Additional file 3: Initial conceptual framework & codebook

Development of the framework and codebook
A framework synthesis begins with an initial conceptual framework to guide the extraction and combination of the data [1]. The initial conceptual framework was systematically developed through the following steps:
1) Familiarisation and becoming immersed in the data
2) Identification of relevant literature 
3) Identification of relevant theory
4) Compiling definitions
5) Mapping and categorising themes and concepts into a thematic map
6) Synthesising and re-organising thematic map into pilot codebook and initial conceptual framework

1. Familiarisation and becoming immersed in the data
1.1. Several activities contributed to this step, including 1st and 2nd stage full-text screening. Additionally, prior to the 2nd stage screening, study characteristics for the 70 studies included at stage 1 were extracted. These studies were then re-read and evaluated against the additional eligibility criterion described in the Methods section to determine whether they provided ‘contextually thick’ findings in relation to the review question.
2. Identification of relevant literature 
2.1. The abstracts of studies included at the end of stage 2 full-text screening and selection (n=41) were examined to identify which studies had explicitly investigated risk or safety in children’s play at school. This identified nine studies [2-10], and the themes and findings of each study were extracted. 
2.2. The reference lists of included studies were examined for qualitative reviews of factors that shape children’s active play and/ or risky play in schools. This identified three reviews [11-13], and one additional review that examined the determinants of children’s independent active free play [14]. The results of these reviews were extracted, and findings or themes relating to risk or safety were extracted. 
2.3. An additional review [15], examining perceived barriers and facilitators to adventurous play in schools, published during framework development was judged relevant to the Review Question and the key findings were subsequently included and extracted.
2.4. A search was conducted in Scopus for highly influential papers (as measured by citations) using a) the key words “risky play” and b) the search string “children AND safety AND active play”. This identified five additional articles relevant to the review question [16-20], and findings and themes of these studies were extracted.
3. Identification of relevant theory
From the 18 articles above, relevant theory to guide the framework development was identified:
3.1. Social-ecological model (SEM)
The SEM was chosen as an organising structure in the framework. The SEM was the most frequently employed theoretical framework in the articles, including all four reviews. Developed from Bronfenbrenner’s [21] ecological systems theory, the key principle of the SEM is that there are multiple levels of influence on health behaviours, including intrapersonal factors, (psychological, biological), interpersonal (cultural, social), physical environment, organisational, policy and societal factors [22]. The SEM is particularly well-suited for studying children’s active play because it incorporates people’s interactions with their social and physical environment, while also recognising the influence of policy and societal factors [23]. Moreover, the influences on behaviour interact across these different levels, meaning that multi-level interventions to address the determinants of behaviour change are likely to be the most effective [22]. Therefore, using the SEM to structure the conceptual framework will enable identified safety and risk factors to be examined according to their level of influence and may provide deeper insight into the relationship between children’s active play behaviour and the social, physical, and policy environment in schools.
3.2. Theory of Affordances 
Gibson’s [24] theory of affordances was frequently employed in articles that explored children’s risk-taking in play [19, 20], and provides a useful basis for examining how children interact with their environment. Affordances describe the ‘functional possibilities’ that the environment, and objects in the environment, can provide to an individual. Gibson argued that we perceive the environment in terms of the behaviour it affords, that is, what it ‘‘invites’’ us to do [24]. The concept of affordances includes both the environment and the person, meaning that affordances are unique for each individual and correspond with the individual’s body size, strength, skills, courage, fear, etc. Gibson [24] also argued that other individuals offer affordances by inspiring or constraining actions. The theory of affordances has been extended in recent decades in relation to children’s play, most notably by Kytta [25], who distinguished between potential affordances (a feature of the environment that can be perceived by an individual) and actualised affordances (a feature of the environment that an individual perceives, utilises, or shapes). Kytta argued that children’s ability to perceive affordances develops systematically as they grow and learn new physical skills, and their ability to use or shape affordances for play is often regulated by their social environment through fields of promoted (culturally defined and socially approved affordances) and constrained action (affordances constrained by others or inherently through their design) [25]. Therefore, the conceptualisation of risk and safety factors that shape children’s active play in terms of ‘affording’ or ‘constraining’ behaviour provides a useful lens to aid understanding of influences on behaviour in the school setting.
4. Compiling definitions 
Based on definitions employed in the articles identified for the development of the conceptual framework, the following definitions were adopted:
Active play: ‘a form of gross motor or total body movement in which children exert energy in a freely chosen, fun, and unstructured manner’ [26]. In recognition of the inconsistency in the literature in relation to defining and measuring active play, in 2017, Truelove and colleagues [26] systematically reviewed the literature to identify key concepts used to define and describe active play among young children (0-6 years), with the aim of proposing a working definition for consideration. Notably this definition is the first to highlight the freely chosen and fun elements of active play, which may be important for understanding the influences on children’s play behaviour.
Risky play: ‘thrilling and exciting forms of play that involve uncertainty and a risk of physical injury’ [27, p.22]. Sandseter identified 6 categories of risky play: play at heights, play at speed, rough and tumble play, play near dangerous elements, play with tools, play where children can disappear or get lost [19]. These categories have since been expanded upon by scholars working with both younger and older children [28-30]. Table 3 describes 10 categories of play that involve risk and how they might apply in the school setting. Notably, the category of ‘Vicarious play’ (defined as, children observe other children taking risks in play, and where the observing child shows clear signs of being exhilarated by what he or she observes) [28] was omitted, as we determined it did not pertain to ‘active play’ and would be difficult to identify from the literature. However, we identified an additional risky play type, ‘body play’ (defined in Table 3), based on our initial reading of the literature. 
Risk perception: ‘the subjective assessment of the probability of a specified type of accident happening and how concerned we are with the consequences. To perceive risk includes evaluations of the probability as well as the consequences of a negative outcome’ [31]. Risk perception focuses on the perception and appraisal of a situation before deciding to act and is therefore part of risk competence or risk management [32]. 
Risk management skills: ‘where an individual has the competence to see opportunities in a risky situation and consider either: (1) to engage in ground-breaking activities; (2) to transform it in a more manageable/controllable situation; or (3) not to participate.’ [32]. Also referred to as ‘risk competence’.
Physical literacy: is defined by the International Physical Literacy Association as, ‘the motivation, confidence, physical competence, knowledge and understanding to value and take responsibility for engagement in physical activities for life’ [33]. Although physical literacy can be developed at any age, childhood is identified as an important stage for the accumulation of movement experiences that contribute to physical literacy [34].  To promote a shared understanding and language about physical literacy in Australia, the Government agency, Sport Australia, worked with a diverse range of stakeholders across education, sport, health and academic fields to develop the Australian Physical Literacy Framework. The Australian framework adopts a holistic conception of physical literacy, made up of 30 elements across four domains: physical, psychological, social and cognitive [35]. Physical literacy was included in the conceptual framework for this review to reflect the reciprocal relationship between active play and physical literacy: through active play, children develop physical literacy, and children draw on physical literacy, and the range of skills, capacities, and attributes it encompasses, when taking risks in play and keeping themselves safe.

5. Mapping and categorising themes and concepts
5.1. The themes and relevant findings across all papers were mapped and categorised according to the SEM, with consideration to a) affording and constraining factors, and b) participant voice e.g. child versus adult perspective.  This resulted in 24 categories.

6. Synthesising and re-organising thematic map into pilot codebook and initial conceptual framework
6.1. The thematic map was converted into a first draft codebook for piloting with a subset of review papers. Changes arising from piloting include:
6.1.1. The child / adult distinction was collapsed into one, with some themes relating to either child or adult perspective, and some themes relating to both child and adult perspective.
6.1.2. The framework became structured with the child at the centre of the SEM – originally both child [11, 12, 14, 19, 20] and adult [6, 8, 9, 13] were at the centre of the SEM, based on reviews and research articles included, which didn’t work for coding.
6.1.3. An additional theme was introduced to distinguish between a) the play appeal of risky play and b) the types of risky play children desire. This took the number of themes to a total of 25.
6.1.4. Themes names and definitions were refined and organised into Domains. Coding notes and examples were included to guide further coding.  This was an iterative process that continued throughout data extraction and analysis.
6.1.5. The refined codebook was distilled down to the initial conceptual framework.
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Initial conceptual framework
Each of the 25 initial themes can be conceptualised in terms of ‘affording’ or ‘constraining’ children’s active play.  
	Social Ecological Model
	Individual
	Interpersonal
	Physical environment
	Policy and institutional level
	Societal level

	Description
	Risk and safety influences on active play at the Individual Child level
	Risk and safety influences at the Interpersonal level
	Risk and safety factors in the physical environment at school
	Risk and safety factors at the policy and institutional level
	Social and cultural norms around risk and safety in play

	10 DOMAINS 
& 
25 Themes
	RISKY PLAY INCLINATION
1. The play appeal of risk-taking and challenge
2. Types of risky play children wish for
PHYSICAL LITERACY 
3. Physical, Psychological, Social and Cognitive skills, capacities and attributes
DEMOGRAPHY
4. Demographic factors

	FAMILY
5. Parents’ safety concerns
PEERS
6. Bullying in the playground
7. Social conflict in the playground
SUPERVISORS
8. Playground supervisor characteristics
9. Supervision practices
10. Supervision dilemmas
11. Supervisor pedagogical Knowledge
12. Supervisor risk perception and management skills
13. Supervisor attitudes and beliefs
	PHYSICAL AFFORDANCES
14. Playground space and density
15. Playground surfaces
16. Equipment, fixed and loose
17. Natural features
	SCHOOL CULTURE
18. School policies and rules
19. Child perspectives in policy and playground design
EDUCATION SYSTEM
20. Regulation and legislation
21. Resources
22. Education pedagogy and play
23. Teacher and supervisor education
	SOCIAL & CULTURAL NORMS
24. Cultural nature of risk
25. Societal aversion to risk





Codebook
	[bookmark: _Hlk83994643]Social Ecological Model (SEM)
	Domain
	Themes derived for Indexing
	Definition 
	Coding Notes / Application to this review

	Individual level
	Demography

	1. Demographic factors
	Demographic factors reported to shape safety and risk behaviours and attitudes in play.
	Girls vs. boys preferences, influence of age in how children interact with affordances.

	
	Physical literacy 
	1. Physical factors

	Physical factors reported to shape safety and risk behaviours in play & PL outcomes of risky play
	Relationship between physical skills and fear of injury or risk-taking and play preferences.

	
	
	Psychological factors
	Psychological factors reported to shape safety and risk behaviours in play & PL outcomes of risky play
	Relationship between confidence and risk-taking in play. Thrill seeking disposition.

	
	
	Social skills

	Social skills reported to shape safety and risk behaviours in play & PL outcomes of risky play
	Cooperation and Negotiation skills that help children solve potential injury or conflict situations.

	
	
	Cognitive skills 

	Cognitive factors reported to shape safety and risk behaviours in play & PL outcomes of risky play
	The reciprocal role between play and the development of risk perception and risk management skills.

	
	Risky play inclination
	1. The play appeal of risk-taking and challenge
	Child reported perspectives of risk-taking and challenge in play.

	What they like about it and why.
Code data that represents what children don’t like about risk-taking in play above under relevant physical, cognitive, psychological and social factors (e.g. getting injured/hurt).

	
	
	1. Types of risky play children wish for
	Child reported preferences for risky play (the categories of risky and challenging play).
	Generate Sub-Themes based on which risky play categories are revealed in the data. Often expressed in response to questions about ‘how to increase PA in play during recess’. 




	[bookmark: _Hlk83994708]SEM
	Domain
	Themes 
	Definition 
	Coding Notes / Application to this review

	Interpersonal level
	Family
	1. Parents’ safety concerns
	The influence of parents’ safety concerns on children’s play affordances in schools.
	Parents reported concerns and/or teacher reports.

	
	Peers
	1. Bullying in the playground
	The influence of bullying on children’s play affordances in schools.
	Includes both the impact of bullying (making children feel unsafe) and the potential causes of bullying (lack of affordances, too many constraints).

	
	
	1. Social conflict in the playground 
	The influence of social conflict on children’s play affordances in schools.
	May be similar to bullying? Includes competition and fights over limited play equipment.
Consider merging 6 & 7

	
	Supervisors
	1. Playground supervisor characteristics
	Demographic characteristics of playground supervisors (inc. teachers) that constrain or afford children’s active play and risk-taking in play at school.
	Possibly gender?

	
	
	1. Supervision practices
	Supervision practices that constrain or afford children’s active play at school.  
	Many supervision practices pertain to safety. 
Closely related to 12.  Supervisor risk perception and management skills – and – 18.  School policies and rules

	
	
	1. Supervision dilemmas
	Supervision dilemmas reported by teachers and playground supervisors leading to constraining behaviours.
	There are a number explicitly reported in the literature (fear of litigation), and also latently in adults’ attitudes to safety (fear of negative evaluation, blame).

	
	
	1. Supervisor knowledge 
	The influence of supervisors’ pedagogical knowledge in relation to learning through play.
	Whether supervisors understand, value, and encourage risk-taking in play (as part of pedagogical content knowledge, philosophy and principles in relation to learning through play.)

	
	
	1. Supervisor risk perception and management skills
	The influence of supervisors’ risk perception and risk management skills in the playground.
	Both constraining factors (risk anxiety, low risk tolerance) & affording factors (teacher strategies for managing risk in play, teachers’ recognition of children’s risk management abilities).

	
	
	1. Supervisor attitudes and beliefs 
	The influence of supervisors’ attitudes and beliefs on constraining or supporting active play.
	Constructs of children – fundamentally resilient or fundamentally vulnerable. Beliefs about play. 
Consider combining with 12.



	[bookmark: _Hlk83994719]SEM
	Domain
	Themes 
	Definition 
	Coding Notes / Application to this review

	Physical environment level
	Physical affordances
	1. Playground space and density
	The influence of playground space and density on children’s play affordances from the perspective of risk and safety. 
	Safety concerns relating to playground space and density. Children’s use of non-play features in play to add challenge and interest.

	
	
	1. Playground surfaces
	The influence of playground surfaces on children’s play affordances from the perspective of risk and safety.
	Safety concerns relating to playground surfaces (asphalt vs grass, adequate fall surfaces).

	
	
	1. Equipment, fixed and loose
	The influence of loose and fixed equipment on children’s play affordances from the perspective of risk and safety.
	Safety concerns relating to poor maintenance.
Lack of age-appropriate challenge in equipment

	
	
	1. Natural features
	The influence of natural features on children’s play affordances from the perspective of risk and safety.
	Open-ended play opportunities of natural features increase affordances, but also less safe.

	SEM
	Domain
	Themes 
	Definition 
	Coding Notes / Application to this review

	Policy and institutional level
	School culture 
	1. School policies and rules
	The influence of school policies and rules on the play environment and children’s play affordances.
	Explicit play or PA policies (or lack thereof), as well as other policies such as supervision, sun-smart etc. 
The transparency, consistency, and acceptability of rules
How children circumvent rules they don’t agree with.

	
	
	1. Child perspectives in policy and playground design
	The influence of having (or not having) child perspectives in policy and playground design.
	Children’s experience of or expression of interest in being involved in making playground rules. Children’s agency in schools to shape their play environment.
Rights based perspectives in relation to play. 

	
	Education system
	1. Regulation and legislation
	The external policy-level influences on the school play environment and children’s play affordances.
	Systemic-level issues relating to safety and risk management that constrain play such as legally structured policies (duty of care), playground design guidelines. 
Lack of legislation and policy to protect play.

	
	
	1. Resources 
	The financial resources available to schools for playground design, number and qualifications of supervision staff.
	Low supervision ratios drive safety focus.
Under resourced playgrounds.

	
	
	1. Education pedagogy and play
	The position of play in education pedagogy.
	In relation to priority given to academic outcomes.
Role of movement and PA in education pedagogy

	
	
	1. Teacher and supervisor education 
	Staff training and education influences on the play environment and children’s play affordances.
	Methods for supporting play through risk reframing; risk benefit analysis (RBA); dynamic RBA. Injury prevention training.

	SEM
	Domain
	Themes 
	Definition 
	Coding Notes / Application to this review

	Societal level
	Social and cultural norms 
	1. Cultural nature of risk
	The cultural embeddedness of risk in play for example, differences between nations in attitudes to risk in play and what is or is not ‘safe’
	Evidence for differences between countries in attitudes to risk in play and what is acceptable in schools.

	
	
	1. Societal aversion to risk
	The influence of societal risk aversion on children’s play affordances.
	Evidence for dominance of safety culture (e.g. surplus safety) in society that strongly influences decision making in schools.
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