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Abstract: Two decades ago, McKenzie’s meta-analysis of literature provided six fundamental
elements of adventure education programme design still used to guide research and practice today.
While the value of McKenzie’s early work should not be underestimated, adventure education has
undergone considerable changes. Adventurous activities are now available in urban and indoor
contexts and used to facilitate a growing health and wellbeing agenda. The use of risk as part of
adventure education programming has also been critiqued. This paper reflects on contemporary
notions of adventure, risk and the emergent narratives emphasising the associated psychological
benefits. The Ecological Dynamics framework, along with representative design delivery, are
presented as a viable way of building on McKenzie’s work. Both consider how effective outcomes in
adventure education programmes are achieved through designs that focus on the unique relationship
between the individual and their environment. While McKenzie’s six elements recognise the
importance of human relationships, Ecological Dynamics forefronts relational elements, not just
between participants but, importantly, the task and the environment. Individual participant needs in
relation to their everyday life therefore become the focus of adventure education expanding beyond
the traditional long-standing narratives of risk and danger. Through these two important concepts,
this paper advocates an approach to the design of adventure representative of a participant’s everyday
environment. In this way, adventure education outcomes translate beyond the adventure-specific
context and align more holistically with the needs of individual participants while also assuring
emphasis on individual health and wellbeing.
Keywords: adventure education programming; Ecological Dynamics; adventure education;
representative design

1. Introduction
At the turn of this century, a meta-analysis of outdoor literature by McKenzie [1] succinctly
captured six elements of adventure education programming (AEP) design that contribute to achieving
programme outcomes. These elements were: the physical environment, activities, processing, the
group, the instructor and the participants. McKenzie suggested that outcomes were dependent on
how well the interaction between each of these categories aligned with programme goals. Physical
environment referred to the use of unfamiliar outdoor settings to facilitate new perspectives on everyday
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environments. Activities referred to the quality of the activities designed into the programme and
how well they provide mental, physical and psychological challenges and opportunities for mastery.
Processing described the process of making sense of the programme by the participants and how
learning in the adventure programme might be transferred to everyday life. The group element focused
on the impact of group size, fellow participants and cooperation during learning. The instructor’s
influence included how they interacted with the group and what they brought to the programme.
The participant’s characteristics and capacity for autonomy were also considered important.
Underpinning these categories was the notion that effective adventure programme design
suggested the inclusion of challenge and risk, for example, opportunities for emotional and social risk.
Contemporary evidence suggests AEP is still based on activities designed to emphasise the impact of
risk (physical and psychological), with little regard for nature and requirements of participants [2–6].
According to Wurdinger [7], it is risk, danger and uncertainty that differentiate AEP from other activities
and impacts on the learning outcomes (see Brown and Beames [3] for a contemporary account of
definitional issues). While the impact of McKenzie’s work should not be underestimated, as indicated
by the fact that the six elements are extensively utilised in much of the current AEP practices [8–10],
research into the outcomes and processes of AEP has increased and broadened exponentially since
her original meta-analysis, which presents some challenges for understanding how best to apply
the six elements and the value of the risk focus [3,11,12]. Furthermore, the last two decades has
seen transformational developments in society through technological enhancement [13] and the
indoorisation and urbanisation of adventure activities [4,14]. Adventurous education programming
has embraced these advances, and contemporary programme design often includes technological
adaptations and indoor activities [15–17]. Contemporary design is also rethinking the value of
the human-nature relationship and the impact of AEP on health and wellbeing [3,18–22]. These
transformations add to the notion that focusing on risk in AEP might be outdated, and the risk
focus which underpins the six elements highlighted by McKenzie requires rethinking. It is possible a
traditional interpretation of McKenzie’s six elements is limited in its capacity to support effective AEP
design in contemporary contexts.
This paper revisits McKenzie’s six elements of AEP from a contemporary perspective and
proposes that an interpretation and expansion of these elements through an Ecological Dynamics (ED)
framework provides a grounded approach to effective AEP design and research. An ED interpretation
of McKenzie’s six elements critiques the underpinning promotion of risk and danger as limited
in its capacity to lead to AEP goals [23]. An ED approach also allows reframing of the dualistic
presupposition that interactions between the six elements somehow act on the participant. Instead,
ED promotes learning and behaviour as a relational notion that combines the characteristics of the
learner, environment and task. ED recognises participants as active, embodied agents and emphasises
the person-environment (social and physical) relationship as fundamental to behaviour and learning.
Here, a sharp distinction must be drawn between what McKenzie sees as the importance of human
relationships within AEP (participant, group and instructor, for example) and EDs emphasis on the
relational, per se, which not only embraces the human but extends to relational elements of environment
and task.
2. McKenzie’s Six Elements in Contemporary AEP
Careful consideration of McKenzie’s six AEP elements in the light of contemporary AEP contexts
reveals a number of developments that stretch traditional interpretations. In this section, we highlight
contemporary impacts in each element.
2.1. The Physical Environment
The proliferation of indoor and purpose-built environments is impacting on the variety of physical
environments used in AEP [24]. For example, indoor environments for activities, such as climbing and
skiing, allows for more efficient delivery of time-bound, task-oriented sessions. In the UK, for example,
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this has been compounded by the continued prevalence of packaged “off the shelf” outdoor and
adventure delivery to schools through private organisations [25]. Outdoor environments continue
to be sanitised, rationalised, commercialized and commodified [3,24–27] through the addition of
purpose-built parks and centres, designed to provide opportunities for activities such as skateboarding,
mountain biking, skydiving, surfing, rafting and kayaking. For instance, high ropes courses, zip wires
and via ferrata all provide possibilities for convenient “unfamiliar physical environments” [1] (p.
20) where “seemingly” adventurous activities can take place. This has allowed a greater range of
adventurous activity choices for AEP designers who are intent on emphasising risk management, danger
limitation and the perception of unpredictable outcomes (though, in fact, outcomes are even more
predictable). It also accentuates the importance of risky, dangerous, unfamiliar, even offbeat activities,
which emphasise the centrality of the traditional risk narrative and allows particular providers greater
“pulling power” over their potential “customers”. The importance placed on “cognitive dissonance” [8],
also recognised by McKenzie [1], remains a central theme when designing and utilising contemporary
physical environments in AEP contexts, perhaps with greater emphasis on perceived risk, rather than
actual risk [28].
2.2. Activities
McKenzie’s [1] final remarks on this section are telling. She lists activity characteristics as being
“holistic, incremental, and organized; that enable success, failure, goal setting, and choice; and that are
chosen to produce specific outcomes” [1] (p. 22). However, she also suggests that “although these
characteristics seem to be generally accepted as those that should be included in adventure education
activities, there is remarkably little research to support this” [1] (p. 22). This alludes to taken for granted
notions [29] of activity delivery with little empirical evidence to support the selection of activities for
programmes, learning outcomes or participants. The choice of activities from which to select is now
wide-ranging. It still seems that activities driving programme design and learning outcomes, or what
a particular environment offers, is, at best, a secondary concern [30–33]. While place-based approaches
are now more readily considered in programming [5] and can be strongly linked with the physical
environment [30] and associated health and wellbeing benefits, the overarching default position for
most programmes is still based on the notion that activities create cognitive dissonance for learners,
which is the best way to meet programme outcomes [3,4]. Little substance has changed in the majority
of practices where the focus still lies with novel activities creating a sense of danger and risk, allowing
participants to feel physically and psychologically challenged.
2.3. Processing
McKenzie [1] (p. 22) defines processing as “the sorting and ordering of information” that
contributes to programme outcomes. The three models of processing (or facilitation) alluded to are:
minimalist intervention, where the “mountains speak for themselves”, guided facilitation by the leader
and an approach with strong emphasis on metaphoric links [8]. The importance of processing is, once
again, a taken for granted way of delivering adventure education outcomes. Often, it is the instructor
who ensures each group member takes away what the instructor feels is important, because individuals
“may not be able to make sufficiently clear connections between programme activities and their daily
lives on their own” [34] (p. 25). There is strong consensus in contemporary writing on the importance
of processing [34,35]. However, there is still little consensus about how learning in AEP transfers to
everyday life contexts [36–39]. Critics also question the idea that processing after the event has the
desired impact and instead call for a rethink of programme design [40]. Finally, processing is now
regularly considered under reflective processes, and, while there is direct reference to reflection in
AEP [41,42], a wider review of literature covering other educational contexts, where reflection is at the
forefront of delivery, would be worthwhile (nursing and medicine, for example).
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2.4. The Group
McKenzie [1] focuses on the importance of interpersonal “bonds” made by group members in
AEPs. The “nowhere to hide” approach with a “warts and all” perspective on outcomes for group
members [43] (p. 108) is supposed to facilitate deep and meaningful group connections over a short
space of time. Group sizes, interactions and outcomes are deemed to be of considerable importance
in AEP. However, McKenzie also recognised that knowledge about the processes involved is limited,
and a better appreciation of the impact of groups is imperative. Given the wide participant remit of
AEP (including women-only groups, disabled groups and hard-to-reach groups, as well as ages and
diversities across the spectrum), it is surprising how little research has been conducted to address the
issues raised, though there are exceptions [44–46].
Importantly, in more contemporary place-based practices [30], there has been a call for tailoring
delivery to reflect group [5,39] or individual needs. However, the practice of activity-focused
programmes that are underpinned by how best to exploit resources, such as time, staff and location,
continue to dominate. The importance of income generation that drives many organisations now
involved with AEP has also resulted in designs that reinforce efficiency (e.g., minimizing potential waste)
rather than effectiveness (e.g., maximizing potential outcomes). While adventure tourism companies
embrace the importance of bespoke experiences specifically tailored to the needs of participants [47]
and regularly conduct market research to ascertain participant needs [48,49], such approaches have
been slow to filter through to AEP.
2.5. Instructors
McKenzie [1] recognized the concentration of research efforts on understanding the link between
“instructor styles, behaviours, and attitudes” (p. 24) and AEP outcomes. Interestingly, there
was no mention of leadership. However, there is a plethora of writing on outdoor leadership
elsewhere [8,50–53], which suggests the foundation skills alluded to in McKenzie’s paper still hold true
today. McKenzie [1] (p. 24) glossed over the tangible instructor attributes (“technical, organizational,
problem-solving, and decision-making skills”) and concentrated efforts on the hidden, more ethereal
instructor issues (“biographical background, personality and interpersonal interactions”). She pointed
to conflicting evidence in her study around gender and highlighted research emphasising the impact
of instructor/participant relations. For the most part, research in this area has focused on determining
leadership characteristics or behaviours linked to effective outcomes. Little attention has been paid
to understanding the impact on learning outcomes (except perhaps in extreme situations) if sound
practices are not applied [40,53].
2.6. The Participant
McKenzie [1] highlighted the role of participant gender on individual outcomes where stereotypical
gender notions are reinforced. Males are reported to be interested in dominance, control, challenge and
adventure, whereas females seek trust activities and spiritual development. A more recent study [54]
suggested that AEP might have greater impact on the resilience of female students than male students.
McKenzie’s [1] findings that sex stereotyping not only affects how men and women see each other
but also how they see themselves might explain this finding. Allan et al. [54] suggested perceptions
of resilience levels prior to an AE residential programme and ability to cope with the residential
experience are overestimated in males and underestimated in females.
2.7. The Six AEP Elements in Context
Since McKenzie [1] first undertook her meta-analysis, some of the original six elements identified
have been extensively researched, confirming the role they play in the creation of effective outcomes.
Others, such as “processing”, still require further exploration. However, much of the original risk and
danger narrative prevails.
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Measuring the worth of programme outcomes for different participants remains difficult,
particularly considering long-term benefits, because several variables are likely to impact on results [55].
Research has examined the impact of AEP on specific outcomes, such as resilience, through quantitative
studies [56–58]. Research has also investigated the link between AEP and health and wellbeing across
the globe, particularly among adolescents [59,60]. The impact of green space and the outdoor context
on health and wellbeing has also been investigated [61,62]. Contemporary research has shown that
the nature, scope and potential value of adventure education goes way beyond the traditional notion
of expected AEP outcomes, allowing for more extensive personal benefits and general health and
wellbeing to be accrued [25,33,62,63].
Importantly, scholars have also questioned the relevance of the risk-oriented approach to AEP that
underpins much of McKenzie’s analysis [3,5,28,31,64] and highlights unfortunate cultural and historical
assumptions implicit within the original meta-analysis. For example, while the participation of women
in the outdoors continues to rise, outdoor leaders remain predominantly male, and programmes are
often steeped in male machismo [65]. Forays into race and ethnicity prove even more problematic,
as the outdoors remains essentially a white, male, predominantly middle-class space. While this
paper does not extend to further exploration of these important issues, their impacts are significant.
In response to many of these critiques, contemporary scholars have called for a bespoke learner-centred
approach to AEP that emphasizes individual needs [3,54].
2.8. Building on the Foundations of McKenzie’s Work
The Ecological Dynamics (ED) framework provides a timely alternative to addressing the many
points raised so far in a manner that suits twenty-first century living [66–70] by building on the
foundations established through McKenzie’s six elements. From an ED perspective, the environment is
much more than the conduit through which activities take place, and “decontextualized activity-based
programmes” [71] (p. 9) are limited in their capacity to facilitate desired outcomes. Meaningful
engagement by learners, considered active agents, with environments both natural and artificial can
play a substantial role in supporting learning outcomes, enhancing participant health and wellbeing and
providing intrinsic motivation for achieving personal goals [72]. The Ecological Dynamics perspective
recognises a set of conditions that can be utilised in AEP to complement the work of McKenzie by
addressing the contemporary issues raised, further extending our understanding of how effective AEP
outcomes can be achieved.
3. Ecological Dynamics
Ecological Dynamics combines concepts from ecological psychology and the dynamical systems
theory. Conceptually, ED recognises humans as dynamic, complex systems constantly interacting with
other systems. It extends already familiar and well-developed physical, social, cognitive and emotional
domain works [8] and understands these through the overarching, complex human-environment
(social and physical) relationship. The human-environment relationship is key to understanding how
behaviours emerge and suggests learner and environment are equally important in the relationship.
Rather than the environment acting on a passive learner as if a separate external force, ED promotes a
relational interaction. This is significantly different to the human relational element considered by
McKenzie. Ecological Dynamics provides a more holistic relational element that goes beyond the
identification of the human element within AEP. For example, the learner brings to the learning context
height, limb length, emotional experience, culture, historical experience and so on. The environment is
perceived in terms of function or possibilities for action (see below, under affordances), rather than
in terms of its form. For example, surfaces are perceived as jumpable, or climbable, opportunities
for shelter, communicating, food and so on. The relationship between person and environment
guides behaviour and is time-bound. For example, an apple in a tree invites eating for an animal
that can physiologically digest apples. In a human context, cultural background, hunger, preference,
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limb length, position of the apple, condition of the apple and so forth guide action and whether the
apple is picked and eaten, left alone or even noticed.
Ecological Dynamics has been effectively employed to explain the learning process in a range
of fields, including human movement science, psychology and physical education [73–77]. Research
has demonstrated that ED effectively explains how lasting behavioural change emerges from the
interactions between each individual, the environment and the task (or context). In this paper,
we explore how the ED framework is ideally suited to guide effective AEP design, because it supports
the idea that knowledge and behaviour emerge from the interactive relationship between an individual
and the environment.
Ecological Dynamics is truly holistic, promoting an idea of learning as emerging from the
relationship between an active, embodied, perceiving agent and the environment, which goes beyond
the notion of passive holistic learning through the senses [77]. Instead, learning encompasses relational
elements involved in the learning process. Each relational element is unique to each participant,
therefore addressing the importance of a bespoke programme at the individual level. Designing
learning opportunities using the ED framework invites participants to begin to address relationships
with themselves, others, the task in hand and the physical environment. It also provides support for
critiques on the value of designing programmes based on a one-size-fits-all approach and instead
promotes a framework for learner-centred design. Key concepts from the ED framework useful for
interpreting the six elements of McKenzie’s work are representative design, constraints, affordances
and perception-action coupling.
3.1. Representative Design
Representative design is considered the most effective way of maximizing the potential for
contextualized individual learning relevant for the everyday performance environment of the learner.
Recognition of the need to design programmes that reflect everyday environments is already apparent
in outdoor management development [78,79], yet not readily utilised in AEP. From an ED perspective,
for learning to be useful in an everyday context, representative design is key. As noted above, learning
emerges from the person-environment relationship. This idea differs from the information-processing
model of learning that emphasises the human mind and the computer metaphor. Ecological Dynamics
is also different from the behavioural approach, which focuses on the impact of the environment on the
learner. The ED approach is also different from other approaches that emphasise the individual learner
(including those that recognise the impact of the environment but only as an external influence acting
on the individual—rather like a pill), arguing that such approaches reinforce organismic asymmetry
(too heavily weighted on explanations that are individually determined). Ecological Dynamics
frames learning as a process whereby the learner becomes attuned to meaningful information in an
environment and adapts their behaviour accordingly. The learner is promoted as an active agent,
and learning is an embodied process. For learning to be useful in the learner’s everyday environment,
the design of the learning experience (environment and task) must be representative of the everyday
performance environment. This does not suggest the environment needs to be physically the same but
that key aspects of the everyday environment need to be effectively designed into the learning context.
One implication of this idea is that if the learning context is not representative of the performance
environment, the learner could attune to unhelpful information in the learning environment and,
therefore, the learning context could be detrimental to the performance context. In ED, this is
understood as one possible “rate limiter”. Other potential rate limiters, if representative design is
not effective, include the leader, other members of group and the task. Interestingly, representative
design also suggests that reflection will not counteract poorly designed learning experiences. However,
well-designed learning experiences and reflection are powerful [40,53].
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3.2. Constraints
Constraints encompass three main areas that influence and interact in a learning context: the
individual, environment and task [55]. The term “constraints” relates to the characteristics of the
individual, task and environment that interact to promote (or hinder) effective learning. From an ED
perspective, as noted above, the individual is not seen as a passive recipient of stimuli via sensory
mechanisms but rather an active organism continually attuning to information in the environment
and adjusting behaviour to adapt to the environment or, on occasion, adapting the environment to
achieve learning goals. As noted above, an individual brings unique dispositions to any context in
terms of physical and psychological characteristics: culture, history, past experiences and so on, which
lead to unique ways of interacting with an environment and the emergence of functional solutions
to the tasks or challenges presented. However, the learning context can be manipulated to support
effective learning by skilled leaders. For example, in AEP, the use of kayaking as part of a programme
designed to facilitate group development with participants of different heights, limb lengths and
experiences might be well-placed to have a fleet of kayaks of different sizes, shapes and volumes and
paddles of different lengths, weights and feathering. Introductory sessions might encourage group
experimentation through the completion of a short journey or similar, where groups of three guide each
other, rather than traditional instructor-focused models. The leader can then observe and adjust tasks
to help each learner and learning group achieve the desired goals. Interestingly, this also supports
learner-centred approaches. The leader might also carefully consider the environmental characteristics
appropriate for the learning context and manipulate as needed. For example, perhaps the light breeze
could add challenge and support greater group work for some of the small groups, or perhaps the
breeze might be too challenging for others.
In ED, perception is an active process [66], and this is crucial in understanding its dynamic
transactional nature with other systems [80]. Importantly, the environment is conceptualized as both
social and physical, and “experiencing the environment is not mental and subjective but understood
relationally” [66]. The size, experiences, history and so on of the individual, combined with the
opportunities in the environment, guide learning. If the learning designer does not consider this
carefully, then, at best, learning will be weak and perhaps even detrimental to the performance context.
In the example above, the use of kayaks and particular social and physical environments need to be
carefully thought through in relation to learning goals. For example, is kayaking the tool for enhancing
nature connection, health and wellbeing, resilience or another area, and, if so, how do the learning goals,
individual constraints, task constraints and environmental constraints impact on the learning design?
3.3. Affordances
Affordances are opportunities for action that combine individual and environmental
characteristics [81]. From the Gibsonian perspective, the notion of affordances signifies a recognition
of a mutual relationship between the environment and perceiver. Gibson proposed the term to
reflect opportunities for both good and ill; an affordance for good for one person might equate to an
affordance for ill for another or the same person at different times. For example, bumps in the snow
may prove to be an affordance for a serious injury for a novice skier, but, to an experienced skier, they
provide an opportunity for honing skills or jumping [81]. This indicates affordances are not merely
characteristics of the environment but relational notions that combine individual characteristics, abilities
and capabilities (e.g., genes, physical ability, cultural background, personal history, skills, learning
experiences, motivation and emotions), known as “effectivities”, with environmental characteristics.
This relationship shapes the perception and action of affordances. To achieve maximum potential from
affordances, ED recognizes constraints also exist in the individual, task and environment, interacting
to shape perceptions and behaviours, cognitions and actions. These constraints can be manipulated to
guide potential opportunities for action [82,83].

Sports 2020, 8, 20

8 of 16

3.4. Perception and Action Coupling
Perception in humans is the process of orienting to and making sense of information in the
environment that potentially leads to action. Whereas the traditional notion is sensory-based and
emphasises how the individual makes sense of the passive process of sensory input for motivation
and action, the ecological perspective is information-based and emphasises an active exploratory
process. Gibson [83] identifies this as “the act of picking up information, moreover, is a continuous
act, an activity that is ceaseless and unbroken”. The individual agent interacts with the environment
in a continual perception-action cycle. Invitations in the environment, combined with the action
capabilities of an individual, facilitate action possibilities. On occasion, affordances are perceived but
not acted upon; on others, not perceived, and, on others, perceived and acted upon. The key being
that the individual-environment relationship suggests a rich landscape of affordances that rely on
the perception-action process to realise. Ecological Dynamics also proposes a view of perception and
action that is different from the traditional notion where perception is the precursor of action. In ED,
the coupling of perception and action means that action might lead to perception or the two might be
so closely coupled it is impossible to determine an order. Perception is also described as direct, where
meaning is already in the environment and detected through the person-environment relationship.
For example, walking on rough ground can shape walking style as the agent (learner) learns to adapt
to the environment; each step involves perception and action. On occasion, the act of placing the
foot, for example, on an extremely rough patch, might lead to changes in gait. Characteristics of the
environment are rich and directly perceived, and internal augmentation through mental models is
not required.
4. AEP Design Using the Ecological Dynamics Lens
Practical examples often allow sense to be made of conceptual frameworks. To illustrate how the
ED model can be applied in an AEP context, we will use the example of the first day of a five-day outdoor
residential for first-year university undergraduate students embarking on their degree programme
in Physical Education where team development activities are delivered. The learning outcomes for
the overall programme are four-fold. First, the programme aligns with and offers opportunities
to cover material associated with two first-semester modules that specifically consider academic
outcomes linked to foundation academic skills; in this case, referencing and reflective practice. Second,
the residential is designed to facilitate learning in effective group dynamics in a higher education
setting, with focus on group assessments. Third, the residential experience is also designed as an
important “ice breaker” for all students in the course to facilitate more effective relationships in the
university context. Fourth, the programme is designed to support learning how to adapt in difficult
and challenging circumstances. In this example, we will call this resilience the capacity to cope with
adversity, as outlined by Connor and Davidson’s [84] five strands of resilience (personal competence,
high standards and tenacity; trust in one’s instincts, tolerance of negative affect and strengthening
effects of stress; positive acceptance of change and secure relationships; control and spiritual influences).
Research indicates that resilience is fundamental to successful undergraduate completion [85,86].
4.1. Capitalising on the Individual-Environment Relationship
The implications for AEP design from the notions discussed above stem from the impact of the
person-environment relationship in learning. For the most part, AEP explicitly aims to capitalise
on unfamiliar outdoor settings to facilitate new perspectives in everyday environments. However,
as discussed above, from an ED perspective, representative design is key to effective learning.
Designing environments where learners can perceive and act upon affordances apparent in the
everyday performance environment is essential. Learning communication or group effectiveness in an
“artificial” outdoor context might only work if the affordances available reflect those in the everyday
performance context. As such, effective AEP design requires a good knowledge of the performance
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context of each learner (e.g., the university environment). The physical and social environments in
AEP might, for example, be manipulated to accentuate certain everyday contexts. Activity design
might provide opportunities representative of effective group work in a university context. The vital
message from ED is that learning goals and performance environments need to be aligned. Using the
example above, an unfamiliar outdoor environment could be manipulated to provide the adverse
conditions required to facilitate learning for resilience if the affordances required for effectiveness in an
undergraduate setting are also available. For example, rather than designing activities that support
physical competition and individualism, it may be better to design activities that support emotional
support and collective appreciation. Activities that invite emotional support from fellow students and
show their beneficial outcomes are likely to have greater impact on learning how to support each other
in the university context than those that invite performance. The leader emphasising achievement
goals in a climbing session or abseiling session is inadvertently supporting performance-oriented
learning, perhaps even to the detriment of possibilities for emotional support. Conversely, an activity
designed specifically to invite encouragement in difficult situations is likely to encourage similar
behaviours in the performance context. It will also be important to ensure the individual learning that
emerges from the AEP activities facilitates the capacity to attune to information in the environment in
a manner that is appropriate to the university context.
Another important notion stemming from ED is that learning does not follow a one-size-fits-all
process, because learning stems from the interaction between the learner and their environment.
While AEP design should be representative of performance contexts, the rich landscape of affordances
available to the learner will inevitably mean that learners will perceive and act upon a range of
affordances. On occasion, this may not be helpful for the performance context. This means a leader
will need to be continually vigilant and aware in order to adapt and develop the learning context
as appropriate.
4.2. Responding to Individual Needs
Ecological Dynamics conceptualizes an individual as a complex system influenced by surrounding
environmental characteristics [74,87]. Within the person-environment interplay, the physical and
social environments shape opportunities for individual responses. Using the example above, students
find themselves immersed in the beauty of the outdoors but also immersed in a social environment
with a group they may have only known for two weeks. The perception and action of affordances is
therefore shaped by each individual’s unique relationship with the social and physical environment.
Some students may be very familiar with the outdoors or comfortable amongst strangers, whereas,
for others, unfamiliar social groups or outdoor environments may be completely new and potentially
rich with opportunities for anxiety. This may influence which affordances are perceived and acted upon.
Recognising the uniqueness of each individual creates additional opportunities for potential personal
success within AEP, inviting additional opportunities and learning benefits for participants. Individual
characteristics, as previously noted, might filter the perception and action of affordances, so awareness
of affordances and educating to these might be useful. The unfamiliar physical and social environment
in the AEP can be representative of the unfamiliar physical and social environment in university if
key affordances are designed into the AEP context. Developing resilience in this context needs to be
useful for the university context. Awareness and educating to affordances for resilience development
through the team development activities might require the discovery of individual feelings and
opportunities. Individuals will need to appreciate the importance of adaptability and coping with
difficult circumstances and develop the skills to adapt to the challenging tasks and environment in a
manner suitable for individual constraints. As such, the AEP design might emphasise opportunities
to perform in difficult contexts and the psycho-emotional impact/skills this invites. Personal tutors
might work with students and become involved, not just in the team development activities but in the
whole residential. All participants (including staff) see each other in completely new ways. Individuals
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become three-dimensional beings exposing layers of their multifaceted characters often hidden to the
others. The tutor learns with the group and is responsible to, rather than for, their students [88].
Evidence from a growing number of disciplines suggests the physical environment plays a much
greater role in adventure education than traditionally accepted [33,89–91]. These wider programme
benefits become more pronounced when considered through the ED lens. The team development
activity sites are carefully chosen in beautiful settings with rich opportunities for action invited by
surrounding lakes, rivers and mountains. Beneficial transactions occur in the natural environment [66].
More specifically, health and wellbeing benefits have been reported, such as stress relief [91] and
increased concentration [92]. ED recognises the relationship between the environment (physical and
social) and the individual learner and emphasises the importance of facilitating all these relationships.
4.3. Moving away from Instructor Focused Activity
An important implication of the ED model is that instructors and other members of the individual
learner’s group become part of the learner’s environment. This provides scope for moving away from
a dominant instructor-centred approach and instead focuses on the relational importance between the
individual students and the instructor as part of the learning environment. The student is therefore
also part of the instructor’s environment, which suggests careful attunement to useful information
afforded by each student. This demands a steep learning curve to begin with, but, over the five
days, the instructor (and in the case above, personal tutor) can, first, offer affordances for good
that may be usefully taken up by the student and, second, educate towards affordances not yet
perceived. By focusing on individual students and their relationship to the specific environment,
bespoke programming is possible. Therefore, key to the ED perspective in an AEP context is the
instructor (and personal tutor) as an influencing factor in creating or educating towards affordances
for individual learners.
Placing the instructor role within the context of the environment places more emphasis on the skills
required to be effective. They are continually observing each participant, adjusting tasks to provide
effective affordances for the action through which learning occurs. The team development afternoon
(and indeed, the whole residential programme) becomes a microcosm of their three-year degree.
4.4. Academic Focus
Academic learning can filter into the team development activities that might also allow teams
to begin relating to theoretical principles. During their delivery, students already begin to formulate
relationships between theory and practice, how theory can be used to greater understand experience
and how to articulate such thoughts in many different ways (perhaps physically, for example, through
actually representing the different strands of resilience within a coloured wrist bands, or in other
ways, such as discussions, reflective presentations and informal contact with others (including staff)).
Tasks and actions are “representative” of the students’ everyday environment, because ED has been
considered from the outset. Each task and action is purposefully aligned with what is expected in an
undergraduate context. This reframes the role of the instructor (and the personal tutor) as the person
uniquely attuned to each individual learner through a focus on individual participants, ensuring
a more inclusive, holistic approach that accesses feedback from the physical, social and emotional
environment to identify affordance opportunities.
4.5. Wellbeing Outcomes
Representative design suggests risk in AEP is only relevant if it is a key factor of the everyday
environment. One of the greatest potential fears a student could face is the social and emotional
risk of being with new people and not developing new friendships as the course progresses.
ED, through attention to relational elements of the programme, would place emphasis on the health
and wellbeing benefits of open and honest relationships with peers and also the unique contribution
of the power of outdoor immersion. This on its own should be enough justification for tasks with a
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specific immersive, rather than risk-based, focus to be considered as the start of a week-long outdoor
residential programme [28,37].
4.6. Practical Considerations
The final consideration for advocating such an approach is one of practicality. Representative
design principles do not require wholesale change of activities with resultant costly implications.
The process advocates modifying activities to achieve desired outcomes by fore-fronting the individual
student-environment relationship. Representative design allows consideration of the alignment of
activities specifically to the student experience while also providing a rich landscape of affordances for
broader learning. In the example above, ED emphasises the relational element and the centrality of
both personal tutor and outdoor instructor in ensuring affordances are maximized for each individual
student. One way of doing this was to ensure how the uniqueness of each team development
activity could be considered for each student. This was captured through depicting individual
resilience through coloured resilience wristbands. This enabled a visual representation of Connor and
Davidson’s [84] five strands of resilience for reflecting on by each student. Key programme changes
only occurred in the area of resources for the wrist bands and enough lead-in time for personal tutors to
become familiar with the team development tasks and the facilitation of these through resilience theory.
4.7. Real Reflection and Transfer of Learning
From the ED perspective, processing is also a task and should be designed to emphasise and
ensure key affordances relevant to the students’ everyday world. The idea of representative design,
while not new, is only just beginning to be adopted in AEP. Representative design builds on the idea of
tailoring a programme beyond tried and tested activities and considering programming in its entirety
as a task itself, allowing constant component modification in line with the fluid environment-person
relationship to present affordances for good. Processing, or making sense of the experience, is presented
as a key ingredient of successful AEP [8,52]. While effective representative programme design enhances
perception and action coupling, processing is often the lubricant that refines learning. Evidence
highlights that, for processing to be effective, the activity needs to be representative of the outcome
for links to take place [93]. Individual students should be able to draw out skills relevant for a
future context. A key ED concept is recognizing this link as perception-action coupling. In the
example provided, this means the student needs to attune to meaningful information in a performance
environment. Through representative design, the chances of learning being relevant for the everyday
performance environment is enhanced.
4.8. Critical Evaluation
Section 4 provides practical considerations of how Ecological Dynamics is able to build on
McKenzie’s work and move towards an individually focused approach to AEP with possible health
and wellbeing outcomes. It addresses issues raised in Section 2, yet still recognises McKenzie’s
six elements as important in AEP but accentuates holistic relational interactions rather than more
one-dimensional human relations. However, the dynamic nature of AEP has to be recognised, and its
complexities require many variables to align before meaningful outcomes may be realised. With this
in mind, we acknowledge that, for ED to achieve maximum potential and successful outcomes, a
combination of other factors requires addressing. For example, financial and logistical issues may
require consideration. Philosophically, organisations may have to consider cultural changes for
their successful implementations. Importantly, instructors relinquishing the role of leader, hard-skill
developer and risk assessor to become the conduit for facilitation of the experience may prove
problematic. Such design and facilitation changes could be difficult for well-established outdoor
organisations steeped in traditional practices. Challenging existing, normative narratives is always
difficult. Ecological Dynamics offers a framework to allow this to happen but only if the physical,
philosophical and facilitation issues above are recognised and addressed. Research spanning the broad
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AEP community is needed to apply lessons learned to future programmes. The development of tools
for programmers and practitioners is needed to assist in changing long-standing practices in AEP. One
possible way of achieving this is by considering each of the elements of ED through empirical research
and analysis.
5. Conclusions
This paper represents the first tentative steps in considering what happens when students embark
on an adventure education programme using an ED approach. McKenzie [1] identified six possible
elements involved in AEP outcomes. The ED framework forefronts the individual and their relational
interactions with the environment and task and, therefore, reconceptualises her work. This represents
a significant shift away from risk and danger-based AEP and towards bespoke programming that
is truly holistic, extending learning beyond the senses and into the relational elements of a learning
experience. Such an approach emphasises the instructor as a key player in facilitating AEP outcomes
as part of the learner’s environment, rather than a leader of risk-based activities where risk and danger
requires negation. Under an ED approach, instructors appreciate representative design, ensuring
tasks are meaningful to the everyday context, and they progress the activities to maximise individual
outcomes. They understand the outdoors to be a powerful environment which can offer a myriad of
opportunities for contextualised immersive activities. ED represents a new way of considering AEP
design relevant to each individual learner through representative design.
Author Contributions: J.K., E.B., A.H., and A.B. equally contributed to the conceptualization, original manuscript
draft preparation, and final manuscript preparation and editing. All authors have read and agreed to the published
version of the manuscript.
Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflicts of interest.

References
1.
2.

3.
4.
5.
6.
7.
8.
9.
10.

11.

McKenzie, M.D. How are adventure education programme outcomes achieved? A review of the literature.
Aust. J. Outdoor Educ. 2000, 5, 19–27. [CrossRef]
Beedie, P. Adventure in Leisure: An Exploration of Indoor and Outdoor Climbing Communities.
In Experiencing the Outdoors: Enhancing the Strategies for Well Being (101–111); Robertson, M., Lawrence, R.,
Heath, G., Eds.; Sense Publishers: Rotterdam, The Netherlands, 2015.
Brown, M.; Beames, S. Adventure Education: Redux. J. Adv. Educ. Outdoor Learn. 2017, 17, 294–306.
[CrossRef]
Varley, P.; Semple, T. Nordic Slow Adventure: Explorations in Time and Nature. Scand. J. Hosp. Tour. 2015,
15, 73–90. [CrossRef]
Tower, D.; Loynes, C. Finding New Ways: Developing a Co-Constructed Approach to Excursions in Higher
Education. J. Exp. Educ. 2018, 41, 369–381. [CrossRef]
Brymer, E.; Renshaw, I. An introduction to the constraints-led approach to learning in outdoor education.
Aust. J. Outdoor Educ. 2010, 14, 33–41. [CrossRef]
Wurdinger, S. Philosophical Issues in Adventure Education, 3rd ed.; Kendall Hunt: Dubuque, IA, USA, 1997.
Priest, S.; Gass, M.A. Effective Leadership in Adventure Programmeming; Human Kinetics: Champaign, IL,
USA, 2018.
Miles, J.C.; Priest, S. (Eds.) Adventure Education; Venture Publishing: State College, PA, USA, 1990.
Ewert, A.W.; Garvey, D.E. Philosophy and theory of adventure education. In Adventure Education: Theory
and Applications; Prouty, D., Panicucci, J., Collinson, R., Eds.; Human Kinetics: Champaign, IL, USA, 2007;
pp. 19–32.
Davis-Berman, J.; Berman, D. Risk and Anxiety in Adventure Programmeming. J. Exp. Educ. 2002, 25,
305–310.

Sports 2020, 8, 20

12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

13 of 16

Beames, S.; Humberstone, B.; Allin, L. Adventure revisited: Critically examining the concept of adventure
and its relation with contemporary outdoor education and learning. J. Adv. Educ. Outdoor Learn. 2017, 17,
275–279. [CrossRef]
Van der Leeuw, S. Closing remarks: Novel approaches to complex societal change and sustainability.
Sustain. Sci. 2018, 3, 1589–1596. [CrossRef]
Van Bottenburg, M.; Salome, L. The indoorisation of outdoor sports: An exploration of the rise of lifestyle
sports in artificial settings. Leis. Stud. 2010, 29, 143–160. [CrossRef]
Thomas, G.J.; Munge, B. Innovative outdoor fieldwork pedagogies in the higher education sector: Optimising
the use of technology. J. Outdoor Environ. Educ. 2017, 20, 7–13. [CrossRef]
Crawford, M.R.; Holder, M.D.; O’connor, B.P. Using Mobile Technology to Engage Children with Nature.
Environ. Behav. 2017, 49, 959–984. [CrossRef]
Beames, S.; Mackie, C.; Atencio, M. Adventure and Society; Palgrave Macmillan: London, UK, 2019.
Louv, R. Last child in the woods: Saving our children from nature-deficit disorder. J. Leis. Stud. Recreat. Educ.
2005, 21, 136–137. [CrossRef]
Moss, S. Natural Childhood. Swindon: The National Trust. 2012. Available online: http://www.nationaltrust.
org.uk/document-1355766991839/ (accessed on 1 May 2019).
Lawton, E.; Brymer, E.; Clough, P.; Denovan, A. The Relationship between the Physical Activity Environment,
Nature Relatedness, Anxiety, and the Psychological Well-being Benefits of Regular Exercisers. Front. Psychol.
2017, 8, 1058. [CrossRef] [PubMed]
Houge Mackenzie, S.; Brymer, E. Conceptualising adventurous nature sport: A positive psychology
perspective. Ann. Leis. Res. 2018, 23, 79–91. [CrossRef]
Ewert, A.W. Outdoor Adventure and Self-Concept: A Research Analysis; Centre for Leisure Studies, University of
Oregon: Eugene, OR, USA, 1983.
Brymer, E.; Feletti, F. Beyond risk: The importance of adventure in the everyday life of young people.
Ann. Leis. Res. 2019, 1–18. [CrossRef]
Eden, S.; Barratt, P. Outdoors versus indoors? Angling ponds, climbing walls and changing expectations of
environmental leisure. Area 2010, 42, 487–493. [CrossRef]
Webber, C.; Hardwell, A. Perhaps a Bit of Different to What We Did Twenty Years Ago: Senior Teachers
Perceptions of Outdoor Adventure within Primary Education in England. 2019; (Under Review).
Heywood, I. Urgent dreams: Climbing, rationalization and ambivalence. Leis. Stud. 1994, 13, 179–194.
[CrossRef]
Lewis, N. Sustainable adventure: Embodied experiences and ecological practices within British climbing. In
Understanding Lifestyle Sports: Consumption, Identity and Difference; Wheaton, B., Ed.; Routledge: London, UK,
2004; pp. 70–93.
Berman, D.S.; Davis-Berman, J. Positive Psychology and Outdoor Education. J. Exp. Educ. 2005, 28, 17–24.
[CrossRef]
Adam, B. Detraditionalization and the Certainty of Uncertain Futures. In Detraditionalization; Heelas, P.,
Lash, S., Morris, P., Eds.; Blackwell: Oxford, UK, 1996; pp. 134–148.
Wattchow, B.; Brown, M. Pedagogy of Place: Outdoor Education for a Changing World; Monash University
Publishing: Melbourne, Australia, 2011.
Loynes, C. Adventure in a bun. J. Exp. Educ. 1998, 21, 35–39. [CrossRef]
Loynes, C. The generative paradigm. J. Adv. Educ. Outdoor Learn. 2002, 2, 113–125. [CrossRef]
Brymer, E.; Davids, K.; Mallabon, E. Understanding the Psychological Health and Well-Being Benefits of
Physical Activity in Nature: An Ecological Dynamics Analysis. J. Ecopsychol. 2014, 6, 189–197. [CrossRef]
Beams, S. The Conscious Use (or Avoidance) of Metaphor in Outdoor Adventure Education Pathways. Ont. J.
Outdoor Educ. 2012, 24, 24–27.
Hovelynck, J. Recognising and exploring action-theories: A reflection-in-action approach to facilitating
experiential learning. J. Adv. Educ. Outdoor Learn. 2000, 1, 7–20. [CrossRef]
Brown, M. Transfer: Outdoor Adventure Education Achilles Heel? Changing participation as a viable option.
Aust. J. Outdoor Educ. 2010, 14, 13–22. [CrossRef]
Harper, N.J. Future Paradigms of False Idol: A Cautionary Tale of Evidence-Based Practice from Education
and Therapy. J. Exp. Educ. 2010, 33, 38–55.

Sports 2020, 8, 20

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.

61.

62.

14 of 16

Sibthorp, J. Learning Transferable skills through adventure education: The role of an authentic process.
J. Adv. Educ. Outdoor Learn. 2007, 3, 145–157. [CrossRef]
Sibthorp, J.; Schumann, S.; Gookin, J.; Baynes, S.; Paisley, K.; Rathunde, K. Experiential education and lifelong
learning: Examining optimal engagement incollege students. J. Exp. Educ. 2011, 33, 388–392. [CrossRef]
Brymer, E.; Davids, K. Experiential learning as a constraints-led process: An ecological dynamics perspective.
J. Adv. Educ. Outdoor Learn. 2014, 14, 103–117. [CrossRef]
Hickman, M.; Collins, D. Terrain traps: Barriers to effective reflective practice in undergraduate vocational
outdoor leadership students. Pastor. Care Educ. Int. J. Pers. Soc. Emot. Dev. 2014, 32, 218–232. [CrossRef]
Richardson, R.; Kalvaitis, D.; Delparte, D. Using Systematic Feedback and Reflection to Improve Adventure
Education Teaching Skills. J. Exp. Educ. 2014, 37, 187–206. [CrossRef]
Hopkins, D.; Putman, R. Personal Growth through Adventure; Fulton: London, UK, 1993.
Harper, N.J. Outdoor risky play and healthy child development in the shadow of the “risk society”: A forest
and nature school perspective. Child Youth Serv. 2017, 38, 318–334. [CrossRef]
Lee, K.; Ewert, A. Adventure Programmes and Diverse Family Styles. J. Exp. Educ. 2013, 36, 123–138.
[CrossRef]
Sibthorp, J.; Jostad, J. The social system in outdoor adventure education programmes. J. Exp. Educ. 2014, 37,
60–74.
Shapiro, K. Tailored for Families: Exploring Peru on an A&K Luxury Tailor Made Travel itinerary.
Travel Age West 2018, 53, 2.
Centre for Recreation and Tourism Research. Consumer Research; West Highland College, University of
Highlands and Islands: Fort William, Scotland, UK, 2016.
Highlands and Islands Enterprise. Adventure Tourism in Scotland: Research Report; HIE: Scotland, UK, 2015.
Brymer, E.; Gray, T.; Carpenter, C.; Cotton, W. Profiling outdoor leadership. J. Outdoor Recreat. Educ. Leadersh.
2015, 2, 93–108. [CrossRef]
Lewis, P.; Kimiecik, J. Embracing the Mystery Box: How Outdoor Leaders Discover and Sustain Their Way
of Life. J. Outdoor Recreat. Educ. Leadersh. 2018, 10, 304–322. [CrossRef]
Martin, B.; Cashel, C.; Wagstaff, M.; Breuning, M. Outdoor Leadership: Theory and Practice; Human Kinetics:
Champaign, IL, USA, 2017.
Schumann, S.; Sibthorp, J. Improving the Accuracy of Outdoor Educators’ Teaching Self-Efficacy Beliefs
Through Metacognitive Monitoring. J. Exp. Educ. 2016, 39, 196–210. [CrossRef]
Allan, J.; McKenna, J.; Dominey, S. Degrees of resilience: Profiling psychological resilience and prospective
academic achievement in university inductees. Br. J. Guid. Couns. 2013, 42, 9–25. [CrossRef]
Brymer, E.; Davids, K. Ecological dynamics as a theoretical framework for development of sustainable
behaviours towards the environment. Environ. Educ. Res. 2013, 19, 45–63. [CrossRef]
Bell, B.J.; Chang, H. Outdoor Orientation Programmes: A Critical Review of Programme Impacts on Retention
and Graduation. J. Outdoor Educ. Recreat. Leadersh. 2017, 9, 56–68. [CrossRef]
Shellman, A.; Hill, E. Flourishing through Resilience: The Impact of a College Outdoor Education Programme.
J. Park Recreat. Adm. 2017, 35, 59–68. [CrossRef]
Whittington, A.; Aspelmeier, J.A. Resilience, Peer Relationships, and Confidence: Do Girls’ Programmes
Promote Positive Change? J. Outdoor Recreat. Educ. Leadersh. 2018, 10, 124–138. [CrossRef]
Heath, G.W.; Parra, D.C.; Samiento, O.L.; Anderson, L.B.; Owen, N.; Goenka, S.; Montes, F.; Brownson, R.C.
Evidence-based intervention in physical activity: Lessons from around the world. Lancet 2012, 380, 272–281.
[CrossRef]
World Health Organisation. Adolescents Mental Well-Being fact sheet. In Child and Adolescent Health
WHO Europe. Available online: https://www.who.int/en/news-room/fact-sheets/detail/adolescents-healthrisks-and-solutions (accessed on 26 March 2019).
Yeh, H.P.; Stone, J.; Churchill, S.; Wheat, J.; Brymer, E.; Davids, K. Physical, psychological and emotional
benefits of green physical activity: An ecological dynamics perspective. Sports Med. 2016, 4, 947–953.
[CrossRef] [PubMed]
Rose, L.; Williams, I.R.; Olsson, C.A.; Allen, N.B. Promoting Adolescent Health and Well-Being Through
Outdoor Youth Programmes: Results from a Multisite Australian Study. J. Outdoor Recreat. Educ. Leadersh.
2018, 10, 1–17. [CrossRef]

Sports 2020, 8, 20

63.
64.
65.
66.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.
78.
79.
80.
81.

82.
83.
84.
85.

86.

87.

15 of 16

Martin, B.; Bruenig, M.; Wagstaff, M.; Goldenberg, M. Outdoor Leadership: Theory and Practice, 2nd ed.;
Human Kinetics: Champaign, IL, USA, 2017.
Brookes, A. Astride a long-dead horse. Mainstream outdoor education theory and the central curriculum
problem. Aust. J. Outdoor Educ. 2004, 8, 22–33. [CrossRef]
Warren, K. A call for race, gender, and class sensitive facilitation in outdoor experiential education. J. Exp. Educ.
1998, 21, 21–25. [CrossRef]
Araujo, D.; Brymer, E.; Brito, H.; Withagen, R.; Davids, K. The empowering variability of affordances of
nature: Why do exercisers feel better after performing the same exercise in natural environments the indoor
environments? Psychol. Sport Exerc. 2019, 42, 138–145. [CrossRef]
Brookes, A. Reading between the lines-Outdoor experience as environmental text. J. Phys. Educ. Recreat. Danc.
1994, 65, 28–39. [CrossRef]
Brymer, E.; Gray, T. Dancing with nature: Rhythm and harmony in extreme sport participation. J. Adv. Educ.
Outdoor Learn. 2009, 9, 135–149. [CrossRef]
Cosgriff, M. Learning from Leisure: Developing nature connectedness in outdoor education. Asia Pac. J.
Health Sport Phys. Educ. 2011, 2, 51–65. [CrossRef]
Martin, P. Outdoor adventure in promoting relationships with nature. Aust. J. Outdoor Educ. 2004, 8, 20–28.
[CrossRef]
Brown, M. Outdoor education: Opportunities provided by a place based approach. N. Z. J. Outdoor Educ.
2008, 2, 7–25.
Mackenzie, S.H.; Son, J.S.; Eital, K. Using outdoor adventure to enhance intrinsic motivation and engagement
in science and physical activity: An exploratory study. J. Outdoor Recreat. Tour. 2018, 21, 76–86. [CrossRef]
Araujo, D.; Davids, K. What Exactly is Acquired During Skill Acquisition? J. Conscious. Stud. 2011, 18, 7–23.
Chow, J.Y.; Davids, K.; Hristovski, R.; Araújo, D.; Passos, P. Nonlinear pedagogy: Learning design for
self-organizing neurobiological systems. New Ideas Psychol. 2011, 29, 189–200. [CrossRef]
Button, C.; Davids, K.; Bennett, S. Dynamics of Skill Acquisition; Human Kinetics: Leeds, UK, 2008.
Hristovski, R.; Davids, K.W.; Araujo, D. Information for regulating action in sport: Metastability and
emergence of tactical solutions under ecological constraints. In Perspectives on Cognition and Action in Sport;
Araujo, D., Ripoll, H., Raab, M., Eds.; Nova Science Publishers: Hauppauge, NY, USA, 2009; pp. 43–57.
Beard, C.; Wilson, J.P. Experiential Learning: A Handbook for Education, Training and Coaching; Kogan: London,
UK, 2013.
Burke, V.; Collins, D. Optimising skills transfer via outdoor management development: Part I: The provider’s
perspective. J. Manag. Dev. 2004, 23, 678–696. [CrossRef]
Burke, V.; Collins, D. Optimising skills transfer via outdoor management development: Part II: The client’s
perspective. J. Manag. Dev. 2004, 23, 715–728. [CrossRef]
Kuna, D.; Brymer, E.; Davids, K.; Marinkovic, D. Task constraints patterns in acquisition of the basic turn as
implemented by international expert ski coaches. Kinesiol. Slov. 2018, 24, 28–34.
Newell, K.M. Constraints on the Development of Coordination. In Motor Development in Children: Aspects of
Coordination and Control; Wade, M.G., Whiting, H.T.A., Eds.; Martinus Nijhoff: Dordrecht, The Netherlands,
1986; pp. 341–360. [CrossRef]
Araujo, D.; Davids, K. Ecological approaches to cognition and action in sport and exercise: Ask not only
what you do, but where you do it. Int. J. Sport Psychol. 2009, 40, 5–37.
Gibson, J. The Ecological Approach to Visual Perception; Psychology Press: Hove, UK, 2014.
Connor, K.M.; Davidson, J.R.T. Development of a new resilience scale: The Connor-Davidson resilience scale
(CD-RISC). Depress. Anxiety 2003, 18, 76–82. [CrossRef] [PubMed]
Crawford, C. Socio-Economic Differences in University Outcomes in the UK: Drop-Out, Degree Completion
and Degree Class; IFS Working Papers, No. W14/31; Institute for Fiscal Studies. Available online:
https://www.ifs.org.uk/uploads/publications/wps/WP201431.pdf (accessed on 1 May 2019).
Bates, M.; Miles-Johnson, T. First Year Residential as a Factor in Retention and Engagement. Available online:
https://eprints.soton.ac.uk/397472/1/Bates%2520%2526%2520Miles-Johnson%252C%25202010.pdf (accessed
on 1 May 2019).
Sharma-Brymer, V.; Davids, K.; Brymer, E.; Bland, D. Affordances in Nature: Australian primary school
children identify learning opportunities. Curr. Perspect. 2018, 38, 175–180. [CrossRef]

Sports 2020, 8, 20

88.

89.
90.
91.
92.

93.

16 of 16

Richmond, R.; Sibthorp, J.; Gookin Annarella, S.; Ferri, S. Complementing classroom learning through
outdoor adventure education: Out-of-school time experiences that make a difference. J. Adv. Educ. Outdoor
Learn. 2017, 1–17. [CrossRef]
Barton, J.; Pretty, J. What is the Best Dose of Nature and Green Exercise for Improving Mental Health?
A Multi-Study Analysis. Environ. Sci. Technol. 2010, 44, 3947–3955. [CrossRef] [PubMed]
Kahn, P.H.; Severson, R.L.; Ruckert, J.H. The Human Relation with Nature and Technological Nature. Curr.
Direct. Psychol. Sci. 2009, 18, 37–42. [CrossRef]
Wolsko, C.; Hoyt, K. Employing the Restorative Capacity of Nature: Pathways to Practicing Ecotherapy
Among Mental Health Professionals. Ecopsychology 2012, 4, 10–24. [CrossRef]
Maller, C.; Townsend, M.; St Leger, L.; Henderson-Wilson, C.; Pryor, A.; Prosser, L.; Moore, M. Healthy parks
healthy people: The health benefits of contact with nature in a park context. George White Forum Number
2009, 26, 51–83.
Renshaw, I.; Davids, K.; Chow, J.-Y.; Shuttleworth, R. Insights from Ecological Psychology and Dynamical
Systems Theory Can Underpin a Philosophy of Coaching. Int. J. Sport Psychol. 2009, 40, 580–602.
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

