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Critically evaluate the use of modern technologies and digital media in outdoor education to promote ecological understanding and pro-environmental behaviour. 

Over recent years the outdoor education sector has seen an increased emphasis on the perceived benefits of promoting ecological understanding to inspire pro-environmental behaviour. The climate crisis has kick started an ecological revolution with research papers such as Hill and Brown (2014), Nicol (2003) and Clarke and Mcphie (2014) all discussing the challenges outdoor education needs to embrace or overcome, to significantly influence future sustainability goals. In parallel with this, outdoor education has also witnessed a debate around the impact of modern technology and digital media usage for supporting ecological understanding Hills and Thomas (2019). 
This essay suggests that outdoor education is well placed to promote ecological understanding and pro-environmental behaviour learning, through eco literacy practices. It argues that for deep ecology to be fully integrated however, there would need to be significant social and political reform. It postulates that although there is much debate over the use of technology and digital media in experiences that should only be concerned with nature relationships, that there is a relevant purpose for its inclusion. Challenging the clear-cut perceptions of technology within the majority of the sector; that technology is either a positive or negative influencer of learning outcomes. It provokes outdoor education providers to exercise an enlightened perspective on the use of technology Reed (2022). 
[bookmark: _Int_1F51GOkT]This essay will first provide a definition of key terminology such as Deep ecology and Eco-literacy, while also discussing the varying instances of technology that are currently included within an outdoor education setting. It will draw on findings from a systematized review by Kraalingen (2021) which highlights the intricacy of mobile technology use in outdoor settings and discuss Hills and Thomas’s (2019) framework, which critically debates how technology can be used in outdoor education. Research from Mahmud, Husnin, and Tuan Soh (2020) and Pombo, and Marques, (2020) who successfully used gamification in outdoor learning experiences, will then be explored in a bid to answer the question; Is the use of digital media, a way of starting the journey towards the encouragement of pro-environmental behaviours? 
To analyse the merits and inferiorities of imbedding deep ecology or eco literacy into the outdoor education ethos, it is first important to define their meanings and relevance. David Orr (1990) first coined the term Ecological Literacy in 1989 when he published seven propositions to encourage “earth-centred learning”, comprising of a heightened focus on understanding the relationships between all species, and how that translates to a way we can live in collaboration, rather than domination on the part of humans (Orr, 1990 p. 1). It boasts, components of understanding, necessary to make informed and selfless choices. Deep ecology on the other hand, created by Arne Naess in the 1970’s, is a radical philosophical movement, which claims to have an answer for the environmentally dangerous and strained relationship humans have developed over time with our environment. Deep ecology thinking, looks to fix the fundamental gap humans have created by moving closer to, and gaining better understanding of, the natural processes of life, but also accepting that all life has ‘intrinsic value’ (Clarke and Lane, 2006 p. 63). Deep ecology differs from eco literacy as a radical undertaking of change not just in how humans feel and identify within nature, but also in how we treat our planet, through societal, cultural and political norms.
This essay will discuss whether deep ecology and eco literacy should be core values within outdoor education, and whether technology can increase pro-environmental behaviour, while adhering to principles of sustainability.

Outdoor Education, specifically experiential outdoor learning is better placed than indoor education, to be pro environmentally influential. Hill and Brown (2014), Place (2016), Tanner (1980 cited in Leather, 2018) and Chawla (1999 cited in Prince 2017) all support the view that the best time to influence environmental views is through regular, positive, interactions with nature, at an early age. Gurholt (2004) suggests young people enjoy spending time playing outdoors, and learn about the world around them at the same time. While Tanner (1980 cited in Place, 2016) agrees that many conservation activists, could recollect enjoyable outdoor memories with significant adults as a child and attribute that early interaction with nature as a driving force in their infatuation with preserving it. Prince (2017 p. 161) sets out in her outdoor experience and sustainability study, to add to the body of knowledge that suggests outdoor experiences can lead to pro-environmental behaviours, sighting a need for ‘pedagogical effort’. However, Lugg, (2007, cited in Clarke and Mcphie, 2014) argue that there has been little research to provide clear pedagogy, beneficial for promoting ecological influence in an outdoor educational setting. This could account for the reason ecological understanding is often taught as a scientific topic, as opposed to it being a core topic of its own.  Bucknell and Mannion (2007 cited in Martin, 2008 p. 34) advise that “teachers are challenged by some outdoor education content material”. Cutter-MacKenzie & Smith, (2003, cited in Martin 2008) suggest teachers will be biased to knowledge they have a better comprehension of, highlighting the need for clear guidelines and better training that will leave them feeling confident about the benefits of including pro-environmental behaviour into their sessions, but more importantly a clear idea of how to include it. 
It would be remiss to talk about ecological education without mentioning place-based learning, which appears to be its forerunner. A sense of place, or place responsive pedagogy, was developed from the understanding that society is losing its connections to nature and children are spending less time or have limited availability to explore and play in their natural environment. It was felt that there was merit on slowing down or adapting adventure education to incorporate grater understanding of the natural surroundings activities were being conducted in, for the benefit of both their preservation and the enhancement of the activity for the learner (Wattchow and Brown, 2011).  
Eco literacy demands a similar intimate and experiential relationship with nature to place based learning. It also stresses an appreciation that nature itself can educate us on sustainability, as well as generating meaningful social interaction with peers. Which is why teaching about ecological understanding from the classroom, does not achieve an increase in pro-environmental behaviours of the learner (Prince, 2017). Brennan (1994, cited in Nicol, 2003) draws attention to the curriculums need to scientifically put things into boxes, suggesting this has stunted ideas of connection amongst species and the natural links between all things. This has a large baring on how education professionals view eco literacy, as it looks to adapt much of the knowledge they have built up over their own schooling and during their professional careers. Nachtigal and Sobel (1997, 2005, cited in McInerney, Smyth and Down, 2011 p. 6) comment on societies use of education for economic advancement rather than ‘enlightened localism’. Economic advancement encourages the curriculum to be result led, and standardized. Whereas Clarke and Mcphie (2014 p. 198) discuss how both these current educational goals, fail to delve deep enough into ‘animism’; the consideration that nothing can be defined in isolation, separate from nature or each other, but all living things are redefining their living priorities, and scientific, binary ideas are damaging when engaging learners in pro-environmental awareness. It also highlights that outdoor educations current principles are well placed to offer an alternative. Hammarsten et al (2019) in their study of a forest garden, found that children responded well to being outside, they enjoyed building practical skills, learning to co-exist with others and within nature and they increased their biological and ecological awareness. By definition, they increased their eco literacy. Kalvaitis and Monhardt (2015 cited in Hammersten, 2019) talk about the interesting relationship or friendship children claim to have with nature and their admiration and love for it, feeling part of it. Indeed, O’Sullivan and Morrell (2002, cited in O’Sullivan, 2003) advises that much like eco literacy and deep ecology “transformative learning involves experiencing a deep, structural shift in the basic premises of thought, feelings, and actions” and that a move towards an ecological paradigm would revolutionise educational curricula, generating the “What then?” questions that Orr encourages us to achieve (Orr, 1992 p. 85 cited in Martin, 2008). 
Therefore Martin (2008) advocates for Eco Literacy to be embedded as a core principle within outdoor education, however that leaves the problem of how it looks within the current educational system. One solution put forward, Nicol’s (2003) framework “Outdoor environmental education” looks to plug the pedagogical gap with the epistemological works of Heron (1996) and Reason (1998), providing a relevant 4-part framework for what they perceive to be a well-suited relationship between outdoor education and eco literacy and eventually, deep ecology. The framework consists of experiential knowing; through an experiential learning encounter, presentational knowing; the ability to express their experience for others through the medium of art, propositional knowing; understanding theories relating to ecology and practical knowing; by developing a skill or ability through the knowledge gained Nicol (2003). All of which are prevalent in outdoor education currently but not all together all of the time. 
Deep ecology acknowledges that the fault with current educational policies tackling environmental education, are their aim to easily slot into an already established system. This presents problems when the current system is dominated by economic pressures to create the next generation of consumers. Deep Ecology calls into question the way we live our everyday lives, demanding we evaluate how consumer culture is using up too many of the Earth’s finite resources. Of course, education does teach its pupils about climate change and recycling, but this is deemed as ‘shallow ecology’ providing, nothing more than a first aid kit to solve the problem of a catastrophic bleed (Lane and Clark, 2006, Næss 2005 p. 7).  Nicol (2003 p. 15) makes a strong point that statistics driven learning does not allow for the consideration of the “inner experience in relation to their perception of external stimulus” because it would be very difficult to record and impossible to standardize, making it obsolete knowledge for the current educational system. The ecological narrative in education, which Prince (2017) and Hill and Brown (2014) describe using Næss’ shallow ecology, only touches the surface of a very real, and deeply pressing issue. In its eight principles set out by Naess and Stevens (Naess, 2005) deep ecology champions the diversity of all species equally and insights a drastic change in our belief systems and social constructs, to decrease resource consumerism and over population. 
Some elements of Deep ecology are already included in the curriculum by proxy. Arne Næss’ ideas of deep ecology are one of the core principles in the creation of Friluftsliv Gurholt (2014). Næss however, did more than just encourage an outdoors lifestyle, he created a framework to follow and lived his own life as an example to show it was possible to live by deep ecology principles (Breivik, 2020).  Although Friluftsliv was the inspiration behind the Forest School programme, found in many schools and communities across the United Kingdom there has however been much discussion over the transferability of theories developed within a different cultural environment (McCree, Cutting and Sherwin 2018). Indeed, the philosophies are very much aligned however, there has been a distinct political and social shaping to Forest school programmes especially those within school settings, which has altered its effectiveness when it comes to encouraging pro-environmental behaviours. Perhaps, it is too good a fit with current social, political and educational aims, fitting a little too neatly into the box created within the curriculum for it? The current curriculum focus on sustainability alongside the well-being of future generations act (2015) in Wales, should suggest the country has a proactive stance on sustainability learning, but as seen in Gurholt (2014) it is too simple to deliver the topics of deep ecology and eco literacy from a classroom setting, as we have already discussed, there needs to be a personal exploit for connectedness to be nurtured. Huckle (2022 p. 27) suggests although the curriculum for Wales’s intention, is admirable the delivery lacks a “philosophy of knowledge to inform such integration” and this lack of pedagogy has left education looking for an easy opt in solution, which it has found in the Forest school programme.
If outdoor education is going to inspire a new generation of compassion and pro-environmental behaviours, it must find a way to engage young people in the necessary learning alongside an experience that touches their core beliefs. Cuthbertson, Socha and Potter (2004, p. 133) suggest that technology “influences social values and practices, becoming part of the cultural filters through which we each interpret reality.” This reality can make it difficult for young people not to rely on technology when undergoing new experiences like outdoor education or over prolonged periods like that of a residential, because so much of their social identity is created with and for technology. 
Technology has been present in outdoor education for longer than is obvious, as it could be argued that historically, outdoor education has proceeded to use the least contentious forms of technology, such as clothing and camping gear (Cuthbertson, Socha, and Potter, 2004 and Hills and Thomas, 2019). In the last decade consumerism has stimulated the growth of technology items dominating the recreation market. The polarization of its inclusion in outdoor education has sparked controversy with the staggering increase in younger children's access to mobile devices (Dempsey, Lyons & McCoy 2019). This idea is supported by Wattchow (2001) who suggests we have developed a blindness to certain aspects of technology, namely the use of waterproof Gore-Tex fabrics, lighters, and lightweight aluminium tent poles, while becoming fixated on the perceived downsides of including mobile technology within outdoor education sessions. However, Reed (2022) talks about the importance of technology within young people's lives today. Putting forward that in a postdigital world it is counterproductive to continue with the premiss that technology is either positive or negative in an outdoor education context. Reed (2022) discusses the complexities and continual renewal of the learning process, explaining that it would be short sighted for outdoor educators to simply ban the use of technology, as they have little or no control over the affect this might have on the young person's learning experience. Reed (p. 4) also discusses the prevalence of “networked backchannels” which the facilitator also has no control over and can influence how the participant feels about the activity even before it has started. Hodges (H77) supports this viewpoint, also acknowledging that by embracing smart technology and digital media the outdoor education sector should be spending energy on researching the methods of technology input, that compliment and extend the experiential learning journey to greater pro-environmental behaviour.  
Navigating a ‘postdigital’ world, suggests it is futile to view outdoor learning as something that can happen in a vacuum of digital technologies (van Kraalingen, 2022, Reed, 2022). However, there is much research concerning the reduction of modern technology in favour of offering an authentic, unobstructed experience in nature (Strong, 1995; Hill and Brown, 2014; Beams, 2017 and Cuthbertson, Socha and Potter, 2004). Indeed, Varley et al (2020) suggests a need for slow adventure, citing that amongst outdoor enthusiasts there is a desire to move away from modern reminders of a fast paced more complicated life reality, including the technology that has permeated every part of modern-day lives. Hills and Thomas (2019) support the idea of the outdoors as an ‘escape’ from digital technology. It is not difficult to see why education providers are sceptical about the use of more digital media when children are bombarded with media both in and out of the classroom. Especially, when considering Dempsey, Lyons & McCoy’s (2019) longitudinal study, which reveals a startling link between negative educational achievement in pre-teens with early mobile phone ownership, suggesting some early technology interaction can be damaging to their academic attainment. Technology is now so immersed in everyday life, and with constant bodily connection from smart devices, (watches, phones in hand) that Traxler (2010 cited in van Kraalingen, 2022) postulates that this changes the boundaries of education, making it available both inside and outside, at school or almost anywhere else. Distraction is another key argument against the use of technology in outdoor education, especially when Orr suggests connection with the environment is a key component of ecological understanding. Another concern is the ability for technology to act as a ‘barrier’ to experiencing the nature around us (Hills and Thomas 2019 p. 4) This does not have to be solely negative however, the use of modern technologies and digital media could be a large contributor to significantly improve sustainability knowledge. Species recognition apps are also useful if students have a limited knowledge of flora, fauna and animals, however they could be seen to support the negative scientific stance if not used alongside other experiential eco literacy activities, even if they offer a level of knowledge mastery and autonomy.  
There are positive aspects of including technology and digital media in experiential learning, but as discussed it can also lead to loss of experiential quality, therefore it is important as a facilitator to make an informed choice about its use (Hills and Thomas 2020). Hills and Thomas (2019) provide a framework for digital technology use in outdoor experiential learning. Its aim is to provide a theoretical understanding in a simple format, so that outdoor education facilitators can make informed decisions on technology and digital media’s inclusion in the activity. It’s three sections, pedagogical considerations, affordances of digital technology and consequences of decisions were created after reviewing a large number and varied selection, of relevant literature. There is however room for critique and more research as not enough data has been collected on the ecological or pedagogical effects of including digital media in outdoor education.
The Education for Sustainability (EfS) movement in Australia looks to create sustainable learners in response to the climate crisis and environmental instability. Mahmud, Husnin and Tuan Soh, (2020) suggest, that a gamification approach (using game components such as levels and point scoring) already seen in many indoor education settings, should be utilized more in outdoor education. Their research found that many of the participants in the treatment groups showed a significant increase in sustainability understanding. Interestingly the lower ability children reported they found it easier and more enjoyable than regular field studies. Owing to the fact they had autonomy over the task but did not have to struggle with literacy skills as the App had the ability to read out instructions. This is an important consideration when deciding to include technology or not in outdoor education activities. They did, however, find that although most group members enjoyed the activity and gained sustainability knowledge this did not necessarily translate to increased pro-environmental behaviour Mahmud, Husnin and Tuan Soh, (2020). One of the most interesting findings was that their needed to be teacher involvement and positive participation. Mahmud, Husnin and Tuan Soh, (2020) much like Prince (2017) found that prolonged, positive outdoor experiences are important steppingstones when reaching sustainability goals, however, they also suggest the inclusion of a positive role model or teacher figure for the enhancement of social interactions and to facilitate learning. Unlike Prince (2017) who talks of the role model who is present, Mahmud, Husnin and Tuan Soh, (2020) suggest the presence of an online facilitator can be in their case just as effective, also allowing the children more autonomy over the task. 
Similar findings are present in Pombo’s (2020) study of the EduPARK App. Pombo (2020) revealed that the premiss of using a gamified education app linked strongly with Dewey’s experiential learning theory. The student led learning in an outdoor setting, inspiring active participation, and encouraging social interactions with teamwork and challenges, is an innovative way to engage children, the way they are suited to learning Quay and Seaman (2018). They also report a positive teacher opinion of the educational merit of the App. One consideration however is the age range of the participants. The younger participants had more positive experiences than the secondary school age children. There is a need for more studies to be carried out over varying age ranges to conclude whether this is because the older children are less receptive to gamification, or the game was simply not stimulating enough for that age set. Crompton (2013 P. 38) who coined the term ‘mlearning’ meaning “learning across multiple contexts, through social and content interactions, using personal electronic devices”, suggests along with the many benefits of using technology in education, budgeting restrictions and data protection are also challenges but that these barriers should not stop education professionals from considering the use of digital media. van Kraalingen (2022) suggests the answer is through critical understanding and technological ‘mediation’. Children need to recognise their world in order to connect while learning, this means ensuring a continuation of what they know, Reed (2022) and van Kraalingen (2022 p. 4) argue this includes the use of technology, describing how children today are more likely to be accessing their environment through a ‘human-technology-nature interface’. 

To conclude, outdoor education is well situated to provide the relevant experiences and learning to encourage and deliver ecological understanding, there is still some question as to whether it has the ability to translate that into pro-environmental behaviours in children. There is also conflict between the use of technology and adoption of deep ecology principles because as a theory it demands a radical detachment from digital technology. Outdoor education as we know it, is not conducive to adopt all deep ecology principles, it would need a significant overhaul and it seems without societal and political change first, that would be improbable. Although there are many complexities to using technology and digital media in an outdoor setting, it is possible to embrace eco literacy teachings and use technology as a positive pedagogy tool for increasing environmental and sustainability knowledge. However, it is difficult to find a one size fits all solution. It appears that there are instances when digital media such as the gamification of outdoor sessions show a positive lead in learning about sustainability and promoting ecological knowledge, and it is important to mention that although it provides a start to the conversation of pro environmental behaviour, there is still a large amount of data that needs collection. Nicol (2003) and Hills and Thomas (2019) have put forward convincing frameworks for education to utilise, but more research is needed on the pedagogical digital technology and the ecological relevance of its use in an outdoor setting for the outdoor education community to embrace it into their core principles. 
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