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Introduction
The following is a literature review providing background information to support the development of “Wild Adventures” games and learning experiences. A series of products were developed by Cate Grundy, founder of Friendly Fox Design (www.friendlyfoxgames.com) after a PhD focussed on studying this area. Her interest in the subject was prompted initially by working as a volunteer with Sussex Wildlife Trust on their holiday clubs, observing that older children appeared more reluctant to engage with activities than their younger counterparts. Research questions were formed about how older children, or those who’s circumstances form barriers to outdoor play can be enticed to visit natural areas. The conclusion was reached that:
· Mobile games are an ideal support mechanism as they use the power of an enticing mission within a natural environment.
· Board games can create attention and open the conversation about nature, providing an ideal gateway product to introduce the mobile games and Augmented Reality.
· Workshops that allow children to make their own games can increase motivation, also supporting IT confidence and even future careers.
Further rationale and the methodology for product development are covered in a further document. 
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Richard Louv in his book ‘The Last Child in the Woods’ coined the term ‘Nature deficit disorder’ to describe a perceived disconnection between children and nature in modern times and the negative consequences for their wellbeing (Louv, 2005). Stephen Moss later created an extensive literature review entitled ‘Natural Childhood’, for the National Trust, which adopted Louv’s terminology and reaffirmed his view (Moss, 2012). However, the semantics of describing the problem as a ‘disconnect’ have been questioned by some experts, suggested that we are a part of nature, not a separate entity (Vining et al., 2008). Nevertheless, researchers commonly agree that children do not engage with natural environments sufficiently, however this concept is described. Quantitative evidence through large scale surveys, or a ‘Monitor of Engagement with the Natural Environment’ (MENE) was carried out by Natural England and other bodies, over a period of time to investigate habits. Figures indicate a lack of regular engagement with rural spaces for most young people (over 70%) which also validates this concept (N.E., 2009) (Wooley, 2011, Burt, 2015). 

The 2019 Natural England MENE report provides statistics for 2017/18. Although two thirds of children spend leisure time outdoors once a week, this is mostly in urban green spaces or parks, with only 35% visiting the countryside. This is unfortunate because although time spent in any green space is helpful to health, countryside at the wilder end of this spectrum has been highlighted as having the most benefits for physical and mental wellbeing (Fjortoft, 2004). Being in rural environments is also more likely to lead to experiential learning about nature and appreciation of its qualities (Kolb, 1984). 
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Description automatically generated]Urban living was found to be a causal factor in the lack of attendance in more rural spaces, as access becomes limited by distance and time. A Natural History Museum report (2017) begins with the observation that the human population is increasingly moving into cities, with around 90% of the UK population in major urban areas. Between 2001 and 2011 the number of people living in minor and major cities increased by 2.4 million (Science, 2014) (Government Office for Science, 2014). Additionally, three quarters of children had played outside in the average month, but this was a reduction from a 2013/14 figure of 81% (O'Neil, 2019). There was also a notable decline in independent outdoor play, with only 17% playing without adults. Thus, it seems that numbers of children spending time outdoors independently have not improved over time.  

The Wildlife Trusts are a leading provider of early nature experiences in the UK and are one of the key organizations attempting to improve engagement with nature for young people. In 2015 they commissioned a YouGov poll, which highlighted the discrepancy between parents’ ideals for their children’s experiences in nature and what actually happens in practice (Trusts, 2015). 57% of parents said their children spend less time outdoors than they used to and just one in ten children were playing in wilder, rural, places. They also highlight that the type of engagement is important, in terms of feeling connected with nature, for example exploring native species rather than simply exercising in green spaces. 
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Description automatically generated]In 2020, Natural England again reviewed the situation during the Covid pandemic, reporting on young participants’ habits during the first lockdown in relation to nature. Six in ten children (60%) reported to have spent less time outdoors since the start of coronavirus, more than double the proportion that had spent more time outside (25%). However, there is evidence that many families had started to better understand the value for mental health of spending time outdoors during the pandemic. Using natural spaces as an antidote to the claustrophobia of being locked down at home provided a stark contrast and thus increased awareness of how it made them feel (Lombardo, 2021). 

It would therefore seem that more needs to be done to build upon this awareness of the benefits of being outdoors for families and also to expand this understanding to a wider audience. 


Key Points: 
· Statistics gathered over a decade show that there has been little or no improvement in the number of children playing outdoors.
· Though adults and most children do play outdoors, activity generally takes place in urban green spaces, rather than wilder landscapes with native species.
· Outdoor activity is related to exercise fresh air or socialising rather than more exploratory experiences with natural subjects.
· Playing in wilder spaces is associated with more wellbeing benefits 
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Quality of Interaction
Studies have also been carried out to consider the type of engagement with nature and how it affects young people. In 2019, the Wildlife Trusts commissioned a study by the Institute of Education at UCL to evaluate the impact that their nature activities had upon children (Sheldrake, 2019). This was one of the largest studies directly involving participants and it focused on over 450 primary school children (mostly 8-9 years of age). Despite revealing that children’s wellbeing increased after they had spent time connecting with nature, many were not able to access the ideal form of engagement promoted through their workships. A leading researcher for the report, Professor Michael Reiss, noted:
“Each generation seems to have less contact with the outdoors than the preceding one. We owe it to all young people to reverse this trend – for their sakes, for our sakes and for nature’s sake.”
The report also noted the limited approaches that some schools were taking in terms of outdoor engagement with wildlife, focussing on the natural science curriculum and identification, rather including explorative and immersive approaches, taking learning outdoors. The 2019 MENE report also noted that only 7% of children visited wild spaces through school (O’Neil, 2019).  
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Description automatically generated]Lumber et al. went further to consider the quality of interaction with wild spaces, studying factors that can lead to increased feelings of being connected (Lumber et al., 2017). The findings indicated that encouraging contact with native species, provoking emotion around the subject, providing meaning to the activities, encouraging compassion and mediating experiences via natural beauty are preferred pathways for improving nature connectedness. This is when compared to walking in nature alone or taking the traditional knowledge and identification routes often used by some organisations.

Key Points: 
· Statistics gathered over a decade show that there has been little or no improvement in the number of children playing outdoors.
· Though adults and most children do play outdoors, activity generally takes place in urban green spaces, rather than wilder landscapes with native species.
· Outdoor activity, for adults and older children is related to exercise fresh air or socialising rather than more exploratory experiences with natural subjects.
· Playing in wilder spaces is associated with more wellbeing benefits and using the 5 pathways creates more connection with nature. 
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Why spend time in nature? 
Wellbeing and Health
“Children are disappearing from the outdoors at a rate that would make the top of any conservationist’s list of endangered species if they were any other member of the animal kingdom” (Gill, 2011).
Gill, the author of the above quote, was asked to report to the Sustainable Development Commission (SDC), responsible for advising the UK Government, on the relationship that children have with nature. A series of benefits to physical and mental health, behaviour, education and to environmental awareness of being in nature were confirmed (Gill, 2011). 

Several independent researchers also expanded upon the impact of nature on young people:
· A lack of outdoor play for children correlates significantly with obesity and decreased mental wellbeing (Travlou, 2006) (Juniper, 2013)
· Children with easy access to nature are more able to cope with stressful life than those in urban areas lacking green space (Wells, 2003).
· Nature makes us healthier; improves our mood; and increases our self-esteem (Gill, 2011). (Pretty, 2009) (Munoz, 2009)
· There are benefits for education, independence and creativity which also lead to better self-esteem (Wooley, 2011). 
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Description automatically generated]Behaviour can be improved for children with mild-to-severe mental problems (Groves, 2008). 

More recently, in 2019, Wildlife Trust research revealed that children’s wellbeing increased after they had spent time connecting with nature through their activities. The children showed an increase in their personal wellbeing and health over time, demonstrated an increase in nature connection and reported high levels of enjoyment (Sheldrake, 2019). 

The 2020 N.E report gathered evidence during the Covid crisis and concluded that natural spaces are important places for connection – with the natural world and each other, these social benefits were particularly missing during the crisis. The Mental Health Foundation (MHF) also featured nature as a key topic during Mental Health Awareness Week (2021).  Evidence gathered, through crowd sourcing, showed that even small contacts with nature can reduce feelings of social isolation and be effective in protecting against stress (Lombardo, 2021). Mark Rowland, their Chief executive suggests the results showed that “going for walks outside was a top coping strategy and 45% reported that green spaces had been vital for our mental health” (Rowlands, 2021). 

Unfortunately, also working with YouGov and Swansea University among others, they also found that young people whose parents are in the C2DE classification were almost twice more likely to have suffered anxiety during the pandemic than those from the ABC1 category. C2DE refers to manual workers and people who are unemployed or live on benefits and ABC1 to non-manual workers (Kousoulis, 2021). 
Awareness of conservation and biodiversity.
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Description automatically generated]According to the Moss report, many children are not able to identify common natural phenomena (Moss, 2012). Researchers have identified that childhood experiences of the countryside are crucial to knowledge about nature (Sobel, 2008). Natural England and Sussex Wildlife Trust (SWT) have also argued that situated engagement within the countryside leads to greater awareness of the need to preserve it (Natural England, 2009; SWT, 2013). Moreover, research shows that attending green spaces as a child leads to valuing them as magical spaces and encourages a lifetime habit of visiting (Bell et al., 2008) (Fjortoft, 2004)
An often-cited quote from David Attenborough:
“no one will protect what they do not first care about”. 
reflects the common-sense conclusion that affection for nature can lead to motivation towards protecting it (Environment, 2014).

In a report for the Children’s Play Council, it was stated that “contact with nature is directly correlated with positive environmental sensibility and behaviour later in life” (Lester and Maudsley, 2006). This view was also corroborated by other researchers (SDC, 2008)(Meech, 2014).

Key Points: 
· The benefits to the individual of playing in nature are well documented, for physical and mental health; reduction of stress; behaviour, attitudes to learning and self-esteem.  
· There are also wider benefits to society, spending time in the countryside increases understanding of the need to preserve natural habitats and awareness of different species helps to empathize with maintaining biodiversity. 
· There is also evidence that pro-environmental behaviour in general is promoted through time in nature. 
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Variations in access 
Age Difference
Ballantyne noticed variations in children’s interest in nature, observing that older children can be more reluctant to visit the countryside than younger primary students (Ballantyne, 2002.). This was also reiterated in the Moss report with added reasoning that their ‘electronic addictions’ are likely to increase with age (Moss, 2012). The report informed a National Trust campaign, including the introduction of the ‘Wild Network’ involving 1000s of organisations and the introduction of an activity programme: ’50 Things to do before you’re 113/4”. ‘Project Wild Thing’, a media group, were a key partner and their research for a promotional film indicated that nature had an ‘image problem’ especially with older children, who might find it boring, dirty or just alien and intimidating (Bond, 2012).  Bateson and Martin (2013) identified three stages of a relationship with nature in their studies, with a notable disconnect during teenage years:  
· Aged 2 to 7: attraction or connection with the natural environment. 
· Aged 7 to 12: physical engagement with the natural environment, used for play. Starting to become detached.
· Aged 12 onwards: detachment from the natural environment with the development of socialisation.  

[image: A picture containing vector graphics

Description automatically generated]Children have reported fears of natural spaces and can equate home with safety (Harden, 2000). O’Brien (2005) found that 8 to 10-year-olds in particular have fears of such spaces, often linked to potential encounters with strangers as their awareness of the world builds (O'Brien, 2005).

In 2014, I performed observations of Wildlife Trust holiday workshops with children; the events were voluntary and dependant on parents and children opting to participate. Despite an advertised age of 5 to 11 years, 85% of the attendees were aged between 5 and 8 years old, with older children being notably absent. Interviews with staff, Wildlife Trust statistics and my own data, gathered through surveys of primary school children, also showed that older children were less likely to volunteer for typical outdoor activities in nature (Grundy, 2018, Grundy, 2014, Grundy, 2019).

The detachment of older children is particularly unfortunate because, according to a Natural England Report, visiting the countryside at an older, ‘impressionable’ age is more likely to lead a lifetime habit of returning (2009). The years between 7 and 11 have also been identified as when children are becoming more independent, forming their own opinions or identity, and are when habits are formed (Bateson, 2013). 

There appears, therefore, to be a window of opportunity for considering interventions with older children, before they reach teenage when habits and attitudes are more fixed and focus has turned away from nature. 
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· Children’s interest in being in nature can decline over time, especially as their interest in digital media increases. 
· The cognitive development of the older child allows them to have a better understanding of the natural world and remember their experiences in the environment, compared with younger children.
· Once children reach teenage, they have formed habits and attitudes and are less open to being in nature. 
· Interventions should therefore address a window of opportunity, for 7 to 11 year-olds, creating materials and activities that are appropriate for their preferences. 


Social circumstances and ethnic group.
The 2019 MENE report, surveyed in 2017/18, showed that there is a 20% point difference in numbers of children living in lower income areas spending time outdoors than those from more affluent areas. Figures for children visiting outdoor space from BAME backgrounds were 56% compared with 70% for those from white families (O'Neil, 2019). These two statistics may be connected as there is increased likelihood in both cases of living in built up areas, with less access to green space. This also reflects trends across adult populations, the MENE analysis across 2009-2018 shows that older people, people from the BAME population and those living in the most deprived areas of England are less likely to spend time in nature than the total population. (O’Neil, 2018). There has also been a decline over time in lower income communities. In 2013/14, 71% of children in DE households visited urban greenspaces in the previous month, dropping to 61% by 2018/19 (O'Neil, 2019). 

The 2020 Natural England report noted that some sections of the population became more aware of the benefits of outdoor play during coronavirus, however children’s access to nature again varied across the population (O’Neill, 2020). 
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Description automatically generated]71% of children from ethnic minority backgrounds reported spending less time outside since coronavirus, compared with 57% of white children. 
· Three-quarters (73%) of children from households with annual income below £17,000 spent less time outdoors, compared with 57% from households with an annual income above £17,000.
This also reflects similar observations about adult behaviour:
· Adults earning more than £50,000 took three times as many visits to green spaces as those earning less that £15,000. (Natural England, 2021).

Key Points: 
· Despite a number of campaigns to address equal access to nature, engagement with outdoor play or natural environments has decreased over time for BAME and low-income groups.
· There is a probable link for both these groups between lack of outdoor play and living in built up urban areas, with more distance to green spaces. Access to  rural areas is similarly limited by distance and time.
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What stops nature connection?
The following table summarizes some of the factors that deter children from outdoor play in natural environments; including ones taken from a broad literature search created by Natural England (Wooley, 2011). 

                  Table: Deterrents to Natural Play
	
Influencing factors
	
References

	Proximity and lack of easy access.
	Cahill, 1990; SDC, 2008; Sandseter, 2009.

	Risks, dangers and safety in the landscape.
	Crowe, 1997; Harden, 2000; O'Brien et al., 2000; Groves, 2008; N.E., 2009.

	Assaults from strangers or criminals, children and parents.
	Gaster, 1991; Harden, 2000; O'Brien, 2005;  Moran, 2004; Thomas, 2004; N.E., 2009.

	Social fears and bullying, including destructive behaviour by others.
	O'Brien et al., 2000; Thomas, 2004; N.E., 2009.

	Social barriers and classes with less experience of nature.
	Carver 2001; Barton, 2005; Thomas 2005; Karsten, 2006.

	Attractiveness of alternative indoor activities, television, games and others.
	Valentine & McKendrick, 1997; Clements, 2004; Louv, 2005; Bond, 2012a; Ofcom, 2016; Childwise, 2017.

	Negative image, hearsay, stories and media.
	Ballantyne, 2002; Bond, 2012a.
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Description automatically generated]The complex factors acting upon the individual that prevent access to the natural world can be visualized via a model created by Barton (2005) (created originally for urban planners to consider proximity and influences over wider environmental issues). It includes aspects of location, economy, culture and social interaction and also assumes the benefits of access to nature; he describes it as a ‘health map’ for human habitats (Barton, 2005). 
· The inner layer focusses on people and the attributes of the individual: personal attitudes, lifestyle or education. 
· Social capital refers to the influences of the local community and networks in society.  
· Wealth creation involves the local economy and the roles that individuals play within it. 
· Activities describe the actions and behaviours that link different aspects of the preceding layers.
· The relationship between the built environment and the natural world circles these factors. 
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Figure: Barton’s health map
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Description automatically generated]A full description of the complexity of the many layers is beyond the scope of this writing, nevertheless, we can note the many layers of influence between the individual and a connection to natural environments. Many of these factors, such as the local economy and location are immovable for the child, however others, such as activities and networks that provide positive influence are also visible. 

Key Points: 
· Access to nature for children is influenced in a practical sense by proximity, the habits or attitudes of parents, and immediate social and cultural circumstances. 
· Proximity and experience, in turn, will influence attitudes towards being in a natural landscape, with its perceived dangers and image problems, for example feeling that it is dirty and boring.
· A model by Barton illustrates the factors at play and serves to indicate that activities and networks, such as schools and community groups, beyond a child’s immediate influences could be important.
· Enticements must be found for the older age group that align with their preferences, for example leveraging their love of technology and taking screens outdoors. 
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Ways Forward
The 2019 Wildlife Trust report concluded that children were not getting enough experience of natural spaces. They subsequently invited individuals, parents, teachers, schools and organisations to share their ideas on what needs to happen as part of an initiative called ‘Every Child Wild’, which created a summary of methods to reconnect children. There were three main conclusions for action (Sheldrake, 2019):
· A call on governments to ensure that at least one hour per school day is spent outdoors learning and playing in wild places, 
· Policies should support a “Nature Recovery Network” that promotes access to wild spaces through schools and impacting surrounding communities, also promoting an appreciation of their conservation.  
· Children need to be introduced to nature in a way that relates to their individual identity and exposed to activities in nature that consider the diversity of needs and relate to their own interests. 

These actions target the networks and activities referred to in Barton’s model; where impetus for visiting nature does not come from parents or immediate influences, activities through schools and surrounding communities become important. The third action also raises the point that interventions should relate to the varied needs and interests of different groups of children. As the research evidenced the importance of older children, this emphasises the need to work with children 
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Attempts to Engage Children
In my PhD thesis I discuss a range of resources from different organisations across a variety of media, aimed at suggesting activities or approaches for families, teachers or organisations, which would be too detailed to repeat here. However, an overview can help to illustrate the main principles.

Suggested activities for children have been introduced through: 
· Books, for example, Danks and Schofield: Go Wild!: 101 Things To Do Outdoors Before You Grow Up (2009) and Make it Wild! 101 Things to Make and Do Outdoors (2010), (Danks, 2009, Danks, 2010).  Or Learning with Nature by Marina Robb (Robb, 2015)
· Downloadable sheets off websites etc. for things to do at home, or in the classroom, sometimes offered by wildlife organisations as part of a broader campaign e.g. Sussex Wildlife Trust (S.W.T., 2009), Woodlands Trust (Trust, 2012) and the National Trust (Trust, 2014)
· Teaching packs to encourage activities in schools, e.g. The Wild Challenge by the RSPB (RSPB, 2021) or to encourage school visits to natural places e.g. the Forestry Commission. 
· Live workshops with activities for the general public and schools, such as the holiday clubs offered by Sussex Wildlife Trust (Trust) or the RSPB (RSPB, 2021).  
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Description automatically generated]Forest Schools that may be associated with after school clubs and training of teachers to promote this approach more widely, e.g. Circle of Life Discovery (Robb, 2014), also represented by the Forest School Association (Dawson, 2021). 
· Activity programmes that target particular young people with problems, e.g. Wilderness Foundation (Dawson, 2021)
· Videos that support teachers doing activities with children, e.g the Outdoor Learning School (Robb, 2021) or for parents with families e.g Outdoor Activities  productions (Hidden Gem, 2021).
· Digital Apps have also introduced activities via an interface (covered in more detail in section 8)

There are also a significant number of social media accounts, vloggers and youtubers that promote activities with children, however those introduced by official organisations tend to understand more about the child’s psychology or physical ability (discussed for older children in Appendix 1). 
Tasks can include artistic themes, e.g. making sculptures with nature or, to appeal to a different audience, ‘survival’ missions where children build dens, or learn how to forage. To increase immersion, sensory activities, such as smelling flowers, walking barefoot or even just observation, are helpful. Social games, with rules, like ‘bat and mouse’, can also help children to engage with others and enjoy natural spaces, but also to remember relevant facts about nature. Treasure hunt and games that involve collecting encourage exploration and can make activities such as identification more fun.  Many of the activities support physical movement or hands on interaction with the landscape and they vary from simple to quite skilled or complex. Sometimes the way tasks are presented also help with enticement, for example, activities for the National Trust ‘Fifty Things’ campaign can be ticked off competitively against others, adding a gamification component. (N.T., 2014;). 

The activities address a range of child preferences and age groups though a variety of play types. Play types were identified by (Hughes, 2002), and are illustrated in the following table. 

	Basic play type 
	Example activities suggested by experts

	Functional (physical) play
	Locomotive play: tree climbing; rolling down a hill.
Mastery: change the course of a stream; coppicing;

	Constructive play
	Making grass trumpets; insect hotels; bow and arrows from nature. 

	Imaginative play
	Fantasy play: comparing nature with fantasy characters, e.g. fairies or pirates. 
Symbolic play: suggesting natural objects as props, such as a stick as a person.
Roleplay: ‘being’ a ranger or tracker.

	Creative play
	Making art using pigments and dyes from nature; tree rubbings; designing jewellery from natural objects; making sculptures from mud; making music from nature.

	Communicative play
	Photography, video, art or exhibitions to communicate to others; descriptive writing.

	Social and rule-based play
	Games with rules, as in bat and mouse and snail races.

	Exploratory play

	Treasure or scavenger hunts for certain species, attributes or the colours of objects. Finding animal tracks, rock pooling, bug hunts to look for creatures. 

	Deep play
	Survival as ‘bush-craft’ skills, such as foraging for food, lighting fires and creating shelter. 

	Sensory play
	Walking barefoot, listening to birds, touching and feeling, using different senses.

	Nurturing play (not previously identified)
	Planting seeds, improving habitats and making shelters for animals.
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Imagination, fantasy and narrative. 
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Description automatically generated]Imaginative play elements have been added to activities to make them more attractive to children. For example, the Woodland Trust have packaged treasure hunt activities in fantasy contexts, e.g. a feather being described as a fairy hammock. The Wetland Trust adopted role play ideas, with activities to do at their reserves, e.g. ‘pretend you’re a duck’ (2019). The Woodland Trust (2012) created a role play element to package their activities, suggesting children are ‘Nature Detectives’ investigating species. 
This fantasy element can appeal to the imagination of children and is also a common technique used in digital games. 
                                         
Key Points: 
· Wildlife organizations, such as the Wildlife Trust introduce activities that appeal to different audiences through varied play types and improve immersion in nature. 
· Typical activities, developed over years of experience, should be included in digital interventions to ensure children look away from the screen and engage with the physical world. 
· Activities should be chosen and reviewed with older children to meet their key emotional needs.
· Fantasy and imaginative components have been included, similar to computer games, which can also meet kep emotional needs.  
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Digital Apps 
A range of Apps have emerged that employ digital technology to help with engagement in the natural landscape, for children or adults.  Here their properties are discussed in terms of developing digital interventions to entice children who are older or less connected with nature to engage with the natural landscape.
· [image: 30 Days Wild App | The Wildlife Trusts]Digital apps presenting similar activities in nature to analogue media, (books or online sheets), through an interface. Examples include ’30 Days Wild’ (Trusts, 2021); ‘WildTime’ by Project Wild Thing (Bond, 2012) and the National Trust ’50 Things’ (Trust, 2014). 
Discussion: Each campaign adds an overall theme to the activities presented for these Apps and a varied set of play types are addressed for different preferences. However, an overall mission or narrative could add motivation to complete them, in a similar fashion to computer games. 
· [bookmark: _Toc279972391][bookmark: _Toc279974261][image: A cell phone with a picture of a bee on it

Description automatically generated with low confidence]Apps have been used to engage users in ‘citizen science’ where information about nature is recorded and shared. iNaturalist is an example that facilitates engaging with other nature lovers to increase learning and be sociable (Avery, 2015) Posting finds can also contribute to crowd sourcing information e.g. Project Noah harnesses the power of “citizen scientists” (N.O.A.H, 2013).
Discussion: These Apps are aimed at adults who already have a vested interest in nature, sometimes making it more sociable. While they do not directly entice reluctant children or families, adding a citizen science component to future Apps could increase incentive for nature organisations to sponsor or use them.
· Apps that raise awareness of environmental issues. The Open-Air Laboratory (OPAL) ‘Bugs Count’ provides information about insects, and illustrates the effects of climate change on creatures, it also gathers data from willing participants. Another example, ‘What’s Invasive’, attempts to employ users in a battle against non-indigenous species.
Discussion: These Apps support awareness of important causes and engage users in helping to inform research. They have little appeal for most children, however narratives and stories included in games could perhaps introduce important issues and further interest in these more advanced activities. 
· Ecological principles have also been introduced through Apps. iBiome-Wetlands uses a simulated wetlands environment to see the results of actions on the environment (Studio, 2014). 
· Discussion: Environmental impacts are introduced through these apps in a way that appeals to children, effectively gamifying the effects of their actions.  However, they do not take children outdoors, rather encouraging them to stare at the screen and they compete with other indoor games for attention. 
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Description automatically generated with medium confidence]Traditional plant identification methods, usually facilitated through printed means, have been implemented through Apps. Examples are the Nature Mobile series and include images, quizzes and a facility to compare results with others. Other variations use image recognition, they allow participants to take photographs and identify species in situ, in some cases also comparing or sharing the information with others. Examples include PlantNet and PlantSnap. Some Apps also include traditional id methods alongside image recognition. The Forage App is an example for a particular context, suggesting which natural plants can be consumed. 
· Discussion: Knowing the names of natural species can help to feel more connected with them. Image recognition is an exciting new prospect for making the process more engaging in general, however, again an interest in nature already is a prerequisite for using them. Adding such features to a mobile game that entices young players is a possible way forward.
· [image: Fun family adventures outdoors!]Apps that encourage outdoor activity through enticing storyline, e.g. Caper. In this case, 3D animations create an interesting narrative and employ engaging characters to invite children to do activities. Some introduce trails through natural environments, including Forestry England woodlands, a popular example is the Gruffalo Trail, with characters from the popular children’s book augmented on the landscape by AR, 
Discussion: These games add an enticing storyline which can engage and motivate young people, however these productions are aimed at a younger audience and a narrative that is appealing to older children should be considered. Situating the games and ensuring that activities encourage active participation with what is found could increase potential for experiential learning and the balance of screen time vs engagement with the landscape could also be improved. 
[image: The Gruffalo Spotter : Amazon.co.uk: Apps &amp; Games]
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Summary 
Despite the realization over 15 years ago that young people have become less connected to nature, expert opinion and statistical evidence suggest that this is still a current problem. Though exercise in green spaces has been emphasised and engaged with for some, lack of access to rural spaces impacts on the child’s health, awareness and emotional connection with different species and habitats, along with their level of empathy and desire to conserve them. 

Older children (approximately 7 to 11 years old) are an important audience for interventions due to their later stage of cognitive development compared with younger children; they are more likely to remember their experiences and are forming their opinions and habits. However, their natural affection for nature is declining and the distractions of digital devices are increasing during these years. The latter has associations with being grown up and allows independent activity.

The evidence suggests that a child’s frequency of engagement with outdoor play and their relationship with nature also varies according to circumstances. Lack of proximity to green space and being part of a low income or BAME population makes access more difficult, with notable differences in their perception of safety or how enjoyable it can be. 
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Reviewing previous activity, shows that there are a wealth of activities and campaigns developed that can help to immerse young people in natural landscapes. However, improvements can be made in targeting the preferences and emotional needs of older children and the way digital media has been employed to make the activities more enticing, while still encouraging experiential learning about their environment. 

Conclusions
The document after this one, ‘Rationale’ illustrates shows how the conclusions below were implemented through a further research and development process. 

· The attraction of digital media should not be ignored, along with the potential of games and fantasy elements to engage reluctant children with nature.  However, situating games in a particular environment is also important to increase experiential learning and engagement with the landscape. 
Wild Adventures have included these motivational factors in the creation of their mobile games.
· Older children and those from low income or BAME groups should be included as co-design partners when developing interventions in order to address their preferences and emotional needs. This includes consideration of game art, narratives, activities and content. Wild Adventures have been created with creative input from these groups.  
· A range of the activities developed by organisations should be included to ensure different play types are addressed which can appeal to diverse groups. 
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Description automatically generated]Wild Adventures have included activities that are appropriate to older children, through a rigorous development process that included children and wildlife experts.  
· Schools, wildlife or community groups are useful mechanisms to introduce products, where immediate influences for a child are not instrumental. 
Wild Adventures have also been developed by consultation with teachers, wildlife experts and other stakeholders. 
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Figure3 A conceptual model of the settlement as ecosystem, in it’s context
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