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ABSTRACT 
 
The technological innovations of the last decade have caused countless changes to everyone's lifestyle, 
especially in the number of hours spent in front of a screen. These generational differences are even more 
marked if the new generations of students are taken into consideration, in fact, even at the school level, 
technological innovations have brought changes. Just as lifestyle and teaching have changed, what is 
considered as the "needs" of pupils and how they live and relate both in formal and informal environments 
have also changed. Considering the emergency period caused by the COVID-19 pandemic, greater attention 
has been paid to the importance of exercising and everyone has also re-evaluated the beauty and benefits 
of exercising outdoors. Outdoor Movement Education in this sense can be a key that allows the new 
generations to experience the emotions and sensations that can be felt during outdoor moving activities. This 
work is a reflection on how technology can be a tool to increase the benefits in Outdoor Movement Education 
considering children and youth with special needs. The results of this work have shown how the use of 
technology in Outdoor Movement Education brings numerous advantages both under the didactic profile ( i.e., 
life skills) and with regard to the cognitive (i.e., attention and concentration), motor (i.e., motor skills, 
fundamental movement skills) and affective (i.e., enjoyment) domains of learning respectively. 
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INTRODUCTION 
 
The Outdoor Education activities refer to a vast area of educational practices whose common denominator 
is the enhancement of the external environment in its various configurations, taken as an educational 
environment. Outdoor Education is an integral approach that focuses on improving critical thinking, human-
nature relationships, and on the world as a whole. It also allows students to learn to recognize and solve 
problems by developing critical skills (Gilbertson, Bates, Ewert, & McLaughlin, 2006). In addition to the 
educational-didactic benefits and critical skills there are plenty of benefits when practicing Outdoor Movement 
Education activities. Outdoor activities play an important role in the physical health of children, in fact, children 
particularly move and participate more actively in outdoor than indoor activities (Dewei, 1963). Outdoor 
Movement Education activities promote the development of motor skills (Dahlgren & Szczepanski, 1998, 
2005; Tortella & Fumagalli, 2017), improve memory skills (Sczcepanski & Andersson, 2016) and also 
increases concentration skills (Wells, 2000). Outdoor Education, even at the most basic level, provides 
students with primary experiences of nature, which they can see, hear, taste and smell by themselves (Louv, 
2008). Furthermore, Outdoor Education seeks a deliberate critical perspective on aspects of contemporary 
life as they affect people’s relationship with nature (Martin & McCullagh, 2011). Outdoor Education allows 
students to use all their senses when interacting and exploring their surroundings, and allowing a more active, 
personal and meaningful way of learning than studying books (Gilbertson, Bates, Ewert, & McLaughlin, 
2006). 
 
This study will be focused on analysing the technologies that can be used in Outdoor Movement Education 
activities that allow the inclusion of people with disabilities or special needs in general. By special needs we 
mean different categories of children and students who may have learning difficulties directly linked to their 
disability or a difficulty in general. these refer to children with visual impairment or hearing impairment, 
mentally retarded children, orthopaedically handicapped children, children with behaviour disorders, gifted or 
talented children, and finally children with learning difficulties (Buli-Holmberg & Jeyaprathaban, 2016). 
Education that includes the inclusion of people with special needs allows, through specific individual 
programming, implementation of an educational program aiming to compensate or overcome difficulties 
encountered by students, and to increase inclusion in school, including all school disciplines and with greater 
attention to physical education (Cascone, De Cesare, D’Elia, 2020). The term inclusion refers not only to the 
inclusion of pupils with disabilities in schools, but also to the use of adequate and specific support that allow 
learning and the enhancement of cognitive and psychomotor skills, active participation and establishing 
relationship with classmates or peers in general (Garvar-Pinhas & SchmelkinPedhazur, 1989; Lipsky & 
Gartner, 1997). 
 
Scientific literature offers numerous works that analysed the benefits of Outdoor Education both for children 
with and without disabilities. Integrated outdoor programs, after specific planning, have many benefits for 
students with severe disabilities (Schleien & Ray, 1988), including growth in interpersonal relationships, 
development of greater sensitivity to the needs of others, increased sense of self-efficacy, greater respect 
for nature, and greater willingness to take risks (McAvoy, Smith, & Rynders, 2006; Scholl, McAvoy, Rynders, 
& Smith, 2003). Outdoor Education activities have a well-recognized impact on people with disabilities, but 
such activities need to be organized to provide unique experiences in the educational context. Among the 
best-known benefits for students with disabilities is in the first place the possibility that outdoor movement 
activities also include discovering and learning from the natural environment, as well as the possibility o f 
creating an interaction with nature and others (i.e., social skills), and the improvement of problem-solving 
skills (Keller, 1980). 
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The Outdoor Movement Education activities in Italy are still scarce and, what is more, the failure to develop 
Fundamental Movement Skills (FMS) and a real decline in motor skills has been documented in primary 
schools (Sgrò, Quinto, Platania, & Lipoma, 2019). This is partly due to the lack of a teacher in the curricular 
teaching, experienced in teaching physical education, but also to the lack of predisposition of teachers and 
families, in regards to the extracurricular environment, to accept the risk factor of Outdoor Movement 
Education activities. Didactic activities, especially regarding mentioned teaching, are the most deficient, but 
considering the close connection between cognitive and psychomotor development, all the other disciplines 
are also deficient. Outdoor Education and Outdoor Movement Education activities are used in most European 
countries as a teaching method, especially with children and young people (Brodin, 2009). Outdoor 
Education, especially in Scandinavian countries, is exploited for outdoor learning that puts the relationship 
with nature and "learning by doing" at the centre of the educational project (Sandberg, 2008). Another factor 
not to be underestimated in an educational-didactic environment is relating to the possibility of connecting 
theoretical and conceptual knowledge to empirical and experiential knowledge, even though the movement 
of the body (Dahlgren & Szczepanski, 2005). 
 
The development of technology has partly contributed to the removal of the younger population from the 
almost natural relationship that it should have with the nature (Schenetti, Salvatera, & Rossini, 2015). Several 
studies have shown various damages that the excessive use of technology has caused, above all, to the 
youngest, also resulting in decreased movement and the lack of normal development of physical fitness 
(Fischetti, Cataldi, Di Terlizzi, & Greco, 2020). These health repercussions can be predicted by the hours 
spent in front of a screen (i.e., smartphone, games) as shown by the previous studies (Greco, Tambolini, 
Ambruosi, Fischetti, 2017; Rosen et al., 2014). New generations and their needs have also changed as a 
result of technological development, but the potentials of using technology in Outdoor Learning Experiences 
(Veletsianos et al., 2015) are manifold and also concern the hours spent playing video-games that require 
active participation of players (i.e., exergames). Exergames are a technology increasingly present in 
international scientific literature (Sgrò & Lipoma, 2015) and the benefits on its use extend further to the 
educational environment by integrating physical education programs (Ennis, 2013; Giblin, Collins, & Button, 
2014; Sgrò, 2014; Sgrò & Lipoma, 2015). 
 
Method 
The aim of the current study is to analyse the possible uses of technology for Outdoor Movement Education 
activities in the educational environment, considering the difficulties of children with disabilities or, more 
generally, children with special educational needs. Literature search was carried out from three international 
databases such as Google Scholar, OCLC WorldCat, and EBSCO Publishing. The keywords used for this 
research were Technology, Movement, Outdoor Education, Augmented Reality, QR Codes, Virtual Reality, 
Disability, Disabled and Special Needs. These were searched in titles and abstracts of various scientific 
contributions and further filters were applied to narrow the results and make them as specific as possible. 
Regarding keywords not related to specific technologies (i.e., augmented reality, virtual reality and QR codes) 
and combinations concerning these words, the filters of the working language (English) and the availability 
of the full-size paper were inserted as well. For the combinations concerning mentioned keywords regarding 
specific technologies, the year of publication of the scientific contribution from 2010 to 2020 was added as a 
filter. 
 
Results of the research were divided by possibility of the use in formal (i.e., structured context, 
educational/training institution), informal (i.e., experiential learning, daily life activities) and non-formal (i.e., 
learning connected to planned activities but not designed as learning) educational context. 
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RESULTS 
 
Formal environment 
Outdoor Education plays an important role in promoting learning outcomes of personal development and with 
peers and has a fundamental role in the self-assessment of risk and its management by children themselves 
(Martin & McCullagh, 2011). Furthermore, Outdoor Education allows students to learn directly from the 
natural environment (Tatar & Bağrıyanık, 2012). 
 
Technology may represent a valid support for Outdoor Education and Outdoor Movement Education activities 
as many devices are within the reach of all children. For example, they can send their position ( i.e., GPS 
coordinates) during a treasure hunt to their teacher / educator who can thus be always informed of their 
position, even if they are not in the same place (Güdelhöfer, 2016). 
 
Mobile learning has been defined as the use of portable electronic devices that allow students to interact with 
curricular, pedagogical and social resources in various places (Bolliger, & Shepherd, 2017; Crompton, 2013; 
Koole, 2009), as well as in outdoor environments. 
 
A study shows how the use of video games for smartphones in a formal educational environment allows 
students to be more involved and to improve learning (Huizenga, Admiraal, Akkerman, & Dam, 2009). The 
first connection to make when talking about environments defined by Adventure Learning (Miller, Hougham, 
& Eitel, 2013) is the one between students and nature or the surrounding environment in general. In these 
contexts, the use of technology allows the introduction of new opportunities for learning, teaching, 
participation (Veletsianos et al., 2015) and inclusion. These outdoor Adventure Learning environments allow 
students to be more involved (Veletsianos et al., 2015) even when they are not the ones who are carrying 
out a task. For example, in the Go 4 The Summit projects some explorers climbed mountains all over the 
world while staying in connection with their own classes to teach social studies content (Moos & Honkomp, 
2011). The use of augmented reality (AR) in a formal educational context also has a huge impact, especially 
on the motivational aspects (Balog & Pribeanu, 2010). The use of smartphones associated with AR provides 
the possibility of conscious and engaging experiences that complete the pedagogical process of learning 
(Laine, Nygren, Dirin, & Suk, 2016). 
 
The use of QR Codes has been associated with those defined in a study called Green Map that allow to 
promote the development of critical thinking of the promotion of sustainability, ecosystem and environmental 
compatibility (Lai, Chang, Wen ‐Shiane, Fan, & Wu, 2013). Therefore, by implementing multimedia tools in 
the learning environment, in this case outdoors, there is an increase in the effectiveness of student learning 
(Elliot, 2009). In the case of multidisciplinary teaching, a possible use that is also inclusive is also found in 
the Science Spots AR platform that helps students understand scientific concepts through interaction 
between real and virtual objects (Laine et al., 2016), and moreover, creating an educational game-based 
environment has a playful component that favours the motivational aspects. 
 
Among the technologies used in an indoor didactic context, and which could also be used outdoors, is the 
Google Glass which are glasses equipped with a projection system that transmits images directly to the eye 
without obstructing the view and allowing to see what surrounds us. They can be used for guided visits to a 
planetarium and, as a study by Jones and colleagues (2014) shows, they can be a great resource for deaf 
pupils who, in addition to seeing what is shown to all, receive live video from an interpreter explaining the 
constellations. If considering possible uses of these glasses for Outdoor Movement Education, it is clear how 
they can represent a resource for all students with hearing difficulties. Results of another study conducted in 
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the school environment show how Google Glasses increase enthusiasm and involvement during activities 
and how, given the simplicity of using this device, no difficulties have been encountered even with elementary 
school students who managed to carry out the assigned tasks (Parton, 2017). 
 
Informal and non-formal environments 
The use of technology combined with experiential learning outdoors results in increased interest and 
participation of both educators and children. This is due to the great versatility and ease of its use (Bolliger & 
Shepherd, 2017), and it also allows inclusion providing greater simplicity of communication between children 
and the environment (Philip & Razali, 2020). Outdoor Education activities are often associated with activities 
involving the movement of participants. It is well known that being in an outdoor environment allows children 
above all to move more by exploring and learning about not only the environment around them, but also 
about their own bodies. Scientific evidence shows that physically active children are those who have lower 
risk of developing chronic diseases (Strong et al., 2005). In a recent study, an Outdoor Movement Education 
activity was proposed to children who, through the use of a pedometer, recorded the activity carried out daily. 
Furthermore, with the help of educators, they were also able to develop greater awareness of activities 
performed by calculating the travelled distance and energy consumption (i.e., calories spent) (Finn, Yan, & 
McInnis, 2018). 
 
The use of technology in Outdoor Education, as highlighted by a recent study, presents some precautions in 
its use (i.e. being so accustomed to using technological tools that you risk not being able to read a 
geographical map anymore), but if well conducted and addressed to educational objectives (i.e. learning and 
development of skills, knowledge and attitudes, development of an ethical sense and also focused on the 
benefits for the planet) allows to acquire significant amount of information about what surrounds us and also 
allows sharing experiences with others (Beames, 2017). 
 
Different studies analysed the impact of Outdoor Education on children with disabilities and the benefits found 
in these works have shown how this type of education reduces undesirable behaviours, increases 
concentration while doing the assigned tasks (Dyment, & Bell, 2008; Fiskum & Jacobsen, 2012c), reduces 
externalizing behaviour and vitalizes the pupils with internalizing behaviour (Fiskum & Jacobsen, 2012a; Roe 
& Aspinall, 2011). The advantages of Outdoor Education are innumerable and well documented in the 
scientific literature which is strongly correlated with the increase in physical activity and fitness in children 
(Foster & Linney, 2007). One might think that the use of technology in the external environment is harmful or 
almost extreme with respect to its purposes, but in general people use quite more technological tools at home 
than outdoors (Zita, 2008). 
 
GPS technology has been defined as "another tool in the orienteering toolbox" as it allows in an increasingly 
precise way to identify one's position and to move in the surrounding environment, increasing further the 
appreciation, understanding and knowledge of the natural world of who uses it (Zita, 2008). This technology 
is widely used in sports and for all ages, being now a technology within everyone's reach and included in 
widely used technological tools (i.e., smartphone, smartwatch). Another increasingly widespread technology 
in both educational and marketing contexts is augmented reality (AR). The AR is a technology that allows, 
being very engaging, to increase the involvement, interest and motivation of children. Being an intuitive 
technology, it also allows to help understanding more abstract concepts, and by building internal challenges 
to the activities it favours the predisposition of children to learn. The EduPARK project is a clear example of 
how augmented reality and the use of smartphone can promote authentic outdoor learning (i.e., study of 
various animal and plant species) by enhancing available urban spaces (Pombo & Marques, 2018). Very 
different and still not widely used in an educational context is Virtual Reality (VR). It is a technology that 
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allows the creation of a realistic-looking graphic environment, allowing the user to move in different directions, 
as well as providing the ability to interact with virtual objects that can be manipulated. Therefore, “virtual 
reality can offer a natural human-computer interface, providing immersion in a computer-generated 
environment through the multisensory channels of sight, hearing, touch, smell or taste” (Cardoso & 
Lamounier, 2006). This technology has been used to contribute to the development of cognitive processes 
in children with intellectual disabilities (Vasconcelos et al., 2017). Children with intellectual disabilities 
experience the "real" world in a different way. VR has been used as a rehabilitation tool allowing children to 
acquire skills and abilities to become independent in the future, but the results show that there was also a 
positive response with regard to cognitive and social skills (Standen & Brown, 2005). 
 
DISCUSSION AND CONCLUSION 
 
The current study is part of a context that sees a significant technological increase and a real generational 
change not only as a lifestyle or as changed teaching aspects, but also as the needs of pupils or children 
(both with and without disabilities) in general. They have a relationship with technology that is sometimes too 
developed compared to the natural relationship with the nature that is sometimes absent. An often committed 
mistake, especially in the educational environment, is to consider experiences of past generations trying to 
make the new generations live the same experiences. However, this is not always feasible, in fact it is not 
only the technological context that has evolved, but also the way of relating to children has changed, just as 
their interests have changed at the educational level. The use of technology in an indoor and outdoor 
educational environment can be a method to involve children more in terms of teaching, self-knowledge and 
care, and social skills. Movement is essential especially in younger people as the connection between 
cognitive and psychomotor development is well-known in the scientific literature. In this sense, Outdoor 
Movement Education plays a fundamental role as being taught to move more outdoors allows the 
simultaneous stimulation of all senses in an authentic and natural way (Szczepanski & Andersson, 2016). 
The Outdoor Movement Education activities allow, through the important experiential factor, to improve social 
skills and to learn directly not only through personal experience, but also through experience of peers, or  
others in general (Gilberson, Bates, Ewert, & McLaughlin, 2006). The results of a study by McAvoy and 
colleagues (2006) show how Outdoor Education help people with severe cognitive disabilities to develop 
social skills and to increase the level of participation. 
 
Inclusive Outdoor Education helps children with even severe developmental disabilities to develop 
recreational skills and levels of social interaction both with and without other children with disabilities (McAvoy 
& Schleien, 2001). Outdoor Education can also impact the reduction of stress compared to indoor education. 
In this sense, a program that includes both environments could be evaluated as the stress accumulated 
during indoor activities could be released during outdoor activities without losing the basic focus which is the 
education of the students while continuing to contribute to their learning (Fiskum & Jacobsen, 2015). In a 
formal educational environment and also considering the training of support teachers, particular attention is 
provided by Information and communication technologies (i.e., ICT, TIC). In fact, their use has increased 
significantly in recent years (Hersh & Mouroutsou, 2019), considering both smartphone applications 
(Motiwalla, 2007) and microlearning activities (Hug, 2007), as well as game-based learning (Hersh & Leporini, 
2012). Students can show a particular predisposition for some subjects, as well as they can show difficulties 
or dislikes (both in the case of students with or without disabilities) for certain disciplines. Through Outdoor 
Education it is possible to create positive emotions by connecting theoretical aspects to more tangible and 
real aspects, thus increasing the probability of better understanding of even more abstract concepts 
(Güdelhöfer, 2016) also improving the mental representation of the space (Notarnicola et al., 2012). By 
increasing the awareness of how technology helps and assists people with disabilities, in a recent study, a 
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term assistive technology service defined all the ways of using technological aids both in formal, informal and 
non-formal educational environments which at the same time help to assist children with disabilities both in 
indoor and outdoor environments (Nepo, 2017). 
 
The use of technology in Outdoor Education helps students to develop problem solving skills and spend less 
time on solving problems (Folkestad & O'shea, 2011). Furthermore, a study showed how understanding and 
performance also increase through the use of the outdoors augmented reality (O’Shea & Folkestad, 2010). 
Moreover, the interdisciplinarity that can be experienced through outdoor educational paths helps children to 
learn and to involve those who, through this informal approach, can also develop social skills by interacting 
with each other (Passarelli, Hall, & Anderson, 2010). Smartphones, being mobile devices that allow 
interaction between students and sharing of content, have great potential in supporting learning activities in 
both formal and informal contexts (Parsons, 2014). There are numerous applications that integrate the 
augmented reality enhancing a greater involvement of students (Giannakas, Kambourakis, Papasalouros, & 
Gritzalis, 2018) even in outdoor environments (Pombo & Marques, 2018). 
 
With regard to the complexity of movement and its measurement, especially as regards Outdoor Movement 
Education activities, it is understood how much technological tools can be a possible solution for the 
evaluation of motor and sports activities as already highlighted in previous studies and for formal educational 
contexts (Sgrò, Coppola, Pignato, & Lipoma, 2019; Sgrò, Mango, Pignato, Schembri, Licari, & Lipoma, 2017; 
Sgrò, Nicolosi, Schembri, Pavone, & Lipoma, 2015) and for motor activities in general (Sgrò, Bello, & Lipoma, 
2009). However, the technology can also be used to support Outdoor Education. With devices such as 
smartphones or tablets children can be guided and involved in a treasure hunt in which they can take pictures 
and send GPS coordinates so that the teacher or educator knows where they are at all times (Güdelhöfer, 
2016). Acquiring images, videos or audios of excursions allows children to bring them back into a formal 
educational environment such as school, and to report what they have seen (Edforss Fuchs, Arvola, Nyman, 
& Szczepanski, 2015). In Outdoor Movement Education, advantages are thus rediscovered in regards to 
experiential learning as well as the ability to work in a group. Indeed, Gilberson and colleagues (2006) claim 
that children in this way become students not only for themselves, but for others and for the world in general. 
The Outdoor Movement Education, with adequate and calibrated technologies, in a formal educational 
context of physical education helps students, with and without disabilities, not only to develop motor abili ties, 
but also to acquire awareness about their own body and the movement connected to it and to improve self -
confidence and self-assessment and have a more positive motivation for a healthy lifestyle (Adyrkhaev, 
2016). Another application that also has a strong potential is Science Spots AR which, being a relatively low-
cost technology that can be used by everyone and adaptable to different special educational needs, can be 
used in Outdoor Movement Education. 
 
Virtual reality, from an Outdoor Movement Education perspective, plays a very different role than the other 
technologies discussed so far, as by its nature it is much more invasive and not always usable outdoors. It 
could be integrated into outdoor activities which are focused on movement, for example in some stations built 
ad hoc in a park, or generally for a path. VR, as documented by international scientific literature, favours the 
development of students' cognitive processes especially for children with intellectual disabilities who can 
recognize environments as friendly and not dangerous (Standen & Brown, 2005). In another study, virtual 
reality was used as a support tool for literacy activities for children with intellectual disabilities, managing to 
support the teaching of correct writing and pronunciation of objects from everyday life (Vasconcelos, 
Lamounier, Malaquias, Miranda, & Santos, 2017). 
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What does the future hold for us? One of the latest innovations concerns the development of humanoid robots 
(i.e., iCub, I Robots) which are the focus of research on autism spectrum disorders within a rehabilitation 
facility. Technological development should not be scary, but it should be seen as an opportunity for individuals 
with special educational needs to be able to live unique and constructive experiences from educational, 
experiential and inclusive point of view. A common mistake that is made when talking about technology is to 
think only of its possible negative impacts, but it provides great potential for inclusion to take a step back and 
to reflect on how useful it can be in certain contexts and situations if well conducted and contextualized. For 
example, in Outdoor Movement Education activities involving many participants, the greatest risk is that the 
communication and instructions given by the educator are not perceived and understood by everyone. In this 
sense, the use of technology, such as augmented reality, allows all participants to acquire information and to 
process it at their own pace on a one-to-one relationship level (Folkestad & O'shea, 2011). 
 
If the Outdoor Movement Education is integrated with technological tools, it can represent a key that helps 
individuals to live and experience in a new way emotions and sensations characterizing outdoor movement 
activities, by playing an important role in terms of evaluative aspects (i.e. technology used for measurement 
and evaluation), didactic aspects (i.e. improvement of life skills) and aspects concerning the cognitive domain 
(i.e. attention and concentration), motor (i.e. motor skills and fundamental movement skills) and affective (i.e. 
enjoyment) aspects of learning. 
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