

literature, where it has been shown that many classroom teachers feel they do not have 

the confidence or competence to teach PE (Broderick & Shiel, 2000). On reflection, the 

principal attributed this failure to trying to do it alone and not supporting the teachers to 

take ownership of PE for their classes. This time around he was seeking a more 

sustainable approach to the change. Previous literature investigating change in 

educational settings has highlighted how the school’s principal plays a key role in 
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willingness to challenge current practices and seek change as a catalyst for 

improvements in school practices (Kadji-Beltran et al., 2013). In support of making 

change at the primary school, the PhD research team decided to take an MMR 

approach. The reason for this was to capture change in children’s MSC and gain a 

greater understanding of the experiences of PE of the principal, teachers, and children. 

Thus, the overarching aim of this research was to gain a better understanding of 

developing children’s MSC in primary school settings. The subsequent aims of this 

thesis were: 1) to understand the impact of adopting an NP approach to PE in a primary 

school setting upon children’s MSC; and 2) to understand the experiences of children 

and adults adopting an NP approach to PE. Ultimately, a more thorough understanding 

would enable the development of more informed recommendations to support real-

world change. 

To achieve the purpose of the research, it was necessary first to understand the 

relevance of movement skill for children and contemporary learning theories that guide 

movement skill acquisition (Chapter 3). Briefly, previous research showed that MSC in 

children is related to a lifelong participation in physical activity, which leads to a 

myriad of positive health factors (e.g., cardiovascular fitness, bone strength and 

cognitive acuity) (Robinson et al., 2015; Robinson et al., 2017). Additionally, a review 

of previous literature showed that research pertaining to ecological dynamics and its 

recognition of the inextricable relationship between the learner and the environment 

underpin an NP approach to PE. However, it became clear that research investigating 

the use of a theoretically informed approach to PE upon the development of children’s 

MSCs in a primary school setting was limited, and an investigation of this nature was 

warranted (Chapter 5).  

To best answer the research questions and produce knowledge that could have 

the intended practical impact, it was essential an appropriate research process was 
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employed. Chapter 4 presented the research philosophy and methodology of this thesis. 

Philosophically, due to the practical nature of this thesis, a pragmatic research paradigm 

was adopted. Methodologically, an MMR approach is often philosophically guided by a 

pragmatic paradigm (Tashakkori & Teddlie, 2003). MMR was deemed an appropriate 

research tool to use in this research to better understand the complexities of adopting an 

NP approach to PE in a primary school setting. Thus, in this study, both quantitative 

(Chapter 5) and qualitative (Chapter 6) research methods were utilised to create 

practice-based evidence that could be used to develop PE practices at the primary 

school.  

Chapter 5 investigated the impact of an NP approach to PE upon children’s MSCs after 

a nine-week intervention and a 13-week follow-up. The results showed a significant 

improvement in children’s MSC following the intervention, which contributes new 

evidence to the impact of the NP approach in PE in primary school settings. Moreover, 

participants exposed to the NP approach retained these skills better after 13-weeks of no 

PE lessons compared with the LP group. These findings are novel and provide 

supporting evidence for the use of an NP approach to PE in primary school settings. 

However, the findings also suggest that it takes time for learners to discover, explore, 

and adapt new movement solutions. Accordingly, we recommend that teachers allow 

sufficient time (i.e., more than the traditional 10-week school term) for changes in MSC 

to emerge. However, it is important to consider the findings and recommendations in 

light of the research limitations. A notable limitation of the research in Chapter 5 could 

be the sensitivity of the MSC assessments to real change in children’s MSC. Firstly, the 

MSC assessments solely measured MSC through product-based assessments (i.e., time 

to completion). The additional inclusion of process-based measures where the focus is 

placed upon how a movement skill is performed could have provided a more 

comprehensive assessment of MSC. Provided that the included process-based 
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assessment aligned with ED theory, in that MSCs were not critiqued against a 

predetermined ideal movement model. Secondly, the MSC assessments focused 

primarily upon the locomotion component of traditional FMS with no assessment of 

object control skills. The inclusion of broader range of assessments tools inclusive of 

object control skills may have supported a more comprehensive understanding of 

children’s MSC and ultimately the impact of the intervention. Nonetheless, future 

research should continue to investigate longer-term interventions that seek to ascertain 

the underlying perceptual and motor mechanisms responsible for positive and retained 

changes in MSC.  

Traditional teaching practices in PE often involve the teacher delivering expert 

movement information to children. For example, teachers may provide the ideal 

throwing technique that all children are expected to replicate. Crucially, however, the 

findings in Chapter 5 show that when children are actively involved in designing and 

modifying their own PE lessons, MSC is enhanced beyond the intervention period. It 

was proposed that this improvement may have resulted from a purposeful connection 

being developed between the child and PE lesson content. However, this was a 

speculative hypothesis. Therefore, to better understand the perspectives of the children 

and adults involved, a case study was conducted to capture their voices. 

As reported in Chapter 6, semi-structured interviews and focus groups with the 

principal, teaching group, and children were conducted. The aim of this study was to 

understand the influence of the pedagogical approach more deeply upon retaining MSC 

over time. Findings showed that having a sense of control over their actions in PE 

enhanced the children’s feelings of happiness. This finding can in part be explained by 

SDT (Deci & Ryan, 2000). A well-established motivational framework, SDT describes 

autonomy, a sense of ownership in one’s actions, as a fundamental psychological need 

that, when accounted for, elevates an individual’s propensity for learning (Deci & Ryan, 
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2000). In my study, a sense of autonomy may have encouraged the children to persist 

through the challenge naturally associated with acquiring new movement skills and led 

to a heightened engagement in physical activities related to the learned movement skills 

beyond the boundaries of the PE lessons themselves (e.g., break times, at home). 

However, child motivation was not explicitly measured during this research and thus the 

link between motivation and the development of children’s MSC is speculation.  

Findings from focus groups conducted with teachers were also examined in 

Chapter 6. Of note, year-2 teachers reported how, prior to this case study, they had 

taught PE the way they had experienced it 20-40 years earlier while in primary school. 

This finding suggests that teaching practices are heavily influenced by sociocultural and 

historical norms. In practice, adopting a NP approach to PE was not without its 

challenges for the teachers. For example, working in the school I witnessed first-hand 

how one teacher struggled with their role being active as opposed to passive within the 

lesson. Initially the teacher adopted a ‘just let them play’ approach to the lessons, which 

required time. However, the focus group methods and analysis utilised in Chapter 6 did 

not capture the specific challenges the teachers faced when attempting to adopt a NP 

approach to PE. The analysis primarily focused upon common agreements between 

teachers that were important to the successful adoption of a NP approach in the case 

study school setting. The inclusion of individual teacher interviews in addition to the 

collective focus group may have better captured the range of experiences of the teachers 

when adapting their PE teaching practices. Ultimately, this would have provided a 

better understanding of what was important to teachers successfully adopting an NP 

approach to PE and the individual challenges the teachers faced when attempting to 

change their PE teaching practices.  

Nonetheless, taken together, the findings from Chapter 5 and 6 support the use 

of an NP approach for teaching PE in a primary school setting. Chapter 8, practical 
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insights and applications are presented to support people seeking to make real-world 

change to MSC development in primary school settings and reflections from the author 

are presented relating to key data and aim of the thesis.  

Reflection on the Research Process  

Previously, few studies have utilised MMR to understand the impact of adopting an NP 

approach to primary school PE. A notable strength of this research was the intention to 

create a positive impact on the teaching practices of a real-world primary school setting. 

The pragmatic paradigm adopted in this thesis emphasised the value placed upon 

solving a real-world problem, instead of solving a single version of reality (Giacobbi et 

al., 2005; Maxcy, 2003). Quantitative research methods can provide objective evidence 

about the impact of an intervention upon a specific population; however, the 

quantitative data is limited in that it does not provide evidence for why populations 

think, feel, or act the way they do (Queirós et al., 2017). In this research, an MMR 

approach allowed for an improved understanding of the problem, enabling a more 

nuanced understanding of the research aims (Creswell, 2014). A more nuanced 

understanding enabled the development of more informed recommendations to support 

real-world change. Previous literature has separately captured quantitative change in 

children’s movement skills through primary school PE interventions (Dudley et al., 

2011; Ericsson, 2008; van Beurden et al., 2003) and qualitatively captured children’s 

experiences of primary school PE interventions (Beni et al., 2021; Chróinín et al., 2021; 

Domville et al., 2019); however, to my knowledge, this is the first research study to 

utilise an MMR approach to investigate the real-world impacts of an NP approach to 

primary PE.  

To best answer the research questions posed in this thesis, a concurrent 

transformative research design was utilised, in which quantitative and qualitative data 



104 

were collected concurrently (Kroll & Neri, 2009). Crucially, as identified in this 

chapter, MMR facilitated a broader understanding of how NP approaches can be 

adopted in primary school PE to positively impact children’s experiences of PE and 

their MSC (see Table 4).  

From a practical perspective, concurrent data collection methods were utilised 

due to the logistics of the research project and to capture children’s experiences more 

accurately in the focus group. Firstly, my role at the school expanded beyond the 

research project itself. The research project focused on the year-2 teaching group during 

the final school term of 2019. In agreement with the school leadership my role would 

change in 2020 to directly support teachers in other year groups and limit my capacity 

to work with the year-2 teachers. Consequently, it would not have been feasible to adopt 

a sequential approach to data collection that required me to work closely with the year-2 

teaching group in 2020. Secondly, concurrent data collection facilitated the children’s 

focus group to take place immediately following a PE lesson of the intervention period 

as opposed to an extended time following the intervention period. The limited time 

between intervention and the focus group was important as pilot work and insights from 

the teachers had noted that young children have a limited capacity to recollect past 

experiences with detail. Thus, the concurrent data collection allowing for the focus 

group to take place immediately following a PE lesson likely allowed for a more 

detailed recollection of the children’s true experiences of the PE intervention.  

Although a concurrent approach to data collection fit the logistics of this 

research, upon reflection a sequential approach to data collection may have provided a 

better insight into the impact of the PE intervention. A sequential approach would have 

allowed for the use of specific questions that targeted further exploration of the key 

findings of the quantitative data in chapter 5. For example, specific questioning during 

the focus groups would have provided a better understanding of the factors responsible 
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for the continued improvement of children’s MSC 13-weeks following the cessation of 

the intervention. A finding that this thesis has only been able to explain through 

speculation and connection to alternate studies. Upon reflection, and with a greater 

experience of conducting MMR I would have adopted a sequential approach to MMR to 

allow for a more targeted approach to questioning that would have allowed for a greater 

understanding of the findings presented in chapter 5. 

The order of quantitative data (chapter 5) being presented prior to qualitative 

data (chapter 6) was not important to the structure of this thesis. The order of data 

presentation is reflective of the order that data collection began, and the research was 

prepared for publication. Presenting quantitative and qualitative data together was 

considered, however, following consultation with a MMR expert it was acknowledged 

that I had limited experience with adopting a MMR approach and advised that the data 

be written separately and then integrated in subsequent chapters.  



106 

Table 4. MMR integration of findings 

Quantitative data Qualitative themes Participant Illustrative quotes 

A significant difference 

(p < .05) in MSC 

performance between 

the NP and the LP group 

was seen in the 13-week 

retention test but not the 

9-week intervention

post-test.

1. Children's ownership over PE

If children are able to control the design and modification of their 

activities in PE lessons, then they are less dependent on the 

teacher to move beyond the lesson. 

Child At first we put the cones like really far away from each other […] 

and Lola would have to try and throw the ball into Luna’s cone, 

so when they did that they discovered that it was too hard 

because they were too far away so we tried going in closer and 

then they got better […] and then they started to get it in. 

We use our imagination and just put our heads together and 

make up a nice game for us. 

2. Children's feeling of joy through PE

If children enjoy what they are doing, they are more likely to 

continue practicing, resulting in enhanced performance over time. 

Child The children expressed that they felt “happy” during their PE 

lessons 

The children’s feeling of happiness was a result of the children 

playing “fun games”, playing with “people they’ve never worked 

with before”, and having choice over what they did in their PE 

lessons; “you can ask them [the other children] if you can do 

something different” 

3. Children's increased perception of self-competence

If children believe they are getting better at their movement 

skills, they are more likely to continue to engage. 

Child I wasn’t able to catch a ball when I threw it and then caught it 

again, I couldn’t do that but now I can, I can throw it and catch it 

The children explained that their movement skills had changed 

“lots and lots and lots” 

Now I can feel myself running really fast 

4. Teacher's emphasising a lack of peer-to-peer comparison

Teachers noted how establishing a lack of comparison between 

Teacher Working at their own level 

Where they [the children] are and their own talents 
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children encouraged all children to actively participate within and 

beyond PE lessons. 

Personal progress, not comparison 

 

Knowing that where I am at is okay […] I can challenge myself 

and I can do better than I did before, I don’t have to worry that 

this person over here can run faster than me. 

 

Don’t have to compare themselves to someone else 

  

5. Co-ownership of lesson content 

 

Teachers shared ownership of lesson and activity design with 

children supporting children to continue to practice beyond 

lesson. 

Teacher They were talking about the game that they had made and I […] 

said is that a challenge for you and then Toby [child] said “well 

some of the Year 2’s played football at morning tea and 

lunchtime and we used different balls” […] they take different 

size footballs out, […] and play in their own free time and 

challenge themselves to get better at the skills because doing that 

one is too easy. 

 

Teacher 1: The kids have more control over what they do. 

Control over how they apply their movement skills. Less this is 

how you do it and here are the tools, now go and do it. 

Teacher 5: Like it’s less prescribed isn’t it.  

Teacher 3: Instead of ticking off a skills list, […], we are 

introducing their movement skills and incorporating them and 

scaffolding them as opposed to telling them, this is how you do it. 

Teacher 2: It’s more student lead;  

Teacher 1: Big set of voices, more creativity, more positivity, and 

more about I wonder.  

  

6. Intentional empowerment of children 

 

A key component of the learning vision of the school was 

empowerment. The principal emphasised the importance of this 

for children in facilitating them in being able to take ownership 

and continue with their learnings beyond the PE lessons.  

Principal empower means, for us, giving or handing over the power to the 

children about their learning more and what they are engaging in 

and what it can look like and when they do things and what could 

be possibilities. 
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For example, a notable finding for the quantitative study reported in Chapter 5 

was the significant increase in children’s MSC at a 13-week retention test timepoint. 

The discussion of this finding speculated that the NP teaching approach facilitated long-

term behaviour change in the children. In alignment with a previous study (Domville et 

al., 2019), enhanced intrinsic motivation likely contributed to the long-term 

enhancement of children’s MSC. Table 4, above, shows qualitative themes drawn from 

the focus group research reported in Chapter 6 that can help in gaining a greater 

understanding of the notable retention test findings in Chapter 5. However, it is 

important to note this hypothesis requires further investigation to develop knowledge of 

the factors impacting on the continued development of children’s movement skills 

beyond the intervention period.  

Previous research has identified intrinsic motivation as sitting at the centre of the 

long-term learning behaviours exhibited in Chapter 5. Intrinsic motivation has been 

defined as an individual’s drive towards self-improvement by acting in ways that the 

individual deems important for their development (Deci & Ryan, 2000). SDT is a 

theory of human motivation concerning people’s innate psychological needs (Deci & 

Ryan, 2000). The three underlying psychological needs of SDT are autonomy, 

competence, and relatedness (see Chapter 3 for a detailed review). Notably, as the 

children shared their experiences of an NP approach to PE, each of these psychological 

needs were identified (Chapter 6). Firstly, autonomy – it was evident the children felt a 

sense of ownership over what they were doing in the PE lessons. In other words, the 

children believed they had the power to design and modify the activities they 

participated in during their lessons. Next, competence – children shared how they 

perceived their MSCs had positively changed following their PE opportunities. One 

child shared their personal experience of change: “I wasn’t able to catch a ball when I 

threw it and then caught it again, I couldn’t do that but now I can, I can throw it and 
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catch it”. Lastly, relatedness – an NP approach to teaching likely strengthened the 

teacher–student relationship as interactions were supportive and encouraged student 

ownership over their learning. One child explained an interaction with their teacher:  

[…] she tells us to show her […] to see if we have all the movement skills and if 

we don’t because sometimes we don’t, […] maybe we need to put some more in 

if we don’t notice that. 

It was clear that even in moments when the teacher challenged the designs of the 

children’s activities, they still appeared empowered to work to modify their activities. 

So, from my analysis of the data in Chapter 6, it was evident the children described 

elements of self-determination. This is important as previous literature has highlighted 

the importance of satisfying the underlying psychological needs of SDT in children’s 

enjoyment of primary school PE (Domville et al., 2019). Enjoyment has been 

highlighted as a key motivational focus of PE for primary school-aged children (Kirk, 

2005) and, importantly, is associated with ongoing participation in PE in school and 

more broadly with physical activity outside of the school setting. Thus, the MMR 

process utilised in this research enabled a deeper understanding and insight into what 

may have contributed to the children continuing to enhance their MSCs 13 weeks after 

the PE lessons.  

Individual participant data from the quantitative study in combination with the 

qualitative data provided interesting further insight into adopting NP approaches to PE. 

For example, a key theme identified from the teachers’ focus group was a shift in PE 

settings to “seeing children as individual learners”. With teachers sharing the 

importance of emphasising “personal progress, not comparison” in PE and the 

importance for children to understand that they “don’t have to compare themselves to 

someone else” supported a focus of individual learning that they believed facilitated 

increased active participation of all children in PE and activities beyond the PE lesson. 
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Interestingly, the individual response data shows quantitative data in support of the 

views of the teachers. For example, figures 4 and 6 show a clear individual variance 

amongst the NP group children, with children improving, or not improving, their MSC 

at different rates within the same time frame of the study.  

Individual participant data also provided further insight into the potential limitations of 

the data from the children’s focus group. All four children who participated in the focus 

group improved their TTCJ performance, with two of the children in the top of three 

responders. Further, three of the children improved their HCT performance. It is 

important to consider how the children’s personal positive experiences of the 

intervention (i.e., improved MSC) may have influenced their responses during the focus 

group, potentially generating an unbalanced view of the intervention in favour of the 

intervention as positive for children. Future MMR might consider conducting 

quantitative research and analysing the data in advance of recruiting participants for 

focus groups to better account for any potential bias within the focus group data.  

To summarise, an MMR approach was adopted in this study to support the 

intention of having real-world impact upon the PE teaching practices of the school. In 

this chapter, I have discussed how an MMR approach contributed to better 

understanding the long-term changes in MSC identified in the quantitative study and 

facilitating a greater understanding of why this long-term change may have occurred 

through various themes identified in the qualitative research. Without the utilisation of 

both qualitative and quantitative research methods in this research, the practical impact 

it would have been able to make for the study school would have been limited. 

Therefore, this study and the use of MMR makes an important contribution in guiding 

the adoption of NPs in primary school settings. The next chapter seeks to demonstrate 

the practical impact and share real world examples from a NZ primary school.  
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Chapter 8: Four Years Onsite at A New Zealand Primary 

School: A Reflective Account 

Chapter Introduction 

The purpose of this chapter is two-fold: 1) to provide insights from my perspective of 

working in situ at a primary school over a four-year period, and 2) to share real-world 

practical examples of planning, implementing, and reviewing PE in a primary school 

setting. The recommendations made in this chapter are informed by numerous 

discussions with the principal, teachers, and children of the study school. The content in 

this chapter is intended for stakeholders seeking to make sustainable improvements to 

PE practices in a primary school setting. As such, this chapter uses practical and 

accessible language, intentionally avoiding technical jargon. The recommendations put 

forward in this chapter on sustainable improvements to PE practices are based upon my 

interactions with the principal, school leadership team, teachers, and children of a 

primary school in Auckland, New Zealand. Explicit discussion focuses upon five 

principles identified through the PhD project as fundamental to sustainable 

improvement to PE: the need for a leader who seeks change, role modelling, the onsite 

specialist, managing entrenched behaviours, and allowing time for change. These 

principles have consistently been discussed as crucial to the ability to realise positive 

change to PE practices at a primary school. The hope is that the insights presented in 

this chapter prove valuable for other people seeking to make change to primary school 

PE practices.  

Assessing Children’s Perceived Competence 

Self-efficacy is an individual’s belief in their ability to accomplish a task or succeed in 

specific situations (Bandura, 1977). In the context of this research, if a child had an 

increased belief in their ability to succeed in movement settings (i.e., PE, PA, sport) 



112 

they would more likely participate in movement settings, subsequently enhancing their 

MSC. Indeed, research has shown a positive relationship between self-efficacy and 

participation in PA in child populations (Barnett et al., 2011; Strauss et al., 2001). Also, 

another psychological theory discussed earlier in the thesis, SDT, posits that a feeling of 

competence is an innate psychological need that provides a basis for intrinsic 

motivation (Deci & Ryan, 2000). Competence can be considered as actual or perceived. 

In the context of PE, if children perceive themselves to have improved capabilities to 

accomplish movement tasks, they are more likely to be motivated to participate in PE 

lessons and PA, again likely resulting in improvements to actual MSC. Thus, in this 

research I explored the use of measures of perceived MSC appropriate for young 

children, with two aims: 1) to analyse the relationship between perceived with actual 

MSC in children, and 2) to measure changes in perceived competence following the PE 

intervention.  

Perceived MSC assessments for children aged 7-years and younger are 

somewhat limited. Nonetheless, for this thesis I explored using the Harter (1982) 

pictorial scale of perceived competence and social acceptance. Pilot work exploring the 

use of the physical perceived competence assessment section with multiple 6–7-year-

old children highlighted two key limitations for using the pictorial scale as an 

assessment of perceived competence in this thesis. Firstly, the assessment tool had high 

administration demands, primarily in that testing each child took considerable time 

(more than 10-minutes) that teachers would unlikely commit to with their classes 

consisting of 20-30 children beyond the study period. This conflicted with the need for 

all assessments utilised in this research to be ecologically valid as discussed in Chapter 

5. Secondly, when conducting the assessment, it became clear that 6–7-year-old

children from New Zealand found it challenging to use the scale to articulate 

themselves. Consequently, I often had to provide further explanation for the children of 
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the possible responses presented on the scale. For example, children struggled with the 

language used to distinguish between responses in the assessment tool such as ‘sort of 

good’ and ‘pretty good’, and resultantly were not able to rate their physical competence 

without further explanation from me. As my explanations were required more often, I 

became cognisant of how my explanations of the difference in ratings on the scale may 

influence each child’s rating and render any collected data redundant. Thus, the need for 

further explanation and the administration resulted in a decision being made to omit the 

measure of perceived competence from this research. Alike to assessment tools of actual 

movement skill competency, perceived movement skill competency for children aged 7-

years and younger also require development.  

13-Week Post Intervention Movement Skill Competency Improvement 

An intriguing finding of the quantitative study (Chapter 5) was the improvement 

of NP children’s MSC 13-weeks following the end of the intervention. Unfortunately, 

no data was captured during this period that could help to explain the continued 

improvement for the NP group or the trend towards baseline for the LP group. 

Nonetheless, my unique positioning within the school full-time during a 4-year period 

provided insights that may help to better understand the continued improvement of 

children’s MSCs. Before discussing potential factors that may have influenced the 

continued improvement in children’s MSCs, I will first address variables that were 

unlikely to have influenced this finding due to the design of the study.  

As presented in Chapter 5, multiple external factors that may have influenced 

the LP and NP group differences were accounted for in the purposeful selection of the 

LP group. For example, geographic location, socio-economic standing, proximity and 

access to sport and recreation clubs, and weather all likely had a minimal effect on the 

results. The key reason for these factors unlikely influencing the outcome of this study 
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is the schools were located less than 4-kilometres apart and in the same socio-economic 

group. Considering the minimal role of the aforementioned factors is important as it can 

at least begin to narrow the scope of potential influences upon the continued 

improvement of NP children’s MSC.  

Reflecting upon the time I spent in the school both during and beyond the 

timeframe of study 4 I believe there are three key factors to consider that may have 

influenced the NP groups MSC improvement found at the 13-week retention test 

timepoint: 1) The increase in value placed on movement, 2) shared ownership of 

learning in PE, and 3) the intentional connection of lesson context to the children’s 

individual contexts beyond school.  

Firstly, there was a clear and obvious increase in the valuing of “movement” 

(i.e., physical education, physical activity, sport) throughout my four years at the 

school. For example, when I arrived at the school, PE was performed regularly (i.e., 3 

times per week) by few classes, with any PE opportunities often centred upon “sporty 

children” that would dominate large whole-class games. Aside from this the school 

organised seasonal sports teams and an annual school sports day comprised of multiple 

traditional running, jumping, and throwing events. This make up of movement 

opportunities at the school was problematic because it limited all children’s 

opportunities to develop their movement skills and the limited opportunities that were 

provided often only catered to a small group of children who were more competent in 

movement settings. In contrast, at the time of the study intervention there was a notable 

increase in the value of movement for all children. An example included, PE lessons 

happening more often for multiple classes throughout the school. This change was 

noticeable through walking the school grounds during the week and seeing PE taking 

place, PE related conversation taking place in the staffroom during breaks, and the 

creation of an equipment and school area booking system to solve conflict arising from 
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PE lessons clashing between classes. Additionally, PE or “PE with Dan” was replaced 

with the common language of “movement”. I feel this change was critical to implicitly 

share the message of movement being for all children and all children having the 

capability to take ownership of their Movement experiences. These examples were 

physical changes that took place at the school that I believe were representative of 

Movement increasing in value across the school, change that many children may have 

noticed and may have influenced their Movement related behaviours potentially 

resulting in the continued improvements in MSC noted in Chapter 5.  

Next, within PE lessons the pedagogical approach adopted by the teachers 

facilitated a shared ownership of the lesson content with the children. The shared 

ownership nurtured a sense of agency in the children that they were in control of their 

Movement experiences and had the capability to organise and do Movement activities. 

For example, on numerous occasions I had observed a PE lesson where children had 

designed novel activities and then later observed the same children doing the same 

activity during school break times. Relatedly, during the focus groups conducted in 

Chapter 6 one teacher shared how children in their class were experimenting with using 

different types of balls when playing football at break-time, a use of constraints 

manipulation that was common within their PE lessons.     

Lastly, to further support transfer of learning beyond PE lessons, teachers 

intentionally connected lesson content to the individual child’s context beyond school. 

Specifically, PE lessons concluded with reflective questions such as “Where do you use 

the movement shape from our lesson today outside of school?”, facilitated by children 

thinking alone whilst curled up into “thinking balls” positions, sharing their ideas with a 

peer, and reflections being shared amongst the whole class. Additionally, PE lessons 

were co-designed by selecting lesson locations and utilising equipment that children 

would have access to beyond the PE lesson. For example, PE lessons took place onsite 
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at school playgrounds, courts, and grass fields where children had access to outside of 

school open hours (note it was the school holidays during the 13-weeks retention), and 

offsite at the public park a 5-minute walk from the school grounds, and at the nearby 

beach a 15-minute walk from the school grounds. Reflective accounts at the end of 

lesson would also include children sharing where they had used the movement they 

were practicing in the PE lesson outside of school. It was common for children to share 

experiences that used equipment alike to the equipment in the PE lessons and at 

locations where lessons had taken place including members of their family and 

friendship groups. It is my belief that the intentional connection of the PE lesson design 

to the children’s lives beyond PE was critical to the continued improvement of MSC 

noted in Chapter 5. 

Teachers Continuing to Adopt Nonlinear Pedagogical Approaches 

A key aim for the principal of the school was that the intervention was 

sustainable, meaning changes to PE practices would continue beyond my time working 

onsite. Being at the school over a four-year period allowed me to see how sustainable 

the changes made to the year-2 classes were. Following the intervention in Chapter 5, I 

began to work with other classes in the same school, however, I was still able to check-

in regularly with the teachers and classes involved in the studies in Chapter 5 and 6. For 

example, the intervention concluded during term 4 of the 2019 school year then in term 

1 of the 2020 school year I was uniquely positioned to be able to visit and observe the 

teaching approaches to PE adopted by the teachers on not a one off visit but frequently 

across many days and weeks. A notable change to the teaching approach that had stuck 

was accommodation of the individual needs of each child. Practically, teacher and 

children remained as co-designers of the learning environment (as opposed to teachers 

directly instructing ideal movement techniques), abundant opportunities for children to 
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explore and experiment with possible movement solutions were available, and children 

still had access to a variety of equipment that could be used to modify the movement 

problem. 

In 2020, the long-term sustainability of the changes in teaching approach to PE 

were challenged by two major factors; staff turnover and Covid-19. At the beginning of 

the 2020 school year, a teacher who was seen as a leader of the year-2 teaching staff left 

the school. The impact was immediately noticeable in the inconsistency of year -2 PE 

planning and organisation practices. For example, the shared online document used for 

lesson planning was not regularly updated and a collection of equipment linked to the 

plan was not organised in advance of the lessons. Secondly, in March 2020 the New 

Zealand government imposed Covid-19 related restrictions of school activity that would 

last until December of 2021. Initially the most severe restrictions involved the complete 

closure of the school, meaning all teachers and children stayed home. Then gradually 

over a time course until December of 2021 various levels of restrictions were imposed 

upon the school. For example, when teachers and children initially returned to school 

the classes were isolated into individual groups. For our teaching intervention, this 

meant I was not able to visit the classes or teachers directly resulting in no lesson 

observations. Nonetheless, during this time I was able to still access the teachers’ shared 

PE planning documents online. Admittedly, this was less than an ideal measure of 

sustainable change in teaching approach, however, it did allow me to see the thoughtful 

approach to designing PE activities that would present intentional movement problems 

for the children and allow the opportunity for individual exploration of movement 

solutions. Later in the year, once restrictions were eased, I was able to visit the year-2 

classes who participated in this research. When I reconnected the classes, it was evident 

that the adoption of a NP approach to PE was occurring in the implementation of the 

lesson. For example, teachers and children were co-designing and modifying activities 
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during the lesson, children were afforded the freedom to explore their own possible 

movement solutions, and a variety of equipment was used to constrain the movement 

challenges in different ways. With that said, a challenge at this time was the passive role 

some teachers were adopting during PE lessons. Children were afforded the opportunity 

to explore the lesson’s activities and the teacher viewed the activities as the teacher, 

adopting a passive role during the lesson. Thus, it is important to note that NP 

approaches to PE can be adopted by teachers at different rates and mould in different 

ways if continued support is not provided directly over and extended time course.   

Lastly, my time onsite at the school ended in March 2022, however, I have 

remained in contact with the school principal and “movement leaders”, two teachers 

that have allocated working time to support the development of PE provision 

throughout the school. In online discussion with the teachers, it is evident that shift from 

no PE provision, just playing games, or prescribed movement models has clearly shifted 

to the intentional design of movement problems. For example, one discussion with the 

teachers has centred around the designing and modification of activities to meet the 

individual needs of each learner. However, a longstanding challenge of the intervention 

continues to persist. A minority of teachers do not consistently commit to a minimum of 

three time per week PE provision. This problem remains despite support from the 

principal, multiple terms of direct support from me, the movement leaders continuing to 

share lesson plans, and teaching peers trying to encourage change. Consistently 

delivering PE was particularly challenging for teachers who were not physically active 

themselves and with an extensive background (more than 10-years) in primary school 

teaching, particularly if much of this time was in school systems where specialist PE 

staff took their classes for PE. In New Zealand, specialist PE staff are often only 

employed in private school settings and thus not a sustainable solution for most schools. 

Further work is certainly required to better understand how we may be able to better 
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support teachers who are more resistant to change to commit to consistently providing 

PE for their classes.  

Supporting Whole School Changes to Physical Education 

An interesting development across four-years at the school was the growth of 

teachers as mentors to their peers. The year-2 teachers were provided support with 

adopting NP approaches to PE in advance of the years 3-6 teachers and initially began 

to share their experiences and learnings with their peers. For example, PE related 

conversations were taking place in the staffroom during break-times, something that 

never used to happen! Conversation then expanded to lesson plan sharing and 

invitations for other teachers to visit their PE lessons. Further facilitating this cross 

pollination of learning were existing structures within the school such as vertical 

learning groups, where year-2 classes connected with classes from years 3-6 once per 

week. This allotted time in the schedule was now sometimes used to share PE learnings 

across the year groups.  

Later, as I began to work directly with the teachers of year 3-6 the role of the 

year 2 teachers remained critical to supporting other teachers to adopt NP approaches to 

PE. As an example, the school calendar can become congested for teachers with a wide 

variety of events happening throughout the school year alongside the wide curriculum 

of learning. Often this can prove problematic for adding something new for teachers to 

do, such as increasing the provision of PE and adopting a new teaching approach. The 

year 2 teachers initially were able to role model that this consistent change was possible 

for teachers despite the challenging school calendar. The years 3-6 teachers could 

tangibly see “somebody like them” successfully realising PE related change. For 

example, if a new schoolwide event was added to the calendar and required time, PE 

could often be the first to suffer. However, the year 2 teachers were able to role model 
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how PE could and should remain a priority for the children. Ultimately, I believe this 

supported more teachers to value PE and commit to consistently providing PE 

opportunities for their classes and working towards adopting NP approaches to PE.   

Figure 8, below, provides a visual representation of the five principles I 

identified as critical to making change to PE practices at the study primary school. 

Within the context of this research, the principles are seen to be of equal importance to 

improvements in PE practices, represented in the figure through the circular 

organisation of the principles and absence of a hierarchical formation. Beyond the 

context of this study, it is expected that the principles would be adapted and moulded to 

best fit the needs of other school settings. Although the intention of the research was to 

support the development of PE practices by exploring the adoption of NP approaches to 

PE, the realities of teaching PE in a primary school setting often require a more nuanced 

teaching approach where elements of linear and nonlinear pedagogical approaches are 

blended to best meet the needs of each child at any given moment in time. It is my 

intention to show an appreciation for this nuance when addressing each principle 

individually.  

Lastly, this model is not definitive and has the potential to grow with new 

knowledge. This is represented in the figure via the open spaces on the link connecting 

the principles.  

Figure 9. Five principles identified by me as critical supporting changes to improve 

primary school physical education practices.  
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The Need for a Leader who Seeks Change  

Sustainable change to PE practices at the study primary school required support from 

school staff in leadership positions throughout the duration of the research project. 

Firstly, change was sought by the school principal after he noticed a problem. The 

principal perceived that children’s movement skills and engagement in physical 

activities in the school setting had declined during his teaching career of more than 20 

years. In an attempt to solve this problem at a previous school, the principal had taken 

PE for his teaching staff and their classes. The principal shared his reflections on this 

approach, noting that it was effective in the immediate term, in that classes that had not 

been receiving PE lessons were now regularly receiving PE lessons. However, the 

change made to PE lessons for the classes was not sustainable over the long term. The 

principal explained that, once he had stopped delivering PE lessons for the individual 

classes, the teachers were not empowered to take over teaching PE, ultimately meaning 

the children no longer received PE. This problem, combined with a desire for 
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sustainable change, led the principal to seek out opportunities for supporting school 

staff to make sustainable improvements to their PE practices.  

To begin to solve their PE problem in an informed manner and at an equivalent 

financial cost to the current practice of employing local sports coaches, the school 

allocated finance to support a PhD project for a four-year period. It became apparent 

that for the PhD research project to successfully support improvements in PE practices, 

the principal (a person in a position of leverage) would play a critical role before, 

during, and after the PhD project. Before the PhD research project commenced, the 

principal had proposed the idea to the school’s board of trustees, collaborated with 

Auckland University of Technology to create a PhD studentship position, and ultimately 

sourced the finance required to support the project. Once the research project had 

started, the principal communicated a new shared school vision for PE with all staff. For 

the duration of the PhD, the principal played a crucial role in implementing change 

across the school including: managing resistance to change from staff, allocating 

finance to purchase equipment, allowing time for the teachers to undergo professional 

development, working with leadership staff to communicate the importance of PE, and 

communicating the direction for PE in the school directly to the whole staff group. Once 

the PhD project at the school ends, the role of the principal will be essential in 

supporting the sustainability of the changes that have been made. There is a need to 

maintain the messaging to staff of the importance of PE through the school, and to 

support new staff onboarding into the school specifically regarding PE (i.e., including 

NP training as part of new staff induction process).  

Role Modelling  

Change is more effective when it is led by example. In this study, I provided an 

example for the teachers by role modelling an NP approach to teaching PE. At the 
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beginning of the PhD project, PE teaching practices at the school consisted of whole-

class games, running laps to “burn energy”, explicit teaching and modelling of ideal 

sport skills, or no PE at all. To help the children to be physically active for life, there 

was a need to shift from such teaching practices to a more contemporary approach that 

aligned with teaching across the school curriculum. Adopting NP approaches to PE was 

the focus of the intervention with the teachers, however in reality the teacher blended 

elements of LP and NP teaching approaches to best support the needs of the children. 

For example, activity design shifted from a LP approach of lines of children waiting 

their turn to dribble a ball through a set of cones to a NP approach of all children 

dribbling a ball each through crowds of children. Then within the activity a more LP 

approach of technical demonstrations may have been used by teachers to nudge children 

towards exploring other methods of dribbling the ball.  

At first, I worked with individual teachers and their classes to role model what 

using an NP approach to PE could be like. With me taking responsibility for planning 

and leading the lesson, the teachers were able to focus their attention on observing the 

practices of the lesson and subsequently reflect upon them. This space for thought was 

important for the teachers as it helped them to better see and understand what adopting 

an NP approach to PE could be like for their classes. The role modelling of lessons 

supported teachers to develop belief in their capabilities to adopt an NP approach to PE. 

For example, one teacher remarked how the teaching approach they observed was 

similar to their teaching practices in other subjects (e.g., mathematics, reading, writing). 

However, for reasons that are unknown (at this time), they approached teaching PE in 

ways that often contrasted with how they taught the rest of the curriculum. Far from a 

didactic comparison of LP versus NP, the teachers’ reflections were more alike to a 

spectrum where a blend of LP and NP approaches were present. The teachers’ 

pedagogical approach to PE would have been closer to the LP end of the spectrum, 
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whereas their teaching practices for other subjects would have been closer to the NP end 

of the spectrum. Through observation, discussion, and reflection teachers recognised 

that they possessed the skills to adapt their teaching approaches to PE and supported 

many teachers to take on the challenge of adapting their practice.  

At the study school it was apparent that many teachers perceived various 

barriers to providing regular PE opportunities for their class. For example, teachers 

were unsure of what content to plan for, even how to access equipment from the PE 

shed, and how to support children in learning movement skills. Using role modelling, I 

helped the teachers design lesson plans, source equipment while at the same time 

manage their students and adopt NP principles during class. Role modelling was an 

effective way to support teachers to own, plan, implement and reflect upon their 

teaching practices in a realistic way.  

Onsite Specialist   

Traditionally, professional development for teachers is delivered over a short period of 

time (e.g., a week-long course) and offsite (e.g., at conference centre). This approach 

can deliver information to large groups quickly but lacks hands-on, individual 

applicability. A better approach is for the mentor to walk beside the mentee on the 

learning journey inside a real-world environment. In this project, I facilitated specialist 

support for teachers through authentic moments of PE at school. For example, the 

teachers noted I was able to give them a “little tap every now and again” to challenge 

their thinking behind the lesson planning and implementation. Learning through 

authentic moments with their classes was important for developing teacher’s 

understanding of how to adapt their current teaching approaches to PE.  

Additionally, throughout my time at the school it became increasingly apparent 

that my presence went beyond supporting teaching the content of PE lessons. Through 
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numerous interactions with multiple teachers, it was evident that social constraints had 

previously impacted the teachers’ willingness to take on the challenge of adopting 

different approaches to PE or teaching PE at all. For example, teachers expressed a fear 

of judgement from their peers, leadership team, and parents when delivering PE lessons 

in open areas where their lessons would be on view. So, unknowingly (initially), my 

role became one of acting as a ‘shield’ for the teachers, as they expressed how I 

protected them from the perceived judgement from others. The perceived protection I 

provided for the teachers by being alongside them during PE lessons supported the 

teachers in taking on the challenge of adopting NP approaches to PE.  

Managing Entrenched Behaviours  

An entrenched belief is a firmly established position that is difficult to change. At the 

beginning of this PhD project, it was evident that the teachers’ approaches to PE were 

deeply entrenched in defaulting to teaching PE the way they were taught. For example, 

PE was often not thoughtfully planned compared with other curriculum areas (i.e., 

reading, writing, mathematics) and often consisted of large games, running laps, or 

avoiding teaching PE altogether. Initially, I sought to understand the roots of the 

entrenched teacher behaviours identified in Chapter 6 as: 1) ‘defaulting’ to their 

experiences of PE when they were a child, and 2) copying ‘old school’ PE teachers 

from their teacher college practicum. An understanding of the aforementioned 

behaviours was useful for bringing to the teachers’ attention, particularly when 

contrasted with how they teach the rest of the curriculum (e.g., mathematics, writing, 

reading). Specifically, teachers reflected on how their teaching of other subject areas 

had been ‘updated’ over time to align with improved teaching practices; however, their 

teaching approach to PE remained unchanged. The teachers experienced a heightened 

awareness of their PE teaching approaches through: children sharing their reflections on 
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PE, teachers sharing their reflections with each other on adopting an NP approach, 

guided reading provided by me, and tracking objective change in the children’s 

movement competence. Together these practices supported teachers to self-critique their 

long-held beliefs about teaching PE and provided encouragement for change towards a 

greater consideration for NP teaching approaches to PE. Nonetheless, it is important to 

understand that some teachers reflected positively upon their own experiences of PE 

and sport growing up, including their exposure to LP approaches that they believed 

helped them learn and could now help their children learn. The combination of positive 

prior experience of LP approaches combined with a greater understanding of 

contemporary NP approaches to motor skill learning often resulted in a blend of 

elements of LP and NP approaches within their PE lessons to suit their children and 

classes. However, acknowledging, understanding, and moving beyond entrenched 

behaviours required patience and extended periods of time.  

Allowing Time for Change  

The project at the primary school teachers needed time (e.g., one school year) to adopt a 

NP approach to PE. In the teacher focus groups reported in Chapter 6, one teacher stated 

how they thought they understood an NP approach to PE, but then at the end of the year 

suddenly everything clicked together ‘like a jigsaw puzzle’. In this instance, it took over 

three 10-week school terms of working alongside me for the teacher to feel they had an 

understanding of an NP approach to PE that was sufficient for them to continue utilising 

this approach with their classes in my absence. The allowance of time facilitated teacher 

understanding.  

When adapting teaching approaches, it can take time for the teachers to realise 

the fruits of their labour. However, as discussed in Chapter 6, the witnessing of great 

change in the children likely increased the self-efficacy of the teacher. For example, one 
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teacher explained how adapting their approach to PE facilitated change for a child who 

had previously disengaged with PE. This child then explained to the whole class how 

they had been using movement skills learnt in their PE lessons in physical activities 

beyond the school setting. Increased teacher self-efficacy was important for teachers to 

continue to adopt NP approaches to PE with their classes long term.  

Summary of Principles 

This chapter outlined five principles identified through the PhD project as fundamental 

to sustainable improvement to PE. To help with understanding and contextualising these 

principles, the importance of each principle was discussed with specific regards to the 

success of the PhD project conducted at the primary school. It is my hope that the 

principles identified and discussed in this chapter can provide guidance for stakeholders 

(e.g., principals, teachers, boards of trustees) of other schools seeking to make 

sustainable improvements to their primary school PE practices.  

The Application of a Nonlinear Pedagogy Approach to Primary School 

Physical Education  

The goal of this section is to share the practical applications discovered as part of 

putting this thesis together. Specifically, this section presents real-life examples from 

the study primary school that cover: 1) planning, 2) adopting an NP approach to PE, and 

3) shared reflections (see Figure 9, below). Importantly, each example shared in this 

section was co-designed by the teachers in collaboration with the PhD student. As with 

the children’s sense of ownership, it is important to note that the teachers’ active 

involvement in the design of sessions likely supported their intrinsic motivation and 

supported them to make enduring change (Deci & Ryan, 2000). All names referred to in 

the text are pseudonyms.  
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Figure 10. A flow diagram of how the teachers planned, implemented, and reflected 

upon their PE practices.  

1. Planning

During a typical 10-week school term, three to four PE lessons were conducted 

per week. Each week, the first session took place as a whole year-2 group. using a 

‘station rotation’ format. During this lesson, several activities were set up for the 

children to move through in groups of approximately 20-30 children. Each station 

activity was planned for and run by one teacher. Additionally, one teacher ‘floated’ to 

support with managing the whole group. 

Figures 11, 12, and 13, below, are examples of the teachers’ shared planning 

documents showing teacher and student allocation, activity rotations for a whole-year-

group lesson, and movement activity design respectively. Notably, the plan was created 

by the teachers at the study school in 2019, then adapted in 2020 to familiarise the new 

teachers and their classes with the PE practices. The first column shows the different 
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movement shape topics taught throughout the term and the other columns show what 

the teachers were individually responsible for teaching each week.    

Figure 11: A living example of a shared teacher planning document from weeks 2-9 of a 

10-week school term.

Note. The names at the top of the sheet note the allocation of each teacher to a learning focus. The multi-

coloured groups are the groups of children allocated to each activity. The black block ‘lockdown’ 

demonstrates how this planning allowed for smooth adapting of schedules around Covid-19-related 

lockdowns. 
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Figure 12: A visual example of how the classes would sample a variety of movement 

activities by rotating through movement stations during a whole year group lesson. 

Figure 13: A screen capture of Google document filled with activities co-created by the 

teachers and children at the study school. 
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2. Adopting a Nonlinear Pedagogy Approach to PE  

In this section, the discussion considers the application of NP principles through 

the context of a real activity designed by the teachers at the study school.  

For this example, we will use the “shooting hoops” activity from the year-2 

teachers’ planning document (in Figure 12, above). Here is a list of possibilities of how 

the principles of NP can manifest themselves in primary school PE teaching practice:   

Constraints manipulation: Manipulate the task constraints through the use of 

various ball shapes, sizes, and weights. Changing the target and presence of other 

people (i.e., opponents, teammates). 

Task simplification: When manipulating constraints, consider a smaller ball that 

allows the children to move with the ball more easily. A larger target bucket may also 

facilitate a greater number of successful attempts of getting the ball into the bucket.  

Attentional focus: To create an external focus of attention for distance throwing 

skills, the bucket could be placed further away from the child. There is no specific 

prescription for movement as each child will search for how they may now move to 

solve the problem of throwing at a target further away.  

Representativeness: Running to the hoop could be replaced with moving like 

storybook characters. For example, the children may be tasked with moving like 

different animal characters from the children’s book Charlotte’s Web. With the aim to 

develop children’s abilities to move in different ways, with a ball, towards a target, may 

represent a game like basketball.    

Exploratory learning: The competitive element of ‘most balls in the bucket wins’ 

could be replaced with challenging the children to ‘shoot’ different types of equipment 

each turn. This could facilitate the children exploring new movements, leading them to 

more functional solutions.  
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3. Shared Reflections  

Throughout the year, teachers would share their activity planning and reflections 

through a shared Google document. This social accountability by doing the work as a 

team proved invaluable for the teachers’ consistency in planning and conducting PE 

throughout the year. A systematic review by Vangrieken et al. (2015) noted a myriad of 

benefits emerging from teacher collaborations, including an enhanced ability to deal 

with the complexity of teacher work, improved teacher morale, and collective teacher 

efficacy. The teachers’ documents also allowed the opportunity for teachers to share 

their reflections following implementing their activities with the children. These 

reflections were primarily useful in two ways: 1) to improve the activities for future 

whole class lessons, and 2) to support the teachers in best implementing the activities 

with their classes individually throughout the week. Then, throughout the year, the 

activities were iterated to better meet the needs of the children whilst working towards a 

purposeful PE outcome.  

Figure 14. Real examples of teacher reflections following teaching their respective 

movement activities.   
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Summary 

The intention of this section was to share practical applications of the research reported 

in this thesis through real-world examples from a primary school in Auckland, New 
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Zealand. The section outlined how practices of shared planning and reflections were 

employed, along with practical examples of adopting an NP approach to primary school 

PE. It is intended that the shared real-world practical examples can help support other 

people with making practical change to PE practices at their school.   
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Chapter 9: Conclusion  

Using a combination of quantitative and qualitative research methods in the research 

reported in this thesis revealed the complexities of change in a primary school setting. 

The findings show an NP approach to PE can support MSC development and satisfy the 

underlying psychological needs of children. Further, adult experiences pertaining to the 

adoption of an NP approach to PE highlight the importance of a curious leader and 

teachers with a commitment to development. A quantitative study described in Chapter 

5 report the positive impacts an NP approach in PE has on children’s MSCs compared 

with an LP approach. A qualitative study described in Chapter 6 utilised interviews and 

focus groups to generate a nuanced understanding of adults’ and children’s experiences 

when adopting an NP approach to PE. For example, a key finding in Chapter 5 was the 

continued improvement of children’s MSC seen 13 weeks after the cessation of the NP 

approach to PE interventions. The methods in the quantitative study facilitated 

speculation as to why this finding occurred. The study in Chapter 6 provided greater 

insight as the key themes identified from the children’s focus group (achievement, 

ownership, role of the teacher) closely align the motivational theory of SDT (Deci & 

Ryan, 2000) which has been previously associated with long-term learning behaviours. 

Thus, the combination of quantitative and qualitative research methods allowed for a 

deeper understanding of the impact of an NP approach to PE in a primary school 

setting.  

As previously discussed, in Chapter 5, there was no significant between 

difference in MSC between the NP and LP approach to PE groups at the nine-week 

post-study timepoint. However, at the 13-week retention-test timepoint, significant 

between-group differences in favour of an NP approach to PE were apparent. An 

ecological dynamics perspective provides a further reason as to why this result may 
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have occurred. Specifically, an individual–environment interaction is used explain how 

individuals coordinate goal-directed movement (Kugler et al., 1980). Thus, ecological 

dynamics theory is a useful lens through which the development of children’s MSC can 

be viewed. To develop MSC, an individual must better adapt their movement solutions 

to the problem presented by environment, requiring opportunities to adapt to the 

changeable circumstances of representative movement environments (Fajen et al., 

2009). For individuals to attune to affordances (opportunities for action) in the 

environment and better adapt their individual movement solutions, an extended period 

of time can be required (Araujo et al., 2014; Button et al., 2020). Thus, the findings 

reported in Chapter 5 may be a result of the time taken for children adopting the NP 

approach to adapt their improved MSC. However, this is speculation as the methods of 

Chapter 5 did not include measures of what the children did during the 13-week 

retention period. Therefore, future investigation is warranted to continue to explore and 

better understand the factors associated with long-term change in children’s MSC 

following an NP approach to PE.  

A focal point of this research was the practical impact on the study primary 

school. In Chapter 6, the principal shared a sensed need for change at school to better 

align PE practices with the school learning vision of supporting all children “to be the 

best they can be”. For change to PE practices to occur, it was essential a person in a 

leadership position (i.e., the principal) supported the myriad of changes that needed to 

be made. One key factor was supporting the teachers through the resistance to changing 

from their current teaching approaches to PE. In Chapter 6, teachers expressed how it 

took them extended periods of time to overcome the resistance to making change from 

their previous traditional practices of “teaching PE the way we were taught” to 

contemporary NP approaches where they sought to “empower children” in PE. As an 

example of the sustained practical impact of this PhD project, the teachers who 
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participated in the study reported in Chapter 6 are now role models and mentors for 

their teaching peers who are embarking on the process of adapting their teaching 

approaches to PE with their classes.   

To successfully support the practical applications of the findings of this 

research, it was essential teachers were actively involved in the development of the 

project. The active involvement was important for me as a pragmatic researcher, 

because the value in the research findings is found in the practical impact in real-world 

settings. Thus, in Chapter 6 it was crucial to capture the voice of the teachers. 

Additionally, the practical applications shared in Chapter 8 were taken from real-world 

examples created by teachers at the study school. For teachers in other settings, the 

value of my research may be derived from guiding PE lesson design, modifications, and 

communication within the lesson to support children’s long-term learning of movement 

skills. The hope is that by combining human movement science with the real-world 

pedagogical examples, the applications of this research will be more easily understood 

and useable for teachers in other schools.   

Limitations 

The findings presented in this thesis provide a strong contribution to the movement skill 

scientific literature. Nonetheless, human movement behaviours and actions are 

complex, making the identification of factors associated with the development of MSC 

challenging. Thus, in this research a notable finding was the continued development of 

children’s MSC 13 weeks after the intervention period; however, it was beyond the 

scope of this project to identify all factors contributing to the changes in MSC. For 

example, whilst the research findings suggest an NP approach significantly improved 

children’s MSCs when compared with an LP approach, it is unclear exactly what factors 

resulted in this change, specifically during the 13-week retention period. While findings 
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from the qualitative research study suggested intrinsic motivation was a likely factor 

contributing to sustained improvements to MSC, explicit measures of intrinsic 

motivation were beyond the scope of this research and thus are recommended for future 

studies.   

A strength of this study was the positioning of the entire research project in situ 

at a New Zealand primary school for an extended time period. In other words, working 

alongside the school leadership team, teachers, and children facilitated a deep 

understanding of school context and how the research could best support positive 

changes to the PE teaching practices of a primary school. However, researching in only 

a single school and for the duration of the study resulted in a limited subject sample 

size. Although the case study school facilitated a deep understanding of the research 

context, researching in less depth across multiple school settings with a larger subject 

sample size may have generated research findings more broadly applicable to other 

school settings. Specifically, a strength of this research was its development alongside 

the leadership team and teachers in a specific school setting. This positioning of the 

researcher in situ facilitated a meaningful impact on PE practices at the study school. 

However, it is possible that the problems faced and overcome in implementing an NP 

approach to PE successfully may not be broadly applicable to other school settings. For 

example, the principal and his leadership team had a vested interest in supporting 

change to PE practices at the school. Unfortunately, in some schools PE is not seen as a 

priority (Dwyer et al., 2003) and thus the multifaceted support and patience required to 

achieve the positive outcomes demonstrated in this thesis project may not occur in other 

schools where PE is not prioritised by school leadership teams and, consequently, 

teaching staff. Therefore, although valuable findings and insights are shared throughout 

this thesis, the findings of this project may not be applicable to other primary school 

settings.  
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Suggested Future Research Directions  

The findings of this thesis make a strong contribution to the MSC literature; 

nonetheless, considerable research is still required to advance the field. This thesis has 

reported that an NP approach was effective in improving children’s MSC, and an 

important next step for future research is to provide a greater understanding of the 

factors that support the sustainable development of children’s MSC, including 

sustainable change in teacher behavious. Directly, what were the key factors that 

supported children to continue to develop their MSCs 13 weeks after the cessation of 

the PE intervention? As MSCs have been closely linked with long-term physical 

activity participation (Logan et al., 2012; Morgan et al., 2013), a more comprehensive 

understanding of the key factors supporting MSC development during childhood could 

benefit lifelong health and wellbeing. This new knowledge could be used to 

purposefully design PE environments that support more children with sustained MSC 

development.  

Although the findings from this research, in addition to those published in the 

literature previously, suggest the intrinsic motivation of the learner plays a pivotal role 

in long-term learning outcomes, future research is warranted. Explicit measures of 

children’s intrinsic motivation throughout an NP approach to PE interventions would 

better guide teachers in designing learning settings that facilitate long-term MSC 

development. For future research, two key questions to investigate could be: 

1) What are the perceptual and motor mechanisms responsible for long-term

positive changes in children’s MSC following an NP approach to PE?

2) How are explicit measures of intrinsic motivation related to long-term change in

MSC following an NP approach to PE?

Another valuable direction for future research to undertake would be the

development of MSC assessments to better gauge the impact of NP approaches to PE. 
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Both quantitative and qualitative assessment methods should be further developed. 

Firstly, current quantitative assessment methods of children’s MSC are often limited 

from an ecological perspective as they are not representative of the play, sports, and 

physical activities children participate in (Cools et al., 2009). More recently, 

assessments have been designed to address this issue (Longmuir et al., 2017). Also, the 

MSC assessments used and reported in Chapter 5 were selected as they were more 

representative of real-world movement settings. Nonetheless, further investigation is 

required to assess children’s MSC in ways that align with an ecological perspective of 

movement skill, whilst being practical for teachers in school settings. With improved 

quantitative assessments of MSC, researchers and practitioners alike will be able to 

measure the impact of interventions with greater confidence.  

Additionally, there is a need to continue to utilise and develop qualitative 

methods to capture children’s voice. Formally, providing opportunities for children to 

actively participate in research involving them is important (Cremin et al., 2011). 

Although novel approaches to capturing children’s voice were adopted in this study, 

much work is required to better understand how to effectively capture children’s voice 

in MSC research. An important outcome would be in supporting more children to be 

able to share their experiences of PE to guide better teaching practices. Finally, a key 

aim of the principal at the school was the sustainable change of teacher behaviour. 

Reflections from the author relating to sustainable change in teaching approaches to PE 

were presented in Chapter 8. However, it was beyond the scope of this thesis to 

explicitly measure sustainable to teaching behaviour and would be a worthwhile 

investigation for future research. 
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Summary 

This thesis contributes new knowledge to the movement skill learning literature. Now, 

future research should continue to investigate NP approaches to primary school PE 

along with exploring the key factors that support sustained changes in children’s MSC. 

Further to the contribution to the scientific literature, this research has had a meaningful 

real-world effect on the study school. Importantly, the experiences of adults and 

children at the school were captured and revealed further insights into the impact of an 

NP approach to PE. Lastly, my insights as a researcher embedded into a primary school 

for four years along with the teachers’ practical applications were shared in the hope of 

supporting other schools and teachers seeking to improve the provision of PE for 

children. Nonetheless, whilst the findings reported in this thesis are an exciting insight 

into the possibilities for the future of primary school PE, it is important view the 

research in light of its limitations and the clear need for continued investigation.  

 



142 

References  
 
Abbott, A. D., & Abbott, D. (2004). Methods of Discovery: Heuristics for the Social 

Sciences. W.W. Norton & Company.  
 
Araujo, D., Diniz, A., Passos, P., & Davids, K. (2014). Decision Making in Social 

Neurobiological Systems Modeled as Transitions in Dynamic Pattern Formation. 
Adaptive Behavior, 22(1), 21-30.  

 
Araújo, D., Hristovski, R., Seifert, L., Carvalho, J., & Davids, K. (2017). Ecological 

cognition: expert decision-making behaviour in sport. International Review of 
Sport and Exercise Psychology, 1-25. 
https://doi.org/10.1080/1750984x.2017.1349826  

 
Atencio, M., Yi, C. J., Clara, T. W. K., & Miriam, L. C. Y. (2014). Using a complex and 

nonlinear pedagogical approach to design practical primary physical education 
lessons. European Physical Education Review, 20(2), 244-263. 
https://doi.org/10.1177/1356336x14524853  

 
Avigo, E. L., Stodden, D. F., Silva, A. R., Rodrigues, V. B., & Barela, J. A. (2019). Motor 

competence deficit in urban-area Brazilian children based on chronological age. 
Brazilian Journal of Motor Behavior, 13(2), 52-63. 
https://doi.org/10.20338/bjmb.v13i2.128  

 
Bandura, A. (1977). Self-efficacy: Toward a Unifying Theory of Behavioral Change. . 

Psychological Review, 84(2), 191-215.  
 
Bardid, F., Huyben, F., Lenoir, M., Seghers, J., De Martelaer, K., Goodway, J. D., & 

Deconinck, F. J. (2016, Jun). Assessing fundamental motor skills in Belgian 
children aged 3-8 years highlights differences to US reference sample. Acta 
Paediatr, 105(6), e281-290. https://doi.org/10.1111/apa.13380  

 
Barnett, L. M., Lai, S. K., Veldman, S. L. C., Hardy, L. L., Cliff, D. P., Morgan, P. J., Zask, 

A., Lubans, D. R., Shultz, S. P., Ridgers, N. D., Rush, E., Brown, H. L., & Okely, A. 
D. (2016, Nov). Correlates of Gross Motor Competence in Children and 
Adolescents: A Systematic Review and Meta-Analysis. Sports Med, 46(11), 
1663-1688. https://doi.org/10.1007/s40279-016-0495-z  

 
Barnett, L. M., Morgan, P., Van Beurden, E., Ball, K., & Lubans, D. (2011). A 

reversepathway? Actual and perceived skill proficiency and physical activity. 
Medicine and Science in Sports and Exercise, 43(5), 898-904.  

 
Baxter, P., & Jack, S. (2008). Qualitative Case Study Methodology: Study Design and 

Implementation for Novice Researchers. The Qualitative Report, 13, 544-559.  
 
Beni, S., Chróinín, D., & Fletcher, T. (2021). ‘It’s how PE should be!’: Classroom 

teachers’ experiences of implementing meaningful physical education. 
European Physical Education Review, 27(3), 666-683.  

https://doi.org/10.1080/1750984x.2017.1349826
https://doi.org/10.1177/1356336x14524853
https://doi.org/10.20338/bjmb.v13i2.128
https://doi.org/10.1111/apa.13380
https://doi.org/10.1007/s40279-016-0495-z


143 

 
Biddle, S. J., & Asare, M. (2011). Physical activity and mental health in children and 

adolescents: a review of reviews. Br J Sports Med, 45(11), 886-895. 
https://doi.org/10.1136/bjsports-2011-090185  

 
Bolger, L. A., Bolger, L. E., O'Neill, C., Coughlan, E., Lacey, S., O'Brien, W., & Burns, C. 

(2019, Mar). Fundamental Movement Skill Proficiency and Health Among a 
Cohort of Irish Primary School Children. Res Q Exerc Sport, 90(1), 24-35. 
https://doi.org/10.1080/02701367.2018.1563271  

 
Bonney, E., & Smits-Engelsman, B. (2019). Movement Skill Assessment in Children: 

Overview and Recommendations for Research and Practice. Current 
Developmental Disorders Reports, 6(2), 67-77. https://doi.org/10.1007/s40474-
019-00160-2  

 
Broderick, D., & Shiel, G. (2000). Diet and Activity Patterns of Children in Primary 

Schools in Ireland. Saint Patrick’s College.  
 
Broom, C. (2015). Empowering students: Pedagogy that benefits educators and 

learners. Citizenship, Social, and Economics Education 14(2), 79-86.  
 
Brunswik, E. (1956). Perception and the Representative Design of Psychological 

Experiments (2nd ed.). University of California Press.  
 
Bunker, D., & Thorpe, R. (1982). A model for the teaching of games in the secondary 

school. . Bulletin of Physical Education, 10, 9-16.  
 
Buszard, T., Reid, M., Masters, R., & Farrow, D. (2016, Jun). Scaling the Equipment and 

Play Area in Children's Sport to improve Motor Skill Acquisition: A Systematic 
Review. Sports Med, 46(6), 829-843. https://doi.org/10.1007/s40279-015-
0452-2  

 
Button, C., Seifert, L., Chow, J. Y., Araujo, D., & Davids, K. (2020). Dynamics of skill 

acquisition: An ecological dynamics approach (2nd ed.). Human Kinetics  
 
Cairney, J., Dudley, D., Kwan, M., Bulten, R., & Kriellaars, D. (2019). Physical Literacy, 

Physical Activity and Health: Toward an Evidence-Informed Conceptual Model. 
Sports Medicine, 49(3), 371-383.  

 
Cannon, J., Kay, D., Tarpenning, K., & Marino, F. (2007). Comparative effects of 

resistance training on peak isometric torque, muscle hypertrophy, voluntary 
activation and surface EMG between young and elderly women. . Clin Physiol 
Funct Imaging 27(2), 91-100. https://doi.org/doi:10.1111/j.1475-
097X.2007.00719.x  

 
Carolan, C. M., Forbat, L., & Smith, A. (2016, Apr). Developing the DESCARTE Model: 

The design of case study research in health care. Qualitative Health Research, 
26(5), 626-639.  

https://doi.org/10.1136/bjsports-2011-090185
https://doi.org/10.1080/02701367.2018.1563271
https://doi.org/10.1007/s40474-019-00160-2
https://doi.org/10.1007/s40474-019-00160-2
https://doi.org/10.1007/s40279-015-0452-2
https://doi.org/10.1007/s40279-015-0452-2
https://doi.org/doi:10.1111/j.1475-097X.2007.00719.x
https://doi.org/doi:10.1111/j.1475-097X.2007.00719.x


144 

Chilisa, B., & Kawulich, B. B. (2012). Selecting a research approach: Paradigm, 
methodology and methods. In C. Wagner, B. B. Kawulich, & M. Garner (Eds.), 
Doing social research: A global context (pp. 1-21 ). McGraw-Hill  

Chiodera, P., Volta, E., Gobbi, G., Milioli, M. A., Mirandola, P., Bonetti, A., Delsignore, 
R., Bernasconi, S., Anedda, A., & Vitale, M. (2008). Specifically designed physical 
exercise programs improve children's motor abilities. Scandinavian Journal of 
Medicine & Science In Sports, 18(2), 179-187. https://doi.org/10.1111/j.1600-
0838.2007.00682.x  

Chow, J., Davids, K., Button, C., & Renshaw, I. (2015). Nonlinear Pedagogy in Skill 
Acquisition: An Introduction (1 ed.). Routledge. 

Chow, J. Y. (2013). Nonlinear Learning Underpinning Pedagogy: Evidence, Challenges, 
and Implications. Quest, 65(4), 469-484. 
https://doi.org/10.1080/00336297.2013.807746 

Chow, J. Y., & Atencio, M. (2012). Complex and nonlinear pedagogy and the 
implications for physical education. Sport, Education and Society, 19(8), 1034-
1054. https://doi.org/10.1080/13573322.2012.728528  

Chow, J. Y., Davids, K., Button, C., Shuttleworth, R., Renshaw, I., & Araújo, D. (2016). 
The Role of Nonlinear Pedagogy in Physical Education. Review of Educational 
Research, 77(3), 251-278. https://doi.org/10.3102/003465430305615  

Chow, J. Y., Koh, M., Davids, K., Button, C., & Rein, R. (2014). Effects of different 
instructional constraints on task performance and emergence of coordination 
in children. Eur J Sport Sci, 14(3), 224-232. 
https://doi.org/10.1080/17461391.2013.780097  

Chróinín, D., Fletcher, T., Beni, S., Griffin, C., & Coulter, M. (2021). Children’s 
experiences of pedagogies that prioritise meaningfulness in primary physical 
education in Ireland. Education 3-13.  

Clark, J. E., & Metcalfe, J. S. (2002). The Mountain of Motor Development: A Metaphor 
Motor Development: Research and Review 2, 27. 

Cleland, F., & Gallahue, D. (1993). Young children’s divergent movement ability. 
Perceptual and Motor Skills, 77, 535-544. 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (Vol. 2 ). 
Lawrence Erlbaum Associates 

Cools, W., De Martelaer, K., Samaey, C., & Andries, C. (2009). Movement skill 
assessment of typically developing preschool children: A review of seven 
movement skill assessment tools. Journal of Sports Science and Medicine, 8(2), 
154-168

https://doi.org/10.1111/j.1600-0838.2007.00682.x
https://doi.org/10.1111/j.1600-0838.2007.00682.x
https://doi.org/10.1080/00336297.2013.807746
https://doi.org/10.1080/13573322.2012.728528
https://doi.org/10.3102/003465430305615
https://doi.org/10.1080/17461391.2013.780097


145 

 
Cremin, H., Mason, C., & Busher, H. (2011). Problematising pupil voice using visual 

methods: Findings from a study of engaged and disaffected pupils in an urban 
secondary school. British Educational Research Journal, 37(4), 585-603.  

 
Creswell, J. W. (2009). Mapping the field of mixed methods research [Editorial]. Journal 

of Mixed Methods Research, 3(2), 95-108.  
 
Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods 

approaches (4th ed.). Sage.  
 
Dallolio, L., Ceciliani, A., Sanna, T., Garulli, A., & Leoni, E. (2016). Proposal for an 

enhanced physical education program in the primary school: Evaluation of 
feasibility and effectiveness in improving physical skills and fitness. Journal of 
Physical Activity and Health, 13(10), 1025-1034. 
https://doi.org/10.1123/jpah.2015-0694  

 
Davids, K., Bennett, K. M., & Newell, K. M. (2006). Movement system variability Human 

Kinetics  
 
Davids, K., Chow, J. Y., & Shuttleworth, R. (2005). A Constraints-based Framework for 

Nonlinear Pedagogy in Physicai Education. Journal of Physical Education New 
Zealand 38, 17-29.  

 
Deci, E., & Ryan, R. (2000). The “What” and “Why” of Goal Pursuits: Human Needs and 

the Self-Determination of Behaviour. PSychological Inquiry, 11, 227-268.  
 
Delaney, B., Donnelly, P., & News, J. (2008). Improving Physical Literacy. Sport 

Northern Ireland.  
 
Denzin, N. K., & Lincoln, Y. S. (2017). Introduction: The discipline and practice of 

qualitative research. . In N. K. Denzin & Y. S. Lincoln (Eds.), The SAGE handbook 
of qualitative research. . Sage  

 
Dewey, D. (1929). Experience and Nature (2nd ed.). George Allen and Unwin Ltd.  
 
Dewey, J. (1906). The experimental theory of knowledge. Mind; A Quarterly Review of 

Psychology and Philosophy 15(59), 293-307.  
 
Dewey, J. (1922). Human nature and conduct: An introduction to social psychology. . 

Henry Holt and Company.  
 
DiStefano, L., Padua, D., Blackburn, J., Garrett, W., Guskiewicz, K., & Marshall, S. (2010, 

Feb). Integrated injury prevention program improves balance and vertical jump 
height in children. J Strength Cond Res, 24(2), 332-342. 
https://doi.org/10.1519/JSC.0b013e3181cc2225  

 

https://doi.org/10.1123/jpah.2015-0694
https://doi.org/10.1519/JSC.0b013e3181cc2225


146 

Doll, W. (2008). Complexity and the culture of curriculum. Educational Philosophy and 
Theory, 40(1), 190-212.  

 
Domville, M., Watson, P. M., Richardson, D., & Graves, L. E. F. (2019). Children’s 

perceptions of factors that influence PE enjoyment: A qualitative investigation. 
Physical Education & Sport Pedagogy, 24(3), 207-219.  

 
Dos Santos, F. G., Pacheco, M. M., Basso, L., & Tani, G. (2016). A comparative study of 

the mastery of fundamental movement skills between different cultures. 
Motricidade, 12(2). https://doi.org/10.6063/motricidade.8873  

 
Dotan, R., Mitchell, C., Cohen, R., Klentrou, P., Gabriel, D., & Falk, B. (2012). Child-adult 

differences in muscle activation–a review. Pediatr Exerc Sci, 24(1), 2-21. 
https://doi.org/doi:10.1123/ pes.24.1.2  

 
Drabik, J. (1996). Children and sports training. Stadion Publishing Company  
 
Dudley, D., Okely, A., Pearson, P., & Cotton, W. (2011). A systematic review of the 

effectiveness of physical education and school sport interventions targeting 
physical activity, movement skills and enjoyment of physical activity. European 
Physical Education Review, 17(3), 353-378.  

 
Dumith, S. C., Gigante, D. P., Domingues, M. R., & Kohl, H. W., 3rd. (2011, Jun). Physical 

activity change during adolescence: a systematic review and a pooled analysis. 
Int J Epidemiol, 40(3), 685-698. https://doi.org/10.1093/ije/dyq272  

 
Duncan, M. J., Roscoe, C. M. P., Noon, M., Clark, C. C. T., O’Brien, W., & Eyre, E. L. J. 

(2019). Run, jump, throw and catch: How proficient are children attending 
English schools at the fundamental motor skills identified as key within the 
school curriculum? European Physical Education Review, 26(4), 814-826.  

 
Dwyer, J. J. M., Hansen, B., Allison, K. R., Goldenberg, E., Barrera, M., Hansen, B., & 

Boutilier, M. A. (2003). Teachers’ perspective on barriers to implementing 
physical activity curriculum guidelines for school children in Toronto Canadian 
Journal of Public Health, 94(6), 448-452.  

 
Dyson, B., Cowan, J., Gordon, B., Powell, D., & Shulruf, B. (2017). Physical education in 

Aotearoa New Zealand primary schools. European Physical Education Review, 
24(4), 467-486. https://doi.org/10.1177/1356336x17698083  

 
Dyson, B., Gordon, B., Cowan, J., & Mckenzie, A. (2016). External providers and their 

impact on physical education in Aotearoa/New Zealand primary schools. Asia-
Pacific Journal of Health, Sport and Physical Education, 7(1), 3-19.  

 
Education Wales. (2008). Physical education in the national curriculum for Wales. 

https://hwb.gov.wales/curriculum-for-wales-2008/key-stages-2-to-4/physical-
education-in-the-national-curriculum-for-wales.  

 

https://doi.org/10.6063/motricidade.8873
https://doi.org/doi:10.1123/
https://doi.org/10.1093/ije/dyq272
https://doi.org/10.1177/1356336x17698083
https://hwb.gov.wales/curriculum-for-wales-2008/key-stages-2-to-4/physical-education-in-the-national-curriculum-for-wales
https://hwb.gov.wales/curriculum-for-wales-2008/key-stages-2-to-4/physical-education-in-the-national-curriculum-for-wales


147 

Edwards, L. C., Bryant, A. S., Keegan, R. J., Morgan, K., & Jones, A. M. (2017, Jan). 
Definitions, Foundations and Associations of Physical Literacy: A Systematic 
Review. Sports Med, 47(1), 113-126. https://doi.org/10.1007/s40279-016-
0560-7  

 
Engel, A. C., Broderick, C. R., van Doorn, N., Hardy, L. L., & Parmenter, B. J. (2018, Aug). 

Exploring the Relationship Between Fundamental Motor Skill Interventions and 
Physical Activity Levels in Children: A Systematic Review and Meta-analysis. 
Sports Med, 48(8), 1845-1857. https://doi.org/10.1007/s40279-018-0923-3  

 
Ennis, C. (1999). Creating a culturally relevant curriculum for disengaged girls. . Sport, 

Education, and Society, 4, 31-49.  
 
Ericsson, I. (2008). Motor skills, attention and academic achievements. An intervention 

study in school years 1–3. British Educational Research Journal, 34(3), 301-313. 
https://doi.org/10.1080/01411920701609299  

 
Everley, S., & Everley, K. (2018). Primary school children’s experiences of physical 

activity: the place of social and cultural capital in participation and implications 
for schools. Early Child Development and Care, 189(12), 2032-2042.  

 
Everley, S., & Macfadyen, T. (2017, 2017/03/04). ‘I like playing on my trampoline; it 

makes me feel alive.’ Valuing physical activity: perceptions and meanings for 
children and implications for primary schools. Education 3-13, 45(2), 151-175.  

 
Faigenbaum, A., Kraemer, W., Blimkie, C., Jeffreys, I., Micheli, L., Nitka, M., & Rowland, 

T. (2009). YOUTH RESISTANCE TRAINING: UPDATED POSITION STATEMENT 
PAPER FROM THE NATIONAL STRENGTH AND CONDITIONING ASSOCIATION. 
Journal of Strength and Conditioning Research, 23(5), 60-79.  

 
Faigenbaum, A. D., Farrell, A., Fabiano, M., Radler, T., Naclerio, F., Ratamess, N. A., 

Kang, J., & Myer, G. D. (2013). Effects of Detraining on Fitness Performance in 
7-Year-Old Children. Journal of Strength and Conditioning Research, 27(2), 323-
330.  

 
Faigenbaum, A. D., Westcott, W. L., Micheli, L. J., Outerbridge, A. R., Long, C. J., LaRosa-

Loud, R., & Zaichkowsky, L. D. (1996). The Effects of Strength Training and 
Detraining on Children Journal of Strength and Conditioning Research, 10(2), 
109-114.  

 
Fajen, B. R., Riley, M. A., & Turvey, M. T. (2009). Information, affordances, and the 

control of action in sport. International Journal of Sport Psychology, 40(1), 79-
107.  

 
Faude, O., Rossler, R., Petushek, E. J., Roth, R., Zahner, L., & Donath, L. (2017). 

Neuromuscular Adaptations to Multimodal Injury Prevention Programs in 
Youth Sports: A Systematic Review with Meta-Analysis of Randomized 

https://doi.org/10.1007/s40279-016-0560-7
https://doi.org/10.1007/s40279-016-0560-7
https://doi.org/10.1007/s40279-018-0923-3
https://doi.org/10.1080/01411920701609299


148 

Controlled Trials. Front Physiol, 8, 791. 
https://doi.org/10.3389/fphys.2017.00791  

 
Fitts, P. M., & Posner, M. I. (1967). Human Performance. Brooks/Cole.  
 
Fitzpatrick, A., Davids, K., & Stone, J. A. (2018, Apr). Effects of scaling task constraints 

on emergent behaviours in children's racquet sports performance. Hum Mov 
Sci, 58, 80-87. https://doi.org/10.1016/j.humov.2018.01.007  

 
Flintoff, A., & Scraton, S. (2006). Girls and physical education In D. Kirk, D. MacDonald, 

& M. O’Sullivan (Eds.), Handbook of physical education (pp. 767-783). Sage.  
 
Ford, K., Bray, L., Water, T., Dickinson, A., Arnott, J., & Carter, B. (2017). Auto-driven 

photo elicitation interviews in research with children: Ethical and practical 
considerations. Comprehensive Child and Adolescent Nursing 40(2), 111-125.  

 
Ford, P., De Ste Croix, M., Lloyd, R., Meyers, R., Moosavi, M., Oliver, J., Till, K., & 

Williams, C. (2011). The Long-Term Athlete Development model: Physiological 
evidence and application. Journal of Sports Sciences, 29(4), 389-402. 
https://doi.org/10.1080/02640414.2010.536849  

 
Fraser, B. J., Blizzard, L., Tomkinson, G. R., Lycett, K., Wake, M., Burgner, D., 

Ranganathan, S., Juonala, M., Dwyer, T., Venn, A. J., Olds, T., & Magnussen, C. 
G. (2019, Apr). The great leap backward: changes in the jumping performance 
of Australian children aged 11-12-years between 1985 and 2015. J Sports Sci, 
37(7), 748-754. https://doi.org/10.1080/02640414.2018.1523672  

 
Frey, B. (2018). The SAGE encyclopedia of educational research, measurement, and 

evaluation (Vol. 1-4). Sage.  
 
Gagen, L. M., & Getchell, N. (2006). Using ‘Constraints’ to Design Developmentally 

Appropriate Movement Activities for Early Childhood Education. Early 
Childhood Education Journal, 34(3), 227-232. https://doi.org/10.1007/s10643-
006-0135-6  

 
Gallahue, D. L., & Donnelly, F. C. (2003). Developmental physical education for all 

children (Illustrated ed., Vol. 1). Human Kinetics  
 
Gao, Z., & Wang, R. (2019). Children's motor skill competence, physical activity, fitness, 

and health promotion. Journal of Sport and Health Science, 8(2), 95-97. 
https://doi.org/10.1016/j.jshs.2018.12.002  

 
Giacobbi, P. R., Jr., , Poczwardowski, A., & Hager, P. (2005). A pragmatic research 

philosophy for sport and exercise psychology. The Sport Psychologist 19 (1 ), 
18-31  

 

https://doi.org/10.3389/fphys.2017.00791
https://doi.org/10.1016/j.humov.2018.01.007
https://doi.org/10.1080/02640414.2010.536849
https://doi.org/10.1080/02640414.2018.1523672
https://doi.org/10.1007/s10643-006-0135-6
https://doi.org/10.1007/s10643-006-0135-6
https://doi.org/10.1016/j.jshs.2018.12.002


149 

Giblin, S., Collins, D., & Button, C. (2014, Sep). Physical literacy: importance, 
assessment and future directions. Sports Med, 44(9), 1177-1184. 
https://doi.org/10.1007/s40279-014-0205-7  

 
Gibson, J. (1979). The ecological approach to visual perception. . Houghton Mifflin.  
 
Granacher, U., Muehlbauer, T., Maestrini, L., Zahner, L., & Gollhofer, A. (2011). Can 

balance training promote balance and strength in prepubertal children? . 
Journal of Strength and Conditioning Research, 25, 1759-1766.  

 
Greco, G. (2020). Effect of 8-week multilateral training on physical and technical 

performance 
in young karateka. European Journal of Physical Education and Sport Science 6(1), 115-

130. https://doi.org/10.5281/zenodo.3666797  
 
Greco, G., Cataldi, S., & Fischetti, F. (2019). Effectiveness of a Short After-School 

Intervention on Physical Fitness in School-Aged Children 
Extracurricular multilateral training improves physical fitness in children. Journal of 

Theories and Research in Education, 14(1), 143-164. 
https://doi.org/10.6092/issn.1970-2221/9217  

 
Grimmer, K. (2003). Injury in junior Australian Rules footballers. J Sci Med Sport, 6, 

328-338.  
 
Guba, E. G., & Lincoln, Y. S. (1982). Epistemological and methodological bases of 

naturalistic inquiry. Educational Communication and Technology Journal, 
30(47), 233-252.  

 
Guba, E. G., & Lincoln, Y. S. (1994). Competing paradigms in qualitative research. In N. 

K. Denzin & Y. S. Lincoln (Eds.), Handbook of qualitative research (pp. 105-117). 
Sage.  

 
Gunter, K. B., Almstedt, H. C., & Janz, K. F. (2012). Physical activity in childhood may be 

the key to optimizing lifespan skeletal health. Exercise Sport Science Review, 
40(1), 13-21. https://doi.org/10.1097/JES.0b013e318236e5ee  

 
Hackman, M., & Johnson, C. (2013). Leadership: A communication perspective (6th 

ed.). Waveland Press, Inc. .  
 
Hallal, P., Victora, C., Azevedo, M., & Wells, J. (2006). Adolescent Physical Activity and 

Health: A Systematic Review. Sports Med, 36(12), 1019-1030.  
 
Handford, C., Davids, K., Bennett, S., & Button, C. (1997). Skill acquisition in sport: 

Some applications of an evolving practice ecology. Journal of Sports Sciences, 
15(6), 621-640.  

 

https://doi.org/10.1007/s40279-014-0205-7
https://doi.org/10.5281/zenodo.3666797
https://doi.org/10.6092/issn.1970-2221/9217
https://doi.org/10.1097/JES.0b013e318236e5ee


150 

Hardy, L. L., Barnett, L., Espinel, P., & Okely, A. D. (2013, Oct). Thirteen-year trends in 
child and adolescent fundamental movement skills: 1997-2010. Med Sci Sports 
Exerc, 45(10), 1965-1970. https://doi.org/10.1249/MSS.0b013e318295a9fc  

Hardy, L. L., King, L., Farrell, L., Macniven, R., & Howlett, S. (2010, Sep). Fundamental 
movement skills among Australian preschool children. J Sci Med Sport, 13(5), 
503-508. https://doi.org/10.1016/j.jsams.2009.05.010

Harris, R. T., & Dudley, G. (2000). Neuromuscular anatomy and adaptations to 
conditioning. In T.R. Beachle, & R.W. Earle (Eds.), Essentials of strength training 
and conditioning, 2nd edition (pp. 15-24). Human Kinetics  

Harter, S. (1982). The Perceived Competence Scale for Children Child Development 
53(1), 87-97. 

Hawkins, R., & Fuller, C. (1999). A prospective epidemiological study of injuries in four 
English professional football clubs. Br J Sports Med, 33, 196-203. 

Hewett, T. E., Myer, G. D., Ford, K. R., Heidt, R. S., Jr., Colosimo, A. J., McLean, S. G., 
van den Bogert, A. J., Paterno, M. V., & Succop, P. (2005, Apr). Biomechanical 
measures of neuromuscular control and valgus loading of the knee predict 
anterior cruciate ligament injury risk in female athletes: a prospective study. 
Am J Sports Med, 33(4), 492-501. https://doi.org/10.1177/0363546504269591 

Holfelder, B., & Schott, N. (2014). Relationship of fundamental movement skills and 
physical activity in children and adolescents: A systematic review. Psychology of 
Sport and Exercise, 15(4), 382-391. 
https://doi.org/10.1016/j.psychsport.2014.03.005  

Hopper, T., Butler, J., & Storey, B. (2009). Hopper, T., Butler, J., Storey, B. (Eds.). (2009). 
TGfU…simply good pedagogy: Understanding a complex challenge. PHE-
Canada.  

Horak, F. (2006). Postural orientation and equilibrium: what do we need to know 
about neural control of bal- ance to prevent falls? Age Ageing, 35(2), 7-11. 

Ibikunle, P. O., Ani, U. K., Useh, U., & Akosile, C. O. (2014). Mechanisms of Sports 
Injuries Among Professional Footballers: A Review. . African Journal for 
Physical, Health Education, Recreation & Dance, 20(2.1), 453-479.  

Jaakkola, T., Yli-Piipari, S., Huotari, P., Watt, A., & Liukkonen, J. (2016, Jan). 
Fundamental movement skills and physical fitness as predictors of physical 
activity: A 6-year follow-up study. Scand J Med Sci Sports, 26(1), 74-81. 
https://doi.org/10.1111/sms.12407  

Janssen, I., & LeBlanc, A. G. (2010). Systematic review of the health benefits of physical 
activity and fitness in school-aged children and youth. International Journal of 
Behavioral Nutrition and Physical Activity, 7(40), 16.  

https://doi.org/10.1249/MSS.0b013e318295a9fc
https://doi.org/10.1016/j.jsams.2009.05.010
https://doi.org/10.1177/0363546504269591
https://doi.org/10.1016/j.psychsport.2014.03.005
https://doi.org/10.1111/sms.12407


151 

 
Jeronimo, L., & Pelot, T. (2016). Rate of Force Acceptance as an Injury Prevention 

Strategy in Athletic Populations. Olympic Coach, 27(1), 7.  
 
Jess, M., Atencio, M., & Thorburn, M. (2011). Complexity theory: Supporting 

curriculum and pedagogy developments in Scottish physical education. Sport, 
Education and Society, 16, 179-199.  

 
Jones, D., Innerd, A., Giles, E. L., & Azevedo, L. B. (2020). Association between 

fundamental motor skills and physical activity in the early years: A systematic 
review and meta-analysis. Journal of Sport Health Science, 9(6), 542-552.  

 
Jones, D., Louw, Q., & Grimmer, K. (2000). Recreational and sporting injury to the 

adolescent knee and ankle: prevalence and causes. Aus J of Physiother, 46, 179-
188.  

 
Kadji-Beltran, C., Zachariou, A., & Stevenson, R. B. (2013). Leading sustainable schools: 

Exploring the role of primary school principals. Environmental Education 
Research, 19(3), 303-323.  

 
Keegan, R., Keegan, S., Daley, S., Ordway, C., & Edwards, A. (2013). Getting Australia 

Moving: Establishing A Physically Literate Active Nation (Game Plan).  
 
Kelso, J. A. S. (1995). Dynamic patterns: The self-organization of brain and behavior. 

The MIT Press  
 
Kelso, J. A. S., & Schöner, G. (1988). Self-organization of coordinative movement 

patterns. Human Movement Science, 7(1), 27-46. 
https://doi.org/10.1016/0167-9457(88)90003-6  

 
Khan, N. A., & Hillman, C. H. (2014). The relation of childhood physical activity and 

aerobic fitness to brain function and cognition: A review. Pediatric Exercise 
Science, 26(2), 138-146. https://doi.org/10.1123/pes.2013-0125  

 
Kirk, D. (2003). Student learning in physical education (Vol. 2). Human Kinetics  
 
Kirk, D. (2005). Physical education, youth sport and lifelong participation: The 

importance of early learning experiences. European Physical Education Review, 
11, 239-255.  

 
Kodayu, Z., Yasushi, K., Amane, Z., Takuya, Y., Kazutaka, T., Kiyonobu, K., & Mitsugi, O. 

(2018). CHARACTERISTICS OF STRENGTH AND POWER FOR THE RATE OF FORCE 
DEVELOPMENT DURING LEG EXTENSION 36th Conference of International Society of 

Biomechanics in Sports Auckland, New Zealand  
 
Komar, J., Chow, J. Y., Kawabata, M., & Choo, C. Z. Y. (2022). Information and 

Communication Technology as an enabler for implementing Nonlinear 
Pedagogy in Physical Education: Effects on students’ exploration and 

https://doi.org/10.1016/0167-9457(88)90003-6
https://doi.org/10.1123/pes.2013-0125


152 

motivation. Asian Journal of Sport and Exercise Psychology, 2(1), 44-49. 
https://doi.org/10.1016/j.ajsep.2022.02.001  

 
Komar, J., Potdevin, F., Chollet, D., & Seifert, L. (2018). Between exploitation and 

exploration of motor behaviours: unpacking the constraints-led approach to 
foster nonlinear learning in physical education. Physical Education and Sport 
Pedagogy, 24(2), 133-145. https://doi.org/10.1080/17408989.2018.1557133  

 
Kretchmar, R. (2006). Ten more reasons for quality physical education. Journal of 

physical education, recreation & dance, 77(9), 6-9.  
 
Kroll, T., & Neri, M. (2009). Designs for mixed methods research In S. Andrew & E. J. 

Halcomb (Eds.), Mixed methods research for nursing and the health sciences. 
Blackwell Publishing  

 
Krueger, R., & Casey, M. (2000). Focus groups: A practical guide for applied research. 

Sage  
 
Kugler, P., Kelso, J., & Turvey, M. (1980). 1 On the Concept of Coordinative Structures 

as Dissipative Structures: I. Theoretical Lines of Convergence. Advances in 
Psychology, 1, 3-47.  

 
Laskowski, E. R., Newcomer-Aney, K., & Smith, J. (1997). Refining rehabilitation with 

proprioception training: expediting return to play. . Physician & Sports 
Medicine, 25(10), 89-102.  

 
Lauersen, J. B., Bertelsen, D. M., & Andersen, L. B. (2014, Jun). The effectiveness of 

exercise interventions to prevent sports injuries: a systematic review and meta-
analysis of randomised controlled trials. Br J Sports Med, 48(11), 871-877. 
https://doi.org/10.1136/bjsports-2013-092538  

 
Lee, A. M., & Solomon, M. A. (1992). Cognitive conceptions of teaching and learning 

motor skills. Quest, 44(1), 57-71.  
 
Lee, M. C., Chow, J. Y., Komar, J., Tan, C. W., & Button, C. (2014). Nonlinear pedagogy: 

an effective approach to cater for individual differences in learning a sports 
skill. PLoS One, 9(8), e104744. https://doi.org/10.1371/journal.pone.0104744  

 
Lee, M. C. Y., Chow, J. Y., Button, C., & Tan, C. W. K. (2017). Nonlinear Pedagogy and its 

role in encouraging twenty-first century competencies through physical 
education: a Singapore experience. Asia Pacific Journal of Education, 37(4), 
483-499. https://doi.org/10.1080/02188791.2017.1386089  

 
Legault, L. (2017). Self-Determination Theory In V. Zeigler-Hill & T. Shackleford (Eds.), 

Encyclopedia of Personality and Individual Differences. Springer International. 
https://doi.org/10.1007/978-3-319-28099-8_1162-1  

 

https://doi.org/10.1016/j.ajsep.2022.02.001
https://doi.org/10.1080/17408989.2018.1557133
https://doi.org/10.1136/bjsports-2013-092538
https://doi.org/10.1371/journal.pone.0104744
https://doi.org/10.1080/02188791.2017.1386089
https://doi.org/10.1007/978-3-319-28099-8_1162-1


153 

Legerlotz, K., Marzilger, R., Bohm, S., & Arampatzis, A. (2016, Nov). Physiological 
Adaptations following Resistance Training in Youth Athletes-A Narrative 
Review. Pediatr Exerc Sci, 28(4), 501-520. https://doi.org/10.1123/pes.2016-
0023  

 
Liamputtong, P., & Ezzy, D. (2005). Qualitative research methods (2nd ed.). Oxford 

University Press  
 
Light, R. (2008). Complex learning theory - Its epistemology and its assumptions about 

learning: Implications for physical education. Journal of Teaching in Physical 
Education, 27, 21-37.  

 
Lloyd, D. (2001). Rationale for training programs to reduce anterior cruciate ligament 

injuries in Australian football. J Orthop Sports Phys Ther, 31, 645-654.  
 
Logan, S. W., Robinson, L. E., Wilson, A. E., & Lucas, W. A. (2012, May). Getting the 

fundamentals of movement: a meta-analysis of the effectiveness of motor skill 
interventions in children. Child Care Health Dev, 38(3), 305-315. 
https://doi.org/10.1111/j.1365-2214.2011.01307.x  

 
Logan, S. W., Ross, S. M., Chee, K., Stodden, D. F., & Robinson, L. E. (2018, Apr). 

Fundamental motor skills: A systematic review of terminology. J Sports Sci, 
36(7), 781-796. https://doi.org/10.1080/02640414.2017.1340660  

 
Longmuir, P. E., Boyer, C., Lloyd, M., Borghese, M. M., Knight, E., Saunders, T. J., 

Boiarskaia, E., Zhu, W., & Tremblay, M. S. (2017, Jun). Canadian Agility and 
Movement Skill Assessment (CAMSA): Validity, objectivity, and reliability 
evidence for children 8-12 years of age. J Sport Health Sci, 6(2), 231-240. 
https://doi.org/10.1016/j.jshs.2015.11.004  

 
Lopes, L., Santos, R., Coelho, E. S. M., Draper, C., Mota, J., Jidovtseff, B., Clark, C., 

Schmidt, M., Morgan, P., Duncan, M., O'Brien, W., Bentsen, P., D'Hondt, E., 
Houwen, S., Stratton, G., Martelaer, K., Scheuer, C., Herrmann, C., Garcia-
Hermoso, A., Ramirez-Velez, R., Palmeira, A., Gerlach, E., Rosario, R., Issartel, J., 
Esteban-Cornejo, I., Ruiz, J., Veldman, S., Zhang, Z., Colella, D., Povoas, S., 
Haibach-Beach, P., Pereira, J., McGrane, B., Saraiva, J., Temple, V., Silva, P., 
Sigmund, E., Sousa-Sa, E., Adamakis, M., Moreira, C., Utesch, T., True, L., 
Cheung, P., Carcamo-Oyarzun, J., Charitou, S., Chillon, P., Robazza, C., Silva, A., 
Silva, D., Lima, R., Mourao-Carvalhal, I., Khodaverdi, Z., Zequinao, M., Pereira, 
B., Prista, A., & Agostinis-Sobrinho, C. (2020, Dec 22). A Narrative Review of 
Motor Competence in Children and Adolescents: What We Know and What We 
Need to Find Out. Int J Environ Res Public Health, 18(1). 
https://doi.org/10.3390/ijerph18010018  

 
Lopes, T. J. A., Simic, M., Myer, G. D., Ford, K. R., Hewett, T. E., & Pappas, E. (2018, 

May). The Effects of Injury Prevention Programs on the Biomechanics of 
Landing Tasks: A Systematic Review With Meta-analysis. Am J Sports Med, 
46(6), 1492-1499. https://doi.org/10.1177/0363546517716930  

https://doi.org/10.1123/pes.2016-0023
https://doi.org/10.1123/pes.2016-0023
https://doi.org/10.1111/j.1365-2214.2011.01307.x
https://doi.org/10.1080/02640414.2017.1340660
https://doi.org/10.1016/j.jshs.2015.11.004
https://doi.org/10.3390/ijerph18010018
https://doi.org/10.1177/0363546517716930


154 

Lorson, K., & Goodway, J. (2007). INFLUENCE OF CRITICAL CUES AND TASK 
CONSTRAINTS O N OVERARM THROWING PERFORMANCE IN ELEMENTARY AGE 
CHILDREN  

. Perceptual and Motor Skills, 105, 753-767. 

Losioki, B. (2020 ). Professional development and empowerment among secondary 
school teachers in Mkuranga district, Tanzania Journal of Education and 
Practice 11(24), 92-98.  

Lubans, D. R., Morgan, P. J., Weaver, K., Callister, R., Dewar, D. L., Costigan, S. A., Finn, 
T. L., Smith, J., Upton, L., & Plotnikoff, R. C. (2012). Rationale and study protocol
for the supporting children’s outcomes using rewards, exercise and skills
(SCORES) group randomized controlled trial: A physical activity and
fundamental movement skills intervention for primary schools in low- income
communities. BMC Public Health, 12(427), 11.

Lucertini, F., Spazzafumo, L., De Lillo, F., Centonze, D., Valentini, M., & Federici, A. 
(2013). Effectiveness of professionally-guided physical education on fitness 
outcomes of primary school children. Eur J Sport Sci, 13(5), 582-590. 
https://doi.org/10.1080/17461391.2012.746732  

Maffiuletti, N., Aagaard, P., Blazevich, A., Folland, J., Tillin, N., & J., D. (2016). Rate of 
force development: physiological and methodological considerations. Eur J Appl 
Physiol, 116(6), 1091-1116.  

Mandelbaum, B. R., Silvers, H. J., Watanabe, D. S., Knarr, J. F., Thomas, S. D., Griffin, L. 
Y., Kirkendall, D. T., & Garrett, W., Jr. (2005, Jul). Effectiveness of a 
neuromuscular and proprioceptive training program in preventing anterior 
cruciate ligament injuries in female athletes: 2-year follow-up. Am J Sports 
Med, 33(7), 1003-1010. https://doi.org/10.1177/0363546504272261  

Mandigo, J., Francis, N., Lodewyk, K., & Lopez, R. (2009). Physical Literacy for 
Educators. Physical and Health Education Journal, 75(3), 27-30. 

Martens, R. (2004). Succesful Coaching. (3rd ed.). Human Kinetics. 

Maxcy, C. (2003). Pragmatic threads in mixed methods research in social sciences In A. 
Tashakkori & C. Teddlie (Eds.), Handbook of mixed methods in social & 
behavioral research. Sage  

McGuine, T., & Keene, J. (2006). The effect of a balance training program on the risk of 
ankle sprains in high school athletes. Am J Sports Med, 34, 1103-1111. 

Michal, E., Tal, J., & Orit, B. (2008). Effect of Focus of Attention and Age on Motor 
Acquisition, Retention, and Transfer: A Randomized Trial. Physical Therapy, 
88(2), 251-260.  

https://doi.org/10.1080/17461391.2012.746732
https://doi.org/10.1177/0363546504272261


155 

Mitchell, S., Oslin, J., & Griffin, L. (2006). Teaching sport concepts and skills: A tactical 
games approach (2nd ed.). Human Kinetics.  

 
Morgan, P. J., Barnett, L. M., Cliff, D. P., Okely, A. D., Scott, H. A., Cohen, K. E., & 

Lubans, D. R. (2013). Fundamental Movement Skill Interventions in Youth: A 
Systematic Review and Meta-analysis. Pediatrics, 132(5), 23.  

 
Moy, B., Renshaw, I., & Davids, K. (2013). Variations in acculturation and Australian 

physical education teacher education students' receptiveness to an alternative 
pedagogical approach to games teaching. Physical Education and Sport 
Pedagogy, 19(4), 349-369. https://doi.org/10.1080/17408989.2013.780591  

 
Moy, B., Renshaw, I., & Davids, K. (2015). The impact of nonlinear pedagogy on 

physical education teacher education students’ intrinsic motivation. Physical 
Education and Sport Pedagogy, 21(5), 517-538. 
https://doi.org/10.1080/17408989.2015.1072506  

 
Mukherjee, S., Ting Jamie, L. C., & Fong, L. H. (2017). Fundamental Motor Skill 

Proficiency of 6- to 9-Year-Old Singaporean Children. Perceptual and Motor 
Skills, 124(3), 584-600.  

 
Mundkur, N. (2005). Neuroplasticity in Children Indian J Pediatr, 72(10), 855-857.  
 
Myer, G. D., Faigenbaum, A. D., Ford, K. R., Best, T. M., Bergeron, M. F., & Hewett, T. E. 

(2011, May-Jun). When to initiate integrative neuromuscular training to reduce 
sports-related injuries and enhance health in youth? Curr Sports Med Rep, 
10(3), 155-166. https://doi.org/10.1249/JSR.0b013e31821b1442  

 
New Zealand Ministry of Education. (2015). The New Zealand Curriculum. Learning 

Media Ltd.  
 
Newell, A., & Rosenbloom, P. (1981). Mechanisms of Skill Acquisition and The Law of 

Practice. In Cognitive Skills and Their Acquisition (pp. 1-55). Hillsdale.  
 
Newell, K. (1986). Constraints on the Development of Coordination. In W. MG (Ed.), 

Motor development in children: aspects of coordination and control (pp. 341-
360). Martinus Nijhoff.  

 
Ng, J., L.,, & Button, C. (2018). Reconsidering the fundamental movement skills 

construct: Implications for assessment. Movement Sport Sciences, 4, 19-29.  
 
Norman, R., & Komi, P. (1979). Electromechanical delay in skeletal muscle under 

normal movement conditions. Acta Physiol Scand., 106(3), 241-248.  
 
NSW. (2000). Get Skilled: Get Active Edu Sales.  
 

https://doi.org/10.1080/17408989.2013.780591
https://doi.org/10.1080/17408989.2015.1072506
https://doi.org/10.1249/JSR.0b013e31821b1442


156 

Ntoumanis, N. (2001). A self-determination approach to the understanding of 
motivation in physical education. British Journal of Educational Psychology, 71, 
225-242.  

 
Ntoumanis, N., Pensgaard, A., Martin, C., & Pipe, K. (2004). An idiographic analysis of 

amotivation in compulsory school physical education. . Journal of Sport and 
Exercise Psychology, 26, 197-214.  

 
Olsen, O., Myklebust, G., Engebretsen, L., Holme, I., & Bahr, R. (2005). Exercises to 

prevent lower limb injuries in youth sports: cluster randomised controlled trial. 
BMJ, 330, 449.  

 
Padulo, J., Laffaye, G., Chamari, K., & Concu, A. (2013). Concentric and Eccentric: 

Muscle Contraction or Exercise? Sports Health, 5(4), 306.  
 
Patton, M. (2002). Qualitative research & evaluation methods (3rd ed.). Sage 

Publications, Inc.  
 
Peh, S., Chow, J. Y., & Davids, K. (2011). Focus of attention and its impact on 

movement behavior. Journal of Science and Medicine in Sport, 14(1), 70-78.  
 
Pinder, R. A., Davids, K., Renshaw, I., & D., A. (2011). Representative Learning Design 

and Functionality of Research and Practice in Sport. Journal of Sport and 
Exercise Psychology, 33(1), 146-155.  

 
Plano-Clark, V. L., & Creswell, J. W. (2008). The mixed methods reader Sage  
 
Proudfoot, N. A., King-Dowling, S., Cairney, J., Bray, S. R., MacDonald, M. J., & 

Timmons, B. W. (2019). Physical activity and trajectories of cardiovascular 
health indicators during early childhood. Pediatrics, 144(1). 
https://doi.org/10.1542/peds.2018-2242  

 
Queirós, A., Faria, D., & Almeida, F. (2017). Strengths and limitations of qualitative and 

quantiative research methods. European Journal of Education Studies 3(9), 369-
387.  

 
Raby, R., Lehmann, W., Helleiner, J., & Easterbrook, R. (2018). Reflections on using 

participant-generated, digital photo-elicitation in research with young 
Canadians about their first part-time jobs. International Journal of Qualitative 
Methods 17(1).  

 
Ranganathan, R., & Newell, K. M. (2013). Changing up the routine intervention-induced 

variability in motor learning. Exercise and Sport Sciences Reviews 41(1), 64-70.  
 
Renshaw, I., & Chow, J. Y. (2018). A constraint-led approach to sport and physical 

education pedagogy. Physical Education and Sport Pedagogy, 24(2), 103-116. 
https://doi.org/10.1080/17408989.2018.1552676  

 

https://doi.org/10.1542/peds.2018-2242
https://doi.org/10.1080/17408989.2018.1552676


157 

Renshaw, I., Chow, J. Y., Davids, K. W., & Hammond, J. (2010). A constraints-led 
perspective to understanding skill acquisition and game play: a basis for 
integration of motor learning theory and physical education praxis? Physical 
Education & Sport Pedagogy.  

 
Roberts, W. M., Newcombe, D. J., & Davids, K. (2018). Application of a constraints-led 

approach to pedagogy in schools: embarking on a journey to nurture physical 
literacy in primary physical education. Physical Education and Sport Pedagogy, 
24(2), 162-175. https://doi.org/10.1080/17408989.2018.1552675  

 
Robinson, L. E., Stodden, D. F., Barnett, L. M., Lopes, V. P., Logan, S. W., Rodrigues, L. 

P., & D'Hondt, E. (2015, Sep). Motor Competence and its Effect on Positive 
Developmental Trajectories of Health. Sports Med, 45(9), 1273-1284. 
https://doi.org/10.1007/s40279-015-0351-6  

 
Robinson, L. E., Veldman, S. L. C., Palmer, K. K., & Okely, A. D. (2017, Nov). A Ball Skills 

Intervention in Preschoolers: The CHAMP Randomized Controlled Trial. Med Sci 
Sports Exerc, 49(11), 2234-2239. 
https://doi.org/10.1249/MSS.0000000000001339  

 
Rudd, J. (2021). Understanding the Ecological Roots of Physical Literacy and How we 

can Build on this to Move Forward. In Nonlinear Pedagogy and The Athletic 
Skills Model (pp. 20-38). Routledge.  

 
Rudd, J. R., Barnett, L. M., Butson, M. L., Farrow, D., Berry, J., & Polman, R. C. J. (2015). 

Fundamental Movement Skills Are More than Run, Throw and Catch: The Role 
of Stability Skills. PLoS One, 10(10). 
https://doi.org/10.1371/journal.pone.0140224  

 
Rudd, J. R., Crotti, M., Fitton-Davies, K., O'Callaghan, L., Bardid, F., Utesch, T., Roberts, 

S., Boddy, L. M., Cronin, C. J., Knowles, Z., Foulkes, J., Watson, P. M., Pesce, C., 
Button, C., Lubans, D. R., Buszard, T., Walsh, B., & Foweather, L. (2020). Skill 
Acquisition Methods Fostering Physical Literacy in Early-Physical Education 
(SAMPLE-PE): Rationale and Study Protocol for a Cluster Randomized 
Controlled Trial in 5-6-Year-Old Children From Deprived Areas of North West 
England. Front Psychol, 11, 1228. https://doi.org/10.3389/fpsyg.2020.01228  

 
Scheuer, C., Herrmann, C., & Bund, A. (2019, May). Motor tests for primary school 

aged children: A systematic review. Journal of Sports Sciences, 37(10), 1097-
1112. https://doi.org/10.1080/02640414.2018.1544535  

 
Schmidt, R., Lee, T., Winstein, C., Wulf, G., & Zelaznik, H. (2018). Motor control and 

learning: A behavioral emphasis. Human Kinetics  
 
Schoner, G., & Kelso, J. (1988). Dynamic Patterns of Biological Coordination: 

Theoretical Strategy and New Results. World Scientific  
 

https://doi.org/10.1080/17408989.2018.1552675
https://doi.org/10.1007/s40279-015-0351-6
https://doi.org/10.1249/MSS.0000000000001339
https://doi.org/10.1371/journal.pone.0140224
https://doi.org/10.3389/fpsyg.2020.01228
https://doi.org/10.1080/02640414.2018.1544535


158 

Seifert, L., Araujo, D., Komar, J., & Davids, K. (2017, Dec). Understanding constraints on 
sport performance from the complexity sciences paradigm: An ecological 
dynamics framework. Hum Mov Sci, 56(Pt A), 178-180. 
https://doi.org/10.1016/j.humov.2017.05.001  

Serpell, B. G., Scarvell, J. M., Ball, N. B., & Smith, P. N. (2012). Mechanisms and risk 
factors for noncontact ACL injury in age mature athletes who engage in field or 
court sports: A summary of literature since 1980. Journal of Strength and 
Conditioning Research, 26, 3160-3176.  

Shalin, D. N. (1986). Pragmatism and social interactionism American Sociological 
Review 51 (1), 9-29. 

SHAPE America. (2015). The essential components of physical education 
https://www.shapeamerica.org/upload/TheEssentialComponentsOfPhysicalEd
ucation.pdf  

Smith, A., & Parr, M. (2006). Young people's views on the nature and purposes of 
physical education: a sociological analysis. Sport, Education and Society, 12(1), 
37-58.

Stake, R. E. (1995). The art of case study research. Sage. 

Stake, R. E. (2005). Qualitative case studies. In N. K. D. Y. S. L. (Eds.) (Ed.), The SAGE 
handbook of qualitative research (Vol. 3, pp. 443–466). Sage 

Standage, M., Duda, J., & Ntoumanis, N. (2003). A model of contextual motivation in 
physical education: Using constructs from self-determination and achievement 
goal theories to predict physical activity intentions. Journal of Educational 
Psychology, 95(1), 97-110.  

<Stodden et al. 2008 - A Developmental Perspective on the Role of Motor Skill 
Competence in Physical Activity- An Emergent Relationship.pdf>. 

Stoffregen, T., Smart, L., Bardy, B., & Pagulayan, R. (1999). Postural stabilization of 
looking. . Journal of Experimental Psychology: Human Perception and 
Performance, 25(6), 1641-1658. 
https://doi.org/http://dx.doi.org/10.1037/0096-1523.25.6.1641  

Stracciolini, A., Sugimoto, D., & Howell, D. R. (2017, Mar 1). Injury Prevention in Youth 
Sports. Pediatr Ann, 46(3), e99-e105. https://doi.org/10.3928/19382359-
20170223-01  

Strauss, R. S., Rodzilsky, D., Burack, G., & Colin, M. (2001). Psychosocial correlates of 
physical activity in health children. Archives Pediatric and Adolescent Medicine, 
155(8), 897-902.  

https://doi.org/10.1016/j.humov.2017.05.001
https://www.shapeamerica.org/upload/TheEssentialComponentsOfPhysicalEducation.pdf
https://www.shapeamerica.org/upload/TheEssentialComponentsOfPhysicalEducation.pdf
https://doi.org/http:/dx.doi.org/10.1037/0096-1523.25.6.1641
https://doi.org/10.3928/19382359-20170223-01
https://doi.org/10.3928/19382359-20170223-01


159 

Tan, C. W. K., Chow, J. Y., & Davids, K. (2012). ‘How does TGfU work?’: examining the 
relationship between learning design in TGfU and a nonlinear pedagogy. 
Physical Education & Sport Pedagogy, 17(4), 331-348. 
https://doi.org/10.1080/17408989.2011.582486  

 
Tashakkori, A., & Teddlie, C. (2003). Handbook on mixed methods in the social and 

behavioral sciences. Sage  
 
Telama, R., Yang, X., Leskinen, E., Kankaanpaa, A., Hirvensalo, M., Tammelin, T., Viikari, 

J. S., & Raitakari, O. T. (2014). Tracking of physical activity from early childhood 
through youth into adulthood. Medicine & Science in Sports & Exercise, 46(5), 
955-962.  

 
Thomas, D. R. (2006). A general inductive approach for analyzing qualitative evaluation 

data. American Journal of Evaluation, 27(2), 237-246.  
 
Thorburn, M., Jess, M., & Atencio, M. (2011). Thinking differently about curriculum: 

analysing the potential contribution of physical education as part of ‘health and 
wellbeing’ during a time of revised curriculum ambitions in Scotland. Physical 
Education & Sport Pedagogy, 16(4), 383-398.  

 
Tindowen, D. (2019). Influence of empowerment on teachers’ organisational 

behaviour. European Journal of Educational Research 8(2), 617-631.  
 
Tjeerdsma-Blankenship, B. (2008). The  Psychology  of  Teaching  Physical  Education:  

From  Theory  to Practice. Scottsdale. Holcomb Hathaway Publishers.  
 
Tomkinson, G., Carver, K. D., Atkinson, F., Daniell, N. D., Lewis, L. K., Fitzgerald, J. S., 

Lang, J. J., & Ortega, F. B. (2017). European normative values for physical fitness 
in children and adolescents aged 9–17 years: Results From 2 779 165 Eurofit 
performances representing 30 countries. British Journal of Sports Medicine, 
52(22).  

 
Tompsett, C., Sanders, R., Taylor, C., & Cobley, S. (2017, Sep). Pedagogical approaches 

to and effects of fundamental movement skill interventions on health 
outcomes: A systematic review. Sports medicine, 47(9), 1795-1819. 
https://doi.org/10.1007/s40279-017-0697-z  

 
Trecroci, A., Cavaggioni, L., Caccia, R., & Albert, G. (2015). Jump Rope Training: Balance 

and Motor Coordination in Preadolescent Soccer Players. J Sport Sci and Med, 
14, 792-798.  

 
Tsolakis, C. K., Vagenas, G. K., & Dessypris, A. G. (2004). Strength adaptations and 

hormonal responses to resistance training and detraining in preadolescent 
males. Journal of Strength and Conditioning Research, 18(3), 625-629.  

 
Ulrich, D. (2000). Test of Gross Motor Development (Second Edition ed.). Prod-Ed 

Publishers  

https://doi.org/10.1080/17408989.2011.582486
https://doi.org/10.1007/s40279-017-0697-z


160 

 
Vallerand, R. (2001). A hierarchical model of intrinsic and extrinsic motivation in sport 

and exercise. In G. C. Roberts (Ed.), Advances in motivation in sport and exercise 
(pp. 263-319). Human Kinetics.  

 
van Beurden, E., Barnett, L. M., Zask, A., Dietrich, U. C., Brooks, L. O., & Beard, J. 

(2003). Can we skill and activate children through primary school physical 
education lessons? “move it groove it”—a collaborative health promotion 
intervention. Preventive Medicine, 36(4), 493-501. 
https://doi.org/10.1016/s0091-7435(02)00044-0  

 
Vangrieken, K., Dochy, F., Raes, E., & Kyndt, E. (2015). Teacher collaboration: A 

systematic review Education Research Review 15, 17-40.  
 
Vinson, D., Brady, A., Moreland, B., & Judge, N. (2016). Exploring coach behaviours, 

session contexts and key stakeholder perceptions of non-linear coaching 
approaches in youth sport. International Journal of Sport Science & Coaching, 
11(1), 54-68.  

 
Walther, M., Berweck, S., Schessl, J., Linder-Lucht, M., Fietzek, U. M., Glocker, F. X., 

Heinen, F., & Mall, V. (2009, Aug). Maturation of inhibitory and excitatory 
motor cortex pathways in children. Brain Dev, 31(7), 562-567. 
https://doi.org/10.1016/j.braindev.2009.02.007  

 
Wann, J. P., Edgar, P., & Blair, D. (1993). Time-to-contact judgment in the locomotion 

of adults and preschool children. Journal of Experimental Psychology: Human 
Perception and Performance, 19(5), 1053-1065.  

 
Weaver, J. (2015). Motor Learning Unfolds over Different Timescales in Distinct Neural 

Systems. PLoS Biol, 13(12).  
 
Whitehead, M. (2010). Physical Literacy: Throughout The Lifecourse (1st ed.). 

Routledge.  
 
Wick, K., Leeger-Aschmann, C. S., Monn, N. D., Radtke, T., Ott, L. V., Rebholz, C. E., 

Cruz, S., Gerber, N., Schmutz, E. A., Puder, J. J., Munsch, S., Kakebeeke, T. H., 
Jenni, O. G., Granacher, U., & Kriemler, S. (2017, Oct). Interventions to Promote 
Fundamental Movement Skills in Childcare and Kindergarten: A Systematic 
Review and Meta-Analysis. Sports Med, 47(10), 2045-2068. 
https://doi.org/10.1007/s40279-017-0723-1  

 
Wickens, C. D. (1989). Attention and skilled performance. In D.H. Holding (Ed.). Human 

skills (pp. 71-106). John Wiley and Sons  
 
Wickens, C. D. (1997). Engineering psychology and human performance. Harper Collins.  
 
Williams, A., & Hodges, N. (2005). Practice, instruction and skill acquisition in soccer: 

Challenging tradition. Journal of Sports Sciences, 23, 637-650.  

https://doi.org/10.1016/s0091-7435(02)00044-0
https://doi.org/10.1016/j.braindev.2009.02.007
https://doi.org/10.1007/s40279-017-0723-1


161 

 
World Health Organization. (2020). WHO guidelines on physical activity and sedentary 

behaviour. https://www.who.int/publications/i/item/9789240015128  
 
Wulf, G. (2007). Attention and motor skill learning Human Kinetics  
 
Wulf, G. (2013). Attentional focus and motor learning: a review of 15 years. 

International Review of Sport and Exercise Psychology, 6(1), 77-104. 
https://doi.org/10.1080/1750984x.2012.723728  

 
Wulf, G., & Lewthwaite, R. (2016). Optimizing performance through intrinsic 

motivation and attention for learning: The OPTIMAL theory of motor learning. 
Psychonomic bulletin & review, 23(5), 1382-1414.  

 
Wulf, G., Shea, C., & Lewthwaite, R. (2010, Jan). Motor skill learning and performance: 

a review of influential factors. Med Educ, 44(1), 75-84. 
https://doi.org/10.1111/j.1365-2923.2009.03421.x  

 
Yli-Piipari, S., Leskinen, E., Jaakkola, T., & Liukkonen, J. (2012, Dec). Predictive role of 

physical education motivation: the developmental trajectories of physical 
activity during grades 7-9. Res Q Exerc Sport, 83(4), 560-569. 
https://doi.org/10.1080/02701367.2012.10599253  

 
 

 

  

https://www.who.int/publications/i/item/9789240015128
https://doi.org/10.1080/1750984x.2012.723728
https://doi.org/10.1111/j.1365-2923.2009.03421.x
https://doi.org/10.1080/02701367.2012.10599253


162 

Appendices 

Appendix A: Study One Parent Information Sheet [Alternate School] 

Parent/Guardian Information Sheet 

Date Information Sheet Produced: 

4th October 2019 

Project Title 

How does a child-centred pedagogical approach to physical education impact movement skill learning in 
children? 

My name is Daniel Cooke and I work at [Name Removed] as a coach of our movement skill programme 
and I am a PhD student conducting research at Auckland University of Technology. I would like to invite 
your child to participate in research I am conducting as part of my PhD studies. This sheet will provide 
information regarding this study. Your child’s participation is entirely voluntary, and they may withdraw 
from this study at any time without penalty. Participation is dependent upon both your child and their 
parent/guardian signing assent/consent forms. As all assessments and physical education programmes 
will take place during our scheduled physical education time, your regular classroom teacher will 
accompany your child at all times.  

What is the purpose of this research? 

The purpose of this research is to enhance the quality of physical education lessons that children 
experience in primary school settings. We are looking into how a child-environment centred approach 
to learning can impact a child’s movement skill development. With better knowledge of the impact of 
such an approach we may be able to better support a lifelong engagement in physically active lifestyle 
for all of our primary school children in the local community. This is very important as physical activity 
throughout life is associated with numerous long-term health benefits.  

As part of learning how we can better support children in the development of these movement skills we 
would like your permission to assess your child’s movement skill competencies. 

How was I identified and why am I being invited to participate in this research? 

As Stanmore Bay School is part of the local learning community and the Principal at Stanmore Bay 
Primary Schol expressed an interest in the school being involved in the research project. Further, your 
child’s classroom teacher has consented to take part in this research study.  

To support in the efficient running of the study other researchers from Auckland University of 
Technology will be present during the performance of the assessments.   

How do I agree to participate in this research? 

A consent form has been enclosed for you with this information sheet. An assent form has also been 
included for your child. A returned and signed parent consent form, and signed child assent form denote 
agreement to participate in this research. Please note that if you decide for your child to not take part in 
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this research study, all lessons will continue as per usual, however your child will not be included in the 
physical assessments components.  

Your child’s participation in this research is voluntary (it is their and your choice) and whether or not 
they choose to participate will neither advantage nor disadvantage your child. You are able to withdraw 
your child from the study at any time. If you choose for your child to withdraw from the study, then you 
will be offered the choice between having any data that is identifiable as belonging to your child 
removed or allowing it to continue to be used. However, once the findings have been produced, 
removal of data may not be possible.  

19 August 2019 page 1 of 4 This version was edited in April 2018  

What will happen in this research?  

This research will consist of movement assessments at three different time points (Week 1 of Term 4, 
Week 10 of Term 4, and at the beginning of Term 1 2020). All assessments will be conducted at 
Stanmore Bay Primary School during regular school hours.  

Specifically, this research will consist of five movement assessments that will provide information 
regarding different components of your child’s movement skill. The five assessments will involve:  

1. Two standing long jumps where children will stand behind a line and jump as far as they can 
where the distance will be recorded.  

2. An obstacle course style assessment that will involve going over and under three hurdles in 
various directions as fast as they can.  

3. A change of direction assessment where children will run as fast as they can over a distance of 
8.5m, touch a target, and run back to the beginning point as fast as they can.  

4. A simple strength test will be included where children pull an immovable bar as hard as they 
can upwards from a semi-squat position.  

5. A dot jump test. Children place a dot on the ground at the furthest distance they believe they 
can successfully jump to. They then perform a standing long jump as far as they can. The 
distance they place the marker at and the distance they successfully jump to will be recorded. 

Three of the assessments will involve video recording (Standing long jump, a change of direction 
assessment, and the obstacle course style assessment), this is solely to aid in the assessment of the 
child’s performance of the movement assessment and will only be seen by the lead researcher Daniel 
Cooke and his supervisor at AUT, Dr Craig Harrison.  

This study will measure the impact of a movement skill learning approach best suited to children. 
Accordingly, all assenting child participants in this study will:  

• have the opportunity to continue with their regular physical education lessons.  

• be assessed doing an obstacle course;  

• have had parental permission to partake in the physical education lessons;  

• clearly understand the purpose of the research, agree to participate, and have the right to stop 
participating at any stage;  

• have their identity remain confidential;  

• be safe. A teacher of Stanmore Bay School will be present at all assessment sessions.  

All published results in academic journals or reports will ensure that no one person, school or particular 
group of people will be identifiable.  

What are the discomforts and risks?  

The movement assessments have been established based upon activities typical of a child’s recreational 
activity and/or sporting environment and therefore present no greater risk than typical child play 
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environments. Some parts of the movement assessment will be video recorded for movement analysis 
purposes, however, the child’s identity will remain confidential at all times.  

How will these discomforts and risks be alleviated?  

Certain aspects of the movement assessment session will be video recorded, this is part of the 
assessment that takes place afterwards by reviewing the video footage. All information will be entered 
into a secure and anonymous database at Auckland University of Technology. The raw video footage will 
only be accessed by the primary researcher (Daniel Cooke) and the project supervisor (Dr Craig 
Harrison). In alignment with Auckland University of Technology practices and as approved by the Ethics 
committee, the video footage will be securely stored on a password protected computer at the Sport 
Performance Research Institute New Zeland’s offices for a period of 10-years prior to being destroyed.   

 

All movement assessments will take place with full permission from Auckland University of Technology 
ethics committee and will be conducted at Stanmore Bay Primary School sports hall.  

The identity of all participants will always remain anonymous. The identity of the participants will in no 
circumstances become public. Any information relating to the participants will be stored on a secure 
and anonymous database and will be protected by a password known only to myself and Dr Craig 
Harrison. You may withdraw your consent at any time before or during the study. If you decide to 
withdraw your consent all information provided by your child will be destroyed. The AUT Ethics 
Committee (AUTEC) has strict guidelines relating to research involving children and they have looked 
closely at my study and have approved the methods I am adopting.  

What are the benefits?  

This research will support your children in the assessment and development of their movement skills. It 
will also provide an opportunity for you as their parent/guardian to better understand their current 
movement skill capabilities. Additionally, the information learned from this research will help guide the 
development of physical education programmes for children of the future in our local community and 
wider communities of New Zealand Primary Schools. This information will also benefit me personally on 
the journey to completing my PhD studies.  

What compensation is available for injury or negligence?  

In the unlikely event of a physical injury as a result of your participation in this study, rehabilitation and 
compensation for injury by accident may be available from the Accident Compensation Corporation, 
providing the incident details satisfy the requirements of the law and the Corporation's regulations.  

How will my privacy be protected?  

Your child’s identity will remain confidential at all times with the researcher (Daniel Cooke) and project 
supervisor (Dr Craig Harrison) only having access to the participants information. All video footage will 
be stored on a password protected computer in a secure office space at Sports Performance Research 
Institute New Zealand and only accessed by the lead researcher (Daniel Cooke) and project supervisor 
(Dr Craig Harrison). If you have any further concerns please speak to Daniel Cooke.  

What are the costs of participating in this research?  

Participation in the study will involve no time in addition to your child’s regular school day. It will require 
a time commitment of 30-minutes on three separate occasions (Week 1 of Term 4, Week 10 of Term 4, 
and beginning of Term 1 2020). This will be discussed in conjunction with the classroom teacher to 
ensure minimal disruption to your child’s day.  
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What opportunity do I have to consider this invitation?  

If you would like to participate in this research, you have until Friday 18th October 2019 to consider this 
invitation and return the necessary documentation.  

Will I receive feedback on the results of this research?  

Yes, if you would like copies of any reports please indicate this on the consent form. Please note, in the 
interest of confidentiality, feedback will only relate to your child’s information.  

What do I do if I have concerns about this research?  

Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Dr Craig Harrison, email craig@athletedevelopment.org.nz, and phone 0272265181.  

Concerns regarding the conduct of the research should be notified to the Executive Secretary of AUTEC, 
Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038.  

Whom do I contact for further information about this research?  

Please keep this Information Sheet and a copy of the Consent Form for your future reference. You are 
also able to contact the research team as follows:  

Researcher Contact Details:  

Daniel Cooke: Email dmcooke08@gmail.com  

Project Supervisor Contact Details:  

Dr Craig Harrison: Email craig@athletedevelopment.org.nz  

Approved by the Auckland University of Technology Ethics Committee 08/10/19, AUTEC Reference number 19/234. 
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Appendix B: Study One Parent/Guardian Information

Parent/Guardian Information Sheet 

Date Information Sheet Produced: 

4th October 2019  

Project Title  

How does a child-environment centred pedagogical approach to physical 
education impact movement skill learning in children? 

My name is Daniel Cooke and as well as working within our teaching community and [Name Removed] I 
am a PhD student conducting research at Auckland University of Technology. I would like to invite your 
child to participate in research I am conducting as part of my PhD studies at [Name Removed]. This 
sheet will provide information regarding this study. Your child’s participation is entirely voluntary, and 
they may withdraw from this study at any time without penalty. Participation is dependent upon both 
your child and their parent/guardian signing assent/consent forms. As all assessments and physical 
education programmes will take place during our scheduled physical education time, your regular 
classroom teacher will accompany your child at all times.  

What is the purpose of this research? 

The aim of this study to better understand the impact that our approach to our physical education 
lessons is having upon the movement skills of our children. With the knowledge of how our approach to 
physical education is impacting movement skill learning we will be able to better support a lifelong 
engagement in physically active lifestyle for all children within our local and wider community. This is 
very important as physical activity throughout life is associated with numerous long-term health 
benefits.  

How was I identified and why am I being invited to participate in this research? 

Firstly your child’s classroom teacher at [Name Removed]has registered their interest in the class taking 
part in this research study. As your child is in a year 2 class at [Name Removed] and the teacher has 
registered this interest, your child is being invited to participate in this research.  

How do I agree to participate in this research? 

A consent form has been enclosed for you with this information sheet. An assent form has also been 
included for your child. A returned and signed parent consent form, and signed child assent form denote 
agreement to participate in this research. Please note that if you decide to not take part in this research 
study, all lessons will continue as per usual, however your child will not be included in the physical 
assessments components.  

Your child’s participation in this research is voluntary (it is their and your choice) and whether or not 
they choose to participate will neither advantage nor disadvantage your child. You are able to withdraw 
your child from the study at any time. If you choose to withdraw your child from the study, then you will 
be offered the choice between having any data that is identifiable as belonging to you removed or 
allowing it to continue to be used. However, once the findings have been produced, removal of data 
may not be possible.  

What will happen in this research? 
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At [Name Removed] we are aiming to gauge the impact of our physical education (PE) lesson 
programme upon the development of the movement skills of your child. During our PE programme all 
children are engaging in a variety of activities that are representative of sports skills, game skills, and 
child play in a variety of environments. All of this is delivered using a child-centre teaching approach to 
develop children’s movement skills at an individualised level.  

Specifically, this research will consist of five movement assessments that will provide information 
regarding different components of your child’s movement skill. The five assessments will involve:  

1. Two standing long jumps where children will stand behind a line and jump as far as they can 
where the distance will be recorded.  

2. An obstacle course style assessment that will involve going over and under three hurdles in 
various directions as fast as they can.  

3. A change of direction assessment where children will run as fast as they can over a distance of 
8.5m, touch a target, and run back to the beginning point as fast as they can.  

4. A simple strength test will be included where children pull an immovable bar as hard as they 
can upwards from a semi-squat position.  

5. A dot jump test. Children place a dot on the ground at the furthest distance they believe they 
can successfully jump to. They then perform a standing long jump as far as they can. The distance 
they place the marker at and the distance they successfully jump to will be recorded. 

These assessments will be conducted at three different time points (Week 1/2 of Term 
4, Week 9/10 Term 4, and beginning of Term 1 2020) at [Name Removed]. Three of the 
assessments will involve video recording (Standing long jump, change of direction 
assessment, and obstacle course style assessment), this is solely to aid in the 
assessment of the child’s performance of the movement assessment and will only be 
seen by the lead researcher Daniel Cooke and his supervisor at AUT, Dr Craig 
Harrison.   

Three of the assessments will involve video recording (Standing long jump, a change of direction 
assessment, and the obstacle course style assessment), this is solely to aid in the assessment of the 
child’s performance of the movement assessment and will only be seen by the lead researcher Daniel 
Cooke and his supervisor at AUT, Dr Craig Harrison.  

All assessments will take place during regular school hours and around scheduled physical education 
lesson times. This will allow for the lead researcher to put the children through the physical assessments 
whilst allowing the teacher to conduct regular lesson activities with those children that are not 
participating in the research.  

There are few studies that have used a child-centred approach to movement assessment in movement 
skill learning research. This study will measure the impact of a movement skill learning approach best 
suited to children. Accordingly, all assenting child participants in this study will:  

• have the opportunity to continue with their regular physical education lessons.  

• be assessed in child play surroundings (obstacle course style assessment);  

• have had parental permission to partake in the physical education lessons;  

• clearly understand the purpose of the research, agree to participate, and have the right to stop 
participating at any stage;  

• have their identity remain confidential;  

• be safe. A teacher of [Name Removed] will be present at all assessment sessions.  

All published results in academic journals or reports will ensure that no one person, school or 
particular group of people will be identifiable.  

What are the discomforts and risks?  
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The movement assessments have been established based upon activities typical of a child’s recreational 
activity and/or sporting environment and therefore present no greater risk than typical child play 
environments. Some parts of the movement assessment will be video recorded for movement analysis 
purposes, however, the child’s identity will remain confidential at all times.  

How will these discomforts and risks be alleviated?  

Certain aspects of the movement assessment session will be video recorded, this is part of the 
assessment that takes place afterwards by reviewing the video footage. All information will be entered 
into a secure and anonymous database at Auckland University of Technology. The raw video footage will 
only be accessed by the primary researcher (Daniel Cooke) and the project supervisor (Dr Craig 
Harrison). In alignment with Auckland University of Technology practices and as approved by the Ethics 
committee, the video footage will be securely stored on a password protected computer at the Sport 
Performance Research Institute New Zeland’s offices for a period of 10-years prior to being destroyed.   

All movement assessments will take place with full permission from Auckland University of Technology 
ethics committee and will be conducted at [Name Removed] sports hall.  

The identity of all participants will always remain confidential. The identity of the participants will in no 
circumstances become public. Any information relating to the participants will be stored on a secure 
and anonymous database and will be protected by a password known only to myself and Dr Craig 
Harrison. You may withdraw your consent at any time before or during the study. If you decide to 
withdraw your consent all information provided by your child will be destroyed. The AUT Ethics 
Committee (AUTEC) has strict guidelines relating to research involving children and they have looked 
closely at my study and have approved the methods I am adopting.  

What are the benefits?  

This research will support your children in the assessment and development of their movement skills. It 
will also provide an opportunity for you as their parent/guardian to better understand their current 
movement skill capabilities. Additionally, the information learned from this research will help guide the 
development of physical education programmes for [Name Removed] children of the future and the 
wider community of New Zealand Primary Schools. This information will also benefit me personally on 
the journey to completing my PhD studies.  

What compensation is available for injury or negligence?  

In the unlikely event of a physical injury as a result of your participation in this study, rehabilitation and 
compensation for injury by accident may be available from the Accident Compensation Corporation, 
providing the incident details satisfy the requirements of the law and the Corporation's regulations.  

How will my privacy be protected?  

Your child’s information and involvement within the study will remain confidential at all times with the 
researcher (Daniel Cooke) and project supervisor (Dr Craig Harrison) only having access to the 
participants information. If you have any further concerns please speak to Daniel Cooke.  

What are the costs of participating in this research?  

Participation in the study will involve no time in addition to your child’s regular school day at [Name 
Removed]. It will require a time commitment of 30-minutes on three separate occasions (Week 1 of 
Term 4, Week 10 of Term 4, and beginning of Term 1 2020). This will be discussed in conjunction with 
the classroom teacher to ensure minimal disruption to your child’s day.  

What opportunity do I have to consider this invitation?  
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If you would like to participate in this research, you have until 18th October 2019 to consider this 
invitation and return the required documentation.  

Will I receive feedback on the results of this research?  

Yes, if you would like copies of any reports please indicate this on the consent form.  

What do I do if I have concerns about this research?  

Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Dr Craig Harrison, email craig@athletedevelopment.org.nz, and phone 0272265181.  

Concerns regarding the conduct of the research should be notified to the Executive Secretary of AUTEC, 
Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038.  

Whom do I contact for further information about this research?  

Please keep this Information Sheet and a copy of the Consent Form for your future reference. You are 
also able to contact the research team as follows:  

Researcher Contact Details:  

Daniel Cooke: Email dmcooke08@gmail.com  

Project Supervisor Contact Details:  

Dr Craig Harrison: Email craig@athletedevelopment.org.nz  

Approved by the Auckland University of Technology Ethics Committee on 08/10/2019, AUTEC Reference number 19/234.  
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Appendix C: Study One Teacher Information Sheet [Alternate School] 

Teacher Information Sheet 

Date Information Sheet Produced: 

4th October 2019 

Project Title 

How does a child-centred pedagogical approach to physical education impact 
movement skill learning in children? 

An Invitation 
My name is Daniel Cooke and as well as working within our teaching community at [Name Removed] 
I am a PhD student conducting research at Auckland University of Technology. As you have previously 
expressed an interest in participating in our research project I would like to take this opportunity to 
share this information sheet with you.  

I would like to formally invite you to participate in research I am conducting as part of my PhD studies 
at Auckland University of Technology. This sheet will provide information regarding this study. Your 
participation is entirely voluntary, and you may withdraw from this study at any time without penalty. 
Participation is dependent upon you signing the consent form.  

What is the purpose of this research? 

The purpose of this research is to enhance the quality of physical education lessons that children 
experience in primary school settings. We are looking into how a child-environment centred approach 
to learning can impact a child’s movement skill development. With better knowledge of the impact of 
such an approach we may be able to better support a lifelong engagement in physically active lifestyle 
for all of our primary school children in the local community. This is very important as physical activity 
throughout life is associated with numerous long-term health benefits.  

As part of learning how we can better support children in the development of these movement skills we 
would like your permission to assess your child’s movement skill competencies. 

There are few studies that involve the assessment of primary school aged 
children’s movement skill development. This study will measure the change of 
children’s’ movement skills over time, and will help to inform teaching practices 
around physical education for the local Hibiscus Coast and wider National primary 
school community. 

How was I identified and why am I being invited to participate in this research? 

As Stanmore Bay School is part of the local learning community and the Principal and you have 
expressed an interest in participating in this research via conversation you have been invited to 
participate in our research. Further, as you have experience delivering physical education lessons at 
the same class level (year 2) as some teachers we are following at other Primary Schools you have 
been invited to participate in this research. If you are no longer interested in participating in this 
research, you withhold the right to withdraw from the research at any time.  
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How do I agree to participate in this research? 
A consent form has been enclosed for you with this information sheet. A returned and signed consent 
form will denote agreement to participate in this research.  

Your participation in this research is voluntary (it is your choice) and whether or not you choose to 
participate will neither advantage nor disadvantage you. You are able to withdraw from the study at 
any time. If you choose to withdraw from the study, then you will be offered the choice between 
having any data that is identifiable as belonging to you removed or allowing it to continue to be used. 
However, once the findings have been produced, removal of your data may not be possible. 

What will happen in this research? 

This research will consist of movement assessments at three different time points (Week 1 of Term 4, 
Week 10 of Term 4, and at the beginning of Term 1 2020). All assessments will be conducted at 
Stanmore Bay Primary School during regular school hours.  

Specifically, this research will consist of five movement assessments that will provide information 
regarding different components of children’s movement skill. The five assessments will involve:  

1. Two standing long jumps where children will stand behind a line and jump as
far as they can where the distance will be recorded.

2. An obstacle course style assessment that will involve going over and under
three hurdles in various directions as fast as they can.

3. A change of direction assessment where children will run as fast as they can
over a distance of 8.5m, touch a target, and run back to the beginning point as
fast as they can.

4. A simple strength test will be included where children pull an immovable bar as
hard as they can upwards from a semi-squat position.

5. A dot jump test. Children place a dot on the ground at the furthest distance they
believe they can successfully jump to. They then perform a standing long jump
as far as they can. The distance they place the marker at and the distance they
successfully jump to will be recorded.

Three of the assessments will involve video recording (Standing long jump, a change of direction 
assessment, and the obstacle course style assessment), this is solely to aid in the assessment of the 
child’s performance of the movement assessment and will only be seen by the lead researcher Daniel 
Cooke and his supervisor at AUT, Dr Craig Harrison.  

This study will measure the impact of a movement skill learning approach best suited to children. 
Accordingly, all assenting child participants in this study will:  

• have the opportunity to continue with their regular physical education lessons.

• be assessed doing an obstacle course;
• have had parental permission to partake in the physical assessments;

• clearly understand the purpose of the research, agree to participate, and have the right to stop
participating at any stage;

• have their identity remain confidential;

• be safe. A teacher of Stanmore Bay School will be present at all assessment sessions.

Additionally, at four time points through the term I will arrange to observe some of 
your physical education lessons and meet with you to record information relating 
to the description of the children’s physical activities through the school week. 
Specifically, I will record notes relating to:  
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- Attendance  

- Session structure  

- Equipment provided  

- Teacher intervention frequency  

- Teacher intervention type (i.e. general, specific, question, directive etc.) 

 

All field notes will be recorded manually using paper and pen during sessions, 
within 7 days all notes will be typed up and stored on a password protected 
computer at SPRINZ in AUT-Millennium, at this point all raw notes will be 
destroyed. 

All published results in academic journals or reports will ensure that no one person, school or 
particular group of people will be identifiable.  

 

What are the discomforts and risks? 

There are minimal risks associated with this research, however you may find 

discomfort in my observation of your physical education lessons. However, this is 

necessary in order to best describe how your teaching approach has impacted the 

children’s the movement skills.   

 

How will these discomforts and risks be alleviated? 

You always withhold the right to withdraw from participation in the research. 
Observation protocols will take place with full permission from Auckland University 
of Technology ethics committee. 
 

What are the benefits? 

This research will support children in the assessment and development of their movement skills. It 
will also provide an opportunity for you as their teacher to better understand their current movement 
skill capabilities. Further, it will provide you with an understanding of how your teaching approach to 
physical education lessons impacts the development of their movement skills over time.  

Additionally, the information learned from this research will help guide the development of physical 
education programmes for [Name Removed] children of the future and the wider community of New 
Zealand Primary Schools. This information will also benefit me personally on the journey to 
completing my PhD studies.  

What compensation is available for injury or negligence? 

In the unlikely event of a physical injury as a result of your participation in this study, rehabilitation 
and compensation for injury by accident may be available from the Accident Compensation 
Corporation, providing the incident details satisfy the requirements of the law and the Corporation's 
regulations. 
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How will my privacy be protected? 

Your identity will remain confidential at all times with the researcher (Daniel Cooke) and project 
supervisor (Dr Craig Harrison) only having access to the participants information. If you have any 
further concerns please speak to Daniel Cooke. 

What are the costs of participating in this research? 

Participation in the study will involve no time in addition to your regular schedule physical education 
lessons at Stanmore Bay School during a normal school day.  

What opportunity do I have to consider this invitation? 

If you would like to participate in this research, you have until 27th  September 2019 to consider this 
invitation and return the necessary documentation.  

Will I receive feedback on the results of this research? 

Yes, if you would like copies of any reports please indicate this on the consent form. 

What do I do if I have concerns about this research? 

Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Dr Craig Harrison, email craig@athletedevelopment.org.nz, and phone 0272265181. 

Concerns regarding the conduct of the research should be notified to the Executive Secretary of 
AUTEC, Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038. 

Whom do I contact for further information about this research? 

Please keep this Information Sheet and a copy of the Consent Form for your future reference. You 
are also able to contact the research team as follows: 

Researcher Contact Details 

Daniel Cooke: Email dmcooke08@gmail.com 

Project Supervisor Contact Details 
Dr Craig Harrison: Email craig@athletedevelopment.org.nz 

Approved by the Auckland University of Technology Ethics Committee on 08/10/2019, AUTEC Reference number 19/234. 

 

  

mailto:dmcooke08@gmail.com
mailto:craig@athletedevelopment.org.nz
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Appendix D: Study One Teacher Information Sheet  

Teacher Information Sheet 

Date Information Sheet Produced: 

4th October 2019 

Project Title 

How does a child-environment centred pedagogical approach to physical 
education impact movement skill learning in children? 

An Invitation 
My name is Daniel Cooke and as well as working within our teaching community and [Name 
Removed] I am a PhD student conducting research at Auckland University of Technology. As you have 
previously expressed an interest in participating in our research project I would like to take this 
opportunity to share this information sheet with you.  

I would like to formally invite you to participate in research I am conducting as part of my PhD studies 
at [Name Removed]. This sheet will provide information regarding this study. Your participation is 
entirely voluntary, and you may withdraw from this study at any time without penalty. Participation 
is dependent upon you signing the consent form.  

What is the purpose of this research? 

The aim of this study to better understand the impact that our approach to 
physical education lessons is having upon the movement skills of our children. With 
the knowledge of how our approach to physical education is impacting movement 
skill learning we will be able to better support the lifelong engagement in a 
physically active lifestyle for all of our children at [Name Removed] and the wider 
community. This is very important as physical activity throughout life is associated 
with numerous long-term health benefits.  

How was I identified and why am I being invited to participate in this research? 

As you have expressed an interest in participating in this research via conversation you have been 
invited to participate in the research. Further, as you have experience delivering physical education 
lessons utilising a contemporary teaching style you have been invited to participate in this research. 
If you are no longer interested in participating in this research you withhold the right to withdraw 
from the research at any time.  

How do I agree to participate in this research? 

A consent form has been enclosed for you with this information sheet. A returned and signed consent 
form will denote agreement to participate in this research. Please note that if you decide to opt out 
of this research study, all lessons will continue as per usual, however your class will not be included 
in the physical assessment components.  

Your participation in this research is voluntary (it is your choice) and whether or not you choose to 
participate will neither advantage nor disadvantage you. You are able to withdraw from the study at 
any time. If you choose to withdraw from the study, then you will be offered the choice between 
having any data that is identifiable as belonging to you removed or allowing it to continue to be used. 
However, once the findings have been produced, removal of your data may not be possible. 
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What will happen in this research? 

At [Name Removed] we are aiming to gauge the impact of our physical education 
(PE) lesson programme upon the development of the movement skills of your 
child. During our PE programme all children are engaging in a variety of activities 
that are representative of sports skills, game skills, and child play in a variety of 
envrionments. All of this is delivered using a child-centre teaching approach to 
develop children’s movement skills at an individualised level. 
Specifically, this research will consist of five movement assessments that will 
provide information regarding different components of your child’s movement 
skill. The five assessments will involve: 
 

1. Two standing long jumps where children will stand behind a line and jump as 
far as they can where the distance will be recorded.  
 

2. An obstacle course style assessment that will involve going over and under 
three hurdles in various directions as fast as they can. 

 
3. A change of direction assessment where children will run as fast as they can 

over a distance of 8.5m, touch a target, and run back to the beginning point 
as fast as they can.   
 

4. A simple strength test will be included where children pull an immovable 
bar as hard as they can upwards from a semi-squat position. 
 

5. A dot jump test. Children place a dot on the ground at the furthest distance 
they believe they can successfully jump to. They then perform a standing 
long jump as far as they can. The distance they place the marker at and the 
distance they successfully jump to will be recorded. 

 

Three of the assessments will involve video recording (Standing long jump, a change of direction 
assessment, and the obstacle course style assessment), this is solely to aid in the assessment of the 
child’s performance of the movement assessment and will only be seen by the lead researcher Daniel 
Cooke and his supervisor at AUT, Dr Craig Harrison.  

These assessments will be conducted at three different time points (Week 1 of 
Term 4, Week 10 Term 4, and beginning of Term 1 2020) at [Name Removed]. 
Three of the assessments will involve video recording (Standing long jump, change 
of direction assessment, and obstacle course style assessment), this is solely to aid 
in the assessment of the child’s performance of the movement assessment and will 
only be seen by the lead researcher Daniel Cooke and his supervisor at AUT, Dr 
Craig Harrison.   
These movement assessments will not disrupt your child’s usual school activity as 
the assessments will take place during our scheduled physical education lesson 
time slots. 
There are few studies that have used a child-centred approach to movement 
assessment in movement skill learning research. This study will measure the 
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impact of a movement skill learning approach best suited to children. Accordingly, 
all consenting teacher participants in this study will: 
• have the opportunity to continue with their regular physical education lessons.  

• have their classroom children doing an obstacle course; 

• clearly understand the purpose of the research, agree to participate, and have the 

right to stop participating at any stage;  

• have their identity remain confidential; 

 

Additionally, during your class physical education lessons I will observe the lessons 
at four different time points to record information relating to the description of the 
sessions. Specifically, I will record observational notes relating to:  
- Attendance register 
- Activity register 
- Session structure  
- Equipment provided  
- Teacher intervention frequency  
- Teacher intervention type (i.e. general, specific, question, directive etc.) 

 

All field notes will be recorded manually using paper and pen during sessions, 
within 7 days all notes will be typed up and stored on a password protected 
computer at SPRINZ in AUT-Millennium, at this point all raw notes will be 
destroyed. 

 

This study will contribute towards my PhD qualification, presentations and peer-

reviewed publications, all of which participant information will remain confidential 

at all times. All published results in academic journals or reports will ensure that no 

one person, school or particular group of people will be identifiable. 

 

What are the discomforts and risks? 

There are minimal risks associated with this research, however you may find 

discomfort in my observation of your physical education lessons. However, this is 

necessary in order to best describe how your teaching approach has impacted the 

children’s the movement skills.   
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How will these discomforts and risks be alleviated? 

You always withhold the right to withdraw from participation in the research. 

Observation protocols will take place with full permission from Auckland University 

of Technology ethics committee. 

What are the benefits? 

This research will support children in the assessment and development of their movement skills. It 
will also provide an opportunity for you as their teacher to better understand their current movement 
skill capabilities. Further, it will provide you with an understanding of how your teaching approach to 
physical education lessons impacts the development of their movement skills over time.  

Additionally, the information learned from this research will help guide the development of physical 
education programmes for [Name Removed] children of the future and the wider community of New 
Zealand Primary Schools. This information will also benefit me personally on the journey to 
completing my PhD studies.  

What compensation is available for injury or negligence? 

In the unlikely event of a physical injury as a result of your participation in this study, rehabilitation 
and compensation for injury by accident may be available from the Accident Compensation 
Corporation, providing the incident details satisfy the requirements of the law and the Corporation's 
regulations. 

How will my privacy be protected? 

Your identity will remain confidential at all times with the researcher (Daniel Cooke) and project 
supervisor (Dr Craig Harrison) only having access to the participants information. If you have any 
further concerns please speak to Daniel Cooke. 

What are the costs of participating in this research? 

Participation in the study will involve no time in addition to your regular schedule physical education 
lessons at [Name Removed] during a normal school day.  

What opportunity do I have to consider this invitation? 

If you would like to participate in this research, you have until 27th September 2019 to consider this 
invitation and return the required documentation.  

Will I receive feedback on the results of this research? 

Yes, if you would like copies of any reports please indicate this on the consent form. 

What do I do if I have concerns about this research? 

Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Dr Craig Harrison, email craig@athletedevelopment.org.nz, and phone 0272265181. 

Concerns regarding the conduct of the research should be notified to the Executive Secretary of 
AUTEC, Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038. 

Whom do I contact for further information about this research? 

Please keep this Information Sheet and a copy of the Consent Form for your future reference. You 
are also able to contact the research team as follows: 
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Researcher Contact Details: 

Daniel Cooke: Email dmcooke08@gmail.com 
Project Supervisor Contact Details: 

Dr Craig Harrison: Email craig@athletedevelopment.org.nz 

Approved by the Auckland University of Technology Ethics Committee on 08/10/2019, AUTEC Reference number 19/234. 

  

mailto:dmcooke08@gmail.com
mailto:craig@athletedevelopment.org.nz
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Appendix E: Study One Child Information Sheet and Assent Form 

[Alternate School] 

 

Study One – [Name Removed] Primary School 

Title of research 

How does a child-centred pedagogical approach to physical education impact 
movement skill learning in children? 

 (parent/caregivers please read to children) 

This form will be kept for a period of 10 years 

Hello – my name is Daniel Cooke. 
 
You may recognise me as I have been at the school alongside your teacher for some of your sport 
lessons. I would like to spend some time with you at Stanmore Bay Primary School to see how you 
complete different movement activities.  
When I am there I will do some writing and you will notice me.  You will know that I am not one of your 
teachers.  You can talk to me and we can get to know each other.  You can ask me about my work 
whenever you want to.  Sometimes I might use a video camera.  Let me know how you feel about this by 
colouring in one of these words. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If you are not sure or worried come and talk to me about it or ask one of your teachers or your parents 
about this. 
 
I am finding out about how to help you move your body in lots of different ways – you might like to find 
out about this as well. How our body moves is very important. Our activities involve moving around 
equipment like you have at your school playground. I will be videoing and measuring this as you play. If 
you would like to know more, please ask me.  
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Here are pictures of some the movement assessments.  

Jump as far as you can! Pull as hard as you can!     

 

Other assessments include 
- Running as fast as you can, tagging an object, and then running back as fast as you can  
- Completing an obstacle course, going over, under, and around hurdles as fast as possible.  

 

 

 

Please circle                                  if you would like to take part in this movement activitity. 

 

Please circle                                  if you do not want to take part in this movement activity. 

 

Please circle                                                    if you are not sure.  If you cannot decide that is fine because 
you can come along anytime and tell me or your parents that you want to join in. 

 

 Please colour this circle if you agree to be video recorded during some of the assessments.  

 

This is my photo 

 

 
I hope we can do this together.  It will be great to meet you and you will know who I am because of my 
photograph.  I will also wear a badge with my name on, Daniel, when I am at Stanmore Bay Primary 
School. 
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Thank you for completing this form – will you ask your parent/caregiver to sign here if they feel that you 
understand what the project is about and give this form back to me please. 
 
 

(signature) 

 
 

(Date) 

 

 

Researcher Name: Daniel Cooke 
What do I do if I have concerns about this research? 
Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Daniel Cooke, dmcooke08@gmail.com, 021922181. 
Concerns regarding the conduct of the research should be notified to the Executive Secretary, AUTEC, 
Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038. 
Approved by the Auckland University of Technology Ethics Committee on type the date final ethics 
approval was granted, AUTEC Reference number type the reference number. 
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Appendix F: Study One Child Information Sheet and Assent Form 

Study One – [Name Removed] Primary School 

Title of research 

How does a child-centred pedagogical approach to physical education impact 
movement skill learning in children? 

 (parent/caregivers please read to children) 

This form will be kept for a period of 10 years 

Hello – my name is Daniel Cooke. 

You may recognise me as I have been at the school alongside your teacher for some of your sport 
lessons. I would like to spend some time with you at [Name Removed] to see how you complete 
different movement activities.  
When I am there I will do some writing and you will notice me.  You will know that I am not one of your 
teachers.  You can talk to me and we can get to know each other.  You can ask me about my work 
whenever you want to.  Sometimes I might use a video camera.  Let me know how you feel about this by 
colouring in one of these words. 

If you are not sure or worried come and talk to me about it or ask one of your teachers or your parents 
about this. 

I am finding out about how to help you move your body in lots of different ways – you might like to find 
out about this as well. How our body moves is very important. Our activities involve moving around 
equipment like you have at your school playground. I will be videoing and measuring this as you play. If 
you would like to know more, please ask me.  

Here are pictures of some the movement assessments. 

Jump as far as you can! Pull as hard as you can!   
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Other assessments include 
- Running as fast as you can, tagging an object, and then running back as fast as you can  
- Completing an obstacle course, going over, under, and around hurdles as fast as possible.  

 

 

 

Please circle                                  if you would like to take part in this movement activitity. 

 

Please circle                                  if you do not want to take part in this movement activity. 

 

Please circle                                                    if you are not sure.  If you cannot decide that is fine because 
you can come along anytime and tell me or your parents that you want to join in. 

 

 Please colour this circle if you agree to be video recorded during some of the assessments.  

 

This is my photo 

 

 
I hope we can do this together.  It will be great to meet you and you will know who I am because of my 
photograph.  I will also wear a badge with my name on, Daniel, when I am at Stanmore Bay Primary 
School. 

 

Thank you for completing this form – will you ask your parent/caregiver to sign here if they feel that you 
understand what the project is about and give this form back to me please. 
 
 

(signature) 

 
 

(Date) 
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Researcher Name: Daniel Cooke 
What do I do if I have concerns about this research? 
Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Daniel Cooke, dmcooke08@gmail.com, 021922181. 
Concerns regarding the conduct of the research should be notified to the Executive Secretary, AUTEC, 
Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038. 
Approved by the Auckland University of Technology Ethics Committee on type the date final ethics 
approval was granted, AUTEC Reference number type the reference number. 
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Appendix G: Study One Children & Parent/Guardian Consent Form  

 

Children 

Parent/Guardian’s Consent Form 

 

 
Project title: 

How does a child-environment centred pedagogical approach to physical  

education impact movement skill learning in children? 

 

Researcher: Daniel Cooke  

Project 
supervisors: 

Dr Craig Harrison 

Dr Sarah Kate Millar  

 
To be completed by the parent/guardian 

 
Please tick all the circles 

 I have read and understood the information provided about this research project in  
  the Information Sheet. 

 

 I have had an opportunity to ask questions and to have them answered. 

 
 I understand that I may withdraw my child/children or any information that we have  provided for this project 
at any time prior to completion of data collection, without  
  being disadvantaged in any way. 

 
 I understand that some assessments involve video recording of my child for movement assessment 
purposes. 

 
 If my child withdraws, I understand the relevant information about my child including 
        video footage and assessment information will not be used. 
 
 I agree to my child/children taking part in this research. 

 

Child/children’s name/s : …………………………………………………………………………… 

…………………………………………………………………………………… 

 

Parent/Guardian’s signature: .................................………………………………………………………… 

 

Parent/Guardian’s name: .....................................………………………………………………………… 

 

 

 

Parent/Guardian’s Contact Details (if appropriate) 

……………………………………………………………………………………….. 
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……………………………………………………………………………………….. 

 

Date:  

 
Approved by the Auckland University of Technology Ethics Committee on 08/10/19 AUTEC Reference number 19/234 

Note: The Participant should retain a copy of this form. 
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Appendix H: Studies One and Two Teacher Consent Form   

Teacher Consent Form 

  
  

Project title: Movement Skill Learning in Children  

Researcher: Daniel Cooke  

Project supervisors: Dr Craig Harrison 

Dr Sarah Kate Millar  

  
To be completed by the teacher 
  
Please tick all the circles 

 I have read and understood the information provided about this research project in  

the Information Sheet. 
  
 I have had an opportunity to ask questions and to have them answered. 
  
 I understand that I may withdraw myself or any information that I have provided for this project at any  time prior to 

completion of data collection, without being disadvantaged in any way.  
  
 I agree to take part in this research. 
  
Teacher’s name :…………………………………………………………………………… 
…………………………………………………………………………………… 
  
Teacher’s signature: .................................………………………………………………………… 
  
Teacher’s Contact Details (if appropriate) 
……………………………………………………………………………………….. 
……………………………………………………………………………………….. 
……………………………………………………………………………………….. 
  
Date: 
  
Approved by the Auckland University of Technology Ethics Committee 08/10/2019 AUTEC Reference number 19/234. 
Note: The Participant should retain a copy of this form. 
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Appendix I: Study Two Parent/Guardian Information Sheet 

Parent/Guardian Information Sheet 

Date Information Sheet Produced: 

20th October 2019  

Project Title  

Learner experiences of the implementation of child-environment centred 
pedagogical approach to primary school physical education. 

My name is Daniel Cooke and as well as working within our teaching community and [Name Removed] I 
am a PhD student conducting research at Auckland University of Technology. I would like to invite your 
child to participate in research I am conducting as part of my PhD studies at [Name Removed]. This 
sheet will provide information regarding this study. Your child’s participation is entirely voluntary, and 
they may withdraw from this study at any time without penalty. Participation is dependent upon both 
your child and their parent/guardian signing assent/consent forms.  

What is the purpose of this research? 

The aim of this study to better understand the impact that our approach to our physical education 
lessons is having upon the movement skills of our children. With the knowledge of how our approach to 
physical education is impacting movement skill learning we will be able to better support a lifelong 
engagement in physically active lifestyle for all children within our local and wider community. This is 
very important as physical activity throughout life is associated with numerous long-term health 
benefits.  

Specifically, the purpose of this research is to better understand the experiences of the children 
participating within our physical education lessons. This can then be used to inform better practice for 
physical education within [Name Removed], the local community, and beyond.  

How was I identified and why am I being invited to participate in this research? 

Firstly your child’s classroom teacher at [Name Removed] has registered their interest in the class taking 
part in this research study. As your child is in a year 2 class at [Name Removed] and the teacher has 
registered this interest, your child is being invited to participate in this research.  

How do I agree to participate in this research? 

A consent form has been enclosed for you with this information sheet. An assent form has also been 
included for your child. A returned and signed parent consent form, and signed child assent form denote 
agreement to participate in this research. Please note that if you decide to not take part in this research 
study, all lessons will continue as per usual, however your child will not be included in the focus groups.  

Your child’s participation in this research is voluntary (it is their and your choice) and whether or not 
they choose to participate will neither advantage nor disadvantage your child. You are able to withdraw 
your child from the study at any time. If you choose to withdraw your child from the study, then you will 
be offered the choice between having any data that is identifiable as belonging to you removed or 
allowing it to continue to be used. However, once the findings have been produced, removal of data 
may not be possible.  
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What will happen in this research? 

At [Name Removed] we want to better understand the experiences of the children that are participating 
in our physical education (PE) lesson programme. During our PE programme all children are engaging in 
a variety of activities that are representative of sports skills, game skills, and child play in a variety of 
environments. All of this is delivered using a child-centred teaching approach to develop children’s 
movement skills at an individualised level in a positively motivational learning environment.  

Specifically, this research will consist of two components: 

1. At a single PE lesson your child will be handed an iPad at the beginning of the lesson and be
asked to photograph their activities during the lesson. These photographs will be used to create
a framework for conversation during a follow-up focus group. *Children will be instructed to not
photograph people or events, and only the activities they are partaking in and the place the
lesson is being held.

All photographs will only be used during the focus group conversation and will never be shared
or published in a public forum.

2. Following the PE lesson the children will be invited to participate in small focus group of five
children with the lead research and a female teacher familiar to your child.

This will be a one-time visit focus group conducted at [Name Removed] and will 
require a maximum time of 30-minutes from your child during their regular school day. 
The children will be asked to describe their photographs and explain the meaning of 
them to the lead research (Daniel Cooke). The focus group will be audio recorded and 
subsequently transcribed by the research team for the sole purpose of data analysis 
and will only be accessed by the lead researcher (Daniel Cooke) and his supervisors at 
AUT (Dr Craig Harrison and Dr Sarah Kate Millar). Your child’s responses and 
information will remain confidential. 

There are few studies that have used a child-centred approach to physical education. This study will aim 
to better understand children’s experiences of such a teaching approach. Accordingly, all assenting child 
participants in this study will:  

• have the opportunity to continue with their regular physical education lessons;

• have the opportunity to photograph their activities during a physical education lesson;

• have had parental permission to partake in the focus group;

• clearly understand the purpose of the research, agree to participate, and have the right to stop
participating at any stage;

• have their identity remain confidential;

• be safe. A teacher of [Name Removed] will be present at the physical education lesson and
focus group.

All published results in academic journals or reports will ensure that no one person, school or
particular group of people will be identifiable.

What are the discomforts and risks? 

The focus group will be audio recorded and subsequently transcribed by the research team. 
Nonetheless, the audio and text files will only be accessed by the lead researcher and his supervisors. 
Furthermore, the child’s identity will remain confidential at all times.  
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How will these discomforts and risks be alleviated?  

All information will be entered into a secure and anonymous database at Auckland University of 
Technology. The raw audio files will only be accessed by the lead researcher (Daniel Cooke) and the 
project supervisors (Dr Craig Harrison and Dr Sarah Kate Millar). In alignment with Auckland University 
of Technology practices and as approved by the Ethics committee, the audio files will be securely stored 
on a password protected computer at the Sport Performance Research Institute New Zeland’s offices for 
a period of 10-years prior to being destroyed.   

The focus group will take place with full permission from Auckland University of Technology ethics 
committee and will be conducted at [Name Removed] in a conference room near to the child’s regular 
classroom.  

The identity of all participants will always remain confidential. The identity of the participants will in no 
circumstances become public. Any information relating to the participants will be stored on a secure 
and anonymous database and will be protected by a password known only to myself and Dr Craig 
Harrison. You may withdraw your consent at any time before or during the study. If you decide to 
withdraw your consent all information provided by your child will be destroyed. The AUT Ethics 
Committee (AUTEC) has strict guidelines relating to research involving children and they have looked 
closely at my study and have approved the methods I am adopting.  

What are the benefits?  

This research will support your children in having their voice heard regarding their learning experiences 
during our PE lesson programme. Additionally, the information learned from this research will help 
guide the development of physical education programmes for [Name Removed] children of the future 
and the wider community of New Zealand Primary Schools. This information will also benefit me 
personally on the journey to completing my PhD studies. 

How will my privacy be protected?  

Your child’s information and involvement within the study will remain confidential at all times with the 
researcher (Daniel Cooke) and project supervisors (Dr Craig Harrison and Dr Sarah Kate Millar) only 
having access to the participants information. If you have any further concerns please speak to Daniel 
Cooke.  

What are the costs of participating in this research?  

Participation in the study will involve no time in addition to your child’s regular school day at [Name 
Removed]. It will require a time commitment of 30-minutes on one occasion to participate in the focus 
group and involve them taking photographs during a regular physical education lesson. This will be 
discussed in conjunction with the classroom teacher to ensure minimal disruption to your child’s day.  

What opportunity do I have to consider this invitation?  

If you would like to participate in this research, you have until 2nd December 2019 to consider this 
invitation and return the required documentation.  

Will I receive feedback on the results of this research?  

Yes, if you would like copies of any reports please indicate this on the consent form.  

What do I do if I have concerns about this research?  
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Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Dr Craig Harrison, email craig@athletedevelopment.org.nz, and phone 0272265181.  

Concerns regarding the conduct of the research should be notified to the Executive Secretary of AUTEC, 
Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038.  

Whom do I contact for further information about this research?  

Please keep this Information Sheet and a copy of the Consent Form for your future reference. You are 
also able to contact the research team as follows:  

Researcher Contact Details:  

Daniel Cooke: Email dmcooke08@gmail.com  

Project Supervisor Contact Details:  

Dr Craig Harrison: Email craig@athletedevelopment.org.nz 
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Appendix J: Study Two Teacher Information Sheet 

Teacher Information Sheet 

 
Date Information Sheet Produced: 

20th October 2019 

Project Title 

Teacher experiences of the implementation of child-environment centred pedagogical 
approach to primary school physical education.  
An Invitation 

My name is Daniel Cooke and as well as working within our teaching community and [Name 
Removed] I am a PhD student conducting research at Auckland University of Technology. As you have 
previously expressed an interest in participating in our research project I would like to take this 
opportunity to share this information sheet with you.  

I would like to formally invite you to participate in research I am conducting as part of my PhD studies 
at [Name Removed]. This sheet will provide information regarding this study. Your participation is 
entirely voluntary, and you may withdraw from this study at any time without penalty. Participation 
is dependent upon you signing the consent form.  

What is the purpose of this research? 

The aim of this study to better understand the experiences of our teachers when 
utilising a child-environment centred pedagogical approach to physical education. 
With the knowledge of how our teachers experience this approach to physical 
education we will be able to develop our PE programme to be more enjoyable and 
sustainable for teachers as well as children. This is very important as physical 
activity throughout life is associated with numerous long-term health benefits.  

How was I identified and why am I being invited to participate in this research? 

As you have expressed an interest in participating in this research via conversation you have been 
invited to participate in the research. Further, as you have experience delivering physical education 
lessons utilising a contemporary teaching style you have been invited to participate in this research. 
If you are no longer interested in participating in this research you withhold the right to withdraw 
from the research at any time.  

How do I agree to participate in this research? 

A consent form has been enclosed for you with this information sheet. A returned and signed consent 
form will denote agreement to participate in this research. Please note that if you decide to opt out 
of this research study, all lessons will continue as per usual, however your class will not be included 
in the focus group components.  

Your participation in this research is voluntary (it is your choice) and whether or not you choose to 
participate will neither advantage nor disadvantage you. You are able to withdraw from the study at 
any time. If you choose to withdraw from the study, then you will be offered the choice between 
having any data that is identifiable as belonging to you removed or allowing it to continue to be used. 
However, once the findings have been produced, removal of your data may not be possible. 
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What will happen in this research? 

At [Name Removed] we are aiming to better understand the experiences of the 
teacher during our physical education lessons. During our PE programme all 
children are engaging in a variety of activities that are representative of sports 
skills, game skills, and child play in a variety of environments. All of this is delivered 
using a child-centre teaching approach to develop children’s movement skills at an 
individualised level. In scientific literature, little is known regarding teachers 
experiences when utilising such a pedagogical approach for physical education. 
Specifically, this research will consist of a single visit focus group. The focus group 
take place at [Name Removed] in a private conference room, outside of school 
hours, and will take a maximum of 30-minutes to complete. The focus group will be 
led by the lead researcher (Daniel Cooke) and will involve a maximum of four other 
year 2 teachers at [Name Removed]. The focus group will involve questions relating 
to your personal experiences when teaching physical education to your class. The 
focus group will involve an audio recording, this is solely to aid in the analyses of 
the content of the focus group discussion and will only be accessed by the lead 
researcher (Daniel Cooke) and his supervisors at AUT (Dr Craig Harrison and Dr 
Sarah Kate Millar). 
There are few studies that have attempted to understand a teacher’s experience of 
implementing a child-environment centred approach to physical education. This 
study will aim to achieve this in an efficient and effective manner for all involved. 
Accordingly, all consenting teacher participants in this study will: 

• have the opportunity to continue with their regular physical education lessons.
• clearly understand the purpose of the research, agree to participate, and have the

right to stop participating at any stage;
• have their identity remain confidential;

All audio files will be, uploaded and stored on a password protected computer at 
SPRINZ in AUT-Millennium within 7-days of the focus group.  

This study will contribute towards my PhD qualification, presentations and peer-

reviewed publications, all of which participant information will remain confidential at 

all times. All published results in academic journals or reports will ensure that no one 

person, school or particular group of people will be identifiable. 

What are the discomforts and risks? 

There are minimal risks associated with this research, however you may find 

discomfort in the audio recording of the focus group.  However, this is necessary in 

order to best analyse and describe your experiences of teaching physical 

education.  
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All of your information will remain confidential at all times, and only be accessed 
by the lead researcher (Daniel Cooke) and his supervisors (Dr Craig Harrison and 
Dr Sarah Kate Millar). 

How will these discomforts and risks be alleviated? 

You always withhold the right to withdraw from participation in the research. 
Audio recording protocols will take place with full permission from Auckland 
University of Technology ethics committee. 

What are the benefits? 

This research will provide an opportunity for teachers to share their experiences of delivering physical 
education lessons at [Name Removed]. The sharing of your experiences will help advance the delivery 
of physical education at [Name Removed], within the local community and nationally. This 
information will also benefit me personally on the journey to completing my PhD studies.  

What compensation is available for injury or negligence? 

In the unlikely event of a physical injury as a result of your participation in this study, rehabilitation 
and compensation for injury by accident may be available from the Accident Compensation 
Corporation, providing the incident details satisfy the requirements of the law and the Corporation's 
regulations. 

How will my privacy be protected? 

Your identity will remain confidential at all times with the lead researcher (Daniel Cooke) and project 
supervisors (Dr Craig Harrison and Dr Sarah Kate Millar) only having access to the participants 
information. If you have any further concerns, please speak to Daniel Cooke. 

What are the costs of participating in this research? 

Participation in the study will involve a one-time commitment of 30-minutes outside of school hours 
at [Name Removed]. Nonetheless, the focus group will be conducted after the conclusion of a school 
day to prevent the case of having to attend the school on a separate day. 

What opportunity do I have to consider this invitation? 

If you would like to participate in this research, you have until 2nd December 2019 to consider this 
invitation and return the required documentation.  

Will I receive feedback on the results of this research? 

Yes, if you would like copies of any reports please indicate this on the consent form. 

What do I do if I have concerns about this research? 

Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Dr Craig Harrison, email craig@athletedevelopment.org.nz, and phone 0272265181. 

Concerns regarding the conduct of the research should be notified to the Executive Secretary of 
AUTEC, Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038. 

Whom do I contact for further information about this research? 

Please keep this Information Sheet and a copy of the Consent Form for your future reference. You 
are also able to contact the research team as follows: 

Researcher Contact Details: 
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Daniel Cooke: Email dmcooke08@gmail.com 
Project Supervisor Contact Details: 

Dr Craig Harrison: Email craig@athletedevelopment.org.nz 

mailto:dmcooke08@gmail.com
mailto:craig@athletedevelopment.org.nz
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Appendix K: Study Two Child Information Sheet and Assent Form 

Study Two – [Name Removed] Primary School 
Title of research 

Learner experiences of the implementation of child-environment centred 
pedagogical approach to primary school physical education. 

 (parent/caregivers please read to children) 

This form will be kept for a period of 10 years 
Hello – my name is Daniel Cooke. 

You may recognise me as I have been at the school alongside your teacher for your movement lessons. I 
would like to spend some time with you at [Name Removed] to hear about your experiences during your 
lessons.  
When I am there, I will lend you an iPad for one of your lessons, this is so you can take photographs of 
your favourite activities. It is very important you do not photograph any people.  You can ask me about 
my work whenever you want to. Once you have taken your photographs I would like to ask you some 
questions about the photographs you have taken. Your voice will be recorded on an iPad when you 
answer, let me know how you feel about this by colouring in one of these words. 

If you are not sure or worried come and talk to me about it or ask one of your teachers or your parents 
about this. 

I am finding out about your experiences during our physical education lessons. During one of your PE 
lessons you will be asked to take photos and then share them with me in a group with some of your 
classmates afterwards. This will help me to understand how you feel during your PE lessons. If you 
would like to know more, please ask me.  

Please circle    if you would like to take part in this movement activitity. 

Please circle    if you do not want to take part in this movement activity. 

Please circle    if you are not sure.  If you cannot decide that is fine because 
you can come along anytime and tell me or your parents that you want to join in. 
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 Please colour this circle if you agree for your voice to be recorded during some of the
assessments.

This is my photo 

I hope we can do this together.  It will be great to meet you and you will know who I am because of my 
photograph.  I will also wear a badge with my name on, Daniel, when I am at [Name Removed]. 

Thank you for completing this form – will you ask your parent/caregiver to sign here if they feel that you 
understand what the project is about and give this form back to me please. 

(signature) 

(Date) 

Researcher Name: Daniel Cooke 
What do I do if I have concerns about this research? 
Any concerns regarding the nature of this project should be notified in the first instance to the Project 
Supervisor, Daniel Cooke, dmcooke08@gmail.com, 021922181. 
Concerns regarding the conduct of the research should be notified to the Executive Secretary, AUTEC, 
Kate O’Connor, ethics@aut.ac.nz , 921 9999 ext 6038. 
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Appendix L: Study Two Parent Consent Form  

Children 

Parent/Guardian’s Consent Form 

 
 

Project title: Learner experiences of the implementation of child-environment centred pedagogical 
approach to primary school physical education.  

Researcher: Daniel Cooke  

Project 
supervisors: 

Dr Craig Harrison 

Dr Sarah Kate Millar  

 
To be completed by the parent/guardian 
 
Please tick all the circles 

 I have read and understood the information provided about this research project in  
  the Information Sheet. 

 
 I have had an opportunity to ask questions and to have them answered. 
 
 I understand that I may withdraw my child/children or any information that we have  provided for this project at any 
time prior to completion of data collection, without  
  being disadvantaged in any way. 

 
 
 If my child withdraws, I understand the relevant information about my child including individual focus group 
information will not be used. 

 
 I agree to my child/children taking part in this research. 
 
Child/children’s name/s : …………………………………………………………………………… 

…………………………………………………………………………………… 

Parent/Guardian’s signature: .................................………………………………………………………… 

Parent/Guardian’s name: .....................................………………………………………………………… 

Parent/Guardian’s Contact Details (if appropriate) 

……………………………………………………………………………………….. 

……………………………………………………………………………………….. 

……………………………………………………………………………………….. 

Date:  
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Appendix M: Thesis Publications 
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