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Promoting environmental awareness through use of digital technologies in school eco-adventures


Introduction

This paper outlines a proposal for a school community engagement project in Essex with the aim of enhancing environmental awareness among participating pupils. The programme will create a series of self-styled eco-adventures and harness a range of digital technology to engage, inform and enthuse the learners.

There is a recognised downturn in eco-awareness generally, and children specifically have less contact with and are less connected to the natural world than 50 years ago (Bragg et al., 2013; White, Eberstein and Scott, 2018). This is set against devastating human impacts on the natural environment and degradation of vulnerable ecosystems (Perkins, 2010; Braun and Dierkes, 2017), and with the UK being one of the most nature depleted countries in the world, with one in six species in danger of extinction (Horton, 2023).

This biodiversity crisis necessitates greater engagement in pro-conservation behaviours (Richardson et al., 2020; Hutson et al., 2024). Hence this programme trying to produce meaningful youth engagement that focuses on “developing thriving individuals” who will go to work for a better society and “care for the planet and its ecosystems” (Beames, 2017, pp. 5-6). Such outdoor adventure education programmes are ideally placed to deliver in this emergency (Hutson et al., 2024; Prince, 2017), especially with an added technology basis.

Working in a context where constant access to technology has become the expectation (Smith et al., 2018), and where technology is deeply integrated into modern lives (Bolliger and Shepherd, 2017), its inclusion in this outdoor education project is to enhance the experience of the learners and create specific learning opportunities (Hills, 2019). As Reed notes: “Technology must be considered throughout the design and delivery of contemporary outdoor education” (2022, p. 14).

Against an increasing disconnection from nature among humans of all ages (Reed, Beames and Macleod, 2025), this paper proposes a programme located where “young people see the world, through their mobile phone and tablets” (Hodges, 2017, p. 27). As shown below, it will provide an environmental education project inviting schools across Essex to use scheduled community engagement programme time or after school clubs - aimed primarily at pupils aged 11-14, to influence GCSE and further education choices - working in partnership with Essex Wildlife Trust (2025) and Essex County Council (2025) to manage and promote the sessions.

There is an instinct in young people for adventure says Mortlock (2009), with these nature studies driving environmental awareness by spending time outdoors and identifying flora and fauna, with a view to increasing a sense of nature connectedness. A discernible experience of nature is one of the cornerstones of outdoor education practice (van Kraalingen, 2023) and, following Mortlock’s contention that the “urgency of the current situation” (2009, p. 251) dictates that we must promote a unity with the natural world, the premise is to increase contact with nature (Bragg et al., 2013), encouraging involvement in a learning environment favouring technology to make it desirable to the target age-group. 

Connection with nature is also essential for healthy development (Dickson and Gray, 2012) and wellbeing (Bragg et al., 2013; Skar et al., 2016; Holland et al., 2025; Pomfret, Sand and May, 2023). And as adventure activities can promote long-lasting relationships with the natural world (Beames et al., 2019; Brymer et al., 2024), there will be benefits too for the wildlife charity through awareness, engagement of pupils, parents and school staff, boosting memberships and fundraising for their causes, and their ongoing campaigns.


Justification of the project conception and implementation

The project is imbued with a connection to adventure education and ecology, also embracing a concept of outdoor learning that incorporates technological innovation into its delivery (Hodges, 2017), with the additional opportunities that provides (Hills and Thomas, 2020) by allowing those involved to move effectively towards the stated educational objectives (Beames, 2017), in this case promoting sustainability in the natural world (Prince, 2017).

It is necessary here to examine the theories underpinning the development of outdoor adventure education against a backdrop of ecological understanding, the buzzwords of nature connectedness and environmental awareness, while also critically examining the arguments for and against the inclusion of digital technologies as delivery and consumption mechanisms for such a programme.

Essex Wildlife Trust have been chosen as partners because, as that county’s leading conservation charity, they are committed to protecting wildlife and inspiring a lifelong love of nature. The nature reserves and discovery parks they manage already provide a setting for outdoor education, and adding a digital technology-based layer will connect and engage the learners with the EWT outdoors (Hills and Thomas, 2020; Bolliger and Shepherd, 2017)

Outdoor adventure education as a concept was greatly influenced, say Lynch and Moore (2004), by Mortlock, who espoused the belief that adventure in the natural environment is “a state of mind” (1984, p. 19), while being an essential part of the personal growth curve (Dickson and Gray, 2012). There has been an ebb and flow in the literature in recent decades over its definition, balancing elements of risk, challenge, danger and uncertainty. If there are elements of risk and uncertainty here, following Ewart and Sibthorp (2014), that will come from eco-adventures taking place in unfamiliar EWT reserves’ terrain for the young participants.

The project will channel Mortlock’s assertion that “all young people love adventure, doing something challenging and exciting in a natural environment” (2009, p. 9), but also be inspired by Mackenzie and Goodnow’s call (2021, pp. 1-4) that “it is time to reimagine adventure” – looking to produce something bespoke and local rather than extreme and wild. The proposition is that in keeping it close to home, it doesn’t have to be wilderness-set, dramatic and expensive to be effective (Humphreys, 2014; North et al., 2022; Hutson et al., 2024; Roberts, 2018). Theories of outdoor adventure education have evolved over the past 30 years and we are now “inhabiting what might be considered a post-Mortlockian era” (Beames, Humberstone and Allin, 2017, p. 275) with a desire for the more accessible, here breaking down barriers with a format that still satisfies an inner need for adventure (Humphreys, 2014) in a programme of eco-adventures that encompass the essence of big adventures: challenge, fun and learning experiences. Interactions with the environment are as important as “the thrill and challenge of risk taking” (Brymer et al., 2024), but in a manner that relates to young participants, in using their so-familiar technology (Beames, Humberstone and Allin, 2017).

The technology being considered here is digital technology, a useful definition from Hills and Thomas (2020) being “anything that can record, store or present information”. This century has brought a “virtual explosion of technological developments in the outdoors” (Beames et al., 2019, p. 84) extending across the commonplace boots, clothes and equipment utilised on the hill, crag and water in recent decades (Hills and Thomas, 2020). Advances in transport technology used to get to and from natural environments allow pupils greater access and opportunities en route to have fun and forge togetherness, and find time for introspection (North et al., 2022). However, as well as access, comfort and safety enhancements through generalised technology, there’s undeniable evidence of the communication and information advances (Beames et al., 2019; Ewart and Sibthorp, 2014) and mobile digital technologies becoming the new normal (Hills and Thomas, 2020).

Van Kraalingen claims there remains an “ambivalence between the perspectives of outdoor educators, researchers, and practitioners on the use of modern and mobile technology in outdoor education,” (2023, p. 204) although she highlights a growing perception of the affordances granted by using mobile technology in the sector. If technology is here to stay, now seems the time to move forward and work with it, embracing it within outdoor learning and “empowering and enabling this technology generation to engage with and connect more to the natural environment around them” (Hodges, 2017, p. 27). “Mobile devices are a vital and integral part” of the younger generation’s life observe Beames, Humberstone and Allin (2017, p. 276).

The major upside in utilising mobile technology in learning is that participants “immerse themselves in meaningful, applicable learning environments” (Bolliger and Shepherd, 2017, p. 182). Counter to that, technology has been specifically blamed for the nature disconnect (Bragg et al., 2013) in a world where young people especially spend increasing amounts of time indoors on their gaming devices, computers and mobiles, screentime being the scourge of time outdoors (Skar et al., 2016; Reed, 2022).

As digital technology is now so readily available it’s an habitual decision for outdoor practitioners whether to exclude it from education sessions (Hills, 2019). Reed (2023a) presents helpful data from his PhD findings with the University of Edinburgh and Outward Bound, where instructors leaned towards their residential settings being phone-free. While we must consider the affordances mobile technologies can offer outdoor education students, there is the potential for distraction from otherwise authentic outdoor experiences (van Kraalingen, 2023; Lynch and Thomas, 2024).

Nevertheless, the posited loss of learning quality would seem to be negated if the mobile technology use is the core focus of and serves the pedagogical objectives of this outdoor education project. Cuthbertson et al. (2004) raised the spectre of modern technology in outdoor education being a double-edged sword, having potential to equally enhance or distract learning objectives, which may possibly then compromise a positive connection to the natural world (Beames et al., 2019). Beames conversely considered that Cuthbertson et al. did a “particularly good job of problematizing the overly technological relationships that humans have with the natural world” (2017, p. 4). Reed believes his research has more accurately responded to the world we find ourselves in two decades on: “We are now so entangled with technological architectures in our day-to-day lives that the connection-disconnection characterisation oversimplifies practice” (2023b, p. 17).

This project turns on the belief that as technology sustains and is entangled in everyday life, outdoor experiential education has very little choice but to respond positively to remain “relevant and credible” (Reed, 2021, p. 29), needing to set boundaries and specific reasons for its use. There is research of the potential upsides of deliberately disconnecting outdoor education programme students from technology (Smith et al., 2018), but this project is specifically planning a brief for its positive involvement. It’s now 20 years since the double-edged sword concept was raised, and this project could help to show it is not so relevant to a current younger generation that think digital technology makes learning of all kinds more exciting and relevant (Hodges, 2017). The next question is what motivates “individuals to act altruistically in their daily lives in order to protect the environment?” (Perkins, 2010, p. 455). There is no universally taken definition of nature connectedness (Braun and Dierkes, 2017), but childhood is proposed as the best time of life for developing that bond.

Acknowledging both Lovelock’s Gaia Theory - seeing the Earth as one single living organism, rather than a collection of separate, independent parts (Environmentalists for Nuclear, 2024) - and biophilia, the term first harnessed by Fromm to describe the psychological phenomenon of being attracted to all natural life (Perkins, 2010), the proposition here is that nature is increasingly being seen as a determining factor in developing pro-environmental behaviour (Bragg et al., 2013; Braun and Dierkes, 2017), and this project is keen to inspire biophilic tendencies. Hutson et al. (2024) identify a relationship between ecological awareness and pro-conservation action, and nature connectedness is seen as a reliable indicator of establishing pro-environmental behaviour (Braun and Dierkes, 2017).

Many instruments have been developed to measure nature connectedness, Bragg et al. (2013) logging the Connection to Nature Scale (CNS), Nature relatedness Scale (NR), Inclusion of Nature with Self (INS), and the Emotional Affinity to Nature (EAN), each with their pros and cons. Examining the CNS, Mayer and Frantz espoused the view that “connection to nature is an important predictor of ecological behaviour” and that the CNS was a reliable and valid scale for doing so, measuring “individuals’ experiential sense of oneness with the world” (2004,  pp. 503-504). They, like Baker (2005) and Frauman and Shaffer (2017) felt that ecologists such as Leopold had raised the importance of feeling connected to nature, feeling part of the wider natural world and producing effective environmental action. This project’s activities outlined below aim to be a minor stepping stone towards a genuine environmental ethic.

Perkins (2010) examined many of the above scales and abandoned them for a self-explanatory Love and Care for Nature Scale. Whether any of these measures would provide an effective means of testing the environmental awareness of this project’s school-age participants is frankly uncertain. But there is a sound Lovelock-style argument from Mayer and Frantz that “if people feel connected to nature, then they will be less likely to harm it, for harming it would in essence be harming their very self” (2004, p. 512).

Siegel, Cutter-Mackenzie-Knowles and Bellert (2018) reflected on the seminal 2002 paper by Kollmuss and Agyemang on why people act environmentally and felt it remains important for outdoor educators to interpret the inter-connected factors that act as stimuli or barriers to those behaviours. How pro-environmental behaviour develops remains contested and a critical subject to dissect, especially in this digitally influenced age. But it is with that bearing that this project will aim to increase participant engagement in eco-adventures using the hook of the array of digital possibilities available across identification apps and photo-visual functionality (Beames, 2017).


Outline of activities

Community engagement programmes are typically offered by schools as an alternative to Combined Cadet Force (2025) membership. This project will target those pupils preferring fieldwork projects that encourage them to engage with societal and community issues, through a range of specially designed eco-adventures.

Working alongside Essex Wildlife Trust, the activities offered will harness digital technology to make them appealing to the target age range. It will be managed online, with an introductory project-outline portal, then using an array of free mobile apps to identify, record and collate flora and fauna species.

The adventure element will borrow from and reinvent the microadventures concept (Humphreys, 2014), with walks, mini hikes, and nature excursions with specific terrain-based themes and targets. These eco-adventures can be practiced round school grounds but will prominently feature outings to Trust reserves (with more than 60 county-wide), introducing learners to a variety of habitats and possible nature interactions to build their connectedness. Schools have an important role to play in reconnecting children with nature (White, Eberstein and Scott, 2018), and such programmes are more important than ever with growing alienation from nature among our youngest generation (Braun and Dierkes, 2017).

The project will run post-Easter, for better weather and lighter evenings, and where schools arrange visits to reserves, school facilitators and students can benefit from having Trust rangers and staff present, providing inspiration and guidance with their expert knowledge as positive environmental role models (Prince, 2017). Such nature-based adventures have positive benefits on pro-environmental behaviour (Hutson et al., 2024). And although children understandably have typically poor levels of species identification skills (White, Eberstein and Scott, 2018), following various templated nature identification adventures will help them understand the ecosystems visited and form positive attitudes towards protecting the environment (Yang et al., 2022).

They will utilise a variety of digital tools (Hajj-Hassan, Chaker and Cederqvist, 2024) – on their own ubiquitous smartphones, and school tablets where available:

- identifying birds through song and photos in the Merlin Bird ID (2025) app
- plants and various flora and fauna in the iNaturalist (2025) app
- trees using the Woodland Trust’s British Trees (2025) app
- bugs and butterflies in the Picture Insect (2025) app

This should prove fun, challenging, but uncertain – maintaining an essence of adventure – as they use their senses in a particularly technology-facilitated way to interact with the natural surroundings (Bolliger and Shepherd, 2017), which will vary across the different reserves: potentially providing woodland, hedgerows, heathland, grassland and coastal strips to explore. All this can be investigated and planned in the Wildlife Trust’s own Nature Finder (2025) app.

Photo and video content captured (Hills and Thomas, 2020) will allow them to reflect on the nature witnessed afterwards. The aim is for what Knapp called a “repertoire of activities to create connections to the land” to take up Leopold’s challenge “to incorporate a sense of love, respect and admiration for the land” (2005, pp. 278-284). School facilitators can vary identification, recording and reflection tasks based on time available, pupil ages, location of nearby reserves and Trust staff input.

The aim is to “return to a love of nature and develop an affinity with the natural world” (Mortlock, 2009, p. 28), environmental attitudes of young people being critical as they will have to tackle the environmental problems we will undoubtedly face over the coming decades (Bragg et al., 2013). And the goal is the type of well-designed programme that Hutson et al. showed increased environmental awareness and “latent potential for action” (2024, p. 1981).


Outcomes and project observations

The expected consequence of the programme is to produce an empathy and connectedness in the participants with the world around them (Mortlock, 2009). But there is no guarantee that such untried eco-adventures will closely connect their young adventurers to the natural world and provide the deep emotions and aesthetic sensibilities that Beames et al. (2019) believe can come from authentic outdoor experiences, However, the project design is reinforced by evidence that mobile technologies can enhance connections to the natural world (Reed, 2023c).

The bird identification and feeding project researched by White, Eberstein and Scott (2018) showed a positive increase in participants’ knowledge of and attitudes towards local environmental and biodiversity issues. The additional use of digital tools should affect students’ scientific knowledge and awareness of environmental concerns (Hajj-Hassan, Chaker and Cederqvist, 2024).

Outdoor education can have a huge impact on young people, especially adding a technological assimilation. Reed believes “the sector is uniquely placed to use young people’s networked baselines for learning, criticality and fun” (2023b, p. 17). And while Richardson et al. (2020) state that there remains a dearth of research looking at the factors that influence pro-conservation behaviours, Natural England analysis (2019) shows that young people are most likely to make lifestyle changes to protect the environment.

Mayer and Frantz (2004) believed it difficult to establish a causal relationship between nature connectedness and pro-environmental actions, the type of outcomes that will be hoped for in the learners here being: a change of attitudes towards nature and wanting to spend time in it; a desire to get involved in future actions with the Trust or other nature organisations; and participating in pro-environmental campaigns. Natural England highlighted other social actions taken to protect the environment, which could be monitored across our participant group, including: choosing to walk or cycle more, looking out for and feeding wildlife in the garden, encouraging others to protect the environment, joining a nature organisation, or volunteering time (2019, p. 24).
	
Beames (2017) accepts that there is limited empirical research on the efficacy of introducing digital innovation as a structured part of outdoor education programmes. But Bragg et al. state that there is plenty to demonstrate that “nature experiences have a positive influence on children, helping them to develop positive values about nature” (2013, p. 5). And this study can help answer questions surrounding how young people’s connections with nature are formed (Reed, Beames and Macleod, 2024), and provide a greater understanding of how they may use technology to interact with it in a postdigital world. Reed (2021) explains that outdoor education is operating in a postdigital space now, digital being an ageing standalone concept as it so permeates all aspects of life. As this is how young people are experiencing the world it seems essential to consider it in pedagogical approaches to outdoor environmental education (Lynch and Thomas, 2024).

However, there are potential risks that may affect the project, including poor facilitation, preparation and setting of expectations of students. Technology failures, bad mobile signals, or a lack of suitable equipment could hamper the eco-adventures. There could also be issues with sunlight interfering with screen use (Bolliger and Shepherd, 2017), and the previously scrutinized issue of learner dis-engagement, lack of focus, and digital distraction which diminishes learning opportunities (Hills and Thomas, 2020). There is value in the idea of building technology breaks into any outdoor programme (Smith et al., 2018), and maybe that should happen during the sessions outdoors and follow-ups indoors as students are encouraged to reflect on what they have encountered and quantified.

This programme of wild nature eco-adventures looks to provide the type of experience that Mortlock believed could literally affect the rest of a young person’s life (2009). It looks to achieve a noticeable change in underlying philosophy and significant change in action of the participants (Prince, 2017) by embracing technology so prevalent in their world view – a blueprint for outdoor education keeping up with the times (Beames, 2017).


Conclusions

If the decline in nature connection continues untrammelled the consequences for it and humanity could be catastrophic. This programme aims to play a minor part in changing that trajectory and providing long-lasting benefits for the environment. As Bragg et al. remark: “Children who are not connected to nature and who do not value and respect nature when they are young are less likely to see the importance of taking care of it when they are older” (2013, p. 5).

Environmental education projects such as this have the potential to raise environmental awareness and produce appropriate future behaviours (Yang et al., 2022), offering a wide array of possibilities for engendering pro-environmental practices (Prince, 2017).

It remains the case that we are operating in a world where the “impact of digital technologies on learning outcomes is unclear and contested,” stated Hills and Thomas (2020, p. 157), but whereas they highlighted the dangers of its inclusion in programmes with little thought, it is done determinably throughout this project with specific outcomes in mind. There remain plentiful ways for the facilitators to mix and match the content of the eco-adventures to see what brings greater benefits; for example, setting specific identification targets or just letting the learners approach new terrains and discover flora and fauna on their own terms.

While there may be identified benefits to longer time spent in nature on outdoor residentials (Holland et al., 2025; Braun and Dierkes, 2017), distant settings are problematic for lots of schools due to cost and logistics (White, Eberstein and Scott, 2018), so this project will hopefully be more achievable. But there is a need to maintain nature-based activities or stimulate immersion following course activities to see the benefits long-term (Holland et al., 2025). Learners could be encouraged onto further extra-curricular nature activities as well as the social engagement detailed above, and into taking the new Natural History GCSE (Barkham, 2025) or environmental courses through bodies like the Field Studies Council (2025).

There is clearly a need for post-programme analysis of this project as well as subsequent future research, and maybe a comparison study of the environmental awareness of those getting or not getting such a green education (Bragg et al., 2013). If deemed successful, the project could equally be scaled nationwide through other councils and adoption by other Wildlife Trusts or relevant nature organisations. Such variables as geographical location and type of nature setting need to be evaluated in future results (Bragg et al., 2013).

There is also potential for partnering with technology providers to provide bespoke app functionality, and the question of whether a gamification or social media element (Reed, 2022) could be brought in into future project iterations? Here lessons can be taken from the research of Reed: “Very often it was spaces such as social media, gaming environments or video on demand services that informed young people’s understanding of and engagement with nature” (2023b, p. 17). Any future project should line up resources not only aimed at but developed collaboratively with young people (Bibizadeh et al., 2023), with immersive and increasingly popular virtual reality and augmented reality tools being shown to have increased efficacy in these educational objectives (Hajj-Hassan, Chaker and Cederqvist, 2024) and worth considering.

Children’s time management is a complex subject, but there is the opportunity, if presented well, to encourage them onto this programme and to try different things to complement their traditional screen time (Skar et al., 2016). This can drive participants towards the embrace, subconsciously or otherwise, of Mortlock’s egalitarian environmental belief that nature contains multiple elements of equal value: “Not only is the tiny flower or pebble no less or no more important than the human being, but no human being is more important than any other human being or part of the universe” (2009, p. 35).
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