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[bookmark: _Toc139132374]Abstract
[bookmark: _GoBack]Covid-19 limited students’ opportunities to play sports and enjoy free play. Physical education (PE) classes were limited due to no equipment and required large spaces between students. PE class is an optimal time for students to learn fundamental movement skills to give them the skills to explore further and play games during free time. This study focuses on how place based outdoor learning with scaffolding teaching affects students’ free time choices in nature. The methodology used in this research was mixed method, with both qualitative and quantitative data collected from 54 grade 3 and 4 students over 17 weeks in the 2021-2022 school year. The combination of interviews, video and direct observations allowed a thematic analyses to be developed. The findings in this study showed increased student physical activity engagement in self-created physical movement activities during recess and lunch free time as the study progressed. Students’ voices supported increasing greater comfort playing in the forest throughout the study. The specific location of the learning did not have a significant difference of where students played in their free time. 
As the teacher supported each individual student’s growth and repertoire of movement options and encouraged the students to design, test and share their skills, the students continued these activities in their chosen free time. Using Vygotsky’s “zone of proximal development” focusing on peer-to-peer and experiential learning, independent of where the students had acquired the skills, they became more physically active together in the forest during free, none-instructional time. Throughout the study, the students altered their types of play from a more general active play, to risky and then creative play with focus on designing and building for future play times. Further, the research found some differences in how boys and girls engaged in forest play, with boys being more willing to individually join an already established group of peers, while girls came all together or not at all. This study recommends further research into how peer to peer learning takes place.  


[bookmark: _Toc139132375]Chapter 1 - Introduction
Chapter 1 covers the rationale for the study, methodology and motivation, both personal and from a political point of view as well as description of the location and children in the study.
[bookmark: _Toc139132376]Purpose of Chapter
The purpose of this chapter is to set out the context and background for the research. The overall aim of this research is to systematically compare if learning fundamental movement skills in two different settings, the inside gym (control group) and the natural play ground (experimental group) during physical education classes changes how much these students use the natural environment in a physically active way during recess time. The objective is to explore the effect of teaching in a specific area to change the students’ views of how that area can be used in a more active way. 
Lloyd et al.’s (2018) research found that using Place-based Outdoor Educational Learning Theory with scaffolding learning to familiarize learners with a specific area gave students support to further explore the same area in their free time. The students who learned in the same area for an extended period, gained skills to feel confident to explore and expand their abilities in their free time. Further, Hill and Brown’s (2014) research showed that when learning took place in the same area with teacher guidance, the students increased their comfort zone and felt a deeper connection to that specific area. This again led to greater engagement of the student’s abilities and willingness to spend time in that area later (Hill & Brown, 2014).
[bookmark: _Toc139132377]Rationale
School grounds used to be a hive of activity and creativity. Children ran, jumped and built new structures during free time. Now, the forested area, on the school property, is empty and there is no student laughter, activity and movement during the day. School grounds are packed with 100s of students. This limits physical movement as the area is small and the enrollment in schools is increasing. Fabricated school ground equipment has limited scope of movement available and there are set rules and expectations linked to swings, monkey bars and slides. Rules are based on the assumption that children will perhaps be injured or hurt others if there are no rules in place. It is essential to train and expand ones repertoire of Fundamental Movement Skills (FMS) to enable growth of new skills. As people grow and face opportunities, new competencies are needed to adapt to the ever-changing demands on them. There is a need to get children moving to “improve physical fitness and cardio metabolic health and mental health” (World Health Organization, 2020, p. 35). Research has shown that there is a “positive relationship between children’s movement competency and physical activity” (Morley et al., 2021, p.1). So how do we teach students to move? How can children be taught to become more physically active and use nature as their playground?
[bookmark: _Toc139132378]Covid-19 Changed Delivery and Access to Physical Activities
Traditional teaching of physical education takes place in a gymnasium with equipment meant for inside use. For the past three years, the Covid-19 pandemic changed how children engaged in physical activities. With the cancellation of all extra curricular sports such as swimming, soccer, and other organized sports as well as the closing of gyms in our schools, schoolchildren experienced a dramatic decrease in their physical activity opportunities. Schools moved physical education classes outside, and in many cases, classes were cancelled. The lack of space outside for separating students and limited outside equipment to use while teaching, further reduced physical activity options. Instead, students learned from home while their parents worked in the same location. This resulted in children spending more time with electronic devises and becoming increasingly sedentary in the past two years (Bates et al., 2020). The latest report card describing Canada’s Overall Physical Activity received a grade of “D” where only 25% of children met the moderate-to-vigorous physical activity time of 60 minutes a day during Covid-19 (Appendix A). With the recommendation from ParticipAction to “Support outdoor – and, when possible nature-based-play opportunities since they are linked to increased physical activity levels” (ParticipAction, 2022), there is a great need to re-introduce children to playing in nature where they can be more physically active. 
[bookmark: _Toc139132379]Political and Social Agenda for Supporting Learning and Moving Outside
North Vancouver School District’s ten-year vision statement is “to promote a culture and physical environment that promotes mental health and resilience with learning in, with and about nature” (North Vancouver School District 44, Strategic Plan 2021). The School District invested in professional development opportunities for teachers to support outdoor learning, protected school owned properties from being developed and created promotional videos about outdoor learning taking place in the district. At a provincial level, the Ministry of Health is funding physical literacy initiatives with millions of dollars to train teachers in physical literacy as there are both political and social agendas to get children more physically active (ActiveForLife, 2023 and British Columbia Government (2023). 
[bookmark: _Toc139132380]North Vancouver School Ground Opportunities
The District of North Vancouver has changed zoning because of community pressures to protect the forest at Cleveland Elementary from being developed (North Vancouver School District, 2013). Many other schools in the North Vancouver School District have protected natural areas from being developed as well. It is proposed that these areas can be used more throughout the school day to enhance and facilitate outdoor physical education and physical movement during free time. These natural playgrounds include rocks of different sizes and shapes situated to create sitting areas also usable as obstacle courses, logs for sitting and for moving on or over, and balancing on. Students are challenged to use the edges and corners as well. This approach may change students’ concept of playgrounds to be more than play (Lloyd et. al., 2018). They might see opportunities for being more physically active during their free time and this will help them meet the daily physical activity guidelines of a minimum of 60 minutes (Mygind, 2007; World Health Organization (WHO), 2021). 
Schools are an ideal arena to capture the majority of children and an essential setting for establishing healthy habits for an active lifestyle (WHO, 2008). As most elementary school teachers have no formal training in PE, some use the PE time to facilitate children playing games such as tag, dodgeball and soccer (Lu & Lodewyk, 2013). Very little, if any time is spent on skill progression because teachers do not have the training, to teach specific skills (Durden-Myers, 2020). Teachers need “physical literacy education” which many would define as coaching skills (Sigmundsson et al., 2017). Detection and correction while observing someone doing a skill and then giving constructive positive feedback supports learners enhancing their competency, confidence and motivation to continue exploring that skill, including on their own time (Sigmundsson et al., 1998). Durden-Myers’s (2020) research concluded that creating professional development opportunities for elementary teachers to teach skills effectively can enhance and develop student skill set. Through the “Sport For Life” model and delivery of school based physical literacy courses, using teacher to teacher mentorship, teachers learn how to teach skills to support students (Sportforlife.ca, 2023). With specific physical literacy assessments, step by step teaching tips and partner teaching, teachers receive written and hands-on resources to design scaffolding skills programs during PE (Higgs et al., 2022; Sportforlife.ca, 2023). With a large percentage of all children attending schools around the world, implementing proper physical training during teacher education could help teachers and thereby students, in becoming increasingly physically literate (Durden-Myers, 2020).
[bookmark: _Toc139132381]Context of Research
My research focused on directly teaching the experimental group, fundamental movement skills (FMS) outside, on the school property during physical education classes. This was to familiarize the students with the area and give students greater tools to be more physically active in nature during their free playtime at recess and lunch. Cleveland Elementary School has a large forest as part of the school grounds where students have free range to play, run and move with natural habitat including stumps, logs, trees, rocks and loose earth material. When schools reopened after the Covid-19 closure, strict outside rules during recess and lunch were implemented, including not having access to the forest. In the fall of 2021, these rules were lifted, but the children were staying in their familiar spaces, mostly on the paved areas of the school ground. With the loss of structured physical activity teaching and coaching for almost two years, many children had missed learning fundamental movement skills which limited them in where they played. 
The goal was to teach and support the students to learn the necessary skills to connect with the forest and use this area to be more physically active during their free time in a school day. 
[bookmark: _Toc139132382]Personal Motivation and Rationale
As part of my educational approach, I believe in learning and teaching outside. The benefits are immediate. Students appear happier and more disciplined, students become more physically fit, concentrate more during class time and there are less conflicts (O’Brien, 2009). Due to the closure of our gym because of Covid-19, I taught exclusively outside, initially physical education, and for the last three months, the entire curriculum. My experience was that the students were calmer, more effective during lessons and enjoyed the no walls learning space. I observed that when students learned fundamental movement skills in nature (e.g., jumping, hopping, and balancing, with focus on technique for distance, height and falling), they were drawn back to natural learning spaces during free time.
[bookmark: _Toc139132383]Aim, hypothesis and research questions
Aim
The aim of this research is to determine if teaching specific skills within a specific environment alters the way students interact with that space during their free play. The first objective is to examine if teaching in a specific area can change the amount of time the students spend in that area during free time being physically active. If there is an increase in time, the second objective is to explore what this play looks like for individuals and clusters of students.

Hypothesis
The first hypothesis is: A student taught to move more effectively in a forest environment will spend more free time in that specific space than a student taught the same skills elsewhere. The second hypothesis is: Students building a relationship with the evolving and fluid space they are exposed to, while learning fundamental movement skills and activities during class time, will lead to individual students and/or groups of students to be engaged in similar play in free time. 
Research Questions:
The questions for this research are related to each other:
1. Can using the natural playground to teach Outdoor Movements, change the way the students see and use that space? 
2. Does structured, place based, outdoor movement education change the students’ type of play (active, risky and creative)?
3. How do children engage in the forest during free play?
[bookmark: _Toc139132384]Sequence and Purpose of Remaining Chapters
Chapter two covers the literature review and the theoretical framework in similar studies. It will highlight the areas where this study fits and look at some of the challenges with the different theories.
The third chapter will state the rationale and explain research methodology with focus on how the data will be analyzed. In addition, a description of the students involved, the time line of the research and finally, the ethical considerations will be discussed. Chapter four presents the data and findings with themes found shown with graphs and diagrams. Chapter five critically discusses the findings presented in chapter four in relation to the existing research and literature. Chapter six concludes the study with limitations and recommendations for further studies.


[bookmark: _Toc139132385]Chapter 2, Literature and Theoretical Framework
[bookmark: _Toc139132386]Literature Relevance and Connections
This chapter looks at research done in the field of outdoor learning and students’ activity levels when moving outside. There are many elements of how physical literacy is defined which support the benefits of teaching fundamental movement skills in a structured as well as organic way. The Scandinavian countries have been at the leading edge of research and have established clear guidelines for outdoor nature learning in their Early Childhood Education (ECE) teacher educating programs (Tortella et al., Table 1, 2021). Although countries such as Finland, Iceland and Norway have outdoor education as part of their national mandate, Tortella et al. (2021) point out that the teachers have to facilitate students learning outside. Multiple researchers (Pill & Harvey, 2019; Whitehead, 2013b) support the importance of teachers having the competence and confidence in teaching movement skills, an area lacking in many teacher education-training programs (Thacker, 2021). Just bringing a class outside does not mean all students are more physically active then or later during their free time. “Evidence supports a positive relationship between fundamental movement skills (FMS) in physical literacy” (Hulteen et al., 2018. Abstract). By developing proper, FMS skills, children learn skills to gain competence and confidence in their abilities (Sigmundsson et al., 2017). Children also benefit from encouragement to design and create games to promote fun which can lead to risky play, yet positive play for kids (Sandseter & Kennair, 2011). The literature review will examine benefits and challenges of organic free play, experiential learning theory, place based learning and dynamic systems theory. Further, it explores the notion of scaffolding learning experiences to support the growth in overall physical abilities in each individual. 
[bookmark: _Toc139132387]Free Play and Physical Activity, Play Based and Experiential Learning Theory
It is well documented that children benefit from free play in nature in terms of being able to cooperate with each other, having decreased sick time and improved mental and physical health (Bentsen et al., 2009; Faskunger et al., 2018; Fjørtoft, 2001; Lyngstad & Sæter, 2020; Mann et al., 2021; Mygind, 2007; O’Brien, 2009). Scandinavian countries have been among the leaders in this research area because educational guidelines and policies foster a deep connection with outdoor learning (Tortella et al., 2021). The Nordic countries have outdoor learning embedded in their national curriculum and teacher training includes this topic, which is part of the mandatory learning outcomes (Tortella et al., 2021). Most of the research has focused on effects of time spent outside, playing and learning from free play for pre-school children, including the number of steps taken and the interaction among the children involved (Mygind, 2007). Lev Vygotsky’s theory of constructivism encourages limited instructions to allow learners to come up with their own ideas combined with the understanding that a student learns in their own unique way (Penny, 2022). The belief is that basic knowledge is developed through observation, working in a group, sharing knowledge with others to create opportunities, and learn new skills. Vygotsky (1978) suggested that relationships through cooperative activities were the best way to develop individual knowledge and understanding. According to social constructivist learning theory, gaining knowledge is a process led by social relations where each individual observes, analyses and makes up their own mind about how to use this information to interact with others (Vygotsky, 1978). Vygotsky’s theory suggests that children scaffold together, and as a result, alter and change a skill through working together to successfully achieve a goal. This experiential learning theory has been the basis of play to learn. But as Mayer (2004. p. 18) concluded “learning through guidance” from somebody who can show and teach systematically how to do a skill, results in greater abilities in the learner. Children need to learn and there is good evidence that using the scaffolding method of teaching with positive feedback results in greater success of movement skills (Fumagalli et al., 2020). Both Fumagalli (2004) and Kirschner & Hendrick (2020) show strong evidence that students gain deeper understanding and correct skills faster through learning from others. When a child does not have the basic skills, the foundation is too weak for the child to build upon. It is essential that beginner learners receive “strong instructional guidance rather than constructivist-based minimal guidance during the instruction of novice to intermediate learners” to solidify accurate skills to support the student in believing in themselves as they successfully master the skill (Kirschner et al., 2020, p. 83). Even though play is a powerful tool in learning to master a skill, it is essential for the child to learn the skill properly. That way they have a foundation to build upon in their free time when exploring without supervision. 
Cultural and natural environments play an essential role in children’s physical and psychosocial development, growth and learning (Fjørtoft, 2001; Kyttä, 2003; Lindstrand, 2006; Nordin-Hultman, 2004; Spencer & Blades, 2006). When children have the opportunity to explore and have free uninterrupted time to be outside, children move twice as much as when they are inside a traditional classroom (Mygind, 2007). Mygind’s (2007) extensive research on physical activity levels among children in Denmark who attended weekly outdoor school trips, supported the recommendation to move learning outside to increase physical movements among the children. Although children moved more during an outside school day, there was not much difference between an “Ute dag” (all day outside) and having two physical education classes during the day according to Mygind (2007). The lack of movement opportunities is evident in traditional schools today with physical education classes twice a week. These classes are only 30 to 40 minutes with a generalist teacher (Stoddart, 2017). Given the traditional school system with limited weekly physical education classes, using the school’s grounds to increase the children’s’ access to more diverse and activity engaging free playtime can compensate and add options for more physical activity time. The students crave the need to move, but need proper and relevant physical movement skills to embrace outdoor spaces (Thacker, 2021). 
Many countries have created national standards to assess physical abilities among students. In Canada, a national directive established the Canadian Assessment for Physical Literacy (CAPL) (Longmuir et al., 2015). This CAPL testing regime set out to examine physical literacy in the four areas of engagement: physical activity, physical competency, motivation and confidence. The conclusion from the comprehensive Canadian study was that the CAPL program identifies the areas where students need support, such as competency or confidence. The challenge with the CAPL system is that while students self report on the areas of motivation and confidence, the physical abilities are analysed by teachers and professionals. This puts more validity on the physical and movement competencies than the other parts of physical literacy. In addition, there were only a limited number of trained experts in CAPL who were able to carry out the study. This makes it difficult to put a national standardized program in place. The requirement for a universal and descriptive assessment rubric is needed (Eddy et al., 2021). With that, comes properly trained teachers who are able to provide a quality program to support the students so that all are able to properly learn the fundamental movement skills in a motivational, encouraging and nurturing way (Thacker, 2021). Dyson et al. (2016) and Stoddart (2017) acknowledge the challenges faced by the lack of professional development opportunities for generalist teachers. In Canada, multiple teaching programs have no physical health education courses as part of the teacher training. Of the two major teaching education programs in British Columbia, University of British Columbia (UBC) and Simon Fraser University (SFU), only UBC has a 20 hour mandatory PHE course, while SFU does not require any training in PHE to become certified as a teacher (UBC and SFU Professional Development Program, March 2023). Law at al. (2018) suggest that this causes teachers to lack knowledge and confidence which gives the perception that physical education is chaos, so that they let the kids play games they already know without teaching specific skills. Law et al., (2018) present evidence that physical education specialists were able to create a learning environment for elementary students, which increased physical literacy scores faster, and in greater quantities than a generalist teacher’s PE class. However, if we relied on a specialist PE teacher going into elementary schools, students would receive less physical activity weekly due to limited time available with that teacher. Instead, creating a system of co-teaching and mentorship opportunities for generalist teachers, would support them in receiving the training they need to properly teach the skills (Law et al., 2018; Lu & Lodywyk, 2013). 
Not giving teachers the necessary support to learn how to teach PE classes will lead to “low confidence levels in teaching physical education and lack of knowledge about the developmental appropriateness of lesson content and the pedagogy of managing students within the physical education context” (Dyson et al., 2016, p. 373). It is no wonder children are not learning proper skills at school in physical education classes when teachers do not have physical literacy themselves. Physical literacy is essential for both teachers and students and as indicated in many studies, being physically literate is more than being able to do fundamental movement skills (Sandseter & Kennair, 2011; Hulteen et al., 2017; Renshaw & Chow, 2019).
Physical literacy is defined as: “the motivation, confidence, physical competence, knowledge and understanding to value and take responsibility for engagement in physical activities” (Whitehead, 2016, PHE Canada website, 2010, last visited June 2, 2023). Whitehead ( as per PHE Canada, 2016) explained that people need motivation to be physically active and that physical literacy is an on-going, life-long process (PHE Canada website, last visited June 2, 2023). Whitehead, cited in Pot et al., (2018, p. 250) points out that “the focus in physical education should be individual progress and developing the motivation, competence and knowledge and understanding of being active across a wide range of contexts.” (Pot et al., 2018, p. 250). On this journey, it is important to have people to help develop and solidify these skills. This would empower learners to take part in physical activities. People do not come with correct or proper fundamental movement skills. These skills are taught along the way (Sigurdsson et al., 2017). Teaching physical skills at school allows the majority of children the benefits of learning proper physical movement skills because of the sheer number of children attending an educational setting. Provided that teachers have the proper training to give students a correct and supportive environment to successfully master these fundamental skills. 
It might be expected that children have fundamental movement skills and abilities to engage with their surroundings during recess and lunchtime, so place based outdoor learning can help address the problem of children not getting enough physical activity time each week (Steen-Johannessen, 2021). With the lack of space inside and the push for outdoor learning, now is a good time to move more teaching time outside (Lee et al., 2021). Students deserve and need their 60 minutes of active moving time daily and this can be accomplished by combining outside learning and physical active play, which was well documented during the pandemic (Eyler et al., 2021; World Health Organization Health Sheet, 2021). 
[bookmark: _Toc139132388]Place based learning opportunities
There are many examples of strong positive outcomes for children from outdoor school programs but only a limited number of places and programs where an all-day forest program is feasible (Lyngstad & Sæter, 2020; Mygind, 2007; O’Brien, 2009). By teaching movement skills in a structured manner, students gain a new way of looking at their schoolyard, fostering greater connection with the place and therefore providing greater affordances to move during free time (Fjørtoft, 2001). As Fjørtoft highlights in her research “As the child perceives the functions of a landscape and uses it for play, the landscape might have a functional impact on children’s behaviour and play performance” (Fjørtoft, 2001, p. 115). Fjørtoft’s studies focused on children in pre-school where free play and non-instructional time was included without any structured skill development. Children between the ages of three and six differ so greatly in their physical and mental development, it is difficult to conclude that free play increased the overall physical literacy among these children. Fjørtoft (2001) concludes that the pre schoolers who had access to the forested and natural grounds, scored better than the children who used the commercial structures as their playing area, in the skill of balance. It is difficult to know what affected the results as the children were with different adults and received different influences and learning opportunities. This raises the question of whether learning in an outdoor location can have significant benefits to children’s physical, psychosocial, cognitive and emotional development when paired with clear instructions from teachers or coaches who understand the principles of skill progression which is a focus for this study. 
[bookmark: _Toc139132389]The Place Based Outdoor Learning Theory (PBODT) 
Outdoor learning can lead to increased confidence and a stronger connection with outside learning spaces (Kirschner et al., 2006) and is often associated with creating a strong bond and a deeper understanding between the learner and nature. This relationship can foster stewardship, but there is not a direct link to being more physically active in nature (Malone, 2016). As Malone points out, children take on personal active environmental ownership when they feel they are familiar with an area with natural items. There is little evidence that learning about the place we live, increases physical activities in that specific area (Kirschner et al., 2006). Instead, children can be taught to be physically active and to understand how these skills can lead to further engagement in play in their free time (Tortella et al., 2016). Tortella et al’s. (2016) research shows that learning with scaffolding fosters physical and emotional competency, and confidence which leads to the motivation to explore. As a result, children are more likely to embrace physical activities in that specific place during their free time (Tortella et al., 2016). Their evidence shows that children need specific training and experiences to properly learn and feel confident performing a skill. The scaffolding theory makes sense in that the learner observes a skill, tries it with support and then does it independently (Silverman & Mercier, 2015). There is a strong connection between practicing the physical skill and getting feedback from the teacher to build the competence and confidence (Sigurdsson et al., 2017) with Fumagalli et al. (2020) suggesting children with already developed fundamental movement skills benefit more from the emotional support than the physical teaching. Even though Fumagalli et al. (2020) only focused on 5-year olds, the concept of “I do, we do, you do” works for all learners as it allows for individualized learning where the teacher can meet every child at their level to allow for success for all (Kirschner et al., 2006). Kirschner et al (p. 79), concluded “direct instructions involving considerable guidance, resulted in vastly more learning than discovery” pointing towards the importance of teaching children skills to further their knowledge. Children need to be challenged and shown areas where they can improve. Through specific teaching, the learner will experience improvements as well as emotional support when practicing their skills (Silverman & Mercier, 2015). Bruner (2022) developed the scaffolding theory which was built on Vygotsky’s theory of “proximal development zone” from the 1930s, which describes successful learning as interaction between someone with knowledge who can demonstrate and support a new learner in learning a new skill.
This resonates well with the Indigenous World View of an Elder and the teaching of traditions to the younger generation (First Nations Pedagogy, 2023). The personal connection between the experienced Elder and inexperienced learner (both emotionally and physically) creates a platform where the teacher specifically teaches skills and the learner practices the skills with positive and encouraging feedback from the teacher (First Nations Pedagogy, 2023). Thacker’s (2021, p. 86) research concludes that there are some benefits from learning from peers “through observational learning” (watching peers perform skill). This method of learning allows the learner to continue to build on what they already know. Using the scaffolding theory, every learner continuous to learn from the place they are at. This is motivating for both the teacher or peer and the learner and builds solid competency and confidence in the student. Other research found that when exposed to unfamiliar skills, the learner did not gain the skill by simply observing (Cross et al., 2009; Thacker, 2021). There are many complicated skills where it is necessary to break them down to be able to use scaffolding method to make it safe and possible to learn.
[bookmark: _Toc139132390]Dynamic Systems Theory (DST)
	Dynamic Systems Theory is based on changing movement skills based on the environment and interactions to be successful in that place (Sigmundsson et al., 2017). The relationship between the learner, the environment and the need to develop skills to move in that space is the foundation of DST. Development is an ongoing process every human goes through from conception to death (Sigmundsson et al., 2017). Out of the need to conform and succeed in life, the DST theory was developed to show the importance of interactions between the person and the environment in learning tasks that are needed to master each challenge.
The DST has four phases, which are linear and built on the same framework of scaffolding (Sigmundsson, 2017). The learner needs to understand the skill, then acquire and refine the skill. This leads to automatization and finally, to generalization. The strength of this theory is the building upward or scaffolding of the skill, which allows the learner to practice with feedback before becoming proficient and doing the skill automatically. More and more research supports the need for teaching specific skills for the learner to become proficient and competent in that skill (Gibion et al., 2015; Lorås & Sigmundsson, 2012). This is one of the reasons why sports employ coaches and why expert instructors are hired to teach to the specificity of the task the learner is trying to accomplish. Learning the correct skill saves time, avoids injuries and allows the learner to see quick progress. People usually rely on learning skills from experts, or others who have come further in their life journey (First Nations Pedagogy, 2023). This is a powerful statement which is part of the foundation of the Indigenous World View (NVSD 44 Website, 2023). Learning from Elders saves time, connects people in a meaningful way and transfers valuable knowledge and information from generation to generation. 
Relearning something is often more difficult compared to learning the skill correctly the first time. The need to relearn a skill might lead to frustration and loss of confidence, which could transform into not wanting to continue with that task. According to Fitts and Posner (1967), there are three stages of learning a skill.
[bookmark: _Toc139132391][image: C:\Users\13781\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\512D1057.tmp]
Their research supports that a learner needs to go through the cognitive stage where they know and understand the skill prior to moving to the associative stage where the person learns how to carry out the skill. This again supports the need to introduce and systematically teach a skill so the learner understands and knows the skill, which will allow the learner to quickly move to the associative stage where they work on the skill with on-going feedback from people around them to improve (Fitts & Posner, 1967). 
[bookmark: _Toc139132392]Outdoor Movement and Outdoor Play
The concept of outdoor movement education is different from outdoor play. Outdoor movement education (OME) is learning how to move outdoors with specific learning outcomes taught in a structured way (Tortella et al., 2021). Tortella et al. (p. 456) define OME as “an educational activity of the adult planning structures, semi-structured or self-directed child motor education”. This is very similar to both scaffolding theory and learning by an Elder where the person is taught systematically prior to using these skills independently. There is consensus that Place Based Outdoor Learning (PBOL) combines learning, refining and expanding on skills led by an adult (Dopko et al., 2019; Niemisto et al., 2020). PBLO and OME are similar in their approach, which is built on specific skill development taught in a structured way followed by the child practicing the skills in a more random way to refine and extend their knowledge.
The teaching of specific movement skills to build on a child’s repertoire of abilities, gives children the opportunities to be increasingly active during their spare time at school and outside of school time (Dopko et al., 2019). As “the change typically begins with teachers” (Tortella et al., 2021, p. 454), the shift towards more outdoor learning brings opportunities to broaden the educational experiences and to challenge the traditional system where school subjects take place in specific learning environments. When students see, practice and have fun learning to conquer the area, they gain competence and confidence which results in greater physical literacy and an increased willingness to be involved in non-organized activities in their free time (Tortella et al., 2021). 
If teachers do not understand the steps of fundamental movement skills, they will struggle to transfer proper knowledge to their students (Styles & Martin, 2017). Teachers require the necessary training to successfully support all students in developing their physical literacy skills (Higgs et al., 2022). According to Johnson et al. (2018), teachers who were not physical education nor physical literacy specialists, benefitted from co-teaching or team-teaching physical education classes in elementary schools. As most elementary school PHE programs are taught by generalist teachers, the lack of structured learning time and a greater focus on games with minimal instructions, teachers need support to learn how to provide quality PHE lessons with focus on skill development (Swaithes, 2021) Students benefit from structured learning together with constructive feedback in a supportive environment to gain the competence and confidence to perform the skills taught. Educators learn in similar ways. According to Johnson et al. (2018), teachers have a great ability to set up a supportive and successful learning environment for all learners if they have the skills and confidence to do so. Giving the teachers this confidence is essential to support students in developing their own abilities (Johnson et al., 2018). Lynch and Soukup (2017) recommended that generalist teaching programs should include courses with focus on PE teaching skills, although they proposed that specialist PHE teachers would be better suited to teach PHE. A PHE course for teachers in training “enables teachers … to teach PE confidently and competently in school” (Lynch & Soukup, 2017, p. 29). Stoddart and Selanders’ (2022) research found similar evidence in their research. They concluded that it was necessary for teachers to receive specific PHE training and pedagogy courses while in Teacher College to allow future teachers to successfully support children while learning fundamental movement skills and PHE (Stoddart & Selanders, 2022).
When teachers deliberately deliver instructions for specific fundamental movement skills, students improve their abilities in these tasks, which can result in greater competence, confidence and efficacy in that skill (Styles & Martin, 2017). These fundamental building blocks are necessary to have before adding more complex skills (Higgs et al., 2022). As pointed out in the Long Term Athlete Development Model (LTAD), there is an important window of opportunity for boys (6 to 9 years old) and girls (6 to 8 years old) to learn all the fundamental movement skills (LTAD, 2022). A combination of play and “quality instructions” (LTAD 2022) are necessary for the child to learn and develop the range of correct Fundamental Movement Skills (FMS). Hulteen et al. (2018, p. 1535) argue that the development of FMS through a “progression of skill development is related to physical activity participation and positive trajectories of health.” Without strong foundational skills, children struggle to gain confidence in their physical activity abilities, which can result in an inactive life-style. Further, supporting the importance of children learning from a qualified adult, is Stodden at al.’s (2008) research and their conclusion that children in early childhood feel confident and have a positive self-image about their own abilities, although this perception might not be based in reality. Stodden at al.’s (2008) further research found that younger children are willing to try new skills even when they have very little or no background knowledge of that challenge. Through direct teaching and positive feedback from a qualified adult, students develop a strong self-efficacy and perceived competence, which can have lasting positive effects on their physical activity levels (Babic et al., 2014). 
[bookmark: _Toc139132393]Strength-based Teaching Method
Teaching with focus on positive and constructive feedback is embedded in the strength-based teaching method, which is emphasized in the Finnish education system (Maatta & Uusiautti, 2013). Maatta and Uusiautti explored the question of how to engage students in new opportunities to support them in embracing challenges. They concluded that strength based teaching methods with focus on building on students’ strengths and interests, supported children’s positive experiences. The existentialistic theory supported creating a learning environment where teachers met students where they were at and then built on the student’s skill. When students are successful in learning new tasks, they are more motivated and feel higher satisfaction in engaging in that activity according to Rios et al.’s (2010) research findings. This conclusion supports the scaffolding method by building on individual abilities with a child centred focus. The successes the students experience through their positive interactions while working to develop individual skills, supported by an experienced teacher or Elder, provides children with “emotional support controlling the frustration given by a difficult task, in addition to very friendly and warm relational and communicative manner of instructions” (Fumagalli et al., 2020, p. S1439). Wainwright (2021) had similar suggestions, that teachers need professional development opportunities to be able to support their students in developing proficient fundamental movement skills to become more physical active.
[bookmark: _Toc139132394]Children’s Play: How Social Grouping Differs
The above-mentioned strength-based experiences also led to a gender-inclusive learning environment (Rios et al., 2010). Although the research supports teachers giving students individual attention to support each learner in a positive manner, the concept of how girls and boys socialize and play is also important. Clark et al. (1995) defined sociotropy as engagement in a bigger community to get approval from others while autonomy focused on individual accomplishment and personal satisfaction. Clark et al. (1995) found that girls showed greater sociotropy as they worried about fitting in and being part of the bigger group. Boys were leaning towards autonomy in their behavior, putting themselves before the rest. Beneson et al. (2011) found that girls had a greater need for close friendships and were afraid to be excluded. Ladd and Kochenderfer (1996) and Riley & Jones (2007) researched the number of girls and boys in play groups and consistently concluded that boys played in larger groups while girls favoured smaller, often dyadic groups. Further research established that girls preferred prosocial connections in small groups. These girls mutually benefitted through comforting, sharing, cooperating and helping one another (Rose & Rudolph, 2006). Rose and Rudolph also found that boys preferred larger groups with more opportunities to compete and challenge one another. Boys were frequently more engaged in risky play with increased chances of injury than girls (Martin & Fabes, 2001). Hubbart et al. (2016) found that girls were “significantly” (p.6) less physically active than boys during the school day, with the number of active minutes decreasing more among girls as they went from grade three to grade five. Hubbart et al., (2016) went on to show that this difference only occurred during school hours. Girls spent more time talking, defining new rules and cooperating as new games were being developed (Pellegrin et al., 2004). Finally, Savin-Williams (1979) concluded that boys played in larger groups where they could show their strength and power, which established a social power structure. This dominance led to a hierarchy among the boys where a few led the rest. This enabled larger groups to develop, as there were fewer discussions necessary when only a limited number made all the decisions. Contra to this, the girls’ focus was on building relationships. This led to smaller groups of girls creating better opportunities for all the participants to be heard and included in the play (Pellegrin et al., 2004).
Girls showed more empathy towards one another than boys did in the findings carried out by Rose and Rudolph (2006). Because of this sensitivity to the needs of others, the girls worked in smaller but closer relationship groups (Riley & Jones, 2012). These multiple works of research show us that boys engage in larger groups with fewer leaders taking charge of organizing plays with inflexible rules and limited communication. Girls were more concerned about fitting in, communicating and being accepted by a smaller group of peers. To further the understanding of how girls’ relationships were more fragile and caused a higher level of anxiety of not fitting in, girls stated that they had fewer close friends compared to the boys who reported having a larger number of friends (Riley and Jones, 2012; Rose and Rudolph, 2006). This is consistent with other research where the findings were that girls’ friendships were more fragile than boys’ comradery. Girls were very concerned about being accepted and were worried about losing friends rather than making decisions and leading the peer groups (Rose & Rudolph, 2006). If one girl wanted to do something, the other girls would likely follow to fit in, compared to the boys, where the group was larger so boys had more opportunities to choose different groups. Rose and Rudolph (2006) found that no matter where the play would take place, girls tended to work in smaller, close knit groups with more communication and flexibility to alter guidelines and rules. Furthermore, they also found that boys played with greater risk, in larger groups with less focus on communication and wanting to fit in. These traits fit well with new engagement and creation of games in the forest during free time at school. 
Physically, boys and girls have similar gross motor skills until about age nine, when boys become increasingly competent and confident in their skills (Riley& Jones, 2012). With greater emphasize on boys’ participation in organized sport, the boys receive additional high level coaching and therefore improved athletic skills (Braddock et al., 2005). Cairney et al., (2018) found that boys scored higher than girls in fundamental movement skills and that this gap increased when children were using object control skills. This difference in skill was especially big in object control which was frequently played in PHE classes (Cairney et al., 2018). In addition, girls reported a lower level of enjoyment in PHE classes than boys, which could be a result of lower perceived fundamental movement skills (Kriellaars et al., 2019). Kriellaars et al. (2019) found that when students were exposed to individual and new physical literacy experiences, “all children will find a place and appropriate challenge level” and that this leads to children developing “skills and motor competencies … which led to decreased differences in motor skills among girls and boys” (p. 167-168). Kriellaars et al’s. (2019) study supports the need to support teacher training to move away from the traditional game focused PHE classes to more individualized PHE skill development where every learner is improving at their own pace with support from a trained PE teacher.
[bookmark: _Toc139132395]Conclusion 
With much of the research pointing to benefits for students spending time in outdoor spaces, there is limited current knowledge about the correlations between teaching in a specific place and children’s decisions of where to play during their free time. The review of the literature highlighted the need to systematically set up learning opportunities with a focus on physical literacy by teaching specific skills. It is essential that teachers have the necessary training and mentorship in order to support all the learners where they are at (Silverman & Mercier, 2015; Stoddart, 2017). Silverman and Mercier argued that “Teachers who make instructional decisions and teach students instead of teaching a class are likely to be more successful in promoting motor skill learning and thus developing physical literacy.” (Silverman & Mercier, 2015, Summary of instructional design, para. 2). For a learner to gain the skills to allow them to become physically literate and stay active through life, they need strong fundamental movement skills taught by knowledgeable people (Stodden et al., 2008; Wainwright, 2021). This study aims to find a relationship between scaffolding teaching in a specific area and where and what students play during free time. Further, this study will look at what type of physical play children engage in while being active outside and if there is a difference in peer relations
[bookmark: _Toc139132396]Chapter 3 - Methodology
This chapter outlines the research design and methods used to address my aims through a mixed method of research, combining qualitative and quantitative research in a concurrent triangulation framework to understand how place based learning can affect where and how children play. The rational for my research is discussed within the Social-Constructivist paradigm with focus on how people learn through interactions with others. Both quantitative and qualitative data were used, with the quantitative data carrying heavier weight and using qualitative data to get a deeper understanding of the numerical findings (Blackstone, 2012; Schrieber et al., 2013). Using quantitative research supports data when wanting to confirm or test the hypothesis which was established as part of this research. With the quantitative data as the basis, the qualitative research will be used to understand more of the students’ thoughts and experiences (Blackstone, 2012; Scribbr, last visited June 2, 2023). This includes questions asked of the students as well as a collection of valid and reliable data points to create as objective a lens as possible to understand the trends, correlations and results of the specific intervention. 
[bookmark: _Toc139132397]Research Design
A quasi-experimental design was used because the students were already assigned to their classes, which became the study groups, prior to the start of the research. The mixed method, specifically, Concurrent Triangulation Design – validating quantitative data model (Anguera, 2012), includes both quantitative and qualitative data collections which occurred simultaneously all inside the 17 weeks of the research. Guetterman et al. (2015, p. 2) describe the convergent design which includes “quantitative and qualitative data collection and analysis at similar times, followed by an integrated analysis”. The strength of the mixed method Triangulation Design comes from obtaining “different but complimentary data on the same topic” (Morse, 1991, p. 122) to help the researcher better understand the problem. My two hypotheses as well as research questions one and two require quantitative data to understand if there is a relationship between the intervention and change in behaviour. The third question requires qualitative data to understand why changes took place. Using only one method would not explain my questions and using the mixed method with embedded design allowed for mixing the quantitative and qualitative data in this quasi-experimental research design (Sirisilla, 2023). Sirisilla (2023) explains that the benefits of a quasi-experimental research design is that the experimental group receives intervention which can be manipulated while at the same time the study group does not. In this study, though both quantitative and qualitative data were collected during the same time period, greater weight was put on quantitative data. The rational was to answer the questions in the research that were asked in a quantitative way, focusing on quantifying changes in minutes of active play. This led to counting physical activity minutes and types of play four times a week for the duration of the research. The qualitative data collection took place less frequently (see diagram below), but was essential to explain the participants’ thoughts and inner voices which could explain the findings from the quantitative data. This study will be using both deductive and inductive logic as the goal is to test the hypotheses with quantitative data and then follow up with qualitative research to help interpret the results with the children’s voices (Anguera et al., 2012). The goal was to observe children engaged in specific play and using inductive reasoning to make a generalization regarding all children. The hypotheses were created using deductive reasoning, basing them on already established theories, and attempting to show that these theories will apply to my school. Multiple theories were included, such as scaffolding, experimental learning, Place Based Outdoor learning Theory and Dynamic Systems Theory (McLeod, 2022 (1); Sigmundsson et al., 2017; Tortella, 2016). 
The research design and timeline with the corresponding qualitative and quantitative methods are listed in the diagram below.
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[bookmark: _Toc139132398]Procedure, Mixed Method Design
Throughout the past 40 years, it has become more evident that humans are complex and that using both qualitative and quantitative research and data allows for a deeper understanding of human behaviour (Wilson, 2000). Using Concurrent Triangulation Design – validating quantitative data model as a methodical metaphor can help explain data with a human face (Ostlund et al., 2020). The triangulation approach allows quantitative and qualitative evidence to support one another to establish an interconnected relationship between raw numbers and personal responses. While focusing on specific time and play, it was also important to understand why the students chose to engage in physical play, so using the triangulation method allowed for both raw data and anecdotal information to be included (Pritha, 2022). Quality quantitative method requires a larger number of participants and my school only had 54 students, (N=54) available. Quantitative data can help confirm or test a theory or hypothesis, while the qualitative approach helps in explaining and understanding an idea (Tashakkori, et al., 1998). This mixed method of quantitative and qualitative data analysis is articulated in Smith and Heshusius (1986) research where they affirm “quantitative inquirers supplement their controlled instrumentations with open-ended observations in natural settings” (p.8). Although the quantitative and qualitative methods do not focus on the same data, they can supplement one another to understand and find patterns or themes (Sale et al., 2002).
[bookmark: _Toc139132399]Participants
Participants were students in grade 3 and 4 at Cleveland Elementary School in North Vancouver during the 2021-2022 school year. There were 86 students distributed into four classes, which allowed for two classes to learn in the forest (experimental group) and two classes to learn inside (control group). This provided 42 and 44 students in each group. Of the total number of students, 26 in the control group and 28 in the quasi-experimental groups submitted consent forms allowing them to participate in the study. Of these, 9 were girls in the experimental group, 8 girls in the control group. The groups were pre-determined based on previous educational experiences, hence the quasi experimental approach (Questionpro.com)
[bookmark: _Toc139132400]Sampling Group
Students were already assigned to classes, which made this a quasi-experimental design. As a dual track school (French Immersion and English stream), these students came from a wide geographical area, some driving 30 minutes to school. Therefor the sample grouping, came from a variety of social, ethical and cultural backgrounds, but the groups were not randomly created.
[bookmark: _Toc139132401]Research Strategies
The research strategy used was mixed methods with quasi-experimental design, using a control group and an experimental group. The one variable used was the location of where the teaching took place. The goal was to show that learning in a specific environment increases students’ connection with that environment, resulting in increased free time usage there. Using the experiential strategy could support the effect of the interventions (Gopalan et al., 2020). Gopalan et al. argue that the “Difference in Difference” research strengthens the cause and effect of the chosen variable, which was what my study was intended to explore.
[bookmark: _Toc139132402]Quantitative Instrumentation
With the aim of quantifying a behavioural change among the students’ relationship to a specific place, the data collected was in real time and with specific minutes collected of three types of play. The control and study groups differed with regard to their learning location, but the teaching approach was the same. This teaching was based on cognitive theory and dynamic systems approach, as the teacher was heavily involved in explaining and demonstrating specific skills to both groups of learners. Quantitative measures were: number of students in the forest, amount of time in minutes spent in the forest and minutes spent in different types of play. The data was collected during 15 minutes of recess and 25 minutes at lunch when the students had free time outside. Using video taken during two lunches and recess times weekly, each student who was part of the study was identified as doing one of three types of play at one minute intervals. The minutes for each student in the experimental group were added together and the same for the control group students. A comparison of time spent before and after the intervention was analysed to test the hypothesis. 
The individual minutes per group were added together and transferred to IBM’s SPSS 29.0.0.0 (241). With the data, a LOESS regression line created a smooth link of scatter plot points. In addition, Excel spread sheet was used to analyse the findings to describe how physical activities changed over the 17 weeks using numbers and bar graphs to see trends.
[bookmark: _Toc139132403]Video Recording:
Video recordings of children moving on the natural playground were transcribed for quantitative analysis by counting active movement, broken down by active play, risky play and creative play, in one minute intervals. This also included identifying the students from the different groups, and separating boys and girls plays. The minutes of play were recorded in an excel sheet with descriptive details as side notes (Appendix C). 
With the recognition of the challenge of creating accurate coding of the three kinds of movements, two additional adults coded the students’ plays; a classroom and student teacher. Even when a person sees the same movement multiple times, results can differ (Belur et al., 2021). “Coding behaviour changes both between and within individuals over time so to make codes more consistent and stable” there are benefits of using multiple coders (Belur et al., 2021, p. 841). The three types of play were discussed using samples of students engaged in each kind of play and a list of what the plays would include (Appendix D). The importance of interrater reliability (IRR) data collection is to provide a transparent and replicable set of data. The training and time spent watching and defining the different plays together prior to coding the videos was designed to achieve better interrater reliability. With three different times reported, an average of the three times was used. 
[bookmark: _Toc139132404]Statistical Analysis:
The statistical analysis used was between-subject design, as each child was in either the experimental or the control group, with the experimental group receiving intervention only. The control group received the same instructions by the same teacher as the experimental group; the independent variable was the location of the lesson. Using between-subject design, the goal was to compare how the intervention affected where the students chose to play during free time.
[bookmark: _Toc139132405]Qualitative Research
Qualitative analysis looked at the types of activities the students engaged in following the intervention and why they chose these activities. The way the students interpreted their experience was collected through subjective interviews and field notes. Researchers argue that qualitative research gives the students a voice which helps add a deeper understanding of issues from their perspectives (Shah & Pabel, 2019). Qualitative research is an interactive process in which the person studied shares with the researcher their experiences (McLeod, 2022). 
[bookmark: _Toc139132406]Audio Recording (auto-observations):
To better understand why and how students chose to engage in free time activities from their own thinking, interviews were done of 14 students. Nelson (2018) concluded that direct interviews allow for a deeper understanding of human interactions. This was an important part of my study as I wanted to understand why the students chose to play where they played. The qualitative data was collected at the end of January from a sample of students in the experimental group (Appendix E). Students were asked two questions: 
1. How did you feel about playing in the forest before the study? 
2. How do you feel about playing in the forest now? 
The students’ comments were voice recorded and a word for word transcript was made. Of the 14 respondents, only four were selected for this research. To be included in the qualitative data, the student had to answer both questions with a minimum of ten complete sentences. To get a deeper understanding of the experiences and opinions of the students, a more in-depth analysis was done using the Braun and Clarke’s thematic and semantic system approach (Braun & Clark, 2019). Together with the student teacher, a coding system was agreed upon. Using this coding system, we independently coded the responses. Together, we found common thoughts and themes and a thematic map was created (Appendix E). The six steps in the Braun and Clark’s reflexive thematic system identified two common themes among the students (Braun & Clark, 2019). A semantic approach was used where the themes were drawn directly from student data. Although anecdotal evidence is not scientifically possible to replicate, it contained information, which was a valuable addition to my research. The anecdotal can not be used to validate findings, but rather help to understand more from a personal perspective, why and how the students engaged. 
[bookmark: _Toc139132407]Field Notes and Observations:
I video taped two recesses and two lunch times weekly, observing the students in the forest area, focusing on what kind of physical engagement the students were involved in. I looked at patterns of behaviour, if there were any patterns or specific reasons for certain plays. As an impartial non-participant, I used direct observations. The students knew I was there, but I did not take part in their play. These direct non-participant observations of the students’ interactions allowed for deeper understanding of what the students were doing and how it was related to what had been taught (Ciesielska et al., 2018). As Ciesielska (2012) points out, direct participant observation is used to “understand a social group from an external independent point of view” (p. 51). Additional student teacher notes from the observations were added to the quantitative data to further explain the times and raw data (Appendix F). The student teacher made personal observations when the experimental group were taught in the forest. She wrote anecdotal commentaries to highlight what learning sounded and looked like. 
Environmental factors such as weather (snow, rain and wind) and other factors such as limitations to the location and challenges outside our control were also noted. 
[bookmark: _Toc139132408]Individual Student Physical Literacy Assessments
The pre and post-intervention assessment of the students’ physical jumping abilities was reported on the Play Basic tool (Appendix G). This was done to ensure that the two groups had similar learning experiences and physical development outcomes. Further, the assessments and results were done to show that the skill which was focused on was not a factor in the children’s behaviour change. The rubric used was the PHE Canada’s Fundamental Movement Skills: Active Start and FUNdamental Stages evaluation tool. This assessment “provides a valid, reliable and informative tool” (Longmuir et al., 2015) which is important as it set the base line for all students prior to the intervention.  This allowed for the same standard of measurement for all the students throughout the study and coding of the videos. The students’ classroom teachers, student teacher and I compared and tested the validity of the assessments assigned to the students using this objective rubrics tool. Using the language of emerging, developing, proficient and extending, emerging was given a 1, developing a 2, proficient a 3 and extending a 4 (Physical Literacy Assessment for Youth. 2022). The teachers received training to use the rubric from “Sports For Life” run by Drew Mitchell in September 2021 (Appendix G). The diversion of points given to each student by the teachers and myself was calculated as an average. Using inter-rater reliability test including independent (teachers) responses, helped check for agreement on standards of assessments and to help with a more objective result (Belur et al., 2021; Blackstone, 2012). The numbers were averaged out between the teacher and myself and 9 months later by a student teacher in physical literacy. As McHugh (2012) points out, observations done are expected to vary due to human experiences, but including more observers at multiple times, allows for more consistency in the research results. I wanted to make sure my research had similar ways to assess the performances and definitions of physical activities and different plays to get accurate data.
[bookmark: _Toc139132409]Ethical Consideration
[bookmark: _Toc139132410]University Of Wales Trinity David (UWTSD) Approval
	Prior to the research commencing, an ethical approval was obtained from UWTSD which identified participants risks, how to limit these risks and outlined ethical procedures for the research was completed and approved in September, 2021. This was completed to ensure that the study was following British Research Association guidelines. The research was approved by UWTSD after the completion of the ethics course on line.

[bookmark: _Toc139132411]Principal Approval
Ethical approval was received by Principal Joe Campbell at Cleveland Elementary School prior to any form being sent out (Appendix J). 
[bookmark: _Toc139132412]Parent Approval
Parents of all the grade 3-4 students were emailed consent forms through school messaging (Appendix K). Parents were then able to sign the forms and return them either electronically or with their student. Parents consented to data collection, which included capturing children’s movement on video and voice recordings. Each child and their guardian had the choice to opt out at any time of having their assessment included in the research. Students whose forms were not returned were not included in the research. A child whose parent opted out or did not return the form, participated as usual in the physical education class, in either the control or experimental groups. Their data was excluded in the collection and analysis. 
[bookmark: _Toc139132413]Student Approval
The children also signed a written assent after I explained the research and what I was trying to learn (Appendix L). At no point were the participants coerced or influenced to take part in the study. The participants were told that it was voluntary to take part and they had the autonomy to change their mind at any time during the study. The student’s consent to participate was based on clear information about the study explained to them by myself, both orally and in writing. 
[bookmark: _Toc139132414]Data Security
The raw video data was stored on a password-protected computer, belonging to the school district. Participants were identified only with a unique subject letter, and the file linking student data (name, age, group) and number were encrypted. Study data was therefore completely de-identified. 
[bookmark: _Toc139132415]Safety Assessment
A safety assessment of the area where the experimental group had their intervention PE lessons was carried out prior October 1st, 2021 (Appendix Q)
[bookmark: _Toc139132416]Interventions
Over the course of eight consecutive weeks, the experimental group were taught jumping skills followed by jumping games in a place-based outdoor learning environment, a forested area on the school grounds (Appendix M). 
The control group learned the same jumping skills inside the gym (Appendix M). The aim for both groups was to gain fundamental movement skills, specifically, how to jump, move on, over and off objects to give the children necessary skills to be more physically active in the forest during recess and lunch. After each lesson, all the students were taught a game or given opportunities to create their own games and courses where they included the skills, they were working on. 
[bookmark: _Toc139132417]Conclusion
When designing a research study to collect quantitative data, the focus is to observe and learn if the students’ physical activities changed as a result of interventions on the study group. . 
Using a Concurrent Triangulation Design – validating quantitative data model, created the need to collect both quantitative and qualitative simultaneously where the qualitative information would further explain the quantitative findings in greater depth (Guetterman et al., 2015). All the data from both the quantitative and qualitative data will be jointly presented in the discussion chapter.


[bookmark: _Toc139132418]Chapter 4 - Findings and results
This chapter presents the findings between learning in a specific place with teacher led lessons compared to students learning the same skills in the gym. Using a mixed method with quasi experimental design in this study, both the quantitative and qualitative data gave a deeper understanding of the changes which resulted from the interventions. The qualitative data highlighted the factors that inhibited students from using the forest prior to the interventions and the factors which brought the students to play in the forest after. The quantitative data showed an increase in physical activity engagement among both the experimental and the control groups in the specific area during free play. This was further divided into analyzing time spent engaged in physical, risky and creative play. Initially, the amount of physical play increased among both groups, but over time, there was an increase in risky play, followed by creative play as the number of students increased. Finally, the quantitative data showed no relationship between where boys learn and later play during free time and a similar trend for the girls. The findings are presented in the same order as the research questions.
When the data collection started, there were no grade 3-4 students going to the targeted forest during free time. It was three weeks before there was a significant number of students actively using the forest for play. In addition, the control group students increasingly used the forest, also using their learned skills to move, but the percentage of participants remained below the experimental group during the whole study (Appendix P).
[bookmark: _Toc139132419]Pre and Post assessment of jumping skill
To establish a pre and post skill assessment with focus on jumping, the Sport For Life Assessment was used (Appendix N). This was completed to show that the fundamental movement skill itself did not influence students’ behaviour. All of the students were tested before and after the study using the Sport For Life Physical Literacy Play Base Assessment carried out by 3 qualified teachers (Appendix G). The two groups had similar results on this assessment, with the experimental group’s mean being 1.21 on the four point scale and the control group’s mean at 1.20 (Appendix N and O). This showed that both groups had very similar jumping base-line skills prior to the intervention. When the same assessment was done after the intervention, the experimental group’s mean was 2.31, and the control group’s mean was 2.25, again similar with both showing a positive curve and growth in the specific jumping skill (Appendix N and O). There was no significant difference in the skills assessments between the two groups before and after the lessons.
[bookmark: _Toc139132420]Research Question 1.
Can using the natural playground to teach movements change the way the students see and use that space? 
Qualitative and quantitative data were used to address this research question, starting with student comments and personal reflections.  The most evident themes from the four students interviewed, focused on how they felt about playing in the forest before compared to after the interventions.  
The results showed internal homogeneity with similar answers focused on how connections to the forest changed during the study time. All four students commented positively about the forest play time throughout the study which was a big change from the comments they made prior to the study. Two themes emerged as common threads from all participants. First, the factors why they did not use the forest to play and second, the factors why they were now spending time in the forest. A word frequency query identified clusters of both negative words related to forest play prior to the intervention and more positive words during the intervention (Figure 1). 



Figure 1
Results for Word Frequency Query for Words describing connection to forest play
Words				Number		# of students included
Frequent Words used prior to interventions:
Not allowed			4			2
No ideas (unfamiliar)		7			3
Fall				5			1
Hurt				2			2
School rules (Covid and age rules) 3			2

Frequent Words used after interventions:
Like/comfortable		20			4
Fun				10			4
Learned skills or moves		8			4
Create (more affordances)	12			4
Continue learning		14			4
Discoveries			6			3
The words “learned skills or moves” were included in all four responses, indicating that the students were learning new skills to be successful at play. All the students had different reasons why they were not in the forest prior to the interventions, while they all had similar positive responses about playing after the interventions. With the use of negative words such as “too dark, big, get hurt and nervous”, two students expressed discomfort and were hesitant about going into the forest prior to the interventions. One student stated “Going to a new place made me nervous since I did not know what to do there” (Appendix E). This showed discomfort with the forested area prior to the intervention. Negative words such as “too dark, too big, fall and hurt” were used 29 times describing the forest prior to interventions (Appendix E).
Positive words such as “fun, easy, new skill, glad and liked” were used by the students 53 times describing their connection with the forest during the interventions (Appendix E). As student B pointed out “At recess and lunch, me and my friends add on more moves and help each other. I like it that we can work on the course and make it into a game in our free time”. This comment was made as a reflection of where and why this student was playing in the forest after the intervention.
Based on the responses from the students and the coding of the words, two clusters of words (positive and negative) appeared.  These were put into two categories:


1. Factors inhibiting forest play prior to the intervention
Thematic Map Theme 1
= Main Theme
= Sub Themes
Unfamiliar with options
New place - nervous
Not sure what to do
Covid limitations
Engaged in other activities
Dark, big
Injuries
School rules about access to forest
Factors Inhibiting Forest Play



Category 2
Factors supporting forest play during the study. 
Thematic Map Theme 2
= Main Theme
= Sub Themes
Factors supporting forest play
Organic matter
Rocks
Sticks, logs
More affordances
Drier, canopy
No specific equipment
No annoying little kids
Older students
More space
Less crowds
Less supervision
Less Rules
Cont. lesson with peers
Learned skills
Easy skills, confidence
Practiced new moves
Belonging, 




This data showed that prior to the intervention, the students were unfamiliar with the forested area which led to having preconceived ideas of what the area would be like to play in. Throughout the intervention, the students were observed moving and creating games in the area, which led to them using words such as belonging, new skills and more space. This was evident as all four students focused on how they were learning new skills from the teacher and using these to create games and have fun during free time.
[bookmark: _Toc139132421]Research question 2
Does structured, place based, outdoor movement education change the students’ type of play (active, risky and creative)?
Figure 3
Graph for Minutes of play - Lunch
[image: ]
Note. Number of weeks on X-axis.  Number of minutes on Y-axis
The independent T-Test was done with the quantitative data comparing the amount of time spent engaged in physically active play (appendix R). There was no significant difference between the experimental group (M=16.07 and SD = 4.97) and study group (M=12.86, t=2.31, SD = 6.26, P=.22). 

Figure 4
[image: ]
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Note. Number of weeks on X-axis.  Number of minutes on Y-axis

To identify if the intervention altered active play between the two groups, independent T-tests were done on the three kinds of play (Appendix D). A small but non significant difference was found between the experimental group (M= 10.20 and SD =4.25) and study group (M= 9.57, t= .552, SD = 5.13, P= .552) in active play. 
Figure 5
Graph for RISKY play - Lunch
[image: ]
Note. Number of weeks on X-axis.  Number of minutes on Y-axis

The independent T-Test was done with the quantitative data comparing the amount of time spent engaged in risky play between the experimental and control groups. No significant difference was found between the experimental group (M=2.70 and SD = .836) and study group (M= 2.10, t= 1.682, SD = .836, P= .097). 


Graph for CREATIVE play - Lunch
Figure 6
[image: ]
Note. Number of weeks on X-axis.  Number of minutes on Y-axis

The independent T-Test was done with the quantitative data comparing the two groups and the amount of time spent engaged in creative play. A significant difference was found between the experimental group (M= 3.16 and SD = 1.90) and control group (M= 1.19, t= 4.75 SD = 1.51, P= 0.001). The size of the difference in the means had medium effects (eta squared = .3).


[bookmark: _Toc139132422]Research Question 3
3. How do children engage in the forest during free play?

Figure 7
[image: ]
The number of participants in each group and their gender are shown above in the Excel bar graph. The overall trend was an increase in participants in every group from the start of the study. As a percentage of the total number of boys and girls, 91.67 % of the boys and 70.83% of the girls in the experimental group and 66.67% of the boys and 61.84% of the girls in the control group were playing in the forest the last week of the study (Appendix P). 


Figure 8
Graph for Active Minutes Lunch Boys Experimental and Control
[image: ]
Notes: Number of weeks on X-axis.  Number of students on Y-axis

The independent T-Test was done with the quantitative data comparing the number of boys from the experimental and control groups participating in physically active play at lunch. A significant difference was confirmed between the experimental group (M= 9.56 and SD = 4.52) and control group (M= 4.03, t=5.83, SD = 3.18, P= .001). The size of the difference in the means had medium effects (eta squared = .395). The P-value of .001 (p < 0.001) shows a statistically highly significant relationship between location of learning and boy’s play. 




Figure 9
Graph for Active Minutes Lunch Girls Experimental and Control
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Note. Number of weeks on X-axis.  Number of students on Y-axis

The independent T-Test was done with the quantitative data comparing the number of girls from the experimental and control groups participating in physically active play at lunch. No significant difference was confirmed between the experimental group (M= 3.62 and SD = 3.44) and control group (M= 1.71, t= 2.63, SD = 2.47, P= .011). There were sporadic peaks of up to 77% of the girls playing in the forest, a number which was consistent the last three weeks. The girls from the control group became involved after 10 weeks of the study, with over 80% participating in the second last week.

[bookmark: _Toc139132423]Conclusion
Overall active play minutes increased in both groups throughout the intervention. Risky and active play times did not show statistically significant differences between the two groups. There was a statistically significant difference between the two groups with regards to creative play. At the beginning of the study there were no students engaged in playing in the forest, but after the intervention, between 61% and 91% of the participants were playing there on a regular basis. The number of students being active in the specific area increased overall, even though there were weeks with very low participation numbers. 
Significant changes in previous patterns of students’ location of play was found throughout the study, although there was an insignificant difference between the two groups. The hypothesis did not get proven as the students in the experimental group mirrored the location of their learning environment but the control group quickly contaminated the study by participating in the play. The following chapter will critically discuss these findings in relations to existing research literature.


[bookmark: _Toc139132424]Chapter 5 - Discussion
The purpose of this chapter is to discuss the results from my study. 
The chapter is divided into three sections, one for each of the research questions.
[bookmark: _Toc139132425]Research Question 1
Can using the natural playground to teach Outdoor Movements, change the way the students see and use that space? 
Figure 7 in the previous chapter, shows that over the time of the study, both the experimental and control groups increased their active play in the forest area during their free time. The total time spent by both groups in the forest increased from no time playing there to an average of 16.7 minutes for experimental and 12.86 minutes for the control group during lunch-recess. 
When the school year started, the children were not allowed to be in the forest, a rule which was removed two weeks before the study started. The percentage of students who spent their time in the forest increased from zero to 91.67 % of the boys and 70.83% of the girls in the experimental group and 66.67% of the boys and 61.84% of the girls in the control group in the last week of the research. Throughout the study, the data supported that the students in the experimental and control groups became increasingly more actively engaged in plays in the forest. This could have been a result of the time spent learning how to move and play in general, or the students becoming more aware of being allowed to play in this area after two years of limited play area due to Covid-19. A student teacher observation was made that the more hesitant experimental group students eventually joined.  “The more hesitant students needed a few supportive tries (teacher and fellow students held their hands) and verbal support before they gained the confidence to go solo” (Student teacher observation, Appendix F). The control group students who did not engage in the forest play may have been students who needed but did not receive extra support before feeling comfortable playing there. In previous research Tortella et al. (2019) and Fumagalli et al. (2020) established that there were benefits of scaffolding learning to transfer knowledge from an experienced person to an inexperienced person through both physical and oral encouragement and support. The study’s control group learned the same skill lessons inside, and the majority of these students brought their skills to the unfamiliar forested play area and quickly amalgamated with the experimental group. It may be that it was more important to learn the skills than learning in a specific location. Again, the strength of learning from watching and observing might explain the contamination of the groups. Although peer collaboration was not researched, the benefits of being in the same area as peers is supported by Vygotsky’s theory of engaging learners and creating a strong sense of community of supporting peers (Vygotsky, 1978). 
As both groups learned additional skills (Appendix M), students returned to the forest to continue their games from PE or previous free time. The pre and post tests of the students’ jumping skills showed no significant differences between where the students learned the skills on their improvements after eight weeks of learning (Appendix N and O). Both groups had similar improvements in their jumping skills. Tortella et al. (2016) concluded that properly learning, practicing and mastering a skill builds confidence to use that skill and to combine the skills to increase physical activity options. Similar to this finding, Sigmundsson et al. (2017) and Tortella et al.’s studies found that students learned from copying the teacher, to learning with the teacher, to independently using these skills. The systematic scaffolding theory used while teaching, may have developed a firm foundation to give the students the confidence to try new skills before they became self-motivated and could benefit from a more constraint-led approach (Fjørtoft, 2001; Renshaw & Chow, 2019). As student D, commented, “If Mrs. Parker had not taken me to the forest in PE, I would not have gone there during recess time. I would not know what to do there. Now I know because at the end of each class, I learn or make a new game, play a game with my class in the forest and it is really fun” (Interview 4). Despite the control group having no experience in the specific area, they had skills to build on week by week. The data showed that the control group became increasingly involved in play in the forest (figures 1,2, and 3). The location of class lessons was not an important factor for where the students played during free time. This may be a result of strong social bonds and greater emphasis of being together during free time, rather than where lessons took place (Mygind et al., 2020). Mygind et al. (2020) found that there was a “Positive association between availability of and spending time in green space … in children’s intra- and interpersonal socioemotional function and development” (p. 1). 
Prior to the study, the students tended to go to areas they were familiar with, felt immediate success in, and knew what to play.  As student A put it “I played soccer every recess because I knew where to go, what to do and whom to play with. Going to a new place made me nervous since I did not know what to do” (Interview 1). This comment linked directly to place based outdoor educational learning theory with a focus on familiarizing learners with an area, teaching and supporting them to gain the necessary skills, competence and confidence to further explore the same area in their free time (Lloyd et al., 2018). Hill and Brown’s (2014) research showed that when learning took place with teacher guidance, the students increased their comfort level and felt a deeper connection to that specific area. This in turn leads to greater engagement and willingness to spend time in that familiar space.
The themes that emerged from the qualitative data analysis highlighted the change in students’ connections with the forest before and after interventions. The students felt they gained the knowledge and understanding of how to be in the forest in a safe and fun way.  “Physical literacy is the motivation, confidence, physical competence, knowledge and understanding to value and take responsibility for engagement in physical activities for life” (Sport for Life, Canada, 2022) and although this study did not measure changes in physical literacy, the students’ voices showed changes in attitudes and behaviour which led to changes in students’ connections with a different area of the school ground. As student B explained:
“The forest was like a new world with so many good hiding places. Mrs. Parker taught me how to jump, I am glad she did because I did not know how to get up or over the many stumps. First, she held my hand, but it did not take many tries before I could do the jumps on my own. She taught me how to fall, she taught us all to fall so we would not be afraid. I had never learned to fall before, but now I know how so it does not matter if I fall” (Interview 2). 
By exposing the students to a different learning space, while learning specific skills to successfully play, students became more familiar with the area. Children benefit from being in diverse environments as they develop fundamental movement skills and a positive connection with place (Dopko et al., 2019). When students gain familiarity in an area, they become increasingly able to further explore and learn at their own pace (Fjørtoft, 2001). Vygotsky explains this with people wanting to fit in to maintain their relationship with peers (Sigmundsson et al., 2017; Vygotsky, 1978). By learning from teachers and more experienced peers, students acquire skills necessary to successfully participate in group activities when they are engaged in play. Through Place Based Outdoor Learning (PBOL), students learn in a systematic way to gain proper skills to successfully take part in later activities (Tortella et al., 2021). 
The sense of belonging and connection with a specific place is described in Place Based Outdoor Learning Theory. Student C explained that “I had never been there, so I did not know it was so fun” (Interview 3). Malone (2016) points out that when children are exposed to an environment, they do not necessarily become more physically active there, but children are likely to make a deeper connection with the place and take ownership of the space. Student C continued with “My friends and I often play in the forest”, implying that there was a stronger connection with the forest during free time throughout the intervention. With this place to explore both during instructional and free time, the students changed their “perceived functions” of the area (Fjørtoft, 2001, p. 115). Student C felt a personal transformation because of the unconventionality of learning outside and gaining skills, which brought enthusiasm to play in the forest. The experimental group was given free time at the end of each class which allowed them to create their own games. This creativity and curiosity afforded by the use of sticks, logs and rocks was a novelty for the students, creating a stronger connection with that space (Kirschner et al., 2006). Mygind (2017) supported the familiarization with available affordances during teacher time. He found that children who had access to natural items used these later to create games on their own without adult interference. This may be explained by Vygotsky’s theory of “zones of proximal development (ZPD)” where students learned from someone with greater skills, including peer-to-peer (Vygotsky, 1978). Although Kirschner et al. (2006) and Maatta and Uusiautti (2013) all support the concept of children learning from more experienced adults, there is evidence that the control group quickly adapted their physical skills in the forest, while playing with the experimental group of same age peers (Figure 7). This study supports Vygotsky’s (1978) research describing that relationships were built through cooperative activities. According to social constructivist learning theory, gaining knowledge is a process led by social relations where each individual observes, analyses and makes up their own mind about how to use the information gained to interact with others (Vygotsky, 1978). This experimental theory may explain why the children in my study quickly amalgamated into one cohort of students, all engaged in similar activities. The power of peer-to-peer learning may be an explanation of the rapid increase in the number of control group students that engaged in active, risky and creative play. This was a similar finding in Thacker’s research, (2021) where she found that peer to peer learning was compelling for children to learn to move.
[bookmark: _Toc139132426]Research Question 2
Does structured, place based, outdoor movement education change the students’ type of play (active, risky and creative)?
The minutes of active play increased on a weekly basis for both groups until week 9, then students’ play moved to more risky play (figure 4 and 5). Figure 3 showed the experimental group being more physically active than the control group for the first 15 weeks. At this point, the control group surpassed the experimental group in being physically active, while the experimental group shifted their focus to more creative play. In the last four weeks, there was an increase in creative play for both groups (Figure 6). The changes in play were paralleled by both groups but happened at a later date for the control group. For example, the experimental group spent double the amount of time compared to the control group on risky play from week four to week seven, when the control group closed the gap and surpassed the experimental group by week 17 (figure 5). A small, non-significant difference was found between the two groups when it came to active and risky play. This may be due to both groups having received the same skill lessons, so their abilities were similar and through peer support and working together, the control group became familiar with the location through their time spent with their peers in the experimental group. 
Students had choices while they played and the students’ choices changed over time, from active play, to more risky and creative play. Howells and Coppinger (2021) concluded in their study that students during recess time are unaware of their own physical activity levels while playing. This may be a reason why the graphs had so many scatter points far from the line (Figures 3,4,5,6). The students were spontaneous and non-consistent with their play, even from minute to minute (Appendix C).
As the number of students engaged in forest play increased, students spent more time being inactive as the data showed the amount of active minutes went down starting in week nine (figure 3). There was a noticeable difference in physical movement time between the control and experimental groups when the groups started to mix in week three (figure 3). This can be explained using the Dynamic Systems Theory where learners need time to develop their skills to gain confidence to master the area (Sigmundsson et al., 2017). As Sigmundsson et al. (2017) and Gibion et al. (2015) both point out, it takes time to become familiar with an area to feel fully comfortable there. As the experimental group had more time in the area due to the intervention, the experimental group had become more proficient moving in that space (Gibion et al., 2015; Lorås & Sigmundsson, 2012). The control group had less time in the forest and as learning takes “patience and time” (Child et al., 2016) the control group were less physically active during the first phase of the intervention. As the control group became engaged in the physical activities, they passed the experimental group in their activity level because the experimental group shifted to risky and later, creative play (figure 4, 5, 6). The more days the students played, the more they became involved in creative play (Figure 6). Although the students were always engaged, as the number of students present increased, the less they were physically active (figure 3). 
Student A pointed out “It was so much fun to run to the forest and start the game right away.  We knew exactly what we had done and it was easy to add new moves” (interview 1). This link between structured and free time is important as pointed out by Bundy et al. (2017). When children are taught a new game or move, are given positive and encouraging feedback to feel confident in the activity, they bring that positive attitude back to a similar game or transfer the skills to start a new game (Bundy et al., 2017). To further highlight the connection that developed between children and place, as student C so eloquently explained, “I liked learning how to fall and jump. My favourite thing I learned was jumping onto a log and then over a stick” (Interview 3). Student C’s explanation suggests that the students benefitted from learning about the place during class time, successfully mastering skills which made exploring more fun and engaging (O’Brien, 2009; Mygind et al., 2020; Wainwright, 2021). Wainwright (2021) suggests that “there should be opportunities for the children to have the instruction and opportunities to practice required for developing their motor skills” (p.569), supporting the benefits of learning from trained people. 
The student teacher observed one student stating “There are logs, stumps and rocks to jump over all over here in the forest, I do not need a playground anymore” (Appendix F). Kirschner et al., (2006) and Vygotsky’s ZPD theory (Vygotsky, 1976) argue that children learn from more experienced people which supports this study although the children in the control group learned from their similarly skilled place based experienced peers. Fumagalli (2004) and Mygind (2007) found that free play allowed children to gain abilities as they learned from experiences while playing with peers. This further supports research by Sigurdsson et al. (2017) and Fumagalli et al. (2020) connecting strong learning in an area with using the same area later.
It was not until the skill of falling had been taught in week 4, that the play changed to more risky play (Figure 5), as per study definition of risky play (Appendix D). As stated in the Canadian Position Statement on Active, Outdoor Play (Tremblay et al., 2015), it is essential for children to be engaged in risky play, building resilience and learning from mistakes. Tremblay et al., state that “Children are more curious about, and interested in, natural spaces than pre-fabricated play structures. Children who engage in active outdoor play in natural environments demonstrate resilience, self-regulation and develop skills for dealing with stress later in life” (Tremblay et al., 2015 Position Statement Evidence Section, para. 20). The teacher’s own comfort level as well as the community culture and concerns about risky play, plays an important part in how the students will express their comfort with moving (Thacker, 2021).  
Sigurdsson et al. (2017) emphasized the importance of positive and constructive feedback given to learners. Although the students were changing their plays, no injuries were reported in my study. In Tremblay et al.’s (2015) Canadian Position Paper, it was stated that “risk in play promote [sic] learning of risk management strategies, which are fundamental for children to keep themselves safe in the diverse situations typical in daily life” (Position Statement Evidence, para. 21). It is essential to teach students how to take risks because the benefits are life long according to Tremblay et al. (2015). My study found that risky play increased in time for both groups (figure 5). This may be because the students gained confidence in their own abilities after learning how to fall without getting hurt (Stoddart, 2017). 
Students became increasingly engaged in creative play as the number of students increased overall in the forest (figure 6 and 7). The shift towards creative play came as active and risky play time went down (figures 5 and 6). The experimental group was consistently more active with creative play, a focus in teacher led class time. At the end of every class, the students were encouraged to create their own games with the materials they had available. The experimental group used sticks and roots which they could later return to use during free time to build further. The control group created games too, but had no access to indoor PE equipment during free time. Dowdell et al. (2011) suggest an explanation for this as they found that children who play in nature were more creative in their play. The findings in this research were also in line with Luchs and Fikus’ (2013) findings which concluded that children playing in nature were engaged, although not necessarily physically active, for longer periods with complex and interactive games.
[bookmark: _Toc139132427]Research Question 3
How do children engage in the forest during free play?
A statistical significant difference was identified in the level of physical activity among the genders when comparing the experimental and control groups active minutes. The girls in the experimental group were active on an average of 3.62 minutes while the control group reached 1.71 minutes (Figure 9). These results could have been influenced by the large number of days with no girls from either groups. Similar results were found among boys. The experimental group’s was mean 9.56 minutes, while the control group’s mean time was 4.03 minutes (Figure 8). In addition, more boys in the control group were absent compared to the experimental group (Figure 7). This may be a result of some boys in the control group being engaged in other activities, different peer groups or lack of engagement with the forest. Johnson et al. (2012) concluded that students who were taught by specifically trained instructors grew more confident and competent as a result of specific and direct feedback in the moment. She also found that this was especially true among girls. Girls were more physically active in playtime when taught by a specialist as they received more positive and guided feedback while learning (Johnson, 2012). Hubbart et al. (2016) concluded that girls were less physically active than boys during the school day, a similar finding emerged from my data, although the large number of days with no girls present skewed the data to have multiple days with no girls being physically active in the measured space.
When the girls came to play, they either came as one group, or not at all (figure 7). This was especially true for the control group. Clark et al. (1995) in their sociotropy research, support these findings by concluding that girls are looking for larger communities to belong to. Beneson et al. (2011) found that girls were more afraid of being excluded, hence they came together as one group or went elsewhere. Ladd and Kochenderfer (1996) and Riley and Jones (2007) consistently concluded that boys played in larger groups while girls favoured smaller, often dyadic groups. Further research by Rose and Rudolph (2006) established that girls preferred prosocial connections in small groups. Even though my research had very small groups of girls, it supports other findings that girls came in clusters if they came at all (figure 7). Further research by Rose and Rudolph (2011) found that girls were looking for fitting in, sharing, cooperating and helping one another. 
The research showed that students became increasingly engaged in active play during free time throughout the intervention where they learned how jump and hop in either the forest or the gym. Stodden et al. (2008) found a relationship between growth of motor competence and level of physical activity level. In Stodden et al.’s (2008) conceptual framework, they link the levels of fundamental movement skills to the level of physical activity, concluding that perceived competence was an important factor in how physically active a child was. Closely related to the importance of learning skills, this research supports Pot et al.’s (2018) findings in that students spent more time being physically active after they had learned the necessary skills which then gave them more places to choose to be active in their free time. Bortoleto et al. (2022) supports the importance of children learning motor skills at their own pace with the encouragement from trained teachers, reducing the gap between boys’ and girls’ skills. Although there was no statistically significant difference between the two groups’ physical activity levels after week three, the experimental group was faster at engaging in risky and then creative play than the control group. The hypothesis did not get proven in this research. This could be because the two groups were learning the same skills and the control group contaminated the experimental group. This research supports Vygotsky’s ZPD theory of peer experiential learning as powerful influencers of how and where children play. The results of this study indicate that students adapt their knowledge to be physically active in new areas, and that the place of learning is not an indicator to where they will choose to play.  


[bookmark: _Toc139132428]CHAPTER 6 - Conclusion
This concluding chapter highlights the findings of this study, discusses strengths and limitations and makes recommendations for future research in the strength of peer-to-peer learning.
The research showed that students became increasingly engaged in play in the forest during recess and lunch no matter where their PE class took place. The students increased their activity times with engagements in active, risky and creative play during free time. In their study, Mikaels and Asfeldt (2017) concluded that after people have had a positive experience learning the appropriate skills to navigate a defined area, they were more comfortable in that space. My quantitative data showed that there was no significant difference between the experimental and control groups in terms of the time the students were involved in playing in the forest during free time after intervention.
What the study did find, was that after week three, the control group contaminated the experimental group by increasing their time spent in the forest as well. The control group had learned the same skills inside in the gym allowing them to take part in physical activities in the forest. According to Stodden et al. (2008), there is a positive relationship between being competent in motor skills and fitness. By learning proper skills during instructional time, students acquired efficient competence to participate in physical activities with peers (Stodden et al., 2008). This peer interaction is reflected in Tremblay et al. (2015) where they found that “ The natural outdoors is a minimally structured environment that encourages children to engage in more social interaction with peers” (p. 14). Tremblay et al.’s, research supports Vygotsky’s theory of zone of proximal development and peer experiential learning as a powerful influencer of how and where children play. 
The qualitative data showed a change in students’ attitudes from being hesitant about accessing the forest to viewing the forest as a place for great exploration with the freedom to develop and practice new skills. Luchs and Fikus’ (2013) found that students were drawn to a specific area, in this study, the forest, in greater numbers as their skills improved and they had more ideas of games to play. Fjørtoft (2001) found evidence that this familiarity and connection to the affordances available in the forest can change their behaviour and the way they play. 
Children’s movement times increased as they spent more of their free time expanding skills combined with learning new skills from the experienced teacher and from peers. This supports Vygotsky’s ZPD theory and experimental theory (Vygotsky, 1978) which speaks to the power of peer interactions. Thacker (2021) found that children observe and learn physical skills from one another, engage in social and collaborative games in an organic way, all through peer-to-peer interactions. This strong peer influence was evident in my study from week three, as the control group contaminated the experimental group, which increased both group’s engagement in physical activities in the forest.
[bookmark: _Toc139132429]Strengths and Limitations
[bookmark: _Toc139132430]Strengths
The greatest strength of this study was the highlighting of the concept that teaching students more skills to be physically active, increased the minutes the students were engaged and active during free time. The increased number of students from both groups being more physically active, reinforced the idea that teaching the necessary skills was more important than the location of where they were taught. This finding is in line with the conclusion made by Hulteen et al. (2018).
[bookmark: _Toc139132431]Limitations
There were multiple limitations in this study. Although it showed an increase in physical activity in the forested area among the study groups, there were limitations to being able to make generalizations. Some of the limitations were: the small sample size, the lack of diversity of socioeconomic background in the children and the small number of girls. Only grade three and four students who returned signed forms were included, which was just under 75% of the potential students. Hammond and Wellington (2013) postulated that a larger number of students brings greater validity to a study.
Another limitation is linked to the design of the study. Qualitative data was collected from only four students, all from the experimental group. The control group’s voices were not heard, silencing the broader voice of all participants in the study.
Although there was a steady increase in student participation in the forest, there was a substantial drop in participation in specific weeks, such as the week of Jan 10th. This setback was a result of multiple factors such as incredibly poor weather, windstorms, and flooding of the stairs, all of which closed the forest for play. The adverse weather also reduced the number of children wanting to venture away from the covered areas during other weeks. In addition, the Covid-19 pandemic added an extra week of winter break which might have impacted the weeks following the break as students had to be re-introduced to skills and place. 
This research focused on students aged 8 to 10 filling a gap in the research of this age group. It was difficult to identify exactly what average physical activities looked like during recess and lunch as very little research was available to draw on. One limitation was that there were no set categories for different movement patterns, something which had to be defined. Using similar categories of play established for younger aged children, I developed a system to group activities (Appendix D). With some students lifting, moving and building structures, these activities were different than running and jumping which created challenges in defining physical movements. 
Because only about half of all potential students submitted permission slips, there was a smaller sampling size than desired. Parents and students may have been reluctant to sign the papers because of their limited exposure to research projects and the fact that I was new to the school. Also, as the classroom teachers collected the signed papers, I didn’t receive all of them in time, which also limited the number of students in the study. During observations, the students knew I was watching, which might have altered how they behaved during play times.
Finally, there was the contamination by the control group in the experimental group’s place of play from week three. Both groups had the same instructions, but in different locations. The experimental group returned to the forest for free play where they had received their instructions, and the control group with the same skill set joined their peers in the forest. The students were peers from previous years and free time was the only time when they could be together, therefor, the two groups engaged in play during free time. This could have been a contributing factor to the data showing no difference in active minutes and types of play between the study groups.
[bookmark: _Toc139132432]Recommendations
This research recommends that teachers teach skills which can allow student to increase their physical activity options. Students benefit from support while they familiarize themselves with new skills which might increase their options to be more physically active during free time (Hulteen et al., 2018). This supports the goal of being physically active at least 60 minutes a day for every child and to improve the Canada’s Overall Physical Activity score to a better grade, instead of the letter grade “D” today (Appendix A) (ParticipAction.com, 2022).
This study also recommends that students be given the time and place to foster a peer-to-peer learning relationship. The strength of peer support and learning from one another is well established in Vygotsky’s Theory of Proximal Development Zone (PDZ) (Vygotsky, 1978). Learning together may provide opportunities for role-modelling and interdependence where all participants benefit from the interactions (Thacker, 2021).
[bookmark: _Toc139132433]Future research
This research leads to further examination on how to support students in expanding their physical activity choices and locations. More questions arise about why certain students did not engage in the play. What supports and from whom, would have helped these students to be more comfortable playing with the rest of their classmates. One question is: Are children with strong fundamental movement skills more physically active because they have greater skills, or do they have these strong skills because they are more physically active? (Logan et al., 2015) 
While the study found a positive relationship between teaching specific skills and increased students physically active minutes, more research addressing how children can become physically active in a variety of places. 
Further investigation would be needed to look into how to create a learning environment where everyone gains the skills to be more physically active during free time. 
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Rubric and definition sheet for Plays
Types of Play; Active, Risky and Creative Play
Active Play: 
When the students were moving along a certain path, carrying building materials while travelling or running to get from one place to another.


Examples:
running, jumping, climbing, crawling, pulling, pushing and other use of large muscles.

Risky Play
When a student was jumping on or off objects which could lead to falling or unsuccessful landings, hanging off branches and moving large objects which were difficult to maneuver and at times led to the object falling down.

The following were included in calculating Risky Play time (active for life, 2022):

1. Play at great heights

Jumping down from high places is basically a way of “losing control.” Most kids love jumping down from high places because it presents a mixture of excitement and fear. Climbing trees presents a similar thrill for kids, as there’s always the “threat” of potentially falling.

2. Play at high speed

Play at high speed is another risky play activity that seems to relate to “losing control.” For example, high-speed examples include running down steep hills, swinging on playground swings, or travelling at high speed with the chance of falling.

3. Play with dangerous tools

While there’s always danger of personal injury, this kind of play encourages children to concentrate in order to mitigate the risk, examples like pointy sticks and large rocks.

4. Play near dangerous elements

Play near dangerous areas such as high roots, rocks and steep embankments. 

5. Rough-and-tumble play

This type of play involves managing the balance between playful contact and real fighting. It can include play-wrestling, play-fighting, and fencing with sticks. For example, during a seminal Norwegian study on risky play, a preschool educator informed the children that she knew judo, and she proceeded to demonstrate a judo throw on another educator. The children were thrilled and wanted her to throw them as well. She proceeded to teach them the technique and soon they were happily engaged in wrestling and throwing each other.

6. Play where children can “disappear” or get lost

This kind of play refers to occasions where children have the opportunity to explore spaces on their own, venturing into unknown areas with the danger of getting lost. Certainly, getting lost in a forest or an unknown city presents real dangers for a child, so this type of play challenges children to gauge distances and recognize and remember landmarks for navigation.

Creative Play
When students were actively building a structure to create new opportunities for active and risky play. Examples such as building a log ramp, piling rocks in patterns like stairs and building a bridge between large stumps.
A few materials included:
· Wood of different sizes and shapes
· Sticks and stones and other natural materials
· Leaves, mud and roots

Data Collected during two recess and two lunch periods weekly:

Active play (AP) is defined as running, jumping and walking in a rhythmical and ongoing pattern. Creative play (CP) is defined as time spent being physically active, building and changing structures used to move on and over. Risky play (RP) is defined as times spent climbing up on higher ground, jumping off and falling as well as failing to complete a physically challenging activity due to it being too difficult


Types of Play; Active, Risky and Creative Play
Active Play: 
When the students were moving along a certain path, carrying building materials while travelling or running to get from one place to another.
Risky Play
When a student was jumping on or off objects which could lead to falling or unsuccessful landings, hanging off branches and moving large objects which were difficult to maneuver and at times led to the object falling down.
Creative Play
When students were actively building a structure to create new opportunities for active and risky play. Examples such as building a log ramp, piling rocks in patterns like stairs and building a bridge between large stumps.
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4 students’ interview answers.
Braun and Clarke’s six step analysis
1. Familiarization with data; listened and recorded answers, word by word, multiple times
2. Coding for initial data, independently done by student teacher and myself, defining positive and negative words, changes in behaviour
3. Interpretation of codes and put these into categories (positive and negative words, what are these words saying about themes and subthemes)
4. Reviewing themes was done with the student teacher, discussion of common coding, similar trends and themes, created theme map below.

Comments from students to the questions: How and why do you spend recess extending your physical education class?  What do you enjoy and how has PE class time changed your free time choices?

Interview 1, Student A 
When I first started school this year, I had never been to the west forest because only grade 3 and older were allowed there and last year I was grade 2 so the forest was new to me. I had no idea what it was like in there, so I played soccer with my friends. I played soccer every recess because I knew where to go, what to do and whom to play with. Going to a new place made me nervous since I did not know what to do there. When the teacher started to teach in the forest, she taught me how to jump and move over and through the stumps, it was fun to see how high and far I could jump. After we learned a new skill (or move), we were given time to create a course and a game where the new moved were included. We learned how to jump high, far, with a twist, using arms to get over something high, backwards, jump up and stop with balance, jump and land with one foot and so many other ways to jump. When the class was finished, my group decided to meet at recess and lunch so we could continue to add to our game. It was so much fun to run to the forest and start the game right away. We knew exactly what we had done and it was easy to add new moves. Sometimes the forest was the driest place to be because the trees gave us like an umbrella from the rain. The kids who played soccer were so wet and we were kind of sheltered. I really liked learning how to be comfortable and how to move in the forest. Since I did not know the forest so well, I like going there now because it is not crowded and there are no rules like in soccer. We make up the rules as a group. That is more fun than playing soccer because the good soccer players are always the ones with the ball. Now, everyone is learning because we all learned the same skills at the same time.

Interview 2 Student B
How and why do you spend recess extending your physical education class?  What do you enjoy and how has PE class time changed your free time choices?
I never went to the forest in grade 3 because of Covid-19, we had really strict areas we could be in. Last year I was only on the black-top and there was nothing to do so I played tag or traded cards with my friends. I thought the forest was too dark and too big with lots of places I could fall and get hurt. I had not been in the forest until Mrs. Parker told us we were going to have physical education there. I thought she was kidding, but she led us down and we saw the new tree stumps she had put there for us to jump and balance on. There were also large rocks and so any sticks. The forest was like a new world with so many good hiding places. Mrs. Parker taught me how to jump, I am glad she did because I did not know how to get up or over the many stumps. First she held my hand, but it did not take many tries before I could do the jumps on my own. Now, I can do all these new moves and it is easy. She taught me how to fall, she taught us all to fall so we would not be afraid. I had never learned to fall before, but now I know how so it does not matter if I fall. I bring gloves to school when it is wet or dirty so my hands stay clean. Some days I come back to class really dirty. 
I like going to the forest at recess because I can practice jumping higher and make my course longer. When we have PE, we have some time to work on our obstacle course, but never enough time. At recess and lunch, me and my friends add on more moves and help each other. I like it that we can work on the course and make it into a game in our free time. At the beginning, the supervision aids told us we could not use sticks or move logs, but then the aides came with us to the PE classes and they saw that Mrs. Parker helped us use the sticks and logs to build new courses so now we are allowed to. I like to build and make the course longer.

Interview 3, Student C
I like the forest because it is a new place every time I go there. Sometimes there are new branches, logs are in a different place or a tree has fallen down. Now I can jump over or crawl under things because I have learned how to in class. I like coming to the forest to jump off the large tree stump. I can jump as high as my shoulders now. It is also fun because there are not as many kids here. On the playground or black top, there are so many grade 5,6 and 7 students are they always have the soccer and basketball nets and I never get to play there. They are so big and shot the balls so hard. There are only two 4-square areas and I never get to play it. The line up is so long and when I finally get into the game, I always get out right away. I spend almost the entire recess time waiting in line-up. I like the forest better because I can make my own game. I like doing things on my own. Sometimes I work with “G”, but I like to build forts and bridges to jump or balance on. Before we started PE in the forest, I had never been there, so I did not know it was so fun. I thought the forest was too difficult to move in because there are some large logs there and it would be easy to get hurt. I liked learning how to fall and jump, there are new moves I can now do. My favourite thing I learned was jumping onto a log and then over a stick held by Mrs. Parker or another student. I did not know I could jump so high. Now, I can jump even higher and I make my own challenges at recess. My friends and I often play in the forest and we try to jump higher or further than last time. Since my friends go to the forest, I am glad I learned how to jump and move fast in the forest because if I had not learned, I would not have had anyone to play with on the playground. It was easier last year because of Covid, we were not allowed to play with anyone except our classmates and only in a small area with cones so my friends had to play where I was. I am happy I can go more places and I am as fast as everyone else in the forest. It is more fun to play with friends when we can all make up our own rules because when we play soccer or tag, there are so many rules. I like changing rules with my friends so everyone can play for fun. I like going to the forest because one time we found a dead rat. That was really cool. I have never seen a dead rat before. I think it died because it fell out of a tree because it was at the bottom of a large cedar tree.
Interview 4, Student D
I like being in the forest when it is raining. It is the only place I do not get wet because we always have to go outside. The forest has so many hiding places. When Mrs. Parker started taking us to the forest, I liked the trees, they were like roofs. I also learned in social studies that cedar trees are the “Trees of Life” for the Indigenous peoples in the area and there are so many cedar trees in the forest. I also learned the difference between male and female trees because Mrs. Parker taught us the difference when she taught us how to balance on the tree stumps. When the branches are straight out, the trees are male and when the branches are down, they are female. That was also how we learned to balance with our arms. Now I can tell the difference and I know how important the trees are to everyone. I like looking at the trees and count how old the tree stumps are. I counted to over 100 in French on one stump. That was the biggest one. If Mrs. Parker had not taken me to the forest in PE, I would not have gone there during recess time. I would not know what to do there. Now I know because at the end of each class, I learn or make a new game, play a game with my class in the forest and it is really fun. I can now move in the forest really well because I have learned new ways to move over trees and logs. The forest is not as big as I thought it was. The forest is not as noisy as the playground. There are so many annoying kids on the swings and the line us can take all of recess to wait. By the time I get a swing, the bell rings and I have to go inside. In the forest, there is no line-up and I rarely see any adults. The supervision aides are always trying to keep order on the playground, but in the forest I can do more fun stuff.
The words “new moves” (Italic above) were included in all four comments, indicating that the students were learning new skills. With the use of negative words such as “too dark, big, get hurt and nervous”, two students expressed discomfort and were hesitant about going into the forest prior to the interventions. Positive words such as “fun, easy, new skill, glad and liked” (italic) were used by the students 53 times. Negative words such as “too dark, too big, fall and hurt” (bolded) which were used 29 times.

Thematic analysis of students’ comments (Braun and Clark, 2006).  Thematic analysis allowed for understanding more in depth of the students’ thinking, although avoiding assumptions of the unspoken words.
Themes							# of students 	# of reasons
1. Hesitations and limitations prior to intervention		4		10
2. Reasons for going to the forest after intervention	4		41
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Student teacher personal anecdotal observations from November 10th, 2021 (recorded and written out by student teacher)
Grade 3/4 students were given their first teacher led lesson in the forest using logs to jump on and over. The 44 students were standing in a semi-circle around on the outside of the tree stumps, facing the teacher. The stumps were between 20 and 40 cm high and the children had selected their comfort height to stand by. The teacher asked how many thought they could easily jump on and/or over the stumps. Eleven students said they could and the rest were unsure if they were going to be able to jump that high.
The teacher showed the students through demonstration and step by step instructions how to jump up on the stump. This part took about 2 minutes where every student bent down properly, put their thumbs to their hips and used their arms to accelerate into the air. The teacher walked around and checked in with every student to check on the technique. Nine students were adamant that they could not jump up on the stump, it was too high. When the teacher said the students could take turns to jump (2 students per stump), the teacher supported students by holding their hand when they jumped. Every student was surprised with how easy it was to jump onto the stump and after 4-6 jumps, most of the students were looking for greater challenges. The students who had selected the lower stumps were lining up in front of the largest stumps and other students were moving to other areas in the forest looking for higher and more challenging stumps and logs to jump on and eventually completely over. The teacher continued to teach techniques of jumping, specifying getting a proper squat position and using more muscles to explode the body into the air. The students were glowing of pride and were constantly moving to find higher and new challenging obstacles to jump. The more hesitant students needed a few supportive tries (teacher and fellow students held their hands) and verbal support before they gained the confidence to go solo. After about 20 minutes, the entire group were jumping on and over large logs, much greater than the ones they faced when the class started. 
The physical activity level was exceptionally high for the entire gym class of 40 minutes. The children ran, jumped, ran again, jumped and re-tried. Towards the end of the class, the teacher was observing the students as they were all engaged in their own challenging jumping experiences and games. Some students were jumping over logs with one leg touching the log, others were jumping over logs by splitting their legs in an A shape to go on the outside of the log. There were wide varieties of jumping opportunities in the forest, more than the teacher had seen as jumping opportunities when the class started and the students themselves voiced their excitement with their newly discovered jumping successes. One student said, “I never thought I could jump that high and now I can jump way higher”. Another student expressed “There are logs, stumps and rocks to jump over all over here in the forest, I do not need a play ground anymore”. 
When the class was finished, the students beamed of pride, asking to do the same lesson next week. The teacher asked them to check their heart rate, and the students were surprised with how fast their hearts were beating. Checking their heart rates were a regular practice at the end of the exercises in gym classes the past month. One student beamed “My heart is racing faster than ever, I have never sweated this much, now I will smell like a teenager”. The entire class jumped and bounced back up the path to school full of energy and confidence in their jumping skills.
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	Jumping - length
	-Does not perform a two-foot jump. 
-Performs an offset landing or takeoff with staggered feet. 
-Unable to perform more than one jump in a row. 
-Stiff landing.
-Little to no arm movement. 
	-Able to jump but exhibits inconsistent distances each jump. 
-Upper body may be rigid. 
-Arms not participating in jump motion. 
-May show balance control problems during task. 
	-Performs continuous jumping action from start to finish. 
-Limited arm action
-Hip, knee, ankle used for propulsion.
-Distance traveled is less than one full step. 
-Speed may be limited. 
-Tuck legs if jumping over something.
	-Jumping distance is length of body. 
-Hip, knee, ankle clearly used for propulsion
-Arm swing evident and propulsive.
-Fluid start and stop
-Speed of transport very good. 



	Jumping – 
height
	-Jumps from standing position. 
-Feet close together. 
-Limited arm movement. 
-Staggered start, or launches off one foot. 
-Flat on whole foot the whole time. 
-May move forward. 

	-Jumps from ball of foot, but may land on flat foot. 
-Swings arms, but perhaps does not gain much propulsion from them.
-Inconsistent landing spots. 
-Starts from good position, but needs prompts to remember it. 
 

	-Knees bent, hips back, head up.
-Feet shoulder-width apart, knees over toes. 
-Thumbs to hips. 
-Arms swing up with thumbs up. (Bum to gums) 
-Legs stay relaxed (not tucked)
-Spring off the balls of feet.
-Bending knees and hips to absorb force (motorcycle landing.) 
-Landing on ball of foot, rolling to heel. 

	-Feet roll forward, from heels to toes, as child jumps off. 
-Breaths out as leap begins. 
-Straight body. 
-Vertically up, no forward motion. 
-Landing softly with ankle, knee, then hip flexing, in that order. 
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Time Line for research, Table 

Dissertation Activity		Duration			Month
Proposal writing		5 weeks			Aug 9-Sept 20th, 2021
Literature Review		20 weeks			Aug 9-Jan 15th, 2021
Research methods		3 weeks			October, 2021
Data Collection		16 weeks			Oct, 2021-March 2022
Findings			2 weeks			March 2022
Conclusion			4 weeks			April, 2022
Specific Timeline for Cleveland Elementary School activities
October 1, 2021:  Send out letters for consent to parents in grade 3-4. Share with the students about research
October 12th:  Start observations in the outside learning areas in nature (video, time charts and number counting). 
October 18- December 10th, 2021:  Teach 8 weeks of jumping skills inside (control group) and outside (research group). Simultaneously, observe through notes, counting, video and journaling the activities happening organically among the students during recess and lunch
December 13, 2021-February 18the, 2022:  Continue to observe and analyze activities on the natural playground 
Spring Break (March 11-28th, 2022):  Write up the findings, conclusion, data analysis, related research
April, 2022:  Conclusion and sharing findings with the students.
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PAC Presentation, Nov, 2021
Physical Literacy at Cleveland (as delivered to the Parent Association Committee in November 2021)
We all know about how numeracy and literacy which are the foundations of math, reading and writing. The students are learning the sounds of the letters, how to read and write numbers and letters followed by putting together their knowledge so they learn to read, write and do math. Physical literacy (PL) has increasingly become an important part of the pillars in our education system with the Ministry of Health and Ministry of Education emphasizing the importance of teaching students how to move, balance, slide, jump etc. Over the past 5 years, a provincial mandate of physical literacy focused physical education classes has showed that students are lacking fundamental movement skills, which reduce their abilities, confidence and motivation to become and stay physically active. As many parents remember PE at school, PE used to be focused on games like basketball, soccer, football, volleyball, floor hockey and maybe a few lessons of line-dance. Skills were not taught such as how to kick correctly unless the student played that sport outside of school time. 
Children who are physically literate have superior spatial awareness. This allows them to move through environments with confidence. When balance, coordination and agility are developed at an early age, posture, functionality and energy levels continue to improve into adolescence.
Through Sports For Life training and funding, school districts across BC are given the opportunities to fully embed the BC curriculum of Physical Literacy by bringing in experts in the field to schools to work with students and teachers. Students learn to balance properly which sets them up for success in kicking a ball properly, jumping and landing which are necessary skills for most activities including being out in nature and a variety of locomotor and non-locomotor movements. 
Most parents believe their children are capable of these skills, and some are. The first district to fully embrace Physical Literacy was West Vancouver School District and in their assessment of all grade 2 students, only 13 out of 2000 students were proficient in five fundamental movement skills (run, hop, kick, balance and throw). Through systematically teaching of these skills, the students learn how to jump properly using their legs, arms, lower and trunk muscles. In addition, landing is taught with specific skills such as landing like a motor cycle driver, how to fall and land with feet at different levels of elevation. Jumping for example includes how to take off, how to land, twist, turn in the air as well as jumping up to land, down to land and how to do this outside. After a year of physical literacy focus, over 60% of the students in West Van were capable of meeting proficiency in the skills taught. The conclusion was that students have to learn fundamental movement skills just as they learn letters and numbers step-by-step.
North Vancouver School District selected three Physical Literacy Leaders and these three went through multiple courses and workshops to bring physical literacy to all the schools making sure we meet the PE curriculum big ideas and content. One of these three-trained leaders is Tine Parker, the VP. Ten schools in North Vancouver were selected to receive the training in Physical Literacy this year, with Cleveland being one. These ten are in addition to the five schools, which received their training last year. Physical literacy is an essential part of the BC Curriculum for all grades and includes the Big Idea, Core Competencies and Content. 
Every student at Cleveland has a minimum of one Physical Literacy class per week where they are taught fundamental movement skills, practice these and build on specific skills week by week. It is essential that the teachers working with the students are trained in physical literacy and fundamental movement skills to help the students gain the necessary skills to move efficiently now and for life.
So what does PL look like in a class?
Physical Literacy (PL) takes place in the classroom, in the gym, outside during break and PE times as well as on specific field trips (swimming, sailing etc.). Teachers go through skills such as balance, jumping and throwing, often spending multiple weeks on a bundle of skills. The students learn parts of a skill practice this and often finish with a game re-enforcing the skill and putting the skill in context. 
Cleveland is incredibly lucky to have two gyms and each class has three to four gym classes weekly. In most schools in North Van, classes have one or maximum two gym blocks weekly as there is one gym location in the school. Schools now have one block dedicated to physical literacy a week and a second block with games focused where the PL skills are practiced. 
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What does a student learn?
It has been incredible to see how a student can learn a skill like jumping to increase their confidence, abilities to jump father, higher, with twists, up, down, with a pose in the air as so on. Students take their new knowledge and build on these as they engage in activities such as basketball, playground activities and other sports.
By teaching students fundamental movement skills, every learner improve their abilities to move with more fluency, confidence and research has proved that a person with high physical literacy competence are more active for life as they are more able and willing to be engaged in physical activities throughout life.
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How can you support your child?
Ask your child to teach you what they are learning in PE, including what part of their foot they balance on, what they focused on when they balance and so on. As we move through more fundamental movement skills, keep learning with your student and see how they gain confidence in moving. 

For further information, here are some websites:
https://activeforlife.com/why-developing-physical-literacy-is-so-important-for-kids/
https://www.sciencedirect.com/science/article/pii/S2095254615000265
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Student Consent sample
Informed Consent for Students in grade 3-4.
I _________________________ have been told by Mrs. Parker that I can at any time say “I do not want to take part in her research”. My name will never be used in the research. If I want to not take part, I will continue to play as I always have during free play. The research was explained to me during PE class during the week of October 1, 2021.  The study will start October 1st, 2021 and end at the end of February, 2022.
The study will look at where and what I play in the forest area of the school.  Mrs. Parker will film and take notes about what physical activities I do, she might also ask questions about my play.  The observations will only take place during recess and lunch-recess.  She will keep all the video and information on the school owned devices and she will not share this with anyone. I will learn about what she learned during PE class in the spring of 2022. She will destroy the film and notes by March 31st, 2023. 
All the PE classes for the next 8 weeks will focus on jumping skills. PE class will be the same for every student, no matter if I want to be part of the study or not. 

________________________________  Date: _______________________
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Teaching jumping 

Day 1
· Using dots on the floor/ground, students line up and jump from dot to dot
· Put a cone on some of the dots, students jump over these cones (distance and height)
· Jump dot to dot like a kangaroo, rabbit, frog etc (elevation)
· ASSESSMENT DONE BY TEACHER who records the numbers for each student

Day 2
	Teach technique of jumping,
 focus on feet should widths apart for balance, bending to a squatting position, using legs, core and arms to initiate and create power in the jump and how to land with flexibility in the joints
· Using dots on the floor/ground, students line up and jump from dot to dot
· Put a cone on some of the dots, students jump over these cones (distance and height)
· Jump dot to dot like a kangaroo, rabbit, frog etc (elevation)

Day 3
Focus on jumping for distance with an without speed
Teach technique for distance, including lifting legs forward, 
· 	Jump dot to dot, warm up

· Game:  Jump the river (all the students stand “on the river bank (a line) and have to jump across the river to avoid the salmon habitat. Can make the river narrow and wide and students can challenge themselves. 
· Inquiry based question:  What happens if students can run towards the river bank?  Can they jump further.

Day 4 Focus:  Jumping for height
· Jump dot to dot, warm up
· Use a ledge, students jump for height (landing like riding a motor cycle)
· Learning how to fall (thumbs to the bum)
· Rock/paper/scissors game (students jump from their side, meet in the middle, do rock, papers scissors, the winner keeps jumping and the loser’s next team mate starts to jump, meets the other team’s player and do rock, paper scissors again, continue)  Ideally there are two games going on at the same time. 20-22 dots in a row is ideal.


Day 5	Review how to jump technically (bent knees and hips, hips to lips)
· Jump dot to dot, warm up
· Jump side ways, feet together (sideways movement)
· Jump backwards (moving backwards)
· Jump 3 forward, back (changing direction)
· Game:  Jump the river (all the students stand “on the river bank (a line) and have to jump across the river to avoid the salmon habitat. Can make the river narrow and wide and students can challenge themselves. 
· Inquiry based question:  What happens if students can run towards the river bank?  Can they jump further.

Day 6
· Jump dot to dot, warm up
	How to jump higher and with a turn
	Jump from dot to dot with a 90 degree turn in each jump (math angles, clocks (quarter turns))
	Jump with 180 degree turns (use arms to spin)
	Jump from a ledge and spin down
	Jump up on the ledge and spin in the air, landing like a motor cycle
	Game:  Put out 30-dots or draw them in a random pattern (inside a large square). Each student stands in a dot. On the whistle, they have to jump to a spare dot (they will need to be observant what others are doing so they do not jump into the same dot). If there is a student who is stuck, they need to communicate so a domino effect is made to allow all to move one dot (class cooperation). Can blow two whistles so everyone has to move two dots

Day 7  Focus on jumping with landing in a specific place (accuracy on the landing)
	Warm up, jumping technics (hips to lips, bending at knees and hips)
	Jumping up on items, landing 
	Jumping off, aiming to nail the landing (landing in a motor cycle position)
	Landing with turns, on terrain which is uneven, feet unevenly placed and distanced
Day 8
	Focus on assessment of jumping techniques, height and length, twist and turn
(using appendix 1)
	Students create their own obstacles to show their jumping skills
	Students share jumping games


[bookmark: _Toc139132449]Appendix N – Skill Assessment Experimental Group
[image: ]

[bookmark: _Toc139132450]Appendix O – Skill assessment Control Group
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Data collection, Number of male and female students actively participating in play
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Safety Assessment for Research Project:
Location:  	Cleveland Elementary School
		1255 Eldon Rd, North Vancouver B.C. V7R-1T5
		Phone 604-903-3390

Environmental concerns:
Forested area south of the school building on a steep slope. There is a solid, high fence between the school and the forest with two proper entrance areas with wide cement steps and railings. 
The steep forested area is 150 meters wide and has thick undergrowth in some areas with small paths and logs on the ground. At the bottom of the embankment is a 300m by 200m forested area with logs, large rocks and less undergrowth. The students to be physically active during recess and lunch hour use this area. 
Rock sizes:
The rocks are large enough to be stable on the ground, cannot move when students jump on them.
Logs:
There are mostly large logs on the ground. The logs have a diameter of 50-120 cm and are covered with bark, which reduces their slippery feeling.
Trails:
The trails are narrow with roots
Animals:
There are wild animals in the area such as bears, coyotes, skunks, raccoons and smaller creates such as mice, rats, birds and so on. The students are regularly reminded to be aware of animals and to walk away. 
Cleaning up:
There is a large compost area where branches and rotting wood is stored. This area is in the middle of the play area but the students avoid this place.
Inspections:
There is supervision outside in the forest when the students are there (recess and lunch). In addition, custodians and the admin team regularly check the area for logs, tree branches, garbage, animal waste etc. during early morning walks.
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Participation in % by gender and by group
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DAILY BEHAVIOURS
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Ecole Cleveland Elementary School

1255 Eldon Rd., North Vancouver BC V7R IT5 - levelandelementary.ca
“Tel 903-3390 FAX 903.3391

JEeoL
Zo0ya8

Approval to do research and collect data during PE classes at Cleveland Elementary
School from October 1%, 2021 to March 1, 2022.

‘The purpose of the project is to get a better understanding of how to ereate opportunities
while supporting students in increasing their physical activity levels in the under-utilized
area of the school property, the forest during recess and lunch-recess.

‘This study is supervised by Dr. Nalda Wainright from the University of Wales, Trinity
Saint David and Dr. Karen Sima from Douglas College.

‘The research involves interviews of students, assessments, personal observations and
video recording of students while playing during recess and recess-lunch on school
property, specifically, the south west forested area. The video and anecdotal evidence
will be kept on North Vancouver School District owned devices and be protected by pass
words. Al collected materials will be erased on March 31%, 2023.

The participants will be the grade 3-4 students in 4 different classes, all students enrolled
at Cleveland Elementary School. Participation in the study is voluntary and parents as
well as students must complete the informed consent form in writing. All information
collected will be kept confidential. Participants may withdraw at any time and will not be
penalized.

I hereby approve for Tine Parker (Vice Principal, Cleveland Elementary School) to carry
out the research in the specific arca and time-line as mentioned above.

Best of luck, /.
T

o ( . ,/( (
Jog'Campbell /-
Principal, CleVeland Elementary School

September 27", 2021
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Informed Consent
Authorization for a Minor to Serve as a Research Participant
Dear Parents or Guardian,

T will be conductinga study in our classroom 1o determine

1 Hov can using the natural playground to teach Outdoor Movement Education
change the way the students see and use the natural playground?
2 ‘Then, does the structured outdoor movement education change the students

behaviour during recess and hunch to include more time spent being physically active in
the natural play ground with greater engagement of constraint led acivities and do the
students change the way they connect with each other through movements?

‘This study s part of my dissertation in my master’s program in Physical Education and
Physical Literacy at the University of Wales, Trinity Saint David.

Tam writing 1o ask permission to use the information I collect from your child during this
process. Participation in this study involves only regular classroom activities. You may
contact me at any time regarding your child’s participation. My phone number is 604-
903-3390. The principal of the school has approved this study.

‘The purpose of the study is o look at the relationship between place-based learning and
physical activity during recess and lunch. ‘The study wil take place at Cleveland
Elementary School and will last for 16 weeks. 1 will be teaching the students in grade 3
and 4 fundamental movement skills (specifically jumping) inside and outside, depending
on which group the students are in. All the students will learn the same skills, the
Location of the where the leaming takes place will be different. During the study, I will
collect various forms of information to determine whether place based teaching was
successful. Possible types of information I will collect include observing the students
playing at recess and lunch, what physical activities they are engaged in and for how
Tong. 1 will be taking video of the students playing to be able to identify exactly how
many minutes and seconds a child is physically active practicing the skills taught during
their PHE time. Al the information will be completely confidential, no names will be
used nor identification of any students.

Benefits of participating i this study include increased teaching opportunities outide in
the future. Only Tine Parker, Nalda Wainwright and Karen Sima (professors and
supervisors) will have access to the data collected in this study. Your child’s participation
in this project is strictly confidential. Only I, Tine Parker, Nalda Wainwright and Karen
Sima) will have access to your child’s identity and to information that can be associated
to your child's identity. All data will be destroyed by March 31, 2023].

Please check the appropriate box below and return this form to your child’s classroom
teacher ot Tine Parker.
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Table 6.2 Summary of Fitts and Posner’s (1967) Three Stages of Motor Learning

stage Process Characteristics Other name
Cognitive Gathering Large gains, Verbal-motor stage
information inconsistent
performance
Associative Putting actions small gains, Motor stage
together disjointed
performance,
conscious effort
Autonomous Much time and Performance Automatic stage

practice

seems unconscious,
automatic, and
smooth
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T-Test for Minutes of Play - Lunch

Group Statistics

ExpControl N Mean Std. Deviation ~ Std. Error Mean
LunchMinutes Experimental 34 16.0700 4.96754 .85193

Control 34 12.8618 6.25791 1.07322

Independent Samples Test
Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df

LunchMinutes  Equal variances assumed 1.832 .180 2.341 66

Equal variances not 2341 62.768

assumed
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Independent Samples Test

t-test for Equality of Means

Significance Std. Error
One-Sided p  Two-Sided p  Mean Difference Difference
LunchMinutes  Equal variances assumed .01 022 3.20824 1.37025
Equal variances not .01 022 3.20824 1.37025
assumed
Independent Samples Test
t-test for Equality of Means
95% Confidence Interval of the
Difference
Lower Upper
LunchMinutes  Equal variances assumed 47244 5.94403
Equal variances not 46981 5.94666

assumed
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T-Test for Minutes of ACTIVEPIay - Lunch

Group Statistics
ExpControl N Mean Std. Deviation ~ Std. Error Mean
LunchActivePlay Experimental 34 10.2006 4.24581 72815
Control 34 9.5700 5.13091 87994
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Independent Samples Test

Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
LunchActivePlay Equal variances assumed .303 .584 .552 66
Equal variances not .552 63.767
assumed
Independent Samples Test
t-test for Equality of Means
Significance
One-Sided p  Two-Sided p  Mean Difference
LunchActivePlay Equal variances assumed 291 .583 .63059
Equal variances not 291 583 63059
assumed
Independent Samples Test
t-test for Equality of Means
95% Confidence Interval of the
Std. Error Difference
Difference Lower Upper
LunchActivePlay Equal variances assumed 1.14215 -1.64979 2.91096
Equal variances not 1.14215 -1.65128 291245

assumed
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T-Test for Minutes of RISKY Play - Lunch
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Group Statistics
ExpControl N Mean Std. Deviation ~ Std. Error Mean

LunchRiskyPlay Experimental 34 2.7021 1.52605 26172
Control 34 2.1047 1.40031 24015
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Independent Samples Test

Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
LunchRiskyPlay Equal variances assumed 043 .836 1.682 66
Equal variances not 1.682 65.518
assumed
Independent Samples Test
t-test for Equality of Means
Significance
One-Sided p  Two-Sided p  Mean Difference
LunchRiskyPlay Equal variances assumed .049 .097 59735
Equal variances not .049 097 59735
assumed
Independent Samples Test
t-test for Equality of Means
95% Confidence Interval of the
Std. Error Difference
Difference Lower Upper
LunchRiskyPlay Equal variances assumed .35520 -.11183 1.30654
Equal variances not .35520 -11193 1.30663

assumed
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T-Test for Minutes of CREATIVEPIay - Lunch

Group Statistics
ExpControl N Mean Std. Deviation ~ Std. Error Mean
LunchCreativePlay Experimental 34 3.1626 1.89928 .32572
Control 34 1.1868 1.50533 25816
Independent Samples Test
Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
LunchCreativePlay Equal variances assumed 1.735 192 4.754 66
Equal variances not 4754 62.729
assumed
Independent Samples Test
t-test for Equality of Means
Significance
One-Sided p  Two-Sided p  Mean Difference
LunchCreativePlay Equal variances assumed <.001 <.001 1.97588
Equal variances not <.001 <.001 1.97588

assumed
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Independent Samples Test

t-test for Equality of Means
95% Confidence Interval of the

Std. Error Difference
Difference Lower Upper
LunchCreativePlay Equal variances assumed 41562 1.14606 2.80570
Equal variances not 41562 1.14525 2.80651

assumed
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Date/time/Frequency Activity Location Methodology By whom
Oct 11-15, 2021 2 recesses, 2 Pre-intervention observation Direct observation, video,
Forest - Researcher
lunches (Appendix P) Quantitative
Sport For Life Assessments, both . Researcher,
oct 11-15", 2021 roups, pre-intervention Gym Rubric assessments, 14 scale, | ot techer,
e groups. b v Quantitative method .
(Appendix N and 0) classroom teacher
Oct 18-Dec 10, 2021 2 recesses, 2 ) Video - Quantitative IBM SPSS.
Observation of student play | Forest Researcher
lunches weekly 29.0.0.0 analysis
PHE class, experimental group — )
Oct 18-Dec 10, 2021 80 minsa Direct observation Qualitative
intervention, see lesson plan |  Forest Researcher
I week method
(Appendix M)
Direct Observation during Direct observation, Qualitative
oct 22nd, 2021 ; ; Forest Student teacher
instructional time method
Dec 13-Feb 18, 2022 2 recesses ) Video, IBM SPSS 29.0.0.0 analysis, |  Researcher,
Observation, post intervention | Forest ) °
and 2 lunches weekly Quantitative analysis student teacher
) Visual observation, descriptive
Dec 10th, 2021 Observation, visual (Appendix F) | ~ Forest ) Student teacher
analysis, Qualitative
Interviews of 14 student: . .
Feb 18th, 2022 Classroom | Interviews, Qualitative method Researcher
experimental group (Appendix £)
Sport For Life Assessments, both . Researcher,
Rubric assessments, 1-4 scale,
February 21-28th, 2022 groups, postintervention Gym student teacher,
Quantitative method
(Appendix N and 0) classroom teacher
Descriptive analysis, qualitative and
. Word count, discussion, themes quantitative, Braun and Clark's Researcher,
|April 1-18th, 2022 . Ve office
exploration (Appendix €) Thematic and Semantic Systems | student teacher
Approach
Analysis of video, categorizing Categorizing Plays, counting minutes,|  Researcher,
|April 1-une 30th, 2022 plays, experimental and control | VP office |grouping play, Excel Spreadsheet (see| student teacher,

group (Appendix ?)

appendix )

classroom teacher
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T-Test for Lunch Boys Experimental and Control

[DataSet1] C:\Users\tmpsailing\Documents\EXPVersion2datawithtine.sav

Group Statistics
ExpControl N Mean Std. Deviation ~ Std. Error Mean
LunchMales Experimental 34 9.56 4.521 775
Control 34 4.03 3.186 .546

Independent Samples Test

Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
LunchMales Equal variances assumed 2.950 091 5.830 66
Equal variances not 5.830 59.295

assumed
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Independent Samples Test

t-test for Equality of Means

Significance Std. Error
One-Sided p  Two-Sided p  Mean Difference Difference
LunchMales  Equal variances assumed <.001 <.001 5.529 .948
Equal variances not <.001 <.001 5.529 .948
assumed
Independent Samples Test

t-test for Equality of Means
95% Confidence Interval of the

Difference
Lower Upper
LunchMales Equal variances assumed 3.636 7.423
Equal variances not 3.632 7.427

assumed
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T-Test for Lunch Girls Experimental and Control

Group Statistics
ExpControl N Mean Std. Deviation ~ Std. Error Mean
LunchFemales  Experimental 34 3.62 3.438 .590
Control 34 1.71 2468 423
Independent Samples Test
Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
LunchFemales Equal variances assumed 5.667 .020 2.634 66
Equal variances not 2634 59.880
assumed
Independent Samples Test
t-test for Equality of Means
Significance
One-Sidedp Two-Sided p Mean Difference
LunchFemales Equal variances assumed .005 011 1.912
Equal variances not .005 o1 1.912

assumed
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Independent Samples Test

t-test for Equality of Means
95% Confidence Interval of the

Std. Error Difference
Difference Lower Upper
LunchFemales Equal variances assumed 726 463 3.361
Equal variances not 726 460 3.364

assumed





