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In the higher education context, teachers in a 
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facilitate high-quality student-learning experiences. 
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through Brendon’s doctoral research. This paper is an 
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In this paper, we will review the literature from across 
several disciplines to identify some of the challenges 
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of the recent literature across a range of disciplines 
	@������)���(����
�����	�
(��7� �����	
� ������
��	�
high-quality student-learning outcomes.

������

�	����
�
�	������	�
��
����	


education

6��� ���
� ���/	����
� ���)����	�� ��� �	�
�� ��7	�
)	�)����
*� ���
����	�/�����	����� 	
�������*� ��
�
���	� �!� ��	� ���	��	� 
��������	�*� ���
���� �	�
(��7�

is a core teaching and learning strategy because it 
enhances student engagement and the development 
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Dunphy and Spellman also found that students valued 
time spent connecting theory and practice and thought 
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Despite these strong endorsements for the 
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to compete for student enrolments with trips to exotic 
locations. Unfortunately, the pivotal pedagogical 
reasons for leaving the classroom can get lost in the 
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impacts on their research productivity. 

Despite the aforementioned challenges, outdoor 
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education professionals because of the pivotal role it 
plays in their induction into the profession (Thomas, 
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preparation and the development of contextual and 
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epistemology of the discipline (Herrick, 2010). 
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observation-based knowledge acquisition, analytical 
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A number of authors have acknowledged tensions 
regarding the inclusion of technology, and particularly 
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teachers are expected to know, and we will introduce a 
model to judge the value and utility of that technology.
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Teachers in any context are required to 
develop an extensive range of knowledge, skills, 
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on the kinds of knowledge teachers require in 
the 21st century, and the work of Lee Shulman 
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teacher educators’ thinking about how teaching is 
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educational contexts, and knowledge of educational 
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emphasis on each of the three components to construct 
	R	���/	��	�����)������	)�	��!������
	�����

The impacts of technology integration in 
���
���� �	�
(��7� (���� /��
� 
	�	�
��)� ��� ��	�
��)�	�� 	
�������� 
��������	� ����	��	
�� ��	� ��$9Z�
�	�	/���� ��� ���
���� 	
�������� �	�
(��7� (���� �	�

�R	�	�����������)
��	�
(��7��	����	���	�����	�����
�
�	
�)�)�	����
��	�
�R	�	����'��������
����	
��������
programme, part of the content focus of an outdoor 
�	�
����� ��
� �	� ��� 	@����	� ������ �	������������
with nature. Consequently, the way technology is 
best utilised, or not utilised, in the programme is 
determined by the decisions made regarding the 
content of the programme and the most appropriate 
pedagogies for the programme. The consequence 
of wilfully embracing technology without thought 
!��� ��	� �	�	/���� ��$9Z� ���� ��	� ���	������ ��� ���
��	�
undesirable outcomes. In outdoor education, as early 
���"%%�*�P�����(�(���	
��	�
	�������

��	����	��!�����)	��!�+��
	��5����+��)�5�
technology and the global reach of 
+�	����>�
��	��5�����������!�	
���� !����
being able to acknowledge our organic 
links with the world, and so many of our 
+���
�������5��	������)�	����
��	����]�	��
��/	�
�����	��	
*������(	���
�����	�/	��
stranded upon our own distant island. 
|"%%�*����"~�

9����	������ 	�� ���� |"%%��� ����� (���	
� ����� ��	�
unexamined adoption of technology can undermine 
many of the positive impacts that students may 
experience from going outdoors. They argued that 
because modern technology requires less skill and 
time from users to develop mastery than traditional 
equipment, the reward and satisfaction of many learning 
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	@�	��	��	����
��	���������	
�������
	
*�+'���	�����)�
too reliant on modern technology, we miss some of 
the profound understandings gained from a physical 
dependence on, and engagement with, the land” (p. 
��"���'!�	�	�)��)����
����	
�������������	�������
	/	����
��	��� ��$9Z*� ��	
� (���� �	� ���	� ��7	�
� ��� ��7	� �	�	��
choices about the optimal way to utilise technology to 
provide transformational learning experiences for their 
students, without creating unintended outcomes that 
counter the aims of their programme. 

Given the complexity of every teaching situation, 

	����������������$9Z���
��	��	��!���
��������	
��
�
����
	��
	/	���	
��
���	��	
����|"%%&���;�����
	�*�
����	
� ��	� ������������*� ��)�	�������*� ��
��������*�
�	
	�������� |�$#?�� ��

	�*� (��� 
	/	���	
� ��� �	���
teachers leverage their use of online and digital 
technologies to produce high-quality student-
�	�����)�������	�����	��$#?�����	��!���	���
	��������
acronym of the four levels of technology integration 
that increase in complexity and impact. The two 
lower levels of the model are called enhancement 
strategies, whereas the top two levels are called 
transformational strategies. At the model’s lowest level 
�!�+������������*5����	���	����	���	������)
�����	����	�
an existing tool with no real functional change to the 
�	�����)�� +$�)�	�������5� ������� (�	�� �� �	������)
�
acts as a direct tool substitute but with some functional 
improvement to students’ learning. At the level of 
+��
��������*5� �	���	��� ��	� �	������)
� ��� ���
����
��)�������� ���7� �	
	��)�� ���
����)� �����/	�	���� ���
�	�����)� ������	��� 6�����
*� ��� +�	
	�������5� ��	� ��	�
of technology allows for the creation of new tasks that 
were previously inconceivable and which open up 
�	(����
	��>�	�����)������������	��|��	��	
���*�"%%&���

As we move to consider the potential value 
�!� 
�)����� �	������)�	�� ��� ���
���� �	�
(��7� ���
more detail, we are mindful of two key points. 
6����*� ���� ���	)������� �!� �	������)�	�� ����� ���
����
�	�
(��7� �����
� ���� ��� �	� ��� ��	� �����!�����������
	�
� �!� ��	��	
���`�� |"%%&�� �$#?� ��

	��� �	���
*�
care should be taken to consider and monitor any 
unintended consequences of introducing technology. 
In the next section of this paper, we will provide 
some examples with discussion of how technology is 
being, or could be, used to enhance student learning 
��� ���
���� 	
�������� �	�
(��7� !��� 	���� �	/	�� �!� ��	�
�$#?���

	��

58����	�
��
�	��������
��	
��
������


	��������
�	����
�

V	)�����)� (���� ��	� ��(	��� �	/	�� �!� ��	� �$#?�
��

	�*� ��� �������
�X����� ��� ����7��!�	@����	���!���(�
digital or online technology is being used at the level 
�!� �������������� ���� 
	/��	�� ��	� ���	���	�� ��	
� ���
outdoor education programmes either as the sole 
navigating device or as a back-up navigation tool 

!��� ��	� ���
�������� �������� ��
� ����� P�	�� ��	� ����
device is used in this limited way it is not doing much 
beyond what a compass and map can do, but students 
����� ��	�����������
� ����	���	�������	���(������	�	�
basic tools of the trade (compass and map) and the 
particular relationship with landscape topography 
�������	
��R��
��$����	��	@����	������	���	��!�����	���
��� ��	� �	�
� �
� )������ !��� ���	� ��7��)� ����	�� �����
a traditional notebook and pen. As a pedagogical 
strategy, this does not create any major advantages 
for student learning but does introduce problems 
(���� 
	/��	� ����)��)*� (��	�������)*� 
��������
*� ��
�
�������	�
������������!�������	��
	/��	���!�(��	�������
Technology that is used at the substitution level does 
not always have negative consequences, but teachers 
should be intentional about their reasons for making 
the substitution. 

There are numerous examples of technology use 
��� ���
���� 	
�������� �	�
(��7� ��� ��	� ��)�	��������
�	/	���!���	��$#?���

	�����	���	��!�����	���������	���
�	�
� )��
	� ����� ���� �	
��	� ��	� �		
� !��� ����
��)� ��
����	���!��	�/
��	�
�)��
	���7���#��
��	�
�)��
	�
apps also provide additional features that paper-
���	
� �	�
� )��
	�� ������� ������� 6��� 	@����	*� ���
�
�
	����������������!����������	�
	/��	������(����
	����
to conduct searches for birds using observed features, 
limit those searches to the known search area, and 
listen to bird calls. These bird apps augment the 
quality of the student-learning experience by allowing 
students to do things that they would not be able to do 
with books. Another example occurs when emerging 
���7� �������)� ������������ )�� ��� ��	��� ����� �����������
climbs without direct supervision. In such cases, 
��	�	� ��� �� �	��� ���7� �!� ���
	���� ��/��)� �R>����	� ��
�
(��
	���)� ����� ���	� 
�X����*� ��� �����
� ����	��	
*�
terrain. Now that students carry a smartphone with 
them everywhere, the teacher’s ability to communicate 
with them on climbs is enhanced (provided there is 
phone reception). Students can also use rock climbing 
)��
	�����������	�������	����������������+�����5��!�
��	� ������ ��	
���	�
���)� ����	����������(�	�	� ��	
�
are on the climb and if they are on-route. These apps 
provide the same quality of information to students in 
a more accessible manner because they often already 
have their mobile device in their pocket.

Another example of augmentation can be found 
in the use of digital technologies to enhance student 
journaling. Dyment, O’Connell, and Boyle (2011) 
have explored the use of online blogs and recording 
��!�(��	� ����� ��� ����	���	�
� |(((�/���	���	�
�
����� ��� ���
���� �	�
(��7�� ���	� �!� ��	� �	�	����
��	
� �
	����	
� �����
	� ���/�
��)� �������	� (�
�� �!�
capturing an experience, ease of sharing with others, 
increased opportunities for collaboration between 
students, and the potential to create portfolios of work 
across a whole programme. However, Dyment et al. 
also discuss some of the potential disadvantages such 
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as privacy concerns, distractions, ensuring equitable 
access to appropriate devices, storage of data, and 
tensions with the purposes of outdoor education. 
Notwithstanding these challenges, online journaling 

�	�� �R	�� ���	� �	�����)� �����������	�� ����� ���	�>
based journals may not.

$�� ��	� ��
��������� �	/	�*� ��	� ��	� �!� 
�)�����
technology is transforming how outdoor education 
teachers can teach when in the outdoors. A coaching 
app for digital devices called Coach’s Eye (www.
coachseye.com) allows an outdoor education teacher to 
live stream digital video of students’ skill performances 
from cameras (for example, point-of-view cameras 
����� ��� ������� ��
� ��	�� 
�����
� ��
� �������	� �����
video footage with students to provide feedback on 
�7�����	�!������	������	��	�
���	������)
���������(	
�
many of these tasks to occur in the past, but not with 
the ease, simplicity, and connectivity that is possible 
(���� ����� ��7	� 9����`�� _
	�� ?	�	����� �������	
�
recently exploring the use of point-of-view cameras by 
�
/	����	� ������ ����	�	�� |6�	���*� "%�&�� ����� ��
����	��
how compact, portable cameras will allow coaches to 
work with athletes, potentially in real time, to improve 
�7�����	�!������	���
����
	������>��7��)�

Another challenge for many emerging outdoor 
leaders is developing navigational skills and 
experience to safely lead others in the outdoors (see 
V	��	�	*�"%%~���$��	@����	��!���
�)������	������)
������
may support learning in this area is the interactive, 
virtual reality sandbox (for more information see 
����<�������
��@���
�/���	
��� (����� ���� �	� ��	
� ���
�	�������
	�������>�	�
��)��7���������	����
	������
�
��� 
�X����� ��� ����������� !���� ��	� ���		>
��	��������
(real-world environment) to a two-dimensional 
representation of that world (topographic map). 
Unlike a conventional sandbox, which can be a useful 
teaching tool in itself, the virtual reality sandbox will 
allow teachers to perform additional tasks such as 
overlaying contours on sculpted features within the 
���
��@���
� ��� �������	� ��	�	R	����!� ����� !�����)���*�
and moving through, the established features. Students 
will also be able to create landscape interpretations of 
maps of locations they may visit in the future, helping 
them with landform analysis, route planning, and 
the development of navigational strategies prior to 
entering the actual landscape.

$�� ��	� �	
	�������� �	/	�*� ��� 	@����	� �!�
technology-enhanced learning has been developed by 
teachers at La Trobe University in Australia with their 
use of near-peer teaching to enable close-to-graduation 
students experience genuine leadership situations 
|V	��	�*� #���	�*� #��)	*� #���	*� }� #	
	��*� "%�����
#����	� 
	/��	�*� ����	��*� ��
� ���� 
	/��	�� ��(� ����(�
���R������!	�
����	�/��	���	�	���	�	�/��	��	���	���!����
a distance and less obtrusively, as they lead their near 
�		��� 
����)� ���
���� �	�
(��7� ������� ��	� ]�����
� �!�

��	���!�����������	�	��	������)�	�����/�
	�!�����	����R�
����(����	����R�������	�/��	��	���	�
����	�����
���	�
of weather apps, communication tools, and tracking 

	/��	������(�����R�����	����	����
	�����	�
�(�������	�
independence. The team of student leaders take video 
�!���	����	�����)*��	�
��������	�����)����R*���
��	�	�/	�
!		
���7�(�����������	����R��	��	����	��)���
������
�
��	�	��� 
����)� ��	� �	�����)� 	@�	��	��	�� 6��� ��	� �����
part, the technology remains largely unseen and the 
near-peer participants may not even know it is there. 
����� ��������� ���� ���
� �	�	���� ��
� �/	����	��
���
� �����	��� ��� ���
���� �	�
(��7� �
	����	
� 	����	���
There is a reduction in cost to the institution as it 
����(���������	�)����������	������	��	�
�(�����	
��	
�
���X�)� ������������� ���	�
� !		
���7� ���� �	� ���/�
	
�
��� ���
	���� ��� ��	� �	�
*� ����� ����� ��	
� ���� �	����
�
immediately. Issues of safety management are tightly 
��������	
� �����)�� ��	� ��	� �!� ���� ����7��)*� �����	�
devices for weather warnings, and even to the point of 
������)��������	����R�!���	/����������!���		������������	�
locations via video or image transfer if required. This 
�
�	��!��	�
(��7���	��	�������	�����	�����	@�	��	��	�
of outdoor leadership and group management with a 
very high level of ownership of the learning achieved. 
In every respect, this use of technology has transformed 
the learning opportunities for the emerging outdoor 
leaders and their near-peer participants.

Conclusions, implications, and 
recommendations

In this paper, we have provided a snapshot of 
some of the research and changing practice occurring 
��� ���
���� �	�
(��7� ��� ��	� ��)�	�� 	
��������
����	@���P	���/	���	�������
������
	�	
���	����	� �����
technology is playing now and might have in the 
!����	�� P	� ��	� ���� ��
��)� ����� ���� �	�
(��7� �		
��
to involve more technology-enhanced learning. We 
are mindful of the complexities — the equipment 
��	�7
�(��*� ��	� ����� �!� ��)���*� ��	� F��� ���	�
*� ��	�
faulty connection — with their capacity to undo the 
best high-tech teaching strategy. On the contrary, 
we are arguing that the decision to investigate and 
perhaps use digital technologies be taken seriously and 
(	�)�	
� ��� ��� �	������� ��� ��	� ���	������ �	�	����� ��	�
functionality of any particular digital technology must 
involve consideration of pedagogical imperatives. 
��$9Z������
��	�(����)��
	����	�
	����������	�)�)	�
with technology to enhance student learning. We have 
�����
��	
� ��	��	
���`�� |"%%��� �$#?� ��
	�� ��� ��
����������� ��$9Z� ����� ����� ���� �	� ��	
� ��� !��������	�
such decisions. 

To date, there have been numerous warnings 
about using digital technology in outdoor education 
�	�
(��7���������	�	���/	��		��/	�
�!	(�!���	(��7��
provided in the outdoor education literature to help 
teachers make informed decisions about whether 
to use such technology or not. We recognise that 
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the content or pedagogical focus of some outdoor 
education programmes will make the use of various 
digital technologies inappropriate. However, we also 
wonder if critics of digital technologies conveniently 
overlook the way that other technologies, such as new 
forms of equipment and clothing, are also changing 
(���� ��� �	���� ��� �	� ��� ��	� ���
������ 6��� 	@����	*�

����)� �	�
(��7� !����	
� ��� ��

���)� ���
���	
� ���
the cold, snowmelt rivers of southeastern Australia 
��� ��	� ���	� ���%�*� ����� ���/	����
� ���
	���� (��	�
polypropylene thermals, woollen jumpers, and 
wetsuits to keep warm. Today, almost every student 
specialising in paddling owns an expensive, high-
tech dry suit, which markedly changes the way they 
experience the whole situation.

��	� ������������ �!� ��	��	
���`�� |"%%&�� �$#?�
��
	�� ������
����	
���������	�
(��7�	������)	�����
to ask questions about the unintended consequences 
of adopting digital technologies. We highlight once 
again that it is not digital technologies per se that are 
important, but the pedagogical impacts. It is important 
to continue to question and identify the potentially 
negative impacts of using digital technologies, even 
�!� ��	
� �R��
� ���	� ���	�(��	� ���/������	� �	�����)�
opportunities at the transformational levels of the 
model. This is especially relevant when the use 
of technology is not particularly critical, as with 
������������� ��� ��)�	��������� ;	��	*� ��� ��� ����)� ���
�	�����P�����(`��|"%%����~>
	��>��
�(�����)����+7		��
alive as broad a range of technological experiences as 
�������	5� �
� ��/	����)� +�	����)� ��� ���� �	����]�	��
and skills that make us question the world through 
���� �������5� |��� "&��� ��	� �	��������� ��� �
���� �	(�
technologies in outdoor education will always be there, 
as will be the need to question how these technologies 
will alter student experience.
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