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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.
The environment or environmental education has featured heavily in literature relating to the development of outdoor education (OE) in the United Kingdom (UK). From the inception of what is now known as the Institute for Outdoor Learning (IOL) in 1970 (Ogilvie, 2013) to the widely used model proffered by Higgins & Loyne (1997), environmental education has been identified as one of the central tenets underpinning outdoor education practice in the UK. Recently this foundation has been challenged, particularly in relationship to the development of nature connection and pro-environmental behaviours in participants (Lugg, 2007; Wattchow & Brown, 2011; Sandell & Öhman, 2013; Pleasants & Gough, 2022). Due in part, to what has been posited as the commodification of outdoor education, with a current focus on adventure activities and the use of the environment as merely a location in which the activities take place (Loynes, 1998; Loynes, 2002; Brookes, 2002; Payne & Wattchow, 2008 & Wattchow & Brown, 2011). 
[bookmark: _Int_fxvBIuHZ]Many have identified that outdoor education is socially & culturally located and that the commodification replicates the globalisation of dominant market forces internationally (Humberstone, 2000; Higgins, 2003; Beames & Brown, 2016 & Cooper, 2018). Ultimately this globalisation born partly from the first industrial revolution in the western world, has impacted greatly and led to ‘environmental degradation, biodiversity loss and human induced (anthropogenic) climate change’ (Hill, 2012). Climate change is defined as a long-term shift in temperatures and weather patterns, primarily due to the burning of fossil fuels like coal, oil and gas and is identified as one of the most critical issues to deal with in the 21st Century (United Nations, 2021 & Dickson & Gray, 2022). 
Currently we are living through what is widely recognised as the fourth industrial revolution. Technologies are emerging and impacting on all aspects of society, ushering in an ‘era that builds and extends the impact of digitisation in new and unanticipated ways’ (Davis, 2016). Outdoor education cannot escape the augmentation of modern technological advancements (Cuthbertson, Socha, & Potter, 2004; Payne & Wattchow, 2008 & van Kraalingen, 2021). Cuthbertson, Socha & Potter (2004) identified the vacillation and complications in relation to technology being utilised in the facilitation of outdoor education as a ‘double edged sword’. Whilst it is suggested that digital technology can add a wealth of new learning opportunities to outdoor experiential learning (Bolliger & Shepherd, 2017), the use of technology can also create additional barriers, exacerbating the divide (Cuthbertson, Socha, & Potter, 2004 & Beames, 2017). The debate over the pros and cons of digital technology in outdoor experiential learning pose a challenge for outdoor facilitators (Hills & Thomas, 2019).
[bookmark: _Int_RZ9pmXuk][bookmark: _Int_Lrw2xq7r]One of the potential benefits of the use of digital technology in outdoor education could be the promotion of pro-environmental behaviours (van Kraalingen, 2021) and the development of eco-literacy in the participants. This essay will define key terms relating to this subject, such as ecology and highlight world views associated with them. Leading to a critical engagement with two underpinning theories associated with the development of pro-environmental behaviours, namely Eco-literacy (Orr, 1992) and Deep Ecology (Naess, 1973). As well as a critical evaluation of the impact of technology in different forms of outdoor education pedagogical practice. Finally, critical consideration will be given to the role of outdoor education to promote pro-environmental behaviours in Further and Higher Education (FE and HE) outdoor education students, with conclusions drawn on the use of technology in this field. 
As already identified, outdoor education is constructed and influenced culturally. The same could be applied to the word nature, especially in the ‘human-nature’ relationship (Mcphie & Clark, 2021). Many of the foundational pillars of outdoor education are themselves provided from a particular cultural perspective that adopts a romanticised definition of what "nature" is (Pleasants and Gough, 2021). Assumptions such as having experiences in, rather than of, nature and seeing nature as something ‘other,’ separate to humans and to be conquered are all part of the cultural milieu that need to be navigated. As Freeman, Harris & Loynes (2021) posited, ‘some of the current problems with our relationship with nature, lie with the epistemic community that constructs nature in this ‘othered’ way’. It is important to recognise that these influences will also be present with any definition or viewpoint offered. Mcphie & Clark (2021) encouraged ‘outdoor educators to be aware of the potential implications of what might be thought of as relatively neutral (nature) or even beneficial ideas or pedagogies.’
Ecology is ‘defined as the study of relationships and interactions between living organisms and their environment, including between humans and nature’ (Mcphie & Clark, 2021). The simple fact that Mcphie and Clark (2021) felt impelled to highlight ‘including between humans and nature’ in their definition, suggests that anthropocentrism as a worldview is culturally embedded throughout society and much literature relating to environmental outdoor education. However, other worldviews such as biocentrism and ecocentrism have started to evolve and gain traction. Biocentrism, commonly referred to as ‘life-centred,’ predicates that all forms of life have intrinsic value notwithstanding their utilitarian value to humans (Pleasants & Gough, 2021). Ecocentrism or ‘earth-centred’ worldviews view the main responsibility of humans is to restrict their activities to those that do not adversely affect biodiversity or destroy ecological integrity on a global scale. An example of a biocentric and ecocentric worldview is deep ecology (Pleasants & Gough, 2021).
Deep ecology emphasises the inherent value of non-human organisms, ecosystems, and the planet. This terminology, first coined by Naess (1973) advocates for a change in thinking of the underlying assumptions, values, and practices of the modern industrial society that drives environmental degradation, ecological destruction, and the loss of biodiversity. Deep ecology originated as a response to the perceived shortcomings of traditional environmentalism, which was criticised for its anthropocentric bias and reformist attitude (Sessions, 1986). This was identified by Naess (1973) as ‘shallow ecology', which primarily focused on specific environmental problems like pollution, resource depletion, and waste management. Naess argued that shallow ecology espoused the same paradigm that produced the problem, with a focus on small scale improvements and technological development to solve environmental issues (Merchant, 1989). Whilst deep ecology has been one of the ‘most popular proffered solutions to dualistic environmental thinking’ (Clark & Mcphie, 2021), it is not without its critics. The systemic changes required have started to appear in policy and in reviews informing policy decision making. For example, the Dasgupata Review (2021) called for changes at a macro level to institutions and systems, in particular finance and education. However, there are those that are concerned about the absolutist, radicalistic and fascistic undertones linked to the more extreme thinking around topics such as population control (Sandall & Öhman, 2013 & Clark & Mcphie, 2021).
Another approach that does share some ecocentric values but could be argued to be less absolutist is ecological literacy (ecoliteracy). Ecoliteracy is defined as “the ability to use ecological understanding, thinking and habits of mind for living in, enjoying, and/or studying the environment” (Berkowitz, Ford, & Brewer, 2005, p. 228 in Martin, 2008). Capra and Stone (2010) suggested that that ecoliteracy is a framework for education that places an emphasis on realising how all living things and environmental phenomena are connected and dependent on one another, but it does not necessarily endorse ecocentrism. Orr (1992) was the first to use the phrase and suggested that the aim of ecological literacy “is that quality of mind that seeks out connections, it is the opposite of specialization and narrowness of most education” (Orr, 1992, p. 92). Capra (1999) suggested that it was a shift of perceptions from understanding of objects to relationships was a key aspect of ‘systems thinking’, which Capra described as the “intellectual core of ecoliteracy” (Capra, 1999, p. 11 in Martin, 2008). 
When considering both deep ecology and ecoliteracy in relation to outdoor education, it could be argued that due to the nature of existing provision types, that ecoliteracy is more recognisable in current practice and easier to embed. Most activities take place outdoors with abundant opportunities for facilitators to include this in their practice. However, with the previously identified commodification of outdoor education and a large variance in provision, facilitator/instructor training and qualifications there could be a potential dearth of ecological knowledge, skills, and behaviours required to embed this in practice. It could be argued that it is the systemic change as suggested by Naess that is really required within outdoor education. In terms of activities, training, marketing and provision and that consideration is given to the recent literature on roles of elements such as risk, adventure, education, place responsiveness and slow adventures (Wattchow & Brown, 2011; Mannion & Lynch, 2015; Beames & Brown, 2016; Varley et al., 2020 & Leather & Thorsteinsson, 2021). Whilst it has already been acknowledged that outdoor education reflects society and that this would require a fundamental shift in practice that potentially goes against the grain, the opportunity to build ecoliteracy and pro-environmental behaviours in future generations is there to be grasped.
Pro-environmental behaviour is defined by Kollus and Agyeman (2002, p. 240), as “… behaviour that consciously seeks to minimise the negative impact of one’s actions on the natural and built world (e.g., minimise resource and energy consumption, use of non-toxic substances, reduce waste production)” Prince (2017). Outdoor education has been seen traditionally as a valuable tool for public environmental concern (Place, 2004 & Sandell & Öhman, 2010). Chawla (1998), building on the work of Tanner (1980) suggested that experiences of nature are one of the most significant life experiences that can contribute to positive environmental attitudes. Whilst Sandell & Öhman (2013) agree, they also highlight that the ‘oversimplified causal relationship between rich experiences of nature, environmentally friendly attitudes and behavioural change can be problematic’. They suggest two reasons for this, the first being the difficulty in discerning the relationship from empirical evidence due to being ‘multifaceted and context dependent’ and the relationship between student’s previous experiences. The second is that ‘environmental concern’ can mean many different things, due to the broadening and deepening of the topic as awareness increases (Sandell & Öhman, 2013). Brooke (2003) also questioned how ‘personal trait changes’ brought about by taking part in activities in unique environments, are successfully adopted and transferred to other everyday life situations.
The growing complexity of environmental issues is reflected in concepts such as ‘sustainability’ and ‘sustainable development,’ and how these notions are connected to ecological, social, and economic development (Blewitt, 2014). Lugg (2007) suggested sustainability is ‘contextually situated’ and encompasses a range of socio-cultural, environmental, and economic situations. Prince (2017 p. 161) defined sustainability in its environmental usage as “the potential longevity of vital human ecological support systems and human communities and the various systems on which they depend, in balance with influences and impacts”. Lugg (2007) draws the link with ecoliteracy suggesting that sustainability literacy is an emerging concept that has developed from Orr’s (1992) work. Prince (2017) suggested that the need for role modelling and mentoring to enhance sustainability is evident, and that education and learning can play a key role. Prince utilised Coopers (1998) framework of awareness, empowerment, and commitment as a model to explore the role outdoor educators could play to foster pro-environmental behaviours. Raising awareness through experiential and embodied experiences in nature with well thought out activities. Commitment through activities that are sustainably led and demonstrate best practice. Alongside empowerment through demonstrating to participants that their actions can bring about positive change, all have the potential to imbue pro-environmental behaviours.
Whilst the need for systemic consideration of the types of outdoor learning activities has already been highlighted, cogitation also needs to be given to instructor/facilitation training in order that those delivering in the outdoors have the necessary skills, knowledge, and behaviours to embed the qualities highlighted by Prince (2017) in their practice. Hill & Brown (2014) suggested that ‘issues of place, sustainability and transformation’ should be central to discussions around the types of outdoor experiences educators might provide for students. Lugg (2007) highlighted Orr’s (2004) argument that all university graduates should be sustainability literate, offering a critique of the current provision and put forth “a challenge for sustainability education and an opportunity for outdoor education to make a significant contribution to developing ecological literacy.” Hill & Brown (2014) called for a ‘transformation of education’, suggesting it was a socio-ecological imperative. 
At South Devon College (SDC) each of the courses in the Outdoor Adventure Leadership Department include an environmental module with the aim of developing both ecological and sustainability literate practitioners. The FE course module aims to provide underpinning knowledge relating to geology, geomorphology, habitats, and ecosystems. The interconnectedness and interrelatedness of each of these topics are also explored in the hope of developing the ‘systems thinking’ approach posited by Capra (1999). The Level 4 Environment, Impact & Sustainability module builds on this foundation encouraging the students to explore this in relation to their local place. Wattchow & Brown (2011) suggest that place relates to the ‘physical reality of its location and people’ and the interaction between the two and the potential of this for sustainability discourse. This module also encourages the students to explore the physical, chemical, and biological impacts of taking part in adventurous activities in their local environment, best practice, in terms of sustainability and their professional responsibilities in relation to this. The aim is that when the students enter employment that they will be able to ‘role model’ best practice (Prince, 2017). Finally, at Level 6 there is a Global Environmental and Sustainability module. This module transfers the learning at Level 4 globally and includes a critical exploration of climate change, travel, equipment, global impacts in relation to adventurous activities and ecotourism. In particular, the symbiotic relationship between the environmental, social, and economic dimensions of sustainability (Lugg, 2007). As well as exploring underpinning theories relating to nature connection, wellbeing, ecotherapy and ecoliteracy. This adoption of sustainability education (Lugg, 2007) as an approach, supported by O’Connell et al., (2005) criteria for elevating sustainability education pedagogy, argued that it is essential.
“It has become fundamentally clear that sustainable education training in outdoor recreation rests on the curricula planners and instructors who teach in this exciting and rapidly growing area. It has also become evident that the future of this field is untenable should teachers in post-secondary outdoor recreation programs not recognise and act on their responsibility to train sustainable leaders for tomorrow.”
 (O’Connell et al., 2005, p. 91)
Alongside the development of sustainable education in outdoor education clearly advocated for in recent literature (Loynes, 2002; Lugg, 2007: Beames, Higgin & Nicol, 2012 & Hill & Brown, 2014), outdoor education as a field has also been required to consider the impact of the proliferation of modern technological advancements (Cuthbertson, Socha, & Potter, 2004). It is counter-intuitive to consider technology in the same essay as sustainability, due to the obvious environmental impact electronic devices such as mobile phones have. However, as Cuthbertson, Socha & Potter (2004 p. 133) suggested “as a significant element of everyday life in modern societies, technology plays an important role in the development and maintenance of cultures”. Hills & Thomas (2019) suggested that outdoor education facilitators are being ‘confronted with the need to make choices about whether or not to use these tools in their programmes’. Cuthbertson, Socha & Potter (2004) described this dilemma as a ‘double edged sword’, highlighting the uncertainty and complexity faced by outdoor facilitators. Beames (2017) suggested that there were two responses to the question around the use of technology in the outdoors. The first was ‘yes, everyone is doing it’, the second was ‘no, the outdoors is last bastion of authentic, real-world, direct experience that young people can access’, essentially that outdoor education needs to be the anthesis to these times and developments. Technology can mean a wide range of different developments. For the purpose of this essay, digital technology will be considered, that is any such device that can store, record and present information such as a mobile phone (Hills & Thomas, 2019). 
One of the main arguments against the use of technology is that it can create a barrier between the user and the natural environment (Cuthbertson, Socha, & Potter, 2004; Beames, 2017 & van Kraalingen, 2021). Considering the current focus on nature connection, or indeed the lack of it (Louv, 2005; Moss, 2012 & Freeman, Harris & Loynes, 2021), this is pertinent and requires critical consideration.  van Kraalingen (2021), carried out systemised review into the use of digital technology and outdoor learning, of which the rules of inclusion/exclusion of literature can be seen in appendix 1. The studied highlighted several impacts including the facilitator and learners ability to use the digital technology. This is something that resonates with the author remembering an age before digital technology and often relying on learners in a classroom setting to navigate the many digital teaching aids required to use. This impacts on both the flow of the session, and if totally reliant on the technology to achieve the outcomes of the session, ultimately the learning environment. The second impact highlighted was technology failure, this would have the same effect as already mentioned, alongside the additional threat of a potential health and safety issue if reliant on that device for navigation or to call for assistance (Cuthbertson, Socha, & Potter, 2004 & Schaal & Lude, 2015). Other pertinent impacts highlighted in this study include the inequality and availability of devices, this is especially relevant to the author who teaches in one of the poorest areas in South Devon, with the need to be acutely aware not to exacerbate the wealth divide that is already so evident.
However, the counterargument to this is that technology could also be utilised to help build this connection and improve ecoliteracy (Thomas & Munge, 2017 & Hills & Thomas, 2019). With technology now so integrated into subsequent generations everyday existence, bridging the gap between what they know (a digital existence) and what they have become further removed from (nature) could lead to a deeper engagement with the outdoor environment. Loynes (2020) suggested that taking away maps and compasses removes the objectification of the environment being travelled through and has the potential to develop a relationship with place and the environment. Digital technology has the potential to replace traditional technology in order to ‘free-up’ time to engage with nature and place.
 To help outdoor education facilitators to navigate these issues, Hills & Thomas (2019) proffered The Digital Technology in Outdoor Experiential Learning (DTOEL) framework (see Fig. 1). 
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Fig. 1: The DTOEL framework (Hills & Thomas, 2019)
This framework was constructed after a review of literature and synthesis of key research and writing. No indication of research parameters applied to the selected sources was given by the authors, suggesting that a closer inspection of the research utilised may be required. They did, however, suggest that consideration was given to the framework in terms of the experiential learning cycle including plan (pedagogical considerations), do (affordances) and review (consequences of decisions) (Hills & Thomas, 2019). The DTOEL framework is organised with digital technology being used on the right and not being used on the left. The framework begins with pedagogical considerations at the top, then weighs the affordances of digital technology in the middle and concludes with decision consequences at the bottom. Prospective use allows facilitators to decide whether to use digital technology in outdoor experiential learning, while retrospective use allows for a review of technology-related decisions. Hills & Thomas themselves recognise some of the limitations of this framework. Including that it has yet to be empirically tested, alongside the SMAR (substitution, modification, attention & redefinition – seem in the consequences section of the framework) ladder included in the framework, itself being open to criticism (Hills & Thomas, 2019). However, given the speed of technological developments and the swift emergence of the technology question, the framework can be utilised as an excellent starting point for reflection of practice.
When considering the use of technology in the authors own practice it would be fair to say that much more consideration has been given to the activity format, location and the framing of practical skills, in order to promote nature connection and environmental pro behaviours than the use of technology. There is definitely some inherent bias in terms of the position that technology creates more barriers than it breaks down. However, the Covid pandemic and the ensuing lockdowns is where the use of technology really accelerated and made a big difference in practice. The swift move to teaching through Microsoft Teams allowed daily connection face-to-face with learners, with a major focus on pastoral care and support and the ability to identify and support the more vulnerable students. Alongside this there was a need to be innovative with the ‘practical’ sessions. Creative approaches such as utilising mobile device applications, namely ‘PictureThis’, encouraged the learners to go into their gardens and identify plants, weeds and trees. It was encouraging to see students continuing to use these applications in the practical sessions the recommenced post lockdown. It is also important to consider though with applications that merely identify nature that we are not contributing to the pluralistic approach highlighted already.
Whilst it is important to focus on practice in outdoor learning, it can sometimes feel a little futile considering what is happening on a macro level in the neoliberal developed world. The deep thinking and collaboration required in order to make the systemic changes required to society as highlighted by Naess (1973) and supported by the Dasgupata review (2021), are slow to materialise. It is a commonly held anthropocentric view that the developed world would rather use their ‘problem solving skills’ to find a technological solution to climate change (Loynes, 2018) rather than make the ecocentric changes required. However, with the use of the United Nations Sustainable Development Goals (2023) now being embedded into the common discourse (as an example this is currently embedded and related to each tutorial subject content delivered to all learners at SDC) and with policy changes such as the Welsh Governments Well-being of Future Generations Act (2015) (2021),  there is hope that the interconnected and interrelatedness (including outdoor learning) required can start to educate about and protect the biodiversity that is left on a planet that has been ravaged in the name of capitalism. 
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Appendix 1
van Kraalingen (2021): A systematized review of the use of mobile technology in outdoor learning
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Table 1. Sample inclusion and exclusion criteria.

Criteria

Inclusion

Exclusion

Intervention

Methodology Theoretical, qualitative, quantitative or mixed-method research that

Sampling

Language
Sources

Publishing
date

The use of mobile technology in outdoor learing programs

seeks to investigate the role of mobile technology in outdoor
learning
Outdoor learning programs with curricula

English
Peer-reviewed articles

Studies from 2010 to current

The use of online games, online
entertainment, phone text or calling

Non-peer reviewed literature, expert
opinion, meta-analysis, pilot studies

Outdoor learning programs without
curricula

Not English

Conference abstract, review,
dissertation, opinion, book.

Studies before 2010





