A Gamified Intervention For A Physical Literacy Approach Towards Teaching Outdoor Adventure Education To Secondary School Pupils At UWTSD Cynefin Cite

Introduction
Worryingly, research highlights a “nature deficit disorder” amongst children and adolescents whereby they become alienated from nature (Louv, 2005, p.36). Especially post COVID-19 pandemic which only magnified the necessity of physical activity (PA), specifically in the outdoors for the maintenance of health and well-being (Lemmey, 2020). Rather living in confined isolation highlights the importance of access to outdoors environments and green spaces (BMJ, 2020). Compounding existing societal concerns about the “decline in the free-range child” (Wilson, 2012, p.32). The commonality of children spending all their leisure time on electronics in modern culture, inevitably means that children are growing up without the same opportunities for physical play experienced by past generations (API, 2019). Hence raising concerns about levels of sedentary behaviour in youth (Gray et. al., 2015).   

Hence, the redesign of education curriculum by the Welsh Government (2022) to support the holistic continuum of learning from three to sixteen, encouraging learners to develop in ways described in the four curriculum purposes. These four purposes are to support; (1) ambitious, (2) creative, (3) ethical and, (4) healthy learners. Therefore, secondary schools must provide a broad and balanced profile of learning. Of which should be designed with reference to the learner entitlement to include “wider learning and experiences across the curriculum” which could be perceived to accommodate outdoor adventure education (OAE) (Gov.wales, 2021). Similarly, the National Curriculum for Physical Education (NCPE) state OAE is compulsory for seven–sixteen-year-olds (WAG, 2008; LTS, 2010). Thus, securing statutory entitlement in the curriculum ensures all pupils can experience OAE irrespective of background or physical ability (Brodin and Lindstrand, 2006).  Thus, OAE portrays “education in its broadest sense” and “not just about delivering a curriculum” (Gill, 2010, p.22). Hence, why OAE is such an important aspect of the holistic nature of the new curriculum for Wales (Tinney, 2013).

This holistic nature of learning is conducive with the concept of physical literacy (PL) defined as “the motivation, confidence, physical competence, knowledge and understanding to value and take responsibility for engagement in physical activities for life” (IPLA, 2017). However, recent research emphasises that PL has minimal effect on PA (Carl et. al., 2023). Therefore, many scholars debate the worth of the concept questioning whether the use of “literacy” provides a sense of false power (Jurbala, 2015, p.1). Contradictory to Whiteheads approach is the long-term athlete perspective (Balyi, Way and Higgs, 2013). Which posits that PL is the foundation for sport excellence with emphasis on fundamental movement skill (FMS) development (Way et. al., 2014). However, Almond (2014) disputes such myopic approaches as learning of purely FMS neglects the essential embodied nature of learning failing to provide the understanding required for PA. Rather its ontological approach of Whiteheads PL definition allowing for phenomenological experiences. As Whithead (2010, p.78) herself highlights “our interaction with the world and thus the realisation of our individual potential” allow for personal development not just physical. Therefore, implying the mind and body are one (Edwards et. al., 2017). Due to these embodied learning experiences from adopting a PL approach children and adolescence are leaving school with higher levels of engagement and wellbeing (Wainwright et. al., 2016; 2018). Thus, PL perhaps provides a vehicle that can foster independent PA to combat the supposed “nature deficit disorder” (Louv, 2005, p.36).


Zoning And Infrastructure Restructuring Of Cynefin 
Ridger's et. al., (2007) highlights that zoning of areas can effectively increase PA. However, potentially such interventions are more likely to be appealing to younger children (Stratton and Drapper, 2018). Contrary to this, Blain and Bellamy (2018) approach to secondary school zoning found creating safe spaces to exercise diminishes feelings of anxiety towards PA. Therefore, zoning fosters a positive environment which facilitates heterogenous abilities and confidences to feel safe by providing specific areas for pupils to be active dependant on their interests (Ayers, 2011).

Playscape Zone
Frost (1992) coined the term playscape to describe different play environments which are classified into three domains of play; (1) functional play comprising of gross motor skills, (2) Construction play and, (3) Symbolic Play involving role taking. Due to the unique qualities of nature such as, high diversity, not man made and, possesses an impression of timelessness the outdoors can support these elements of playscape (Prescott, 1987). However, as Frost (1992) posits planning playscape environments it is dependent on what environmental features are available for play (see figure 1).

Figure 1: Cyenfin Proposed Area For Playscape Zone
Sloping hill up the right hand side of the area. At the top of the hill is a flat play space with large rocks and deciduous debris form the trees. Along the far right of the area are several large deciduous trees. At the top to the left is the hut with large indoor area.
[image: ]

By using uneven natural playscapes it encourages use of motor planning and application of proprioceptive senses which structured man-made playscapes don`t afford (Fjortoft, 2000; 2004). As Gallahue (1989) implies rich movement experiences such as crawling, climbing and balancing are necessary to develop maturation of movement competencies capable of supporting PA. Subsequently, the hill will be modified to encourage functional play aspects including tunnels (see figure 2) for crawling. Crawling is a key component of FMS as the bilateral movements strengthen the relationship between physical and neurological coordination so they can communicate through refined movements (Goodway, Ozmun and Gallahue, 2019). Therefore, high quality movements are vital for brain development as Ayres (2005, p.37) conveys molding the “neurons and interconnections to form sensory and motor processing”. Furthermore, the hill will be provided with ropes to incorporate several foundational movements like lunge, pull and rotation (Tompsett, Burkett and Mckean, 2014). As Tompsett and colleagues (2014) propose foundational movements underpin the performance of FMS and capable of unlocking more complex movement patterns in future.

Figure 2: Modified Hill Playground (Pentagon Play, n.d.)
An example of building a network of tunnels through hills for bilateral and FMS development. Also incorporating climbing elements like logs or rope for more foundational based movement competency. At Cynefin this could be built into the preexisting hill on site.
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[bookmark: _Int_QRH3H2vC]Ground to the right of the play space will be made accessible so pupils can access the trees of which assistance ladders or wooden foot holes/steps should be installed to encourage climbing (see figure 3). Whilst the benefits of climbing on FMS are plentiful (Adams, Veitch and Barnett, 2018; Kompan, Svidronova and Maslen, 2021). As Fjortoft (2000) highlights playscapes with the highest level of security often have the lowest number of perceived affordances. Hence OAE should create “opportunities to becomes risk literate and physically literate” (Maude, 2010, p.110). Moreover, the physiognomy of trees also plays a significant role in symbolic, and construction play (Fjortoft and Sagie, 2000). Particularly interesting is majority of trees at Cynefin are deciduous. Materials from deciduous trees are more easily accessible for construction play corresponding well to Nicholson`s (1971, p.6) “theory of loose parts”. Subsequently, diverse affordances stimulate creative play (Gibson, 1979; Frost and Campbell, 1985; Frost and Strickland, 1985).

Figure 3: Modified Tree Climbing (www.espplay.co.uk, n.d.)
Below an example of modifying tree with climbing aid to encourage climbing. On cite different colours could be used to indicate difficulty of the climb to offer differentiated learning opportunities.
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Similarly, the flat play space at the top of the hill to be primarily used as constructive play should be expanded with more natural resources from fallen deciduous trees alongside precut logs and branches (see figure 4). As Nicholson (1971) implies in any outdoor environment creativity is directly proportional to the quantity of variables within that environment. Subsequently, the “loose” parts of the natural environment create more opportunities for children to perceive and interact with the world creatively (Gibson, 1979).  Indeed, Merleau-Ponty (1962) presents adolescence at play as one of the clear examples of the innate drive to interact with the world.  

Figure 4: Constructive Play (Forest School Association, 2021)
Potentially build some scaffolded infrastructure to support creative construction play such as simple frames shown below. Which will allow pupils to use natural “loose parts” affordances creatively.
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Consequently, applying play to real world contexts helps further enable embodied learning opportunities (Bruce, 2012). The hut at Cynefin will be modelled to mirror a shop (see figure 5). This allows for role taking play (Bergen, 2002). Furthermore, it presents transferrable object control skills (Payne and Isaacs, 2020). Importantly Wainwright et.al., 2018 highlights how object control skills are often neglected during play based learning. However, Kytta (2004) suggests outdoor play through diversity of affordances can encourage development of object control skills. Moreover, the remodelled hut will utilise natural materials which are beneficial as improves attention restoration contributing to the uniqueness and diversity of creative ideas (Yeh, Hung and Chang, 2022).

Figure 5: Case Study Newcastle Emlyn Primary School
An example of using natural materials in a play setting. Also, how play settings can incorporate the real-world context to better aid children's understanding of their place within the world.
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Mindfulness Zone
Bishop et. al., (2004) convey that mindfulness is intentional regulation of attention with an attitude of non-judgment, openness, curiosity, and acceptance of one's current experience. Mindfulness encourages being aware of the awareness itself (Kabat-Zinn and Hanh, 2009; Dahl, Lutz and Davidson, 2015). Thus, by becoming more conscious and aware being in the world supports the monist philosophical underpinnings of PL (Whitehead, 2010). Importantly, mindfulness can improve mental (Piet and Hougaard, 2011; Chiesa and Seretti, 2011), physical (Beauchemin, Hutchins and Patterson, 2008; Black and Slavich, 2016) and social (De Vibe et. al., 2012) functioning in a holistic manner. Especially when conducted in nature as nature alone can decrease stress, anxiety and depression (Hartig et. al., 2014; Berger et. al., 2014; Mcmahan and Estes 2015). As proposed by Kaplans (Evensen et.al., 2015; Li and Sullivan, 2016; Stevenson, Schilhab and Bentsen, 2018) art of restoration theory which proposes that exposure to nature can aid improve focus and concentration. As a consequence of natural settings being physically distant from everyday stress. Thereby facilitating soft fascination defined as effortless attention drawn to fascinating objects (Kaplan and Kaplan, 1989; Kaplan 1995). Therefore, using the willow maze at Cynefin (see figure 6) provides opportunity for mindfulness practice in nature within a soft fascination setting.



Figure 6: Willow Mindfulness Maze
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Intervention: “Cynefin Circles” Gamification
 Deterding et. al., (2001) implies gamification is the use of game design principles in non-gaming contexts. There is potential value for gamification within a school setting due to popularity of video games with 98% of young people regularly playing (IAB, 2011). As Thomas and Stratton (2006) encapsulate combination of academic learning and video games enjoyment can create an “edutainment” (p.631) based curriculum with improved student engagement. Perhaps due to the motivational properties of games nurturing basic psychological needs for autonomy, competence and relatedness (Ryan, Rigby & Przybylski, 2006; Przybylski, Rigby & Ryan, 2010). Motivation is vital element of PL as Whitehead (2010, p.30) portrays “motivation is essential if there is to be the necessary application and concentration to thrive in movement context”. Therefore, gamification seemingly has the capacity to engage pupils in ways traditional education cannot. Subsequently, there is growing evidence for use of active video games in schools due to perceived benefits (Papastergiou, 2009). Moreover, in a systematic review by Norris, Hamer and Stamatakis (2016), found that in nine out of fourteen studies active video games increased PA during school by comparison to control groups. Also, the study reported improved motor skills by participants throughout the active video game intervention (Norris, Hamer and Stamatakis, 2016). 


Points & Levels: 
Within the Cynefin Circles gamification it utilises core game elements such as points and levelling up. Points are awarded to participants after completion of a challenge activity (see figure 7). The activity circles encompass PL elements through embodied learning experiences. FMS and mindfulness components of the circles have five progressive elements (see figure 8 and table 1). Due to the gamification being designed around a six week half term block of OAE learning. Therefore, the first week will be tutorial based with online learning resources demonstrating activities from each zone ensuring pupils have the foundational competencies to progress up the levels in the following weeks. Leaning on Vygotsky`s (1962) zone of proximal development allowing attainment of competency beyond learners' capacity through a more knowledgeable person.

Figure 7: Cynefin Circle Points Format
Require one-hundred-points to level up. FMS is thirty points (ten points per subcategory; balance, object control and locomotor). Twenty-five points for creative action and mindfulness. Then to “save game” requires uploading a reflective diary worth twenty points on completion.
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Figure 8: Mindfulness Activity Ladder (Ninja Focus Inc, 2019)
Use of avatars like ninjas adds to gamification element helping to further engage pupils. QR code to access online levels. Once completed they unlock the next of five levels of meditation. With week one being a tutorial type lesson
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Table 1: FMS Activity Ladder
QR code sets out the challenge and how to perform the chosen action. Each progression level is an extra parameter set into the challenge. For example, for loco motor challenge could be an obstacle course and parameters for level 3 mean it must include a run, skip and vertical jump. However, it allows pupils autonomy of how to structure the challenge.
	Level
	Balance
	Object Control
	Loco-motor

	1
	Static 
	Underarm throw
	Run

	2
	Static partner
	Over arm throw
	Skip

	3
	Dynamic two-foot balance
	Two hand catch
	Vertical jump

	4
	Dynamic single foot balance 1
	Static single hand catch 
	Horizontal jump

	5
	Dynamic single foot balance 2
	Dynamic catches
	Climbing



Points are equally awarded for all activities irrespective of difficulty. Points accumulate as pupils log their activity using the online software aiming to create a personalised and structured pathway (Jang, Reeve, Deci, 2010). Thus, levels also have a positive effect on motivation as Nicholls’ achievement goal theory (Nicholls, 1989) highlights every individual seeks to demonstrate competence and avoid showing incompetence in any achievement setting. Therefore, rewarding pupils with points/levels for exercises provides them with an achievement goal. Thus, potentially increasing self-determined motivation be providing pupils with a focus to complete (Ntoumanis, 2001). However, should internal class comparisons arise it could potentially create an ego orientated climate. Subsequently, an ego orientation with low perceived competence likely to exhibit maladaptive motivational response (Wang and Bidde, 2007). Therefore, the tracking pupils' progress will be confidential and only viewed on pupil's game profile by teacher and pupil.  

Whereas points required to level up from creative activity zone will be through unlockable achievements. Elements such as unlockable achievements within the lesson plan utilises gamification to create a more relatable and engaging experience for pupils (Kapp, 2012).  These rewards are for displaying certain positive behaviours. These are awarded by the teacher using the online software and appear for pupils when they log in. To promote specific behaviors and subsequent achievement of the unlockables, the teacher may use divergent discovery teaching style (Mosston and Ashworth, 2008). For example, the innovator badge (see figure 9) could be unlocked by pupils building a fort from natural resources on site. Therefore, pupils could choose which achievements they want to unlock, allowing a sense of autonomy to further support their basic psychological needs (Deci, 1975; Deci and Ryan, 1985).  

Figure 9: Creative Activity Unlockable Achievements
Unlockable creative challenges marked in blue are worth 10-points once completed. For example, Artist badge is pupils must make a work of art using affordances on cite. Whereas yellow badges are for behavioural traits worth 5-points. For instance, Planner badge is for demonstrating good planning skills such as drawings and group discussions.
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To enable independent learning each zoned area will have QR codes on display. Pupils who scan QR codes receive an online video resource explaining and demonstrating the activity. This approach provides a constant thread of teaching cues as pupils progress through the levels. This approach aids holistic development whilst simultaneously enhancing pupil's ability to provide effective feedback to their peers within reciprocal learning tasks (Mosston & Ashworth, 2008). Importantly, incorporating cross-curricular elements such as digital competence framework is a key element of the new curriculum for Wales (Welsh Government, 2022). Subsequently, Monserate (2018) found that a significant relationship between students’ academic performance and their computer literacy, which is of great relevance to modern society.

Furthermore, not only can technology be used to augment teaching but, Giblin, Collins and Button (2014) imply technology can also be applied to assessment. They propose that exer-gaming technology platforms can enable tracking of PL development by using low-cost motion capture devices. These could enhance the quality of movement testing procedures, providing individualised and detailed feedback alongside longitudinal data gathering. Current research conveys that sensors can characterise the quality of children's movements (Barnes, et. al., 2016; Clark et. al., 2017). This research has engineered heat maps of movement quality. These heat maps provide a fingerprint of a child's and FMS thereby providing a powerful visual information to assess the quality of movement in children. However, PL emphasises a monist perspective (Pot, Whitehead and Durden-Myers, 2018). Yet motion sensors alone only measure physical competence so perhaps hypocritical to imply it can measure the totality of PL. Therefore, to support quantitative measurements of movement competence each pupil should complete a reflective diary. As Merleau-Ponty (1962, p.58) implies children “create themselves as they interact with their surroundings”. Therefore, reflection better allows everyone to understand their place in the world thereby supporting development of key philosophical underpinnings of PL (Durden-Myers, Meloche, and Dhillon, 2020). Consequently, physical sensors and reflective diaries not only assess PL but, also provides individualised feedback for the pupils fostering meaningful PA experiences (Cale, Harris and Hooper, 2019).


Summary 
Due to the “nature deficit disorder” in young people (Louv, 2005, p.36). Emphasis on new Welsh Curriculum (2022). Alongside the NCPE emphasising curriculum time for OAE. Subsequently, educators must deliver OAE secondary ages. Subsequently, OAE can develop pupils holistically in ways classroom-based subjects cannot. Through a PL perspective (IPLA 2017). Its monist interpretation lays the foundation for PA through life (Whitehead, 2010). Subsequently, modifying Cynefin for a six-week term of OAE learning through a PL perspective would enable educators to maximise learning. Therefore, by zoning Cynefin enables confident participation (Ridger et. al., 2007). Firstly, a playscape zone presents rich movement opportunities to develop FMS (Gallahue, 1989; Frost, 1992). However, it's the embodied learning experiences through movement which provide risk literate learning (Maude, 2010). Furthermore, the affordance from the outdoors facilitates phenomenological learning (Nicholson, 1971; Gibson 1979). Secondly, a mindfulness zone for mental wellbeing is important to secondary school pupils to help decrease stress, anxiety and depression linked to exams (Bishop et. al., 2004). These modifications to Cynefin could be more effective using a gamified approach as can engage and motivate pupils in ways traditional education cannot (Blain and Bellamy, 2018). Due to the personalised differentiated learning consequential of levels and points from personal achievement (Deci and Ryan, 1985; Nicholls, 1989). The gamification concept also allows for monitoring and assessment of pupils using sensors and reflective diary entries. Furthermore, joining OAE with technological concepts presents specialised learning opportunities relevant to the modern interests and demands on pupils (Monserate, 2018). Therefore, a PL approach to a gamified intervention at Cynefin OAE cite has the potential to provide rich learning experiences which will facilitate PA for a life course.
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