	EXPLORING NOVELTY
	
	1





Exploring Novelty: A Student Perspective of Novelty in Physical & Health Education
 
Submitted to the University of Wales Trinity Saint David 
in fulfilment of the requirements for the degree of 
Master of Physical Education Sport and Physical Literacy
 
by 
Kevin James Whalan 
University of Wales Trinity Saint David 
Carmarthen, Wales
May 2023








For my children. 
Just a few things in life truly matter, and you are two of them.

____________

In loving memory of Klaus (Charlie) Adolf Pohl - my Poppy.









Acknowledgements
This dissertation would not have been possible without the support and expertise of Karen Sirna. Thank you, Karen. You have always valued my perspective, writing, and enthusiasm. Thank you for guiding me towards this end, it's been a long journey. 
The time it has taken to produce this dissertation is a testament to my wife and her patience. Patience with me to get my work done, and the ultimate patience with our children, whom she cared for across the abundance of hours it took to create this dissertation. I am forever grateful for your unwavering support, Lindsay. 
 










Abstract
Canadian youth are failing to meet physical activity standards. Physical and Health Education plays a vital role in developing physically literate youth. By focusing on motivation (a fundamental element of physical literacy) via novelty, physical educators can begin to influence inactivity trends. This study explores how students experience novelty in their first year of high school Physical and Health Education (PHE) and the effect these experiences have on students’ intention to be physically active outside of PHE class. Novelty is a growing area of research within the field of motivation and is perceived in this study as a catalyst to motivate youth to be physically active. The study targets a convenience sample of 44 grade 8 PHE students attending Garibaldi Secondary School in Maple Ridge, British Columbia, Canada. A complementarity mixed methods design was framed by three intervention waves, each using a different PHE instructional model. Students provided first-person journal responses and focus group interview discussions. These qualitative data were thematically analysed to enhance validated quantitative questionnaires measuring student satisfaction of autonomy, competence, relatedness, and novelty, intrinsic motivation, and intention to be physically active. Findings show: 1. A statistically significant moderate positive relationship between posttest intrinsic motivation and intention to be physically active. 2. The third intervention wave produced a statistically significant difference in novelty satisfaction compared to the first wave. 3. A statistically significant increase between pretest and posttest intention to be physically active was measured. Meanwhile, three major qualitative themes were identified: Games, Challenges, and Belonging to a group. These themes were used to give greater meaning to the quantitative results using a complementarity narrative. These mixed methods findings demonstrate how novelty is perceived by PHE students and how these experiences impact students’ intention to be physically active. 
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The purpose of this chapter is to detail the key elements that have driven this dissertation. This introduction will provide the context in which this research fits in the general areas of sport, physical education, and physical literacy. It will also provide social and political agendas that align with the purpose of this research study. This chapter will then explore the personal motivations behind my own decisions to undertake this research journey. Finally, the chosen research methodology is identified along with the details of the participating research group. 
Each year ParticipACTION, a Canadian national non-profit organization that promotes and supports physical activity and healthy behaviours across the country, releases a national report card. This report card details how well Canadian children (aged 5-11), and youth (aged 12-17) are meeting physical activity and healthy behaviour standards. The ParticipACTION (2022) report was incomplete due to the pandemic. However, the ParticipACTION (2020) document indicates that Canadian children and youth are not meeting daily physical activity requirements. Specifically, only “39% of 5–17-year-olds are getting an average 60 minutes of moderate to vigorous physical activity each day” (p. 40). This number drops to just 30% for youth aged 12-17. When it comes to Physical and Health Education (PHE), the report shows that “36% of students aged 12-17 get a minimum of 150 minutes of physical activity during PHE class time” (p. 65) per week. Moreover, from “grades 6 to 10, students are engaged in just 26 minutes of physical activity during PHE class time” (p. 65). Making matters worse is the rate of children and youth not meeting the recommendations for daily screen time (less than two hours). The ParticipACTION (2020) report identified that only 28% of 12–19-year-old Canadians experienced less than two hours of screen time per day. So, by 2020, Canadian high school students were not active enough, and spending too much time in front of screens. Enter the pandemic, which exacerbated these trends. 
By October of 2020, only 16.5% of youth were meeting the daily screen time recommendation (ParticipACTION, 2022). No national data metric was recorded for PHE trends during the pandemic, however, only 37% of youth aged 12-17 were meeting the daily physical activity requirements by the Fall of 2020, compared to 51% pre-pandemic (ParticipACTION, 2022). To help improve trends, part of these reports is dedicated to identifying and grading environmental supports for children and youth to meet the guidelines. The reports grade households, schools, communities, and governments on their ability to promote and support healthy behaviours. However, none of these scored higher than a B+ (ParticipACTION, 2020), suggesting that community and governments must enhance supports for Canadian children and youth to become and remain healthy into adulthood. 
One significant support structure for children and youth to be physically active is Physical and Health Education (PHE). In the Canadian public-school systems, provincial governments dictate the curricula that students must learn. In 2010, the British Columbia (BC) government began the process of redesigning the curriculum (Ministry of Education, 2013). In 2016 the new curriculum for grades K-9 was mandated, and by 2019, K-12 curricula were fully mandated across all BC schools (Knaak, 2018). For the PHE area of learning, this would have a major impact. As the new curriculum states, “Physical and Health Education (PHE) is designed to develop educated citizens who have the knowledge, skills, and understandings they need to be safe, active, and healthy citizens throughout their lives.” (Ministry of Education, n.d.). The new PHE curriculum was the first in BC that combined Physical Education and Health Education, aligning with the UNESCO Quality Physical Education Guidelines for Policy-Makers (McClennan & Thompson, 2015) which was in response to the international increase in physical inactivity among youth, as well as cutbacks in physical education across the world. The new curriculum also focused on developing students' physical literacy. This outcome is defined by Whitehead (2010) as “the motivation, confidence, physical competence, knowledge and understanding to maintain physical activity throughout the lifecourse.” (p. 11). It is important to understand that motivation is purposefully listed first in this definition of physical literacy. Whitehead (2010) describes motivation as fundamental to the development of physical literacy. It is the catalyst to develop confidence and competence and therefore affords someone opportunities to be active in many environments. This means that a motivated, confident, competent mover active across many environments will see their motivation either maintained or increased. These interrelated attributes of physical literacy are driven first by the mover's motivation (Whitehead, 2010). With a redesigned curriculum aimed at developing physically literate, healthy, and engaged citizens, BC PHE teachers can focus on student motivation as a road map for developing physically literate students. 
Armed with a new PHE curriculum in BC, PHE teachers faced perhaps the discipline’s biggest challenge in generations in the form of the pandemic. Due to isolation requirements and separation from school and sports teams (Wahl-Alexander & McMurray, 2021), children and youth sedentary behaviours ballooned (ParticipACTION, 2022). However, as the world begins transitioning to life post-pandemic, there is a unique opportunity for BC PHE teachers to redesign learning environments to combat negative youth health trends. As a consequence of the pandemic and the public health policy responses to it, BC students could not attend school during the outbreak’s early stages and schoolwork was sent home electronically (remote learning). As Wahl-Alexander and McMurray (2021) detail, students have been at the centre of their learning because of how remote learning was delivered. For example, students could work at their own pace and were provided with choices (autonomy supports) as teachers navigated remote learning aiming to meet the needs of each student. So, as school systems resume post-pandemic, educators can exploit the pandemic benefits of student-centred learning. Practically, if PHE teachers can transition from traditional, male benefiting, sport-centric, teacher led curriculum (Timken, McNamee, & Coste, 2019) and towards a student-centred approach (Dyson, Griffin, & Hastie, 2004) focused on physical literacy (Whitehead, 2010), students will benefit greatly. 
When educators individualise learning, they are implementing strategies designed to meet the needs of their students (Standage, Duda, & Ntoumanis, 2005). More specifically, if teachers can provide support strategies that meet their students' needs for autonomy (like personal choice), competence (like optimal challenge), and relatedness (like a caring environment) their students are more likely to be intrinsically motivated (Deci & Ryan, 1985; Ryan & Deci, 2000). An intrinsically motivated student engages in activities because of their internal value, enjoyment, and personal challenge, rather than following commands or performing for a reward. For the PHE teacher, a practical collection of approaches that aim to support a range of student needs and therefore intrinsic motivation are referred to as instructional models (Metzler, 2011). These models are pedagogical tools that are gaining popularity as some place students at the centre of learning and allow PHE teachers to become facilitators (rather than dictators) of learning (Dyson, et al., 2004; Gurvitch & Metzler, 2010). An extension of meeting student needs to motivate them intrinsically is a recent line of research into the implementation of novel experiences in PHE. Studies have found positive links between novelty, autonomy, competence, relatedness, as well as intrinsic motivation, and intention to be physically active in the future (Aibar, Abos, Garcia-Gonzalez, Gonzalez-Cutre, & Sevil-Serrano, 2021; Fernandez-Espinola, Almagro, Tamayo-Fajardo, & Saenz-Lopez, 2020; Sevil-Serrano, Aibar, Abos, Generelo, & Garcia-Gonzalez, 2020). The links between these topics may provide PHE educators with strategies to motivate youth to become more active and healthier. This dissertation investigates the relationship between these phenomena to better understand how novelty may influence youth motivation in PHE. It does so by addressing the following two-part question:
How is novelty perceived in the first year of high school (grade 8) Physical & Health Education? How do these experiences impact intentions to be physically active?
As a PHE teacher with 14 years of experience, understanding student motivations has always been a personal interest. During the last few years, this interest spiked on the back of implementing novel gameplay into high school PHE classes. While it was anecdotally obvious that students enjoyed playing games that they were unfamiliar with, I did not fully understand why this phenomenon was occurring. Observing students highly engaged and enjoying being active by playing new games in PHE has fuelled this exploration into student motivation. With a growing understanding of Self-Determination theory (SDT, Deci & Ryan, 1985; Ryan & Deci, 2000, 2017, 2020), this researcher determined it was necessary to better understand how novelty in PHE effected students' motivation and their intention to be physically active after leaving school. If a best practice could be developed to satisfy student's needs, motivating them intrinsically, and transforming them into movers for life, such pedagogy would be invaluable for PHE teachers across the country, especially at a time when youth are not meeting recommended levels of physical activity. 
This researcher believes that the best available tools should be used to answer this research question. Therefore, a pragmatic paradigm best suited this researcher's belief that the current state of reality and knowledge is fluid, and both have a predisposition to change over time (Johnson & Onwuegbuzie, 2004). Thus, a complementarity mixed methods approach was used as it employs both quantitative and qualitative methods while using one data to enhance the other (Caracelli & Greene, 1993). Specifically, qualitative student journals were used to elaborate quantitative questionnaires throughout a multiwave survey (Miles & Huberman, 1994). Additionally, a quasi-experimental one-group pretest-posttest design (Milsap & Maydeu-Olivares, 2009) was used in harmony with the multiwave survey to track changes in quantitative data collected at the outset and the conclusion of the study. To complement these quantitative data collection methods, two focus group interviews occurred at the study’s conclusion. The multiwave survey housed three intervention waves, each utilizing one PHE instructional model (Dyson et al., 2004). These models were designed to support the (autonomy, competence, and relatedness) needs of students, as well as the need for novelty. 
This study targeted the convenience sample of grade 8 PHE students at Garibaldi Secondary School in Maple Ridge, British Columbia, Canada. Students made up two PHE classes that experienced the same daily routines, qualitative questions, quantitative questionnaires, focus group interviews, and pedagogical instructional models. 
As this dissertation reads, each chapter is titled and details each stage of the study. The literature review chapter unpacks the theory that underpins the study and is detailed to provide the rationale for the actions taken in this research. Peer-reviewed research studies in the fields of SDT, novelty, and the intention to be physically active are the main elements detailed in the literature review chapter. The methodology chapter describes the theory behind the design of the study as well as the actions taken before, during, and after each intervention wave. The findings and discussion chapter analyses the quantitative and qualitative data and then combines the data to provide a rich narrative describing how students perceive novelty and how it impacts their intention to be physically active. The final chapter then summarises the study and its findings, along with its strengths and weaknesses, and provides recommendations for future research.
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This chapter explores the literary context in which novelty, as it relates to motivation, was derived, and how it has evolved into a pedagogical tool as part of a well-known motivational theory. The early work of Deci (1975) and Ryan (1982) on intrinsic motivation included novelty as an integral part and formed the basis of Self-determination Theory (SDT), the theoretical framework supporting this current study. SDT and its sub-theories (especially Basic Psychological Needs Theory; Cognitive Evaluation Theory; and Organismic Integration Theory) guide this research. With these theories as a framework, it is further possible to explore the Trans-contextual model (Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003) and see how it connects basic psychological needs (including novelty) satisfaction, intrinsic motivation, and intention to be physically active in PHE high school students. The current study draws from all of these works, but also addresses the gap in the literature by giving students a voice and allowing them to speak of their own experiences with novelty. 
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The popularity of SDT since the turn of the century has grown across many facets of society and culture (Ryan & Deci, 2017). One area of growth within the field of SDT is the phenomenon of novelty. Research on this topic has blossomed on the back of the pivotal work of Gonzalez-Cutre, Sicilia, Sierra, Ferriz, & Haggar (2016).  These researchers laid the foundation for novelty as a potential fourth basic psychological need (BPN), placing it alongside autonomy, competence, and relatedness. These needs lay within one of the sub-theories of SDT to be detailed later in this chapter. Gonzalez-Cutre et al. (2016) innovative study was the first to propose novelty as a need and to measure its satisfaction, and as a result, a web of novelty research has been woven in the fields of physical exercise, health, and physical education. For example, Sylvester, Jackson, & Beaucamp (2018) framed novelty as separate to the similar phenomenon of variety and aimed to understand how each one impacted physical activity and nutritional behaviours. One year later, Gonzalez-Cutre & Sicilia (2019) studied the importance of novelty satisfaction in the high school PHE setting. Meanwhile in the same year, Timken et al. (2019) introduced a novel PHE pedagogical approach to a small group of high school females and measured how they perceived the experience. While some researchers were experimenting with novelty in different settings with varied participants, others were focused on novelty as a candidate BPN, expanding the work of Gonzalez-Cutre et al. (2016). Trigueros, Minguez, Gonzlez-Bernal, Aguilar-Parra, Padilla, Alvarez (2019) took the novelty satisfaction assessment tool created by Gonzalez-Cutre et al. (2016) and integrated it into a more comprehensive instrument and validated it within the Spanish high school context. Then Gonzalez-Cutre, Romero-Elias, Jimenez-Loaisa, Beltran-Carrillo, Hagger (2020) began the process of testing novelty as a fourth BPN across two Spanish studies. While they concluded more research was required, Fernandez-Espinola et al. (2020); Sevil-Serrano et al. (2020) and Aibar et al. (2021) were implementing novel interventions in the realm of physical education through the lens that novelty could be a potential BPN. Because this area of investigation is relatively new and the associated body of research is small, the number of studies such as those of Fernandez-Espinola et al. (2020) and Aibar et al. (2021) is limited; herein lies the area of the literature this study looks to add to. 
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SDT is an organismic theory that is concerned with how the environment within which one exists can promote or hinder human psychological flourishment (Ryan & Deci, 2017). The theory assumes that people are inherently prone to growth, learning, and social connection but these traits are not seen as automatic. Rather, it is the conditions in which an organism lives that provides the central tenants for self-motivation and well-being (Ryan & Deci, 2020). Specifically, for humans to thrive, three basic psychological needs must be fulfilled: autonomy, competence, and relatedness. According to Ryan and Deci (2000, 2017, 2020) autonomy is personal choice and self-regulation, and it is supported by opportunities of personal interest. Competence is success, growth, and mastery, all of which are supported by positive feedback and optimal challenge. Relatedness is connection and belonging that is supported by being cared for and respected by others. These three basic needs underpin SDT and form the framework for the sub-theory called basic psychological needs theory (BPNT) which will be detailed in a later section. While the fulfilment of these needs allows an organism to thrive in its environment, they have also been empirically linked to autonomous motivation (Ryan & Deci, 2000, 2017, 2020). 
Intrinsic motivation, the prototypical form of autonomous motivation, is described by Ryan and Deci (2000) as “the inherent tendency to seek out novelty and challenge, to extend and exercise one’s capacities, to explore, and to learn.” (p. 70). Initial studies involving positive and negative performance feedback saw direct effects on intrinsic motivation (Deci, 1975). However, studies by Fisher (1978) and Ryan (1982) showed perceived competence did not increase intrinsic motivation alone. Rather, the presence of autonomy (or a perceived locus of causality) accompanying competence was necessary. The need for competence and autonomy underpins the first SDT sub-theory called Cognitive Evaluation Theory (CET) where the effect of feedback and rewards alters the type of motivation one experiences (Ryan & Deci, 2000, 2017). Ryan and Deci (2000) reinforce that for intrinsic motivation to occur, activities must have a certain appeal of wonder, challenge or novelty. In contrast, Deci (1971) showed external rewards (such as trophies in sport) had a negative effect on intrinsic motivation, and development of an external perceived locus of causality (a result of decreased autonomy). deCharms (1968) defined intentionality variances of human autonomy using the perceived locus of causality. Behaviours that were intrinsically motivated would have an internal perceived locus of causality (I-PLOC), and extrinsically motivated behaviours would have an external perceived locus of causality (E-PLOC). 
The hunt for intrinsic motivation is best outlined in the second SDT sub-theory known as the Organismic Integration Theory (OIT, Ryan & Deci, 1985). While intrinsic motivation is optimal for human growth, learning and well-being, there are other types of [external] motivation that are internalized and integrated to regulate behaviour. OIT’s first proposition specifies that humans naturally “internalize extrinsic motivations that are endorsed by significant others” (Ryan & Deci, 2017, p. 182). The internalization is a process that involves absorbing values, beliefs, or behavioural regulations from the environment. As this process continues, these external factors are integrated with existing values, beliefs, and behaviours. Ryan & Deci (1985) took the work of deCharms (1968) and turned the PLOC binary (internal vs external) into more of a continuum. These processes are best illustrated on The Organismic Integration Theory (OIT) taxonomy of regulatory styles in figure 1 (Ryan & Deci, 2017, p. 193). 





Figure 1
OIT Taxonomy of Regulatory Styles
[image: ]                                                                     
Basic Psychological Needs Theory 
With an understanding of SDT and its sub-theories CET and OIT, BPNT can now be analysed. For one to thrive in good health the three basic psychological needs (BPNs) must be satisfied (Ryan & Deci, 2000, 2017, 2020). However, if these needs are thwarted, ill health and diminished functioning will result. The three BPNs are central to SDT and its sub-theories. Each of the needs are unique and interconnected, and the fourth proposition of this sub-theory states that “autonomy, competence, and relatedness will tend to positively relate to one another, especially at an aggregated level of analysis (i.e., across domains, situations, or time).” (Ryan & Deci, 2017, p. 249). Therefore, the more needs satisfaction balance one experiences within multiple contexts, the most positive the effect on well-being. Conversely, if one or more needs is absent or diminished, there is a negative effect on health. 
When it comes to implementing pedagogical tools for needs support, the balance of BPNs must be considered to ensure a positive effect on student well-being. Specifically, when supporting novelty as a need it cannot be done in isolation (Gonzalez-Cutre et al., 2020; Ryan & Deci, 2017). Support for autonomy, competence, and relatedness must also exist. Teixeira, Marques, Silva, Brunet, Duda, Haerens, Guardia, Lindwall, Lonsdale, Markland, Michie, Moller, Ntoumanis, Patrick, Reeve, Ryan, Sebire, Standage, Vansteenkiste, Weinstein, Weman-Josefsson, Williams, & Hagger (2020) developed the first classification of specific needs supportive techniques for autonomy, competence, and relatedness. These motivation and behaviour change techniques were derived for the health context making them a good fit for this study. A variety of these techniques were applied in this current study to support autonomy (non-controlling, informational language; provide choice), relatedness (show unconditional regard; demonstrate interest in the person) and competence (assist in setting optimal challenge; offer constructive, clear, and relevant feedback, Teixeira et al., 2020). 
[bookmark: _Toc133173236][bookmark: _Toc134538597]Novelty
Gonzalez-Cutre et al. (2016) defined novelty as “the need to experience something not previously experienced or deviates from everyday routine” (p. 159). Other research topics that are often compared to novelty include ‘novelty-variety’ (Bagheri & Milyavskaya, 2020), and ‘variety’ (Sylvester, Standage, Dowd, Martin, Sweet, & Beaucamp, 2014). However, the former is a recent pursuit, with minimal supporting research, while the latter is found in physical education literature (Abos, Garcia-Gonzalez, Aibar, & Sevil-Serano, 2021), but is more predominant in exercise and healthy behaviour studies (Sylvester et al., 2014; Sylvester, Lubans, Eather, Standage, Wolf, McEwan, Ruissen, Kaulius, Crocker, & Beauchamp, 2016; Sylvester et al., 2018). Moreover, the demonstrated link between novelty, motivation, and intention to be physically active (Fernandez-Espinola et al., 2020; Gonzalez-Cutre et al., 2020) best aligns with the Trans-Contextual Model (Hagger et al., 2003), to answer the research question posed in this study. 
Interestingly, recent studies have positively correlated novelty satisfaction with autonomous motivation (Gonzalez-Cutre et al., 2016; Gonzalez-Cutre et al., 2020). Both these studies primary intent was to present evidence for novelty to be considered a candidate basic psychological need, expanding the BPNT, and therefore SDT. However, it is their linkage of novelty satisfaction and autonomous motivation that provides greater importance to this current study. In the Gonzalez-Cutre et al. (2016) paper, two studies were completed. The first of which targeted 399 adults (mean age = 31.30 years) targeting the global level, while the second study involved 1035 first year PHE high school students (mean age = 16.20 years) at the contextual level. The varied contexts are important to the validity of novelty as a candidate BPN. Ryan and Deci (2017) detailed their criteria for additional BPNs, and their sixth criterion states that a need must operate universally, regardless of age and culture (applicable across contexts) (p. 252). Gonzalez-Cutre et al. (2016) use of global and contextual contexts is based on Vallerand’s (1997) hierarchical model of intrinsic and extrinsic motivation, a standard used by studies to demonstrate the universality of needs (Bagheri & Milyavskaya, 2020; Gonzalez-Cutre et al., 2020). By utilizing these two contexts, Gonzalez-Cutre et al. (2016) satisfied criterion six for novelty to be recognized as a BPN. While providing the tenants for novelty to be a BPN candidate, this dual study also introduced the Novelty Needs Satisfaction Scale and, in both studies, it was deemed valid. In the second study involving high school PHE students', novelty needs satisfaction (independent of autonomy, competence, and relatedness) was positively correlated with intrinsic motivation. Similar results were obtained in the Gonzalez-Cutre et al. (2020) dual study. While the 2016 paper introduced the idea of novelty as a BPN, the 2020 dual study set out to test novelty as a potential candidate. In the first group (exercise context), 303 Spanish adults (mean age = 33.50 years) completed five surveys about exercise and motivation. The results showed that novelty need satisfaction positively predicted autonomous motivation. The second study of 598 Spanish adults (mean age = 35.47 years) had participants compete six surveys about their life and well-being. Again, novelty need satisfaction was positively correlated with vitality and life satisfaction. While both Gonzalez-Cutre et al. (2016) and Gonzalez-Cutre et al. (2020) studies were primarily conducted for novelty to satisfy Ryan and Deci’s (2017) BPNT inclusion criteria, the positive correlations between novelty and intrinsic motivation are most relevant to this current research. 
Like novelty and intrinsic motivation, novelty and the intention to be physically active in the future have also been linked positively (Fernandez-Espinola et al., 2020). Intention to be physically active in the future was a product of the Hein, Muur, & Koka (2004) study in Estonia. In this study 400 PHE students aged 14-18 participated and their intrinsic motivation was compared to their intention to be physically active after high school. Purposefully, a scale used to measure intention was developed as part of this research. While the results of the Hein et al. (2004) study partly linked intrinsic motivation to intention to be physically active, a bigger more recent investigation produced richer results. The Fernandez-Espinola et al. (2020) study successfully linked needs satisfaction (including novelty), autonomous motivation, and intention to be physically active in the future. This investigation targeted 1665 PHE students (mean age = 12.43 years) who completed three surveys relating to their PHE experiences. One was a measure of their BPNs, the second their perceived locus of causality, and the third their intention to be physically active. The study found that novelty, autonomy, competence, and relatedness, all independently positively and significantly predicted autonomous motivation. Meanwhile, autonomous motivation positively and directly predicted intention to be physically active. Most interestingly, competence satisfaction was found to directly affect intention to be physically active. This would suggest that PHE teachers should provide optimal challenge and clear feedback to satisfy their students’ need for competence. In doing so, teachers would positively impact their students' intention to be physically active beyond PHE class. The findings by Fernandez-Espinola et al. (2020) compliment and expand those found by Hein et al. (2004) while supporting the idea that what students experience in PHE can positively impact their physical activity choices outside of class (Hagger et al., 2003). 
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Fernandez-Espinola et al. (2020) findings that link needs satisfaction with autonomous motivation and intention to be physically active align with the trans-contextual model created by Hagger et al. (2003). The trans-contextual model is heavily reliant on SDT and is predicated on three propositions that predict the link between activities in PHE and out-of-school physical activity intention (Haggar & Chatzisarantis, 2016). Additionally, for the model to be properly replicated these propositions must be adhered to. Proposition 1 states: “Perceived support for autonomous motivation predicts autonomous motivation within educational contexts” (p. 363). When aiming to elicit autonomous motivation in PHE students, the importance of BPN satisfaction is again realized here. When autonomy, competence, and relatedness are satisfied, students are predicted to be motivated autonomously (Fernandez-Espinola et al., 2020; Ryan & Deci, 2000, 2017). Proposition 2 of the trans-contextual model states: “Autonomous motivation toward activities in an educational setting predicts autonomous motivation toward similar activities in an out-of-school context.” (p.368). This tenant is supported by two theories. The first is a mechanism within the work of Vallerand (1997) that suggests intrinsic motivation towards one activity is contextually transferrable, albeit imperfectly, if the contexts are similar. The second supportive mechanism returns us to SDT. If a student in PHE class has their BPNs supported and satisfied, they are more likely to seek out similar activities outside of school (Deci & Ryan, 1985). The feelings of enjoyment and fulfilment that a student experiences in class drive the search for activities and contexts that previously met their needs (Haggar & Chatzisarantis, 2016). The third and final proposition of the trans-contextual model, Proposition 3, states that: “Autonomous motivation in an out-of-school context predicts future intention to engage in out-of-school activities and actual behavioural engagement” (p. 369). This final tenant is supported by the theory of planned behaviour. Herein, Ajzen (1985, 1991, 2014) posits that intention drives future engagement in activities. Specifically, intention is facilitated by attitudes, subjective norms, and perceived behavioural control. This final proposition harmonizes with the intention to be physically active scale (IPAS) created by Hein et al. (2004). Practically, when needs are met in the PHE context, students are more likely to be motivated autonomously, and therefore are predictably more likely to be physically active outside of school. 
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Fernandez-Espinola et al. (2020) and Gonzalez-Cutre et al. (2020) demonstrate that support for BPNs, as well as novelty, leads to satisfaction of such needs, which predicts autonomous motivation, and therefore the intention to be physically active outside of PHE class (Hagger et al., 2003; Hagger & Chatzisarantis, 2016; Hein et al., 2004). The trans-contextual model (underpinned by SDT) can show how novel PHE experiences impact future physical activity behaviours. The trans-contextual model will aide in answering the second part of the current research question - How do these experiences impact intentions to be physically active? However, the first part of this research question remains under analysed: How do grade 8 PHE students perceive novelty? To answer this, it is first necessary to understand how to support novelty in the PHE setting as a PHE teacher. For this, we can look at Gonzalez-Cutre & Sicilia (2019) who took novelty (alongside the other three BPNs) deeper into the PHE realm. Their aim was to understand how BPNs and novelty impact several positive outcomes in PHE. One of the takeaways from their study is the explanation of the positive correlation between autonomy and novelty. They found that when a student encounters a new or different activity that spurs personal interest, novelty satisfaction occurs. However, if there is no personal interest in the activity, there is no novelty satisfaction. Therefore, even if a PHE teacher thinks an activity might be novel to their students, novelty satisfaction can be different depending on individual student interests. Much the same as a challenging activity is perceived differently depending on the individual’s level of perceived competence (Csikszentmihalyi, 1990). Radel, Pelletier, & Sarrazin (2013) found a similar effect between competence and autonomy when students were problem solving. Specifically, autonomy was only observed when a student's perceived competence was high. 
With the knowledge that novelty satisfaction may vary between students, programming PHE pedagogy to elicit such satisfaction is complex. The search for best practice(s) to elicit novelty satisfaction reveals the gap in the current body of literature and is the impetus of the current research. Aibar et al. (2021) built on the work of Gonzalez-Cutre & Sicilia (2019) to posit autonomy support as a potential tool for educators to lean on to satisfy BPNs, including novelty. In their study, 1153 high school PHE students across four high schools in Spain participated. The mean age of these students was 14.11 years and the study confirmed two positive correlations. The first was between students' perception of their PHE teachers BPN support with novelty satisfaction. The second was BPN (and novelty) satisfaction with intention to be physically active in the future. This latter finding aligns with previous studies (Fernandez-Espinola et al. 2020; Haggar & Chatzisarantis, 2016) but the former (BPN support and novelty satisfaction) was the first result of its kind. Specifically, Aibar et al. (2021) found a strong positive relationship between autonomy support from PHE teachers and satisfaction of novelty in their students. This mirrored the work of Gonzalez-Cutre & Sicilia (2019) and their discovery of the relationship between autonomy and novelty. This means that PHE teachers who embrace autonomy supportive strategies in their pedagogy would in turn support novelty satisfaction. For example, teachers should advocate for student's interests and involve students in their own learning. The same study also linked student's perceptions of competence and relatedness support to novelty satisfaction. Therefore, research suggests (Fernandez-Espinola et al. 2020) teachers should also aim to provide optimal challenges for their students while providing meaningful feedback (Ryan & Deci, 2000), and create an environment where students can experience new and close relationships. If educators do these things well, they would be supporting BPN and novelty satisfaction (Aibar et al., 2021; Gonzalez-Cutre & Sicilia, 2019). While autonomy support can catalyse satisfaction of multiple needs (Aibar et al., 2021), support for all BPNs is further confirmed by these findings. This is parallel with Ryan and Deci (2017) who confirm that all needs should be supported for optimal well-being. So, as a means of practicality, Aibar et al. (2021), Fernandez-Espinola et al. (2020), and Gonzalez-Cutre and Sicilia (2019) suggested specific pedagogical tools PHE teachers could implement to meet BPN and novelty satisfaction in their classrooms. These studies suggest implementing novel activities or units of work, different motivation and behaviour change techniques, teaching styles, novel assessment methods, field trips, varied equipment and materials, and pedagogical models. Furthermore, these studies propose that further research using these suggestions is required. Finally, to truly foster novelty satisfaction, Aibar et al. (2021) and Gonzalez-Cutre & Sicilia (2019) caution that students’ previous experiences should be assessed before implementing such novel approaches as the results will determine the best possible pedagogy.
[bookmark: _Toc133173239][bookmark: _Toc134538600]Novel Pedagogy
It is now evident that for novelty satisfaction to occur in PHE students, significant planning must be done by PHE teachers. Not only should students be pre-screened before pedagogical tools are chosen (Aibar et al., 2021; Gonzalez-Cutre & Sicilia, 2019), but the plethora of tools should also be considered carefully to ensure teachers have the skills to implement them fully. This is something Timken et al. (2019) highlighted in their recent study. In this study, 17 female PHE students (mean age 14.6 years) participated in a 14-week intervention in the northwest of the USA. The intervention involved students taking part in their PHE classes within an off-campus health club context. Students were instructed by Physical Education Teacher Education faculty, and Exercise Science research assistants from a local university, not their usual PHE teachers. While students could choose how to use their time, the structure for each lesson was the same: 40% cardiovascular, 40% resistance training, 20% flexibility. Each lesson would conclude with a 20-minute group activity session led by the research assistants where students had a choice between two options (e.g., yoga or pilates). For this group of females, autonomy and relatedness emerged as the two main themes. Students expressed their desire for independence, producing the first theme of autonomy. After initial phases of instruction, students were allowed to construct and implement their own fitness programs. Instructors then became facilitators and mentors providing guidance and advice to students, producing the second theme of relatedness. A breadth of knowledge and expertise among the instructors afforded these experiences for their students. 
Timken et al. (2019) acknowledged the challenge faced by PHE teachers in designing and implementing meaningful pedagogy that meets the needs of all students. They went on to advocate that PHE teachers are well educated in alternative curricular and instructional models, the latter of which have been around since the turn of the century (Bunker & Thorpe, 1982; Siedentop, 1994), and promoted more heavily since then (Dyson, Griffin & Hastie, 2004; Gurvitch & Metzler, 2010; Metzler, 2011). Regardless of the instructional model chosen, they all have their own complexities and take time and experience to fully understand. To significantly impact novelty and motivation responses, Gil-Arias, Diloy-Pena, Sevil-Serrano, Garcia-Gonzalez, and Abos (2021) chose to combine two PHE instructional models. In their Spanish study, they hybridized Teaching Games for Understanding (Bunker & Thorpe, 1982) and Sport Education (Siedentop, 1994). The study focused on 53 PHE students with an average age of 15.50 years. The intervention was chosen because no students had previous experience with either Sport Education (SE) or Teaching Games for Understanding (TGfU). Moreover, the staff teaching this unit had no experience with the models. Vitally, the PHE teacher teaching the models underwent 14 hours of related training over the course of the study. The training module was designed by experts in the fields of SE and TGfU. At the conclusion of the intervention, improvements were seen in students' perception of their teacher supporting BPNs, student satisfaction of BPNs, novelty satisfaction, and intrinsic motivation. While these findings align with others (Aibar et al. 2021; Fernandez Espinola, 2020; Gonzalez-Cutre & Sicilia, 2019; Haggar & Chatzisarantis, 2016) the depth of teacher training here speaks to the importance of expertise required to deliver instructional models successfully. 
The final theoretical element underpinning this current research study is the utilization of free play. As previously mentioned, autonomy support can satisfy the need for novelty (Aibar et al. 2021; Gonzalez-Cutre & Sicilia, 2019). In practice, a weekly lesson solely dedicated to student free play was deemed necessary to highlight autonomy support and satisfy all needs including novelty. This strategy was also chosen because free play specifically benefits students at the grade 8 level. As Cairney, Bulten, King-Dowling, & Arbour-Nicitopoulos (2018) indicate, active free play peaks at the age of 12, and then declines to age 14. Another reason for implementing free play as an autonomy support strategy was that high levels of perceived autonomy can produce greater persistence and effort (Deci & Ryan, 1985). So, not only could students join with friends in commonly enjoyed activities, or experiment with different equipment and/or different peer groups, they could take learning experiences from current units of work and implement practice routines. By supporting autonomy via free play, Lonsdale, Sabiston, Raedeke, Ha, & Sum (2009) showed how their students were more physically active in their free choice lessons compared to their structured physical education classes. Additionally, Kinder, Gaudreault, Jenkins, Wade, & Woods (2019) found their students preferred unstructured free play because students had choice, independence, and freedom to perform intrinsically. In the search for strategies that support all needs and therefore intrinsic motivation and intention to be physically active, free play was identified as an important tool. After all, the BPNT Proposition 2 states: “Satisfaction of each of the three psychological needs is facilitated by autonomy support, whereas controlling contexts and events can disrupt not only autonomy satisfactions, but relatedness and competence need fulfilments as well.” (Ryan and Deci, 2017, p. 247). 
[bookmark: _Toc133173240][bookmark: _Toc134538601]Where does this current study lie?
This study lies within the gap in the research that does not describe implementation of specific PHE pedagogical methods aimed to elicit novelty satisfaction, and therefore intention to be physically active in the future. As Ryan and Deci (2020) put it, more “qualitative studies also are needed to detail educational innovations providing need-supportive environments, to serve as models for change” (p. 9). By taking the necessary steps to pre-screen students' previous experiences to gauge what may indeed be novel, and implementing calculated PHE instructional models alongside free play, an explicit series of innovative interventions can serve as a template for novelty satisfaction in grade 8 PHE students. Such a template does not appear in the literature (Aibar et al., 2021; Ryan & Deci, 2020). Furthermore, student voice is rarely seen in this field of study. As White, Bennie, Vasconcellos, Cinelli, Hilland, Owen, and Lonsdale (2021) show, there are only 34 qualitative studies linking SDT theory and PHE prior to June 2020. Answering the current research question through the lens of SDT may allow other PHE advocates to implement strategies to best support novelty satisfaction in their own practice. 
[bookmark: _Toc133173241][bookmark: _Toc134538602]Summary
This researcher has a deep interest in student motivation and the effects of intrinsic motivation on becoming and remaining physically active. Grounded in SDT, supporting the BPNs of PHE students has been a mainstay of personal pedagogy to this end. As a high school PHE teacher, the search for best practices regarding student motivation has taken centre stage in this current study. Specifically, novelty and its effects on both motivation and intention to be physically active have ironically become this researcher's novel interest and the focal point of this research. 
Since the work of Gonzalez-Cutre et al. (2016) proposing novelty as a BPN candidate, studies continue to support its inclusion as a BPN alongside autonomy, competence, and relatedness (Fernandez-Espinola et al. 2020; Gonzalez-Cutre et al., 2020; Gonzalez-Cutre & Sicilia, 2019). Just as novelty has its roots in SDT, the trans-contextual model developed by Hagger et al. (2003), provided the framework to link BPN satisfaction with intrinsic motivation and intention to be physically active. Fernandez-Espinola et al. (2020) took things further by including novelty as a BPN within the trans-contextual model, providing a guideline for this current study to proceed similarly. Gonzalez-Cutre & Sicilia (2019) explained how novelty is experienced through personal interest and that satisfying this need will vary among students. To best address this variance and facilitate the needs of all students, Aibar et al. (2021) provided a wide array of options for PHE teachers to experiment with. Timken et al. (2019) showed us how a gender specific and resource heavy novel PHE unit of work can support the need for autonomy and relatedness. However, Dyson et al. (2004) and Metzler (2011) allow for a more conservative and comprehensive approach. They suggested the utilization of three interrelated student-centred instructional models. This type of approach would provide an opportunity to analyse how each model impacts novelty satisfaction. Moreover, this researcher has previous experience teaching these PHE pedagogical instructional models. This fact cannot be overstated, as expertise in teaching instructional models aimed at supporting BPNs and novelty is a common requirement in research of this kind (Aibar et al., 2021; Gonzalez-Cutre & Sicilia, 2019; Timken et al., 2019). All these facets forge together to provide the theoretical framework for the implementation of BPN (and novelty) supportive strategies across three instructional model-based intervention waves within this research study. The Methodology chapter to follow explores each wave, detailing the inner workings of these instructional models, the measurement tools used to track student responses to each intervention, and the theoretical underpinnings of the research design. 



[bookmark: _Toc133173242][bookmark: _Toc134538603]Methodology
The purpose of this chapter is to detail the philosophical and theoretical underpinnings of the chosen research methods and to explicate these methods as they were conducted. The rationale of this project is to discover how students perceive novelty, and how these experiences impact their intention to be physically active. To answer this two-part question, a complementarity mixed methodology was used. 
[bookmark: _Toc133173245][bookmark: _Toc134538604]Participants, Duration, and Ethics
[bookmark: _Int_SSEkbeA9]A convenience sample of two Grade 8 Physical and Health Education (PHE) classes participated in this study. These classes are referred to as Class E and Class G. Prior to participating in this study, students (aged 13 and 14) and their caregivers submitted signed assent and consent, respectively. Of the initial 47 students enrolled in the classes, 46 provided consent, and 44 remained in the study for its duration. 
Research was conducted during the second semester of the 2021/22 school year in a public secondary school in Maple Ridge, British Columbia, Canada. The study began on February 14th, 2022, and concluded on June 14th, 2022. The research was approved by the Ethics Committee of the researcher’s university. Additionally, the principal of the school where the study took place issued written approval.
[bookmark: _Toc133173246][bookmark: _Toc134538605]Methodology Within a Paradigm
While contemplating the research question, a pragmatic paradigm influenced the choice of a mixed methods approach. This paradigm was used as it aligns with this researcher’s ontological and epistemological views. These views mirror Johnson and Onwuegbuzie (2004) as they describe “current truth, meaning, and knowledge as tentative and as changing over time.” (p.18). Practically, this meant answering the research question with the best possible methods available. Herein, reliable and validated quantitative tools were combined with qualitative student journal responses and focus group interviews to form the foundation of a complementarity mixed methods design (Caracelli & Greene, 1993). Complementarity was chosen because the research question aims to understand overlapping facets of novelty. By exploiting a complementarity mixed methodology, the student lived experience of novelty satisfaction, and how these experiences impact intention to be physically active, the research aims to yield a full, elaborated comprehension of novelty (Greene, Caracelli, & Graham, 1989). To ensure the integrity of this complementarity mixed methodology through the lens of a pragmatic paradigm, Caracelli and Greene (1993) caution that overlapping of facets should not be too great, as this may result in an unintended triangulation design, while Green et al. (1989) assert that the implementation of methods should occur simultaneously across the study. To mirror these assertions, the research design combines methods aimed at measuring novelty satisfaction as well as physical activity intention and does so concurrently. 
[bookmark: _Toc133173247][bookmark: _Toc134538606]Research Design
The research design included both a multiwave survey (Miles and Huberman, 1994) and a quasi-experimental one-group pretest-posttest design (Milsap & Maydeu-Olivares, 2009). The implementation of a multiwave survey served as the framework for mixed data collection across three distinct intervention waves. The Miles and Huberman (1994) multiwave survey design combines continuous qualitative field research (student journals), with three waves of quantitative data collection (questionnaires). To accommodate these waves, the semester was split into three units of work. This is a strength of using the multiwave survey as it allowed for three distinct periods of novel pedagogy for comparison. To complement the multiwave survey, a quasi-experimental one group pretest-posttest design was used (Milsap & Maydeu-Olivares, 2009). This allowed the measurement of student motivation and intention to be physically active at the beginning and end of the semester. As a complement to these quantitative methods, students also participated in qualitative focus group interviews at the end of the study.  
Before implementation of novel pedagogy, Aibar et al. (2021) and Gonzalez-Cutre & Sicilia (2019) assert that one must first understand students' previous experiences. To do this, students took the Physical Activity Questionnaire for Older Children (Kowalski, Crocker, & Donen, 2004). The questionnaire inquired about students elementary PHE experiences. It showed that students took part in repetitious activities most often delivered via direct teacher instruction. Consequently, three complementary student-centred PHE instructional models were chosen to deliver novel experiences in each of the three intervention waves. The models chosen were Cooperative Learning (Metzler, 2011), Tactical Games (Griffin, Mitchell, & Oslin, 1997), and Sport Education (Siedentop, 1994). These three were preferred because they shift the educator from a teller into a facilitator of learning (Metzler, 2011). Dyson, Griffin, & Hastie (2004) provide further support for these models describing how each one complements the next. Cooperative Learning (CL) provides the experience of working in (unfamiliar) groups, creating experiences like that of Sport Education (SE) or Tactical Games (TG) where small-sided teams are used. Also, TG affords problem solving and group decision making, and these qualities are heavily relied on in SE. Finally, SE relies on roles of responsibility like officiating games, whereas CL is reliant on students taking ownership of specific roles and executing them to forge group success.
In practice, each intervention wave included an instructional model partnered with a unit of work, and weekly free play. The first wave was four weeks long and combined a Leadership unit with CL. The second wave was called Throwing and Catching, was delivered using TG and was five weeks long. The final wave took six weeks and utilized SE to deliver the Becoming a Good Teammate unit. Within each wave, weekly free play lessons occurred each Friday. In these lessons, students could choose the activities they participated in. This was an autonomy support strategy aimed at satisfying all needs, including novelty (Aibar et al., 2021; Gonzalez-Cutre & Sicilia, 2019).
The first intervention wave combined CL and a unit of work called ‘Leadership’. Initially, students were placed in groups (6 groups per class) designed for students to take on specific roles each lesson. These roles were ‘Creator’, ‘Questioner’, ‘Teacher’, ‘Cheerleader’, and ‘Co-Teacher’. For each lesson the goal was to meet the requirements of the role the students were assuming (e.g., create 3-5 rules if they were the game Creator), collaborate to design a small group game and teach it to another group. Group success was reliant on student execution of their roles, a foundation of the CL instructional model. To elicit novelty, equipment changed each lesson and was limited to two items per group (e.g., hula hoops and bean bags). Other equipment included dodgeballs and frisbees, tennis balls and polo sticks, rubber chickens and scooters. After each lesson, students self-assessed their role execution, and peer assessed the game they learned using a provided rubric. At the mid-point of this unit, students completed their first journal entry by answering six questions adapted from Timken et al. (2019). These questions were used for each journal reflection thereafter. Unstructured free play occurred every Friday for the duration of the unit. Towards the conclusion of this unit, students reflected again, and completed the Satisfaction of Psychological Needs Scale in physical education [SPN-PE] (Trigueros et al., 2019) for the first time. Pairing the qualitative and quantitative data collection simultaneously strengthened the complementarity methodology that this study is structured on (Greene et al., 1989). 
The second intervention wave involved a unit of work called ‘Throwing and Catching’, facilitated through TG (Griffin et al., 1997). In this unit students picked their own teams (a deviation from the CL model) to play small-sided versions of mainstream sports. During each lesson students faced tactical problems, created solutions, and then implemented their solutions back in the game (Mitchell, Olsin, & Griffin, 2003). This model provided varied learning situations, with different teammates, across a variety of sports both common and uncommon. The common sports played were lacrosse, basketball, baseball, and handball, while the uncommon sports were bocce, rugby, aussie rules football, and field events, javelin, discus and shot put. To fully support autonomy in this unit, semi-structured free play occurred each Friday. The change to semi-structured free play involved a restriction on the space students could use for their free play (e.g., just outdoor spaces). In part this was a result of the learning spaces allocated to the class. Furthermore, active play is more conducive to the outdoors (Priebe, Latimer-Cheung, Berry, O-Reilly, Rhodes, Spence, Tremblay, & Faulkner, 2019). In the fifth and final week of this unit, students completed their journal reflections and the SPN-PE (Trigueros et al., 2019) questionnaire once again. 
The final intervention wave partnered the ‘Becoming a Good Teammate’ unit with the SE instructional model. This unit provided students with a diverse range of novel experiences as players and officials. To elicit these experiences, the chosen “sports” were modified, small-sided games, new for all students. Playing these games within a competitive structure provided students with opportunities mirrored in sport outside of school. As reinforced by Gil Arias et al. (2021) and postulated by Siedentop, Hastie, & Van De Mars (2019), an authentic, educational, and inclusive sport experience is the aim of the sport education instructional model. On top of being novel, the small-sided games levelled the playing field for all students, reduced the risk of domination, and promoted inclusion. This unit was the longest of the three, taking six weeks. This was to accommodate the SE tenants of comprehensive seasons of play (Siedentop, 1994). During the middle and final weeks, students reflected in their journals and completed the SPN-PE (Trigueros et al., 2019) for the third and final time.
[bookmark: _Toc133173248][bookmark: _Toc134538607]Quantitative Data Collection Methods
[bookmark: _Toc133173249][bookmark: _Toc134538608]The Physical Activity Questionnaire for Older Children [PAQ-C]. The PAQ-C (Kowalski et al., 2004) scale targets students between Grades 4 and 8, and from 8 to 14 years of age. It is a seven-day recall tool, aimed at measuring physical activity levels. The tool was chosen to determine the physical activities students took part in during Grade 7 PHE. 
For example, “In your last year of elementary school, during your physical education (PE) classes, how often were you very active (playing hard, running, jumping, throwing)? 
· I didn’t do PE
· Hardly ever
· Sometimes
· Quite often
· Always”
The PAQ-C was adapted for this study and used to understand student previous experience to accurately implement novelty-supportive strategies (Aibar et al., 2021). The PAQ-C can be found in Appendix A.
[bookmark: _Toc133173250][bookmark: _Toc134538609]Perceived Locus of Causality – Revised [PLOC-R]. The PLOC-R (Vlachopoulos, Katartzi, Kontou, Moustaka, & Goudas, 2011) is a motivation scale used to measure physical activity behaviour regulation. It is specifically designed for school aged children in the physical education setting and was used pretest and posttest. The PLOC-R was selected because of its validity and reliability for the grade 8 cohort in the physical education setting, as well as its specificity measuring intrinsic motivation.  Moreover, the same tool was used in Trigueros et. al (2019) novelty study and in the Hutmacher, Eckelt, Bund, & Steffgen (2021) validation study of the PLOC-R. The 19-point tool uses a Likert scale of 1-7 from “not agree at all” to “totally agree” beginning with the stem statement: “I participate in Physical Education...”. A sample of this scale can be found in Appendix B. 
[bookmark: _Toc133173251][bookmark: _Toc134538610]Intention to be Physically Active Scale [IPAS]. The IPAS was developed by Hein et al. (2004) and is used to measure a student's intention to be physically active beyond school age. In this current study, the scale is used pretest and posttest. In their trial, Hein et al. (2004) included students aged 14-18; and while this age cohort is slightly older than that of the current study, the scale’s simplicity (just five questions), and the strong link between intention to be physically active and autonomous motivation were compelling reasons to adopt this scale. Furthermore, Fernandez-Espinola, Almagro, Tamayo-Farjado, & Saenz-Lopez (2020) study on intention and novelty uses the IPAS for 13-year-olds in their first year of high school. The 5-point tool uses a 1-5 Likert scale from “strongly disagree” to “strongly agree”. A sample of this scale can be found in Appendix C. 
[bookmark: _Toc133173252][bookmark: _Toc134538611]Satisfaction of Psychological Needs in Physical Education [SPN-PE]. The SPN-PE is a scale used to measure the three basic psychological needs and novelty in a single instrument. This scale, developed by Trigueros et al. (2019) and deemed valid and reliable in the Spanish high school physical education setting, was used after each of the three intervention waves. The 18-point tool uses a 1-7 Likert scale from “totally disagree” to “totally agree” with the stem statement: “In my PHE classes...”. A sample of this scale can be found in Appendix D. 
[bookmark: _Toc133173253][bookmark: _Toc134538612]Qualitative Data Collection Methods 
[bookmark: _Toc133173254][bookmark: _Toc134538613]Student Journals. Students used journals to reflect during the three intervention waves. The intent was for students to respond twice during each wave. However, the middle wave saw just one reflection, at the end of the unit. This was due to high student absences, and an absent stretch by this researcher. Students completed each entry on Friday’s, prior to their free play sessions. Students responded to the same six questions each time:
1. What have you liked about this unit/instructional model/activity?
2. What have you disliked about this unit/instructional model/activity?
3. What parts of this unit/instructional model/activity have been new to you?
4. How did you feel when you encountered something new within this unit/instructional model/activity?
5. Which experiences have you enjoyed most? Why do you think you enjoyed these experiences over others?
6. Which experiences would you want to try again outside of PHE class?
These questions and journaling methods were adapted from Timken et al. (2019) because of the  cohort size (19) and age (grade 9), and the questions focus on novelty, choice, and motivation.
[bookmark: _Toc133173255][bookmark: _Toc134538614]Focus Groups. Two semi-structured focus group interviews were conducted at the conclusion of the study mirroring the work of Timken et al. (2019). Seven students from Class E and six from Class G participated in each interview. The groups were formed by asking for volunteers the days prior to the interviews. Originally both classes had seven members, however a student from Class G was absent on the day of their interview. Each interview was conducted during a Flex-block (second block of the day where students choose their location) in a classroom. The intent of these interviews was to gather shared experiences to complement the individual perceptions within journal responses. Focus groups were led by this researcher, and recorded for later transcription. Initial interview questions were based on the work of Gil-Arias et al. (2021) and chosen for their focus on novelty and intention:
Novelty
· Do you feel that you do novel activities/lessons or are they all familiar?
· Has this unit/instructional model/activity been new to you? 
· Which parts/activities/lessons did you find most novel?
· Which parts/activities/lessons did you find most enjoyable? Why?
· When you perceive something as novel, how does that make you feel?
· Have any novel experiences changed how you feel about being physically active outside of PHE?
Intention
· Have any novel experiences changed how you feel about being physically active outside of PHE?
· Would you like to continue participating in these sports or in volleyball in the
recess or in your free time?
· Would you like to join an amateur team (e.g., school athletics / intramurals / after school)?
· Would you like to play these activities from time to time?  
[bookmark: _Toc133173256][bookmark: _Toc134538615]Data Analysis
Quantitative data were analyzed using SPSS version 28 and the Williams (2021) SPSS Laboratory Manual was followed. Raw data was collated in an Excel spreadsheet and later transferred to SPSS with variables labeled and categorized. Descriptive statistics (mean, minimum, maximum, standard deviation, skewness, and kurtosis) were then calculated for each variable, tests for normality were performed, and correlations between intrinsic motivation and intention to be physically active were calculated (pretest and posttest). Novelty satisfaction variance was calculated using a one-way repeated measures ANOVA. A Wilcoxon Signed Rank Test (non-parametric) was conducted to evaluate the relationship between needs satisfaction and intrinsic motivation. Finally, a paired samples t-test (parametric) was conducted to evaluate the relationship between needs satisfaction and intention to be physically active. Effect size was also calculated for this parametric test. 
Analysis of the qualitative data was undertaken using NVIVO version 1.5.1 with thematic analysis chosen as the most pragmatic method to analyze the qualitative data sets. The six-step thematic analysis Braun & Clarke (2006) outlined was used:
1. Familiarizing yourself with your data
2. Generating initial codes
3. Searching for themes
4. Reviewing themes
5. Defining and naming themes
6. Producing the report                                                                                                 (p. 87) 
Following these steps, journal responses were converted from student booklets into a word document. Conversion occurred soon after each journaling period so the data could be familiarized by this researcher. When all interventions were completed, all responses were typed, and interviews were transcribed. Initial open coding (using NVIVO) of data sets began with a theory driven approach, aiming to identify relevant text linked to the elements of the research question (novelty, motivation, intention, etc.). Axial coding followed by aligning with the overarching pragmatic paradigm, and the search for semantic themes using a realist approach began. This meant explicit themes were tied directly to the research question and allowed for themes to reflect student experiences using their language (Braun and Clarke, 2006). Themes were reviewed, named, and renamed to ensure clarity. Then, in a complementarity narrative, explicit student extracts embedded in the themes were used to enrich and elaborate the quantitative data (Carroll & Rothe, 2010). 
[bookmark: _Toc133173257][bookmark: _Toc134538616]Summary
A complementarity mixed methods approach best fits the current research question because the two parts, while separate, examine different aspects of the novelty phenomenon (Greene et al., 1989). By combining the Miles and Huberman (1994) multiwave survey with a quasi-experimental one-group pretest-posttest design (Milsap & Maydeu-Olivares, 2009), novelty satisfaction could be measured at each intervention wave, while pretest motivation and intention could be compared with posttest measurements. Concurrently, student journal responses and focus group interviews aimed to enrich these quantitative data. Each intervention wave utilizes a novel unit of work and instructional model, as well as free play. The tools chosen to measure novelty satisfaction (Trigueros et al., 2019), motivation (Vlachopoulos et al., 2011), and intention (Hein et al., 2004) have all been previously validated within the PHE realm, while the qualitative tools mirror recent work in this field (Gil-Arias et al., 2020; Timken et al., 2019). By comparing the validated numerical data with student perceptions, a complementarity analysis presents a more complete story of how students experience novelty in PHE 8, and how their experiences impact their intention to be physically active in the future.
[bookmark: _Toc133173258][bookmark: _Toc134538617]Findings and Discussion
[bookmark: _Toc133173259][bookmark: _Toc134538618]Introduction
This chapter will present the quantitative and qualitative findings of this study. The mixed method data is then analyzed using a complementarity discussion. This type of narrative uses the qualitative findings to elaborate the quantitative results to provide an elaborated understanding of students’ novel experiences, and how these experiences impact grade 8 PHE students' intention to be physically active.
[bookmark: _Toc133173260][bookmark: _Toc134538619]Quantitative Results
All descriptive statistics can be found in Appendix E. 
[bookmark: _Toc133173261][bookmark: _Toc134538620]Result One: Motivation and Intention. Correlations were measured between intrinsic motivation and intention to be physically active at pretest and posttest junctures. Pretest data followed a normal distribution whereas posttest data did not (see Appendix F, Table F1). The pretest data was compared using the Pearson Product-Moment Correlation and calculated at 0.078 (p>0.05). This showed a statistically non-significant relationship between initial intrinsic motivation and intention to be physically active. However, a Spearman Rank-order Correlation at posttest found that there was a statistically significant moderate positive relationship between intrinsic motivation and intention to be physically active (r=0.35, N=37, and p<0.05). Both correlation calculations are tabulated in Appendix F - Table F2 and Table F3. 
[bookmark: _Toc133173262][bookmark: _Toc134538621]Result Two: Comparing Novelty. A one-way repeated measures ANOVA was conducted to compare novelty satisfaction across the three intervention waves. The means and standard deviations are presented below in Table 1. There was a statistically significant effect for novelty interventions [Wilk’s Lamba = 0.035, F(2, 26) = 3.817, P=0.035, multivariate partial eta squared = 0.227] - see Appendix G. According to Cohen (1988), this suggests a small effect size and that no significant practical implications can be inferred. 
Table 1: Means and Standard Deviations of Novelty Satisfaction in each Intervention Wave
	Descriptive Summary of Novelty Satisfaction 

	
	Mean
	Std. Deviation
	Responses

	Intervention Wave 1
	4.571
	0.808
	28

	Intervention Wave 2
	4.780
	0.619
	28

	Intervention Wave 3
	4.993
	0.711
	28



A dependent t-test (paired samples t-test) was then conducted to determine where the significance lay within the novelty satisfaction data. As the three data sets were normally distributed, and outliers did not greatly impact the 5% trimmed mean, this test was deemed valid. A statistically significant difference was only observed between the first intervention wave, Leadership (M=4.5711, SD=0.80778) and the third intervention wave, Becoming a Good Teammate [M=4.9932, SD=0.71076, t(31)=-2.728, p<0.05] - see Appendix G. 
[bookmark: _Toc133173263][bookmark: _Toc134538622]Result Three: Basic Psychological Needs & Novelty Satisfaction on Intrinsic Motivation. A Wilcoxon Signed Rank Test was used to evaluate the impact of needs satisfaction on intrinsic motivation. There was no statistically significant difference between pretest data (M=5.5611. SD=1.07417) and posttest data (M=5.4392, SD=1.10146, p>0.05), as the null hypothesis (the median differences between pretest intrinsic motivation and posttest intrinsic motivation equals 0) was retained (p=0.271). 
[bookmark: _Toc133173264][bookmark: _Toc134538623]Result Four: Basic Psychological Needs & Novelty Satisfaction on Intention to be Physically Active. A paired samples t-test was used to evaluate the impact of needs satisfaction and the intention to be physically active. There was a statistically significant difference observed between pretest data (M=3.6311, SD=0.73726) and posttest data [M=3.9135, SD=0.68075, t(36)=-4.452, p<0.05]. Effect size was then calculated [d=0.35507], which according to Cohen (1988), is small to medium. This suggests that practical implications are limited. 
[bookmark: _Toc133173265][bookmark: _Toc134538624]Quantitative Summary 
To summarize the quantitative results, it was found that there was a statistically significant moderate positive relationship between intrinsic motivation and intention to be physically active measured at the end of the research. Additionally, there was a statistically significant effect for novelty interventions, however the small effect size suggests this will have only minor practical implications. Moreover, the statistically significant difference was only observed between the first and third intervention waves. Further, the impact of needs satisfaction on intrinsic motivation was calculated, but there was no statistically significant difference. Finally, the impact of needs satisfaction on the intention to be physically active produced a statistically significant difference and a small to medium effect size. While useful for this research, the practical implications are limited.
[bookmark: _Toc133173266][bookmark: _Toc134538625]Qualitative Findings 
Using the Braun and Clarke (2006) six-step thematic analysis three major qualitative themes were generated. The themes were Games, Challenges, and Belonging to a group. The themes were derived from student journal responses and focus group interview transcripts. Initial codes were identified including enjoyable experiences, different sports and activities, student difficulties, students working together, new experiences, and student choice. Once initial coding was complete, themes were identified based on the most common codes. The grouping of common codes formed themes including games, free play, creativeness, intention, variety, and teamwork. These themes were then compared to one another to ensure each was independent of the other. Themes were reviewed and common themes such as activities, sports, and variety were merged to form a single, major theme. For example, activities, sports, and variety became sub-themes of the major theme, games, one of three themes generated using this process. Themes are presented in the table below (Table 2) along with their respective sub-themes, frequency within each collection method, and student examples. 
Table 2: Qualitative Themes, their Sub-Themes, Frequency, and Examples thereof. 
	Theme: Games        
Sub-themes: Activities, sports, variety.

	Method
	Wave 1
	Wave 2
	Wave 3
	Interviews
	Total

	Frequency
	77
	47
	67
	59
	250

	Examples
	Student EA: My favourite was when we played soccer. 
Student EB: I liked creating new games and learning and playing everyone's games.
Student EF: I liked rebound-ball and basketball.
Student EH: The activities I liked the most in this unit were California kick-ball and ultimate frisbee. 
Student GB: I liked going to Cliff Park to play capture-the-flag.
Student GM: I felt good that we got to play a bunch of new things and it made me want to go join new sports.
Student GQ: I liked this version of handball, it was really fun. 
Student GU: The games were mixes of other games so they were all new to me.

	Theme: Challenges
Sub-themes: Difficult situations, optimal challenge, feelings of uncertainty 

	Method
	Wave 1
	Wave 2
	Wave 3
	Interviews
	Total

	Frequency
	87
	45
	68
	26
	226

	Examples
	Student EH: I feel it can be challenging and I try to understand the rules.
Student EO: I felt confused how it worked and a bit nervous to play because I didn't want to play wrong and lose a point for my team.
Student EY: Having to step outside of my comfort zone to play new games but in the end, I am happy that I did play. 
Student EZ: It is challenging to play some of the games.
Student GB: I didn’t like the line dancing. It was so difficult and hard to memorize but I still got dancer of the day!
Student GJ: Frisbee was fun, and I didn’t really know how to play it. 
Student GO: Some games were confusing at first but some I would play again.
Student GP: Learning something new always feels difficult at first. But once I got better and had more practice, I started to like doing it.

	Theme: Belonging to a group
Sub-themes: Teamwork, playing with friends, roles of responsibility

	Method
	Wave 1
	Wave 2
	Wave 3
	Interviews
	Total

	Frequency
	51
	13
	45
	35
	144

	Examples
	Student EK: I liked learning not to get mad at my teammates for making a mistake and to help them learn from it instead.
Student EN: I like being with the same people the whole time because then I get comfortable with certain people and I like, I feel like I do better on a team working with other people. 
Student EM: When we got to do free play, I felt I participated more because we would get to do stuff that’s in our best interest with the people we choose. 
Student EY: I liked being able to work with my friends a lot of the time while learning new games.
Student GG: In free play, Brooklyn and I did volleyball a lot, and I joined the volleyball team. 
Student GK: I liked how we would be able to practice the game with a friend and not be with someone we didn’t want to be with
Student GL: Playing games with friends is really fun because they are new games that we might not have played so everyone’s skill level is almost the same.
Student GR: I liked the team games where the team had specific roles on what to do like being refs, scorekeepers etc. I liked being the captain, telling others what to do, how to improve, and giving instructions on how to play the games.



[bookmark: _Toc133173267][bookmark: _Toc134538626]Qualitative Summary
The three qualitative themes represent the experiences of students across all three novel intervention waves. Each theme holds student voices within it, and it is these lived experiences that detail the effects of the novel interventions. Specifically, the most prevalent theme, Games, was a topic that students discussed at length in both their journals and interviews. Of particular interest to this study is how new or varied games made students feel. For example, Student EB expressed enjoyment when referencing their experience of creating and playing other students' games in the first unit of work, Leadership (Cooperative Learning instructional model):
I liked creating new games and learning and playing everyone's games. (Student EB)
While enjoyment of novel experiences via gameplay was communicated in statements like this, students sometimes took their enjoyment further by expressing intent to continue certain activities. For example, Student GM spoke about their fondness of the games played in the second unit of work, Throwing and Catching (Tactical Games instructional model): 
I felt good that we got to play a bunch of new things and it made me want to go join new sports. (Student GM). 
With the identification of Games as the main qualitative theme students have pointed to this as their dominant experience of novelty. This finding has practical implications for PHE teachers. Specifically, educators can satisfy students' need for novelty satisfaction simply through the introduction of new or varied games. 
Meanwhile, the second most predominant theme (Challenges) was evident when students encountered new experiences. Students often had feelings of unease when approaching new activities or social dynamics. As explained by Student GP, dealing with the challenges of learning new or varied versions of games is a journey:
Learning something new always feels difficult at first. But once I got better and had more practice, I started to like doing it. (Student GP). 
These difficult moments for students are part of their experience of novelty. So, while PHE teachers can use games as a novelty satisfaction strategy, it must be noted that they must tailor their game choices to their students' level of competence. This aligns with the work of Fernandez-Espinola et al. (2020) and Ryan and Deci (2000) that both place emphasis on optimal challenge for student learning. 
Finally, the third theme, Belonging to a Group, was a result of gameplay and especially student choice. Two choice opportunities came in the form of free play lessons and being afforded the choice of who they worked with. In both circumstances, students expressed comfort and enjoyment. On the back of the second theme, challenges, these feelings of comfort and enjoyment become vital as students express how a sense of belonging helped them when experiencing novelty. For example, Student EY vocalizes their preference of working with those they are comfortable with when approaching a new challenge:
I liked being able to work with my friends a lot of the time while learning new games. (Student EY). 
The combination of a sense of belonging or relatedness and optimal challenge has a special link with novelty satisfaction. Gonzalez-Cutre & Sicilia (2019) linked student's perceptions of competence and relatedness support to novelty satisfaction. Therefore, this finding demonstrates that, if PHE teachers design a learning environment that supports student optimal challenge and close relationships novelty as well as the BPNs can be satisfied (Aibar et al., 2021; Gonzalez-Cutre & Sicilia, 2019). Therefore, if educators choose to initiate novel games, they should support both optimal challenge and student connection as well. 
Each of these qualitative themes presents insight to how grade 8 PHE students experience novelty and how these experiences impact student intention to be physically active. The following complementarity narrative places qualitative findings and quantitative results side by side to provide a deeper understanding of how students experience novelty in their first year of high school. 
[bookmark: _Toc133173268]
[bookmark: _Toc134538627]Complementarity Discussion
The purpose of this complementarity narrative is to demonstrate how this study’s qualitative findings elaborate the quantitative results. This will present a deep exploration of the phenomenon of novelty through the eyes of grade 8 PHE students. The three main quantitative results in this study are:
1. A statistically significant moderate positive relationship between intrinsic motivation and intention to be physically active measured at the conclusion of the experiment
2. A statistically significant effect for novelty interventions (small effect size) between the first and third intervention waves.
3. A statistically significant increase (pretest to posttest), and a small to medium effect size, related to the impact of needs satisfaction on the intention to be physically active. 
By focusing on the quantitative results individually, it is possible to show how the qualitative findings enrich the quantitative results. Doing so provides a more comprehensive picture of the lived experiences of students. 
The statistically significant moderate positive relationship between intrinsic motivation and intention to be physically active measured at the conclusion of the experiment suggests that satisfying the basic psychological needs of students - the underpinning mechanisms of intrinsic motivation (Ryan & Deci, 2000, 2017, 2020) - has a positive influence on students' intentions to be physically active in this study. 
By design, the interventions implemented across this study were purposefully constructed to meet all basic psychological needs of students and not just novelty in isolation. This was based on evidence from Ryan and Deci (2000, 2017, 2020), Aibar et al. (2021), Fernandez-Espinola et al. (2020), and Gonzalez-Cutre et al. (2020), with the help of Texeira et al. (2020) who classified techniques to support autonomy, competence, and relatedness (BPNs). The combination of BPN supportive strategies including novelty made for a more authentic attempt at supporting student intrinsic motivation. The results demonstrate that simply supporting novelty exclusively would not have supported BPNT nor intrinsic motivation and therefore student intention to be physically active. As a result, documented student experiences of autonomy, competence, and relatedness are often paired with their experiences of novelty. 
In this first student journal excerpt, a student described enjoyment and improvements:
My favourite was when we played soccer. I enjoyed this over others because soccer is my favourite sport and every time I played I was able to improve. (Student EA). 
It appears that Student EA has an elevated level of perceived competence as they describe experiences of improvements whenever they played soccer. By framing soccer as a favourite activity (a personal interest of theirs), their engagement was a result of autonomy support (Ryan & Deci, 2017). This excerpt by Student EA is one of many showing how the BPNs, and novelty are interconnected (Aibar et al., 2021; Fernandez-Espinola et al., 2020; Gonzalez-Cutre et al., 2019; Ryan & Deci, 2017). Another student furthers this perspective, linking competence to relatedness:
I like the game creating thing. It was fun to make games and let others play. (Student EE). 
While Student EE expresses their enjoyment with words like ‘like’, and ‘fun’ consistent with competence satisfaction, their reference to letting others play speaks to their peer connections and relatedness satisfaction. So, students' experiences of new games demonstrate the relationships between the basic psychological needs and novelty. This relationship underpins student intrinsic motivation (Ryan & Deci, 2017) and by demonstrating these experiences using student voice, it deepens the understanding of student intrinsic motivation. 
Meanwhile, students' intention to be physically active emerged in both the focus group interviews and student journal responses. During the interviews students referred to their intention to be physically active with positive retrospect when asked if they would want to continue any games outside of school: 
My family tried pickle-ball once before and we all love it, and I reminded my mom again about pickle-ball because we did Pickleball here and she bought Pickleball nets and balls. (Student EO).
What is most interesting here is the context in which this student explored Pickleball. Student EO’s love for Pickleball was reignited during the weekly Friday free play lessons. These lessons were a major autonomy support strategy, providing students with choice, independence, and freedom (Kinder et al., 2019). Students could experiment with different equipment, play with different students, and have ownership of their physical activities for those lessons. What was unexpected however, was that some students used this time to transfer their autonomous motivation towards one activity done in PHE, to the same activity outside of PHE class. This transfer is an example of the second proposition of the trans-contextual model (Haggar & Chatzisarantis, 2016). Below are two more examples of this significant outcome:
Yeah, in free play me and Brooklyn did volleyball a lot, and I joined the volleyball team. It was kind of fun in free play with Brooklyn and playing with everybody and I joined. Student GG). 
I felt good that we got to play a bunch of new things and it made me want to go join new sports. (Student GM). 
These types of responses, referring to factual transfer of motivation to intention, reveal the depth within the first quantitative result, enhancing its meaning (Greene et al., 1989). Moreover, this evidence aligns with the trans-contextual model (Hagger et al., 2004; Hagger & Chatzisarantis, 2016), a framework used to bolster this study’s integrity and validity. 
The second quantitative result, a statistically significant effect for novelty interventions between the first and third intervention waves, was derived from a comparison between the first and third units of work. The first unit of work was called “Leadership” and utilized the Cooperative Learning instructional model while the third unit, “Becoming a Good Teammate” was structured around the Sport Education instructional model. The quantitative results show that novelty satisfaction was statistically significant in the third unit compared to the first, meaning that students experienced novelty satisfaction greater in the Sport Education instructional model than in the Cooperative Learning model. 
There are some key elements of the “Becoming a Good Teammate” unit that made it unique to the units before it. As mentioned previously, and highlighted by the qualitative theme Challenge, students communicated difficulties when encountering novelty: 
I really enjoyed the King Pins game. I liked it for the challenge. Also, Passketball for the challenge. (Student EK). 
The two games Student EK is referring to are two modified small-sided games, totally new to all students. This was both a novelty support strategy (Aibar et al., 2021) and an integral part of the SE model (Siedentop, 1994). Student EK’s enjoyment of both games suggests the presence of optimal challenge, a foundation of SDT (Ryan & Deci, 2000, 2017) and a major support strategy for competence satisfaction (Teixeira et al., 2020). 
The qualitative theme of Games was also highlighted by students in this third unit. When communicating novelty, students described games as either varied:
I liked king-pins because it was like skittle-ball with a twist. (Student EN). 
Or new: 
I have never played soccer pin-ball before. (Student GD). 
So, similar to optimal challenge, novelty experiences were unique to each student. This aligns with observations by (Aibar, et al., 2021; Gonzalez-Cutre & Sicilia, 2019). The Sport Education instructional model and its implementation in this unit of work supported students' intrinsic motivation via optimal challenge and novelty satisfaction. 
Furthermore, the strong presence of teamwork in this unit (highlighted by student responses) significantly contributed to the third qualitative theme of Belonging to a group. For example:
I liked learning not to get mad at my teammates for making a mistake and to help them learn from it instead. (Student EK). 
Having to rely on teammates was a major design element of all three units (Dyson et al., 2004), however the third unit was the longest and teams remained unchanged from beginning to end – a feature of SE (Siedentop, 1994). As a result, teammate consistency may have allowed for interpersonal problems to be solved as described by Student EK. The SE model and its longevity also produced outcomes such as cooperation (Siedentop, 1994). For example, this student speaks of their fondness for games that require cooperative solutions:
I liked playing team games where you get to cooperate with others. (Student GO). 
The Becoming a Good Teammate unit was unique in that students were required to cooperate with each other not only while playing, but also officiating. In fact, the responsibilities of refereeing and scorekeeping demanded cooperation to ensure the teams playing had an enjoyable and fair experience, another unique feature of the SE model (Siedentop, 1994). 
The presence of all three qualitative themes in this unit demonstrates the depth of student lived experiences when comparing novelty satisfaction to the other two units. It should, however, be noted that the length of this unit was the longest of the three, which may have played an important role in letting students' relationships solidify, allowing for problem solving to occur. The first-person student responses have provided a richer understanding of how the third unit was quantitatively measured statistically significant compared to the first. 
The third and final quantitative result, the impact of needs satisfaction on the intention to be physically active produced a statistically significant increase pretest to posttest and a small to medium effect size. While the small to medium effect size provides minimal statistical weight by itself, the enhancement of this result with the qualitative findings can provide a greater understanding for PHE practitioners as well as lead to the development of improved pedagogical tools.
To best provide this evidence, it must be reinforced that the strategies used to satisfy student needs of autonomy, competence, relatedness, and novelty were derived from the work of Texeira et al. (2020), Aibar et al. (2021), Gonzalez-Cutre & Sicilia (2019), and Timken et al. (2019). Each unit of work within its corresponding intervention wave relied on the implementation of these supportive strategies and the increase in students' intention to be physically active over the course of the semester can be attributed to the use of these pedagogical tools. 
In the first unit, students were tasked with creating a group dance routine where they chose their group members (an autonomy support strategy). Below, Student GH speaks of their enjoyment of dancing with friends and performing “just dance” (the social Nintendo Wii dance activity) routines. 
I liked doing the dances with my friends. I also really liked just dance. (Student GH). 
This exemplifies how an autonomy support can satisfy the needs for competence, and relatedness, a pattern also demonstrated by Aibar et al. (2021). Further autonomy support was expressed when referring to the dance design assessment task:
I liked that we got to create our own dances. (Student GD). 
While autonomy support was evidenced through student choice of group members and routine design, the group dance routines were an explicit novelty support strategy (Aibar et al., 2021; Gonzalez-Cutre & Sicilia, 2019). This was a result of the PAQ-C (Kowalski et al., 2004), issued prior to designing the three units of work. This questionnaire showed that dance was absent from students’ elementary school grade 7 PHE experiences. Therefore, by introducing it in Grade 8, it would become a novelty supportive strategy. 
The pre-screening questionnaire also allowed for novelty supportive strategies to be implemented in the second unit, “Throwing and Catching”. Sports not played at all or played rarely in elementary school were chosen for this unit of work. The qualitative theme Challenges was highlighted by students in this unit. For example, Student EH described the difficulties of learning new games: 
I feel it can be challenging and I try to understand the rules. (Student EH). 
This response demonstrates how the BPNs and novelty (and the support strategies for their satisfaction) were related in this study. The new game and its rules that Student EH referred to was a novelty support strategy. However, in this short extract this student communicates satisfaction of their need for competence in the form of challenge. This was also expressed by Student GS as they attempted to improve a psychomotor skill: 
I liked that I got to learn to get better at throwing. (Student GS). 
This excerpt is of particular interest because Student GS speaks to how the autonomy support (a personal interest in throwing) satisfied their need for competence (the action of improving their throwing). As in the first unit, support for the BPNs and novelty were satisfying other needs in the second unit. 
The Belonging to a group qualitative theme was also highlighted by students in this unit. A significant reason for this is that students now had total choice of who their teammates were every lesson (autonomy support strategy). For instance:
I enjoyed being able to work with my friends a lot of the time while learning new games. (Student EY). 
This shows how being able to work with their friends made for an enjoyable experience when encountering new games. Specifically, Student EY highlights how valuable sharing novel experiences with friends was to the individual. This is something the quantitative measurements could not show. Similarly, in undertaking another novel assignment Student GP explains how peers played a crucial role in their assessment success:
I enjoyed making the video because I like how we got to choose who we worked with. (Student GP). 
This novel task afforded students the opportunity to pick their group members and their sport, and then create a short coaching video for a group of beginners learning remotely during the pandemic. This novelty support strategy (Aibar et al., 2021; Fierro-Suero et al., 2020; Gonzalez-Cutre & Sicilia, 2019) satisfied Student GP’s need for autonomy, novelty, and relatedness.
In the final unit of work, “Becoming a Good Teammate”, modified, small-sided games, that were new to everyone, were major novelty support strategies. Furthermore, students with sport-specific skills could not immediately dominate. This resulted in some challenging moments for some students. For example:
I felt confused how it worked and a bit nervous to play because I didn't want to play wrong and lose a point for my team. (Student EO). 
These games were new to all students, so understanding how to play took time and experimentation. What is particularly interesting about this comment is how the weight of Student EO’s peer relationships motivated them to learn how the game was played. In the second unit, a supportive peer group may have allowed students to overcome the uncertainty of novel experiences; however, this student felt accountable to their teammates, a result of competition produced by the SE instructional model (Dyson et al., 2004). Belonging to a group (qualitative theme three) became vital in this unit of work. In fact, Student GV describes their favourite part of this unit as:
Working with a team to overcome adversity. (Student GV). 
Compared to the CL (first unit) and TG (second unit) models, gameplay in the SE model intensified as the seasons progressed, enhancing student engagement (Dyson et al., 2004). As a result of this high engagement, student relationships strengthened as they navigated each new game (qualitative theme one), problem solving (challenges – qualitative theme two) together. Students EN and EO elaborate on their experiences of belonging to a group and how they relied on others to problem solve within the new games they experienced:
I like being with the same people the whole time because then I get comfortable with certain people and I like, I feel like I do better on a team working with other people that I am like working with, than being with like the whole class. (Student EN). 
Yeah, because you can create different strategies with the same people, so you kind of understand like who they are going to do or what they are going to do. (Student EO). 
While autonomy, competence, and relatedness were supported using motivation and behaviour change techniques from Teixeira et al. (2020), novelty supports were just as prevalent in this study (Aibar et al., 2021; Fernandez-Espinola et al., 2020; Gonzalez-Cutre & Sicilia, 2019). Moreover, we know that novelty support directly predicts the satisfaction of the BPNs, especially novelty satisfaction (Fierro-Suero, Almagro, Saenz-Lopez, & Carmona-Marquez, 2020). PHE educators aiming to satisfy students’ need for novelty with the purpose of increasing student intention to be physically active outside the classroom should first pre-screen their students to understand what they would perceive as novel (Aibar et al., 2021; Gonzalez-Cutre & Sicilia, 2019). Weaving these pedagogical tools within BPN support strategies will allow students to gravitate to their strengths as all their needs are being satisfied. When paired with the third quantitative result, the satisfaction of students needs via support strategies, and the student voices describing these satisfactions elicits a more elaborate understanding of this aspect of novelty. 
[bookmark: _Toc133173269][bookmark: _Toc134538628]Summary 
Mixed methods approaches are rare in the field of physical education (Vors & Bourcier, 2021). There are even fewer mixed methods approaches that study novelty (Aibar et al., 2021; Gonzalez-Cutre & Sicilia, 2019). This complementarity analysis has shown how quantitative and qualitative data together can provide a fuller understanding of the phenomenon of novelty experienced by high school PHE students. The qualitative themes of Games, Challenges, and Belonging to a group are heavily embedded into each unit of work. Moreover, they elaborate the quantitative results to present a more comprehensive story that educators can use in their own practice. The following chapter concludes this study by examining its strengths and weaknesses while providing suggestions for further research.  









[bookmark: _Toc133173270][bookmark: _Toc134538629]Conclusion 
The purpose of this final chapter is to provide a clear summary of the findings of this research, to highlight both strengths and weaknesses of the study, to speak to the value of conducting this practical research on a rich body of literature, and to highlight some of the areas worth researching in the future. 
This study has afforded students opportunities to express how their experiences with novelty in PHE 8 have impacted their intention to be physically active. The findings of this study suggest that students perceive novelty uniquely, especially through gameplay within a basic psychological need supportive environment. These novel experiences can be challenging for students, which can be overcome with supportive peers. From this, the three qualitative themes (Games, Challenges, and Belonging to a group) arose to partner with and elaborate the quantitative results. These results show how student novelty satisfaction was most significantly experienced within an SE instructional model and confirm positive relationships between student intrinsic motivation and the satisfaction of their basic psychological needs (including novelty) with their intention to be physically active. 
Although this study combines robust quantitative and qualitative data in the analysis, it is important to recognize areas of weakness. With only 44 students completing the study, the small sample size is a weakness for the quantitative data analysis. In addition, the pandemic meant that students were not always in attendance. And, unlike a typical school year where student absence is often limited to a single day, absences during this period were generally two to five days and sometimes longer. School board policies meant students weren’t allowed to attend school with any illness symptoms. Under the semester system in place at Garibaldi Secondary School, lengthy absences resulted in students missing significant work and, as a result, journal questions and questionnaires related to this study. A reduction in the number of student responses during data collection periods may have impacted results. The semester system also made for a very different experience for students compared to their elementary PHE experience. As shown in the focus group interviews, students only had PHE one to three times a week in elementary school. Once they got to high school, they had PHE daily. In a typical school year, a linear system would be used, replicating the frequency of PHE seen in elementary school. This would have removed any impact moving from weekly to daily PHE classes may have had on the experience of novelty. 
The main strengths of this study involve the use of a diverse body of evidence to best answer the research question. By using a mixed methods complementarity approach, student voices have provided real life examples that deepen the understanding of the quantitative results, as suggested by Aibar et al. (2021). Furthermore, by utilising both a multi-wave survey (Miles & Huberman, 1994) within a quasi-experimental pretest-posttest design (Milsap & Maydeu-Olivares, 2009), multiple data were collected. This allowed for comparisons to be made between three respected PHE instructional models. These models were chosen based on the pre-screening of students, as suggested by Aibar et al. (2021) and Gonzalez-Cutre & Sicilia (2019). Meanwhile, Dyson et al. (2004) provided compelling reasons for the use of all three models as they complement each other. By using these models as the basis for each intervention wave, this study can be replicated with confidence. Finally, this study and, in particular its methodology, is strong because of its alignment with its theoretical underpinnings. Implementation of BPN and novelty support strategies are based on the literature (Aibar et al., 2021; Fernandez-Espinola et al., 2020; Fierro-Suero et al., 2020; Gonzalez-Cutre & Sicilia, 2019; Teixeira et al., 2020) and the satisfaction of these needs produced findings that partly align with the trans-contextual model (Hagger et al., 2003; Hagger & Chatzisarantis, 2016). 
The use of a theoretical framework is not just a strength of this study; it is vital to the study’s integrity. The theory provides the foundation for the practical research and produces valid results and a replicable methodology. The recent body of research on novelty as a candidate basic psychological need is interesting as it looks to expand SDT (Gonzalez-Cutre et al, 2016; Gonzalez-Cutre et al., 2020). Two important pieces of this body of research are Aibar et al. (2021) and Gonzalez-Cutre & Sicilia (2019). Both studies suggest mixed methods research into novelty experiences within PHE are necessary to better understand the phenomenon. By utilizing quantitative questionnaires and qualitative journals and interview instruments drawn directly from the literature, the data collected in this study is soundly connected to recognized novelty research, and therefore SDT. Moreover, by using the trans-contextual model (Hagger et al., 2003; Hagger & Chatzisarantis, 2016) as a means for alignment, the findings of this research should be viewed with confidence. In the absence of such a vivid theoretical underpinning, the findings from this research would not be as strong or useful for PHE practitioners. 
While this study represents a step towards a better understanding of the phenomenon of novelty, many gaps remain. Future research could usefully be undertaken to enhance the body of research into novelty. First, as was discovered in the student journals, the impact of autonomy and novelty supports did not always satisfy the needs for autonomy and novelty respectively. In fact, Aibar et al. (2021), Gonzalez-Cutre & Sicilia (2019), and Fierro-Suero et al. (2020) show that supports for novelty and autonomy can satisfy all BPNs. It would be prudent for further research to investigate the effect of PHE specific autonomy and novelty support strategies on the satisfaction of all other needs. Likewise, it would be beneficial to study novelty again in a similar way to this study, but within a linear secondary school system, eliminating any effect the semester system may have had on novelty satisfaction. 
Meanwhile, the unexpected vessel that free play became for intention behaviours is a curious finding. It would be valuable for future research to provide more unstructured opportunities for students in PHE alongside other instructional models to measure any effect one has on the other. 
Finally, as this study only incorporated three common PHE instructional models, it would be advantageous for future studies to explore the effect of other instructional models on novelty satisfaction. Aibar et al. (2021), Fernandez-Espinola et al. (2020), and Gonzalez-Cutre & Sicilia (2019) suggest models such as Gamification and Teaching Games for Understanding. They also suggest the use of novel activities like parkour and zumba, non-traditional equipment, and taking students on non-traditional field trips. While research into novelty is in its infancy, this study provides PHE teachers with methods to motivate their students, using novelty and basic psychological need supportive strategies. Strategies should be tailored to each individual student with the objective of developing healthy, physically literate adults.
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The Physical Activity Questionnaire for Older Children [PAQ-C]
For this study, the usual stem of “in the last 7 days” has been modified to “in your last year of
elementary PE”.
1. What is your name? First and Last. 
2. Physical activity in your spare time: In your grade 7 year at elementary school, would
you do any of the following activities within a typical week? If yes, how many times?
(Mark only one circle per row.) *
	
	No
	1-2
	3-4
	5-6
	7+

	Skipping
	o
	o
	o
	o
	o

	Rowing/Canoeing
	o
	o
	o
	o
	o

	In-line Skating
	o
	o
	o
	o
	o

	Tag
	o
	o
	o
	o
	o

	Walking for exercise
	o
	o
	o
	o
	o

	Bicycling
	o
	o
	o
	o
	o

	Jogging or running
	o
	o
	o
	o
	o

	Aerobics
	o
	o
	o
	o
	o

	Swimming
	o
	o
	o
	o
	o

	Baseball/Softball
	o
	o
	o
	o
	o

	Dance
	o
	o
	o
	o
	o

	Football
	o
	o
	o
	o
	o

	Badminton
	o
	o
	o
	o
	o

	Skateboarding
	o
	o
	o
	o
	o

	Soccer
	o
	o
	o
	o
	o

	Street Hockey
	o
	o
	o
	o
	o

	Volleyball
	o
	o
	o
	o
	o

	Floor Hockey
	o
	o
	o
	o
	o

	Basketball
	o
	o
	o
	o
	o

	Ice Skating
	o
	o
	o
	o
	o

	Cross Country Skiing
	o
	o
	o
	o
	o

	Ice Hockey/Ringette
	o
	o
	o
	o
	o

	Other
	o
	o
	o
	o
	o

	Other
	o
	o
	o
	o
	o



3. If you chose to include an "other" or two in the previous question, what were they? *
4. Physical activity in elementary physical education: In your grade 7 year at elementary
school, would you do any of the following activities within a typical week in PE class? If
yes, how many times? (Mark only one circle per row.) *
	
	No
	1-2
	3-4
	5-6
	7+

	Skipping
	o
	o
	o
	o
	o

	Rowing/Canoeing
	o
	o
	o
	o
	o

	In-line Skating
	o
	o
	o
	o
	o

	Tag
	o
	o
	o
	o
	o

	Walking for exercise
	o
	o
	o
	o
	o

	Bicycling
	o
	o
	o
	o
	o

	Jogging or running
	o
	o
	o
	o
	o

	Aerobics
	o
	o
	o
	o
	o

	Swimming
	o
	o
	o
	o
	o

	Baseball/Softball
	o
	o
	o
	o
	o

	Dance
	o
	o
	o
	o
	o

	Football
	o
	o
	o
	o
	o

	Badminton
	o
	o
	o
	o
	o

	Skateboarding
	o
	o
	o
	o
	o

	Soccer
	o
	o
	o
	o
	o

	Street Hockey
	o
	o
	o
	o
	o

	Volleyball
	o
	o
	o
	o
	o

	Floor Hockey
	o
	o
	o
	o
	o

	Basketball
	o
	o
	o
	o
	o

	Ice Skating
	o
	o
	o
	o
	o

	Cross Country Skiing
	o
	o
	o
	o
	o

	Ice Hockey/Ringette
	o
	o
	o
	o
	o

	Other
	o
	o
	o
	o
	o

	Other
	o
	o
	o
	o
	o



5. If you chose to include an "other" or two in the previous question, what were they? *
6. In your last year of elementary school, during your physical education (PE) classes, how
often were you very active (playing hard, running, jumping, throwing)? (Check one only.) 
· I didn't do PE
· Hardly ever
· Sometimes
· Quite often
· Always  
7. In your last year of elementary school, what did you do most of the time at recess?
(Check one only.) * 
· Sat down (talking, reading, doing schoolwork)
· Stood around or walked around
· Ran or played a little bit
· Ran around and played quite a bit
· Ran and played hard most of the time 
8. In your last year of elementary school, what did you normally do at lunch (besides
eating lunch)? (Check one only.) * 
· Sat down (talking, reading, doing schoolwork)
· Stood around or walked around
· Ran or played a little bit
· Ran around and played quite a bit
· Ran and played hard most of the time 
9. In your last year of elementary school, on how many days right after school, did you do
sports, dance, or play games in which you were very active? (Check one only.) * 
· None
· 1 time per week
· 2 or 3 times per week
· 4 times per week
· 5 times per week  
10. In your last year of elementary school, on how many evenings did you do sports, dance,
or play games in which you were very active? (Check one only.) * 
· None
· 1 time per week
· 2 or 3 times per week
· 4 or 5 times per week
· 6 or 7 times per week 
11. Since being at high school, how many times per week have you done school or outside
school sports, dance, or play games in which you were very active? (Check one only.) 
· None
· 1 time
· 2-3 times
· 4-5 times
· 6 or more times
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Perceived Locus of Causality – Revised Scale [PLOC-R]
The PLOC-R uses the stem “I participate in physical education...,” students provided their answers on a 7-point scale (1 = not agree at all and 7 = totally agree). 
1. What is your name? First and Last. 
2. I participate in physical education: 
	
	Not agree at all
	Dis-agree
	Some-what dis-agree
	Neutral
	Some-what agree
	Agree
	Totally agree

	But I really don’t know why
	o
	o
	o
	o
	o
	o
	o

	But I don’t see why we should have PE
	o
	o
	o
	o
	o
	o
	o

	But I really feel I’m wasting my time in PE
	o
	o
	o
	o
	o
	o
	o

	But I can’t see what Im getting out of PE
	o
	o
	o
	o
	o
	o
	o

	Because in this way I will not get a low grade
	o
	o
	o
	o
	o
	o
	o

	So that the teacher wont yell at me
	o
	o
	o
	o
	o
	o
	o

	Because that’s the rule
	o
	o
	o
	o
	o
	o
	o

	Because I would feel bad if the teacher thought I am not good at PE
	o
	o
	o
	o
	o
	o
	o

	Because I would feel bad about myself if I didn’t 
	o
	o
	o
	o
	o
	o
	o

	Because I would feel bad if the other students thought I was not good at PE
	o
	o
	o
	o
	o
	o
	o

	Because it would bother me if I didn’t 
	o
	o
	o
	o
	o
	o
	o

	Because it is important to me to do well in PE
	o
	o
	o
	o
	o
	o
	o

	Because it is important to me to improve in the drills we do in PE
	o
	o
	o
	o
	o
	o
	o

	Because it is important to me to be good at the sports we practice in PE
	o
	o
	o
	o
	o
	o
	o

	Because it is important to me to try in PE
	o
	o
	o
	o
	o
	o
	o

	Because PE is enjoyable
	o
	o
	o
	o
	o
	o
	o

	Because PE is exciting
	o
	o
	o
	o
	o
	o
	o

	Because I enjoy learning new skills
	o
	o
	o
	o
	o
	o
	o

	Because PE is fun
	o
	o
	o
	o
	o
	o
	o
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Intention to be Physically Active Scale [IPAS]
The Intention to be Physically Active Scale uses a 1-5 Likert scale from “strongly disagree” to “strongly agree”.
1. What is your name? First and Last. 
2. Rate the following questions on the scale provided:
	
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	I'm interested in developing my physical fitness
	o
	o
	o
	o
	o

	Outside PE lessons I like to do sport
	o
	o
	o
	o
	o

	After graduation I would like to take part in sport club training
	o
	o
	o
	o
	o

	After graduation I would like to be physically active 
	o
	o
	o
	o
	o

	I often do sport in my free time
	o
	o
	o
	o
	o
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Satisfaction of Psychological Needs in Physical Education [SPN-PE]
This 18-point tool uses a 1-7 Likert scale from “totally disagree” to “totally agree” with the stem statement: “In my PHE classes...”.
1. What is your name? First and Last.
2. Respond to the following statements by beginning each with “In my PHE classes...”
	
	Totally Disagree
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree
	Totally Agree

	I feel that I improve even on tasks
considered difficult by most of my peers
	o
	o
	o
	o
	o
	o
	o

	Relationships with my classmates are good
	o
	o
	o
	o
	o
	o
	o

	We do things that are of interest to me
	o
	o
	o
	o
	o
	o
	o

	I feel that I do well even on the tasks considered difficult by most of my peers
	o
	o
	o
	o
	o
	o
	o

	I feel like I have a close relationship with my classmates
	o
	o
	o
	o
	o
	o
	o

	I feel that classes are taught the way I would like them to be taught
	o
	o
	o
	o
	o
	o
	o

	I feel that I do very well even on the tasks considered difficult for most of my classmates
	o
	o
	o
	o
	o
	o
	o

	I feel like a valued/appreciated
person in my friends’ group
	o
	o
	o
	o
	o
	o
	o

	I totally agree with the way the classes are taught
	o
	o
	o
	o
	o
	o
	o

	I am able to do effectively even the tasks considered difficult by most of my peers
	o
	o
	o
	o
	o
	o
	o

	I feel integrated into the group of my classmates
	o
	o
	o
	o
	o
	o
	o

	I feel that the activities we are doing have been chosen by me
	o
	o
	o
	o
	o
	o
	o

	I feel like I’m doing new things
	o
	o
	o
	o
	o
	o
	o

	I often feel as if there is something new for me
	o
	o
	o
	o
	o
	o
	o

	I feel new sensations
	o
	o
	o
	o
	o
	o
	o

	I think new situations are coming for me
	o
	o
	o
	o
	o
	o
	o

	I have the opportunity to innovate
	o
	o
	o
	o
	o
	o
	o

	I think I often discover new things
	o
	o
	o
	o
	o
	o
	o
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Descriptive Statistics
Table E1: Needs and Novelty Satisfaction for each intervention wave
	Basic Psychological Needs (+ Novelty) Satisfaction Descriptive Statistics for each Intervention Wave

	
	Wave 1
	Wave 2
	Wave 3

	
	Comp
	Relat
	Auto
	Novel
	Comp
	Relat
	Auto
	Novel
	Comp
	Relat
	Auto
	Novel

	Responses
	39
	39
	39
	39
	38
	38
	38
	38
	37
	37
	37
	37

	Absences
	6
	6
	6
	6
	7
	7
	7
	7
	8
	8
	8
	8

	Mean
	4.641
	4.814
	4.289
	4.624
	4.474
	4.730
	4.375
	4.645
	4.365
	4.676
	4.162
	4.842

	Std. Deviation
	0.784
	0.842
	0.764
	0.736
	0.718
	0.875
	0.788
	0.676
	0.617
	0.959
	0.874
	0.811

	Skewness
	0.865
	0.110
	0.482
	-0.295
	0.248
	0.181
	0.435
	0.278
	-0.330
	0.394
	-0.698
	-0.416

	Std. Error of Skewness
	0.378
	0.378
	0.378
	0.378
	0.383
	0.383
	0.383
	0.383
	0.388
	0.388
	0.388
	0.388

	Kurtosis
	1.228
	0.598
	-0.283
	1.466
	0.342
	-0.703
	-1.107
	1.244
	-0.532
	-0.028
	1.116
	0.919

	Std. Error of Kurtosis
	0.741
	0.741
	0.741
	0.741
	0.750
	0.750
	0.750
	0.750
	0.759
	0.759
	0.759
	0.759

	Minimum
	3.250
	2.500
	3.000
	2.500
	3.000
	3.000
	3.250
	3.000
	3.000
	2.750
	1.500
	2.500

	Maximum
	7.000
	6.750
	6.000
	6.330
	6.250
	6.750
	5.750
	6.500
	5.500
	7.000
	5.750
	6.500


Comp = Competence; Relat = Relatedness; Auto = Autonomy; Novel = Novelty

Table E2: Motivation and Intention to be Physically Active Before and After Study
	Perceived Locus of Causality (Revised) [PLOC-R] & Intention to be Physically Active after School [IPAS] Descriptive Statistics Pre and Post Study

	
	PLOC-R Before 
Interventions
	IPAS Pre-
	PLOC-R After 
Interventions
	IPAS Post-

	
	Amot
	Ext
	Intro
	Integ
	Intrin
	test
	Amot
	Ext
	Intro
	Integ
	Intrin
	test

	Responses
	45
	45
	45
	45
	45
	45
	37
	37
	37
	37
	37
	37

	Absences
	0
	0
	0
	0
	0
	0
	8
	8
	8
	8
	8
	8

	Mean
	2.372
	3.230
	3.239
	4.967
	5.561
	3.631
	2.818
	3.657
	3.601
	5.007
	5.439
	3.914

	Std. Deviation
	0.927
	1.182
	1.490
	1.164
	1.074
	0.737
	0.914
	1.321
	1.364
	1.102
	1.101
	0.681

	Skewness
	0.282
	-0.167
	0.248
	-0.895
	-0.537
	-0.172
	0.106
	0.186
	0.281
	-0.458
	-0.372
	-0.290

	Std. Er of Skewness
	0.354
	0.354
	0.354
	0.354
	0.354
	0.354
	0.388
	0.388
	0.388
	0.388
	0.388
	0.388

	Kurtosis
	-0.447
	-0.757
	-0.738
	1.494
	-0.016
	-0.622
	-0.130
	-0.132
	-0.418
	-0.249
	-0.985
	-0.518

	Std. Er of Kurtosis
	0.695
	0.695
	0.695
	0.695
	0.695
	0.695
	0.759
	0.759
	0.759
	0.759
	0.759
	0.759

	Minimum
	1.000
	1.000
	1.000
	1.000
	2.500
	2.200
	1.000
	1.000
	1.000
	2.500
	3.250
	2.600

	Maximum
	4.750
	5.330
	6.750
	7.000
	7.000
	5.000
	5.000
	7.000
	6.750
	7.000
	7.000
	5.000


Amot = Amotivation; Ext = External Motivation; Intro = Introjected Motivation; Integ = Integrated Motivation; Intrin = Intrinsic Motivation
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Normality and Correlation Tests for Intrinsic Motivation and Intention to be Physically Active
Table F1: Tests for Normality of Intrinsic Motivation and Intention to be Physically Active
	Tests for Normality

	
	Kolmogorov-Smirnov
	Sharpiro-Wilk

	
	Statistic
	N
	Sig.
	Statistic
	N
	Sig.

	Pretest Intrinsic
	0.117
	45
	0.141
	0.948
	45
	0.041

	Posttest Intrinsic
	0.154
	37
	0.026
	0.938
	37
	0.040

	Pretest Intention
	0.110
	45
	0.200
	0.967
	45
	0.229

	Posttest 
	0.136
	37
	0.079
	0.943
	37
	0.057




Table F2: Correlation Between Intrinsic Motivation and Intention Before Study
	Pretest Correlation: Intrinsic Motivation and Intention to be Physically Active

	Pearson Product-Moment Correlation
	Intrinsic Mot.
	Intention

	Intrinsic Motivation
	Pearson Correlation
	1
	0.266

	
	Sig. (2-tailed)
	
	0.078

	
	N
	45
	45

	Intention to be Physically Active
	Pearson Correlation 
	0.266
	1

	
	Sig. (2-tailed)
	0.078
	

	
	N
	45
	45




Table F3: Correlation Between Intrinsic Motivation and Intention After Study
	Posttest Correlation: Intrinsic Motivation and Intention to be Physically Active

	Spearman's Ranked-order
	Intrinsic Mot.
	Intention

	Intrinsic Motivation
	Correlation Coefficient
	1
	0.346*

	
	Sig. (2-tailed)
	
	0.036

	
	N
	37
	37

	Intention to be Physically Active
	Correlation Coefficient
	0.346*
	1

	
	Sig. (2-tailed)
	0.036
	

	
	N
	37
	37


* Correlation is significant at the 0.05 level (2-tailed)
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Calculating Statistical Significance of Novelty Satisfaction Between Waves
Table G1: Paired Samples T-Test of Novelty Satisfaction for Intervention Waves 1, 2, and 3. 
	Paired Samples Test

	
	Paired Differences
	Significance

	
	
	95% Confidence Interval of the Difference
	

	
	
	
	

	
	Mean
	SD
	SD Err Mean
	Lower
	Upper
	t
	N
	One-Sided p
	Two-Sided p

	Wave 1 & Wave 2
	-0.120
	0.748
	0.132
	-0.389
	0.150
	-0.905
	31
	0.186
	0.372

	Wave 2 & Wave 3
	-0.202
	0.694
	0.121
	-0.448
	0.045
	-1.667
	32
	0.053
	0.105

	Wave 1 & Wave 3
	-0.375
	0.777
	0.137
	-0.655
	-0.095
	-2.728
	31
	0.005
	0.010
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