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Abstract

There is a distinct lack of authentic and relevant learning opportunities for Indigenous
learners in formalized educational settings. This is due to multiple factors including the
lack of incorporation of Indigenous knowledge into educational curriculum. A significant
portion of Indigenous knowledge is in relation to the land and is experientially grounded.
Therefore, any knowledge system used by Indigenous learners must take into account
that learning is contextual to a place and should include a significant experiential
learning component within the curriculum. Digital storytelling has emerged as a
methodology for incorporating Indigenous knowledge into learning and with the
literature identifying the lack of a formal curriculum design process, a framework is
presented for incorporating digital storytelling into learning curriculum, allowing for
authentic and relevant learning opportunities for Indigenous learners. To test the
efficacy of our framework approach, prototype tools have been created to generate
learning objects to be used in a case study course. Experts in the field of education
and Indigenous knowledge were then asked to provide feedback on the efficacy of
the framework. Strengths identified include the inclusion of knowledge holders and
community members in the design process as well as providing a visual and oral
alternative to the standard written method of expression. Weaknesses identified
include possible lack of knowledge and support from educators as well as a lack of
protocol to determining valid, relevant knowledge. Additional benefits identified
include using this approach beyond the physical boundaries of a community, to
allow, for remote community members to contribute to the knowledgebase.

Keywords: Indigenous knowledge, Educational technology, Framework, Learning
objects, Digital storytelling, Mobile devices

Introduction
Indigenous learners worldwide have long-standing relationships with their environ-

ment. This knowledge of the environment and all of the relationships associated with

it are often referred to as Indigenous knowledge. A significant proportion of Indigen-

ous knowledge is directly related to the land (Hunter, 2005). For many Indigenous cul-

tures, storytelling to preserve knowledge is an embedded way of life and has been

around since time immemorial. Unfortunately, the educational systems currently en-

countered by many Indigenous learners are culturally irrelevant, leading to a distinct

lack of enthusiasm for many of these learners worldwide (Battiste, 2002). Additionally,

there is very little research in the domains of combining Indigenous knowledge and

Western knowledge in a formalized way (Hartnell-Young & Vetere, 2008). With the
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birth and spread of the Internet, Indigenous communities are beginning to realize how

digital technologies can be used as a means documenting and preserving this know-

ledge (Srinivisan & Huang, 2005). Cultural mapping (community-based mapping, par-

ticipatory mapping) has emerged to bring alternative Indigenous and local perspectives

to the attention of those who hold power and who control what usually appears on offi-

cial maps (Crawhall, 2007). Storytelling is a powerful way in which to communicate ex-

periences and to explore ideas (Skouge & Rao, 2009). Srinvisan (2007) discusses the

potential of participatory design to create ethnomethodological information architec-

tures. In this context, ethnomethodology is the process of engaging a community to re-

flect on its practices. The shaping of these architectures allows for communities to

serve as content creators, information architects, and ontology creators of their own

systems. Following this line of thinking, Srinivasan (2007) believes that.

“a powerful direction for future information systems would follow a hybrid model

wherein communities articulate their own information systems, yet on a meta-level

multiple systems are integrated through global standards”.

Without this approach, systems lack an organizational scheme that is reflective of the

specific community.

With this in mind, the purpose of this study is to provide a framework that assists in

allowing the incorporation of digital storytelling into learning curriculum with the goal

to provide authentic and relevant learning opportunities to Indigenous learners. To ini-

tiate this process, a review of the literature is first provided and research gaps identi-

fied. The three main research questions evolving from the literature review and gaps

analysis are presented and from these questions, we propose the I-DIGEST (InDIGEn-

ous digital STorytelling) framework. The framework was instantiated by designing

place-based tools for web-based and mobile devices to allow for the incorporation of

digital storytelling into western Euro-centric curriculum by allowing the learners to cre-

ate and share their own experiences and their relation to the curriculum. Mobile de-

vices are included as part of the ICT approach as they allow learning to occur in the

environment that the learner is most comfortable with, for example, on traditional ter-

ritory. The framework and prototype tools were presented to Indigenous knowledge

and curriculum experts who were then interviewed to provide feedback on the ap-

proach, and to identify whether they aided in solving the research problem. As the

philosophical foundation of this research stems from a transformative worldview, a

qualitative research approach was used (Creswell, 2013; Mertens, 2012) in the form of

one-on-one interviews with participants to provide feedback on the efficacy of the ap-

proach in regards to solving the research problem. An analysis and discussion of the re-

sults is then provided and lastly, a lens on possible future directions of research is

proposed.

Review of the literature
To lay a foundation for this research, the concept of experiential learning as it relates

to Indigenous learners is reviewed, to highlight effective learning techniques that have

been shown to be successful with Indigenous learners. From this position of knowledge,

a particular method of learning, digital storytelling is positioned as an effective learning
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approach for Indigenous learners. Lastly, mobile technologies are introduced as they

show promise as an effective tool for providing authentic learning opportunities for In-

digenous learners.

Experiential and collaborative learning in indigenous education

Indigenous knowledge and thought is experientially grounded (Kawagley & Barnhardt,

1998; Battiste, 2002). Often oral and symbolic, it is transmitted through the structure of

Indigenous languages and passed on to the next generation through modeling, practice,

and animation, rather than through the written word (Battiste, 2002). For Indigenous

learners, McKnight et al. (2011) identify that an experiential approach to learning is an

effective method for Indigenous learners. A deep awareness and understanding of the

students’ cultural backgrounds, life experiences and connections to the community are

prerequisite for the development of appropriate pedagogical approaches that have the

potential to connect learners to each other, their communities and the educative

process (Nielsen et al., 2008). Digital storytelling has been identified as a methodology

that can support this kind of approach (Skouge & Rao, 2009). Digital storytelling makes

use of a wide variety of techniques, ranging from standard storytelling in audio and

video format as well as multimedia publications and shared events, for example, using

collaborative software as a venue to interact (Skouge & Rao, 2009). Digital storytelling

is a way to celebrate the individual and the collective, and to lend respect and credence

to the lived experiences of individuals through the collective co-creation of individual

narratives, and provides participants with the opportunity to work together, tell and

share stories, listen to others, and learn. For educators, digital storytelling provides an

engaging way to bring lessons about community, culture, local values, and traditions

into the classroom (Skouge & Rao, 2009). An example of a useful implementation of

collaborative learning implementing digital storytelling is provided by Duveskog &

Sutinen (2013) who utilized digital storytelling platform to create localized content to

assist in AIDS/HIV education and counselling for Tanzanian students. Their research

showed that by incorporating real-life stories of the students that incorporate cultural

relevance, ownership and a story-based approach, barriers to learning (for example,

theoretical, cultural, pedagogical, and technical) are reduced, thus enhancing the learn-

ing process.

There are some issues regarding experiential learning approaches such as digital

storytelling. For example, many teachers who teach within Indigenous communities are

non-Indigenous. According to McKnight et al. (2011), it is known that non-Indigenous

teachers should develop an understanding of Indigenous ways, but the knowledge is

currently presented didactically through lectures and tutorials in pre-service education

subjects, not in an experiential form. Additionally, such approaches put additional bur-

den on teachers and course designers who have to create additional learning materials

to support the learning process. To this end, ICT tools may provide ways in which to

ease the burden, for example, to provide a way to store, index, and re-use experiential

learning objects, such as digital stories. Raseroka (2008) identifies that the development

of ICT is a significant tool for the capture of predominantly oral-based Indigenous

knowledge to facilitate both its preservation and access beyond person-to-person

communication.
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Learning on the land - mobility for knowledge acquisition

Given that most underserved Indigenous people (for example, those in remote, rural com-

munities) lack adequate internet access, the delivery of information using an inexpensive

mobile device is a good option (Kim, 2009). Naismith et al. (2004) state that we need

m-learning that places the student at the center of the learning process, promotes collab-

oration, provides an understanding of the authentic context of knowledge, and encourages

independent learning behavior, so that students become lifelong learners. Dyson et al.

(2009) discuss how mobile devices may enhance active, experiential learning, specifically

mobile supported fieldwork. As identified previously, this methodology works well with

Indigenous learners as it can allow for learning to take place in the environment that the

learner is comfortable in, for example, out on traditional harvesting and hunting grounds

using devices that support experiential learning (for example video, audio, and camera) in

this kind of informal environment. Additionally, mobile devices may provide community

members with access to these materials while remaining in their own community.

Research questions

With the growth of digital storytelling as a methodology of experiential learning arises the

critique of how these knowledge artifacts are categorized and stored. Whose categorization

is being used? For example, is this built around a system of logic that follows traditional

Eurocentric notions of rationality? These are systems that do not seem to primarily be con-

cerned with the community or specific cultural group’s authorship, epistemology, or ontol-

ogy (Srinivasan, 2007). Although educational uses of digital storytelling have been

conducted in specific countries, there is limited information about the current situation of

using digital storytelling in education throughout the world (Yuksel et al., 2011). As recently

as 2012, critical studies of digital technology use among Indigenous communities remained

largely undeveloped (Srinivasan, 2012). If we perform a search into the research of Indigen-

ous learning and digital storytelling since 2012 (in Google Scholar) we will find more than

3000 articles. However, if we narrow the focus to incorporate the concepts of

decolonization, reconciliation, and transformative learning, gaps begin to appear. An ex-

ample of research that fits this narrower focus is that of Castleden et al. (2013) who research

the effectiveness of digital storytelling as a component of a transformative learning ap-

proach, both for non-Indigenous and Indigenous learners. Digital storytelling may be used

as a method to incorporate components of transformative learning, namely experiential

learning and journal writing, into the learning process. The authors found digital storytelling

in this context as a useful tool for evaluating students’ progress in transforming their world-

views. What is still missing is identified by Poitras Pratt and Lalonde (2016) who identify

that for technology to further the work of decolonization and reconciliation, we must envi-

sion new landscapes of learning, identifying tool creation within a learning management

system that “enables educators to create an educational environment where traditional ways

of knowing, being, and doing are foundational aspects in educational programming”.

Using these gaps as a starting point and experiential learning at the forefront, the fol-

lowing research questions emerged:

� To what extent are Indigenous educators able to integrate digital storytelling into

learning using ICT tools such as a learning management system (LMS)?
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� As mobile devices allow the learner to be immersed within the environment, how

may they be used to incorporate digital storytelling into education to provide

relevant and authentic learning opportunities for Indigenous learners?

� What are educators’ and Indigenous knowledge experts’ views and concerns on the

I-DIGEST framework as a methodology for integrating digital storytelling into

learning curriculum for Indigenous learners?

The significance of the study is that it provides insight into ways in which Indigenous

learners may combine digital storytelling with place-based thinking by connecting stor-

ies to curriculum as well as to a place on a graphical, interactive map within a formal-

ized learning environment. For example, once all learners in a cohort have created and

shared their stories on the map, other learners may “walk” around the landscape to

view, comment and to learn about the stories created by others, thus creating a stan-

dardized collaborative and authentic learning environment.

I-DIGEST framework
Towards the goal of providing authentic relevant learning opportunities for Indigenous

learners, we propose the I-DIGEST framework. The I-DIGEST framework is shown in Fig. 1.

The 5 main phases of the I-DIGEST framework are as follows:

1. Knowledge gathering – With digital storytelling, knowledge gathering consists of

creating multi-media content from various sources such as audio, video and image

files. Digital storytelling is the process of illustrating personal narratives and stories

with artwork, music, voice-overlay, video-clips and text (like a first-person mini-movie).

Knowledge holders, knowledge sharers and community leaders play an integral role in

the knowledge generation process, which in order to acquire a depth of knowledge, is

time-consuming and intensive (Srinivasan, 2007).

2. Knowledge building – Once the digital stories have been created and entered into

the system (referred to as the Digital Story Repository in Fig. 1), they may be used

within relevant curriculum by associating digital stories with curriculum thereby

providing authenticity and relevancy to learning. This knowledge may be managed

within the course and/or managed locally within each community, ensuring that

the stories are shared appropriately.

Fig. 1 The I-DIGEST framework

Loewen et al. Smart Learning Environments  (2018) 5:4 Page 5 of 16



3. Learning Design - the digital stories may then be converted to learning objects

conforming to a standard format, such as IMS-LD or SCORM, allowing for

reusability. This phase runs parallel with the ICT Implementation phase as

tools may be created to simplify the input process for learning objects,

allowing for their storage, association, and retrieval within the learning

environment.

4. ICT Implementation – ICT tools may be designed in order to simplify the creation

and addition of digital stories and to encourage place-based learning to take place

within informal and formalized curriculum. For example, a fundamental issue

identified in previous research was that any tool used in the gathering of knowledge

must not take away from opportunities for actual place-based learning (Loewen et al.

2017). Mobile devices have been identified as a useful tool to allow for knowledge

gathering and input into a learning system (Dyson et al., 2009), allowing for learning

to take place in the environment that the learner is most comfortable in. In Fig. 1,

mobile devices may be leveraged to create digital stories (i.e. mobile/web digital

storytelling app) and also to view them (i.e. mobile/web viewing app). Figure 2

provides a more in-depth visual representation of this process. The learner may be on

the land, at a point of interest, for example, a monumental cedar tree and may find

more information about this tree through the app, or may provide additional

information,for example personal experience in the form of video, audio, text, or

images.

5. Tool Creation – Tools must be created, in the form of web-based and mobile

interfaces, to allow for the input of knowledge, as well as for the access of

knowledge using a place-based approach, for example, by identifying digital stories

and associated learning objects by location (i.e. using GPS co-ordinates).

Fig. 2 Leveraging mobile technology for digital storytelling
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In order to prove the efficacy of the I-DIGEST framework, we created a prototype set of

applications to be applied to a case study scenario. Feedback on this approach was pro-

vided via a video presentation and questionnaire to educational and Indigenous know-

ledge experts. For standardization and reusability in mind, all of the tools have been

created using the IMS Learning Tool Interoperability (IMS-LTI) extensions to allow for

centralized management of all of the knowledge and information within the LMS.

Prototyping the framework
To show proof of concept of the I-DIGEST framework, the following set of LMS tools

were created:

� Learning Object Creation Tool – allows for the creation of a Learning Object (LO)

or objects that are then added to the LMS database. The database gives each LO an

ID, allowing for the association of digital stories (and possibly other types of LOs)

at a later time. This tool has been created to conform to the IMS Learning Design

(IMS-LD) learning object standard for the purpose of standardization and

reusability.

� Digital Storytelling Interface – allows for a user of the system (learner, teacher, etc)

to create a digital story and associate it with a place on a map, as well as with

already created curriculum. This interface may be used in two different ways: firstly

via a visual web-based interface (for example on a map), or secondly, via a mobile

device, which provides the opportunity for the story teller to create stories from

within the environment that they are most comfortable.

� Collaboration tool – once a user has created a story, the collaboration tool allows

users to share it to individual users or to a group of users (for example, to other

learners in the course, to a cohort, or to a community).

� Visual Place-based viewing interface –Allows teachers and other learners to navigate

the map to view digital stories created by other users. This may be done through a

visual map within the learning environment or via mobile devices, which provide

additional functionality by allowing the learner and teacher to navigate to the actual

physical location where the digital story was originally created, thus providing a more

authentic, relevant, and potentially interactive environment in which to learn.

To further test the efficacy of the I-DIGEST framework, a case study implementing

prototype tools was provided for expert analysis. A very simple example course was

created and each of the prototype tools was used to demonstrate the functionality of

the I-DIGEST framework within the example course. This was accomplished by firstly,

creating a set of LOs; secondly, incorporating experiential learning by creating a digital

story that was associated with a learning object; thirdly, sharing the story with other

learners, and lastly, viewing a digital story created by another learner.

Plants of Haida Gwaii – A case study
The Haida people have resided on Haida Gwaii for millennia. Located at the edge of West-

ern Canada, Haida Gwaii is home to some of the last remaining tracts of coastal temperate

rainforest. Over the centuries, the Haida people have relied on the ocean and forests for

their material, cultural, and spiritual well-being. Since the 1980s, Haida resistance to
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multi-national logging efforts has lead to the revitalization of culture and community and

in western terms, greater local control of the land through community-based forest tenures

and legal recognition of Haida title to the land (Takeda, 2014). Education that includes

local knowledge, insight and perspectives within the curriculum may further assist in the

revitalization process. With this in mind, the course created is called “Plants of Haida

Gwaii”, and the initial course structure is shown in Fig. 3.

A learning object was created for each type of plant and consisted of knowledge

gleaned from Euro-centric resources. Indigenous learners have the opportunity to view

this knowledge, to comment on it, and to discuss it. To allow for experiential and

place-based learning opportunities, the learner may then use digital storytelling to aug-

ment learning objects by using the digital storytelling interface tools described previ-

ously. The basic interface for adding a digital story is shown in Fig. 4.

When creating a digital story, the learner has the choice of creating it from this web

interface by navigating to a physical location using a mobile device that is GPS enabled.

The two interfaces for creating a digital story are shown in Fig. 5.

The output of this process is a digital story that provides local knowledge, perspective

and insight into the importance of each of these plants for the well-being of local

people in a material, cultural and spiritual context. The digital story may then be asso-

ciated with the learning object already created for that plant in the course curriculum.

Once the learners have created their stories, they become part of the knowledge base

for the course and may be shared for access by other learners through the same

web-based interface and mobile device app used for the creation of the stories.

Research design
Stemming from the philosophical foundations of a transformative worldview, this re-

search follows a qualitative design approach, and uses the one-on-one interview re-

search methodology, identified by Creswell (2013) as an effective qualitative technique

for this approach. One-on-one interviews were performed with education and Indigen-

ous knowledge experts, either in person or by email. Participants were asked to view a

20 min explanation of the I-DIGEST framework and were given a demonstration of the

Fig. 3 LMS course for Plants of Haida Gwaii
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case study example that implemented the prototype tools. Participants were then asked

the following questions:

1. Please identify your professional roles and interests as well as any other affiliations

and roles you would like to mention.

2. In your position as an educator, teacher or in any supporting role, have you

incorporated digital storytelling into learning? If yes, as best you can, please

describe how. If not, please identify reasons why you have not.

3. Do you incorporate any mobile device technologies in your classroom? If yes,

please describe how. If not, please identify why you have not

4. What do you see as the benefits/drawbacks of this system for the learner/teacher/

curriculum designer in regards to providing authentic learning opportunities for

Indigenous learners?

Fig. 4 Place-based interface for adding a digital story

Fig. 5 Methods for adding a digital story to a course using; (a) web interface, (b) mobile app interface; ICT
– Information and communications technology, IK – Indigenous knowledge, IMS-LD – IMS learning design,
IMS-LTI – IMS Learning tool interoperability, LMS – Learning management system, LO – Learning object,
SCORM – shareable content object reference model
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5. What do you see as the overall strengths/weaknesses of this approach to designing

learning for Indigenous learners?

6. Are there other ways in which you could envision a system like this being used?

Please elaborate if possible.

Each question was designed to best elicit responses that fit the research ques-

tions, specifically the extent in which participants integrate digital storytelling,

whether participants use mobile device technologies and how, and lastly, what their

views and concerns are regarding digital storytelling as a learning tool used in this

approach.

Participants

From a pool of approximately 20 experts, 10 participants provided feedback for this

study. To provide perspectives from both world views, both Indigenous (5) and

non-Indigenous (5) experts were included in the study.. All participants chosen were

highly qualified in the education and educational technology sectors including the fol-

lowing areas of expertise:

� Faculty Development, Center of Excellence for Teaching and Learning (tertiary

institution)

� Director of Aboriginal Education and Community Connections (tertiary institution)

� Managing Editor, web and paper for an Indigenous nation

� PhD, Faculty of Business, Indigenous Leadership, Human Resource Management

and Leadership, and Indigenous Governance (tertiary institution).

� Curriculum and Research Development, Indigenous Governance

� Indigenous Studies Faculty, Indigenous Elders Coordinator (tertiary institution)

� Indigenous Advisor (tertiary institution)

Results
Working from the questions posed to the participants, and on the richness of the data,

particularly for questions 4 and 5, the results were coded into three themes (Creswell,

2013); strengths, weaknesses, and alternative uses.

Strengths

Strengths identified for the I-DIGEST framework and experiential learning approach

include, firstly, that it builds an inclusive and respectful process for knowledge sharing.

As one participant stated:

“Including learner voice in the design and then evaluation strengthens the model –

feedback loops throughout the process could be easily integrated”.

This supports the design of phase 1 of the I-DIGEST framework as it may incorpor-

ate learners, knowledge holders and community members into the design process. As

one participant stated, it is important that:
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“the local community and Indigenous knowledge keepers are included in the

curriculum design to help create culturally safe boundaries for Indigenous learners.”

Another expert identified the I-DIGEST framework as.

“allowing us (Indigenous peoples) the opportunity to share our stories as appropriate

vs. stories being told ‘about’ us.”

Secondly, as noted by Srinivasan & Huang (2005), there is promise in approaches

that engage communities to create and document information about their lives and

collectively reflect on this. To further support this, another participant stated that

the system:

“allows the students to tap into what engages them, and to bring it back to the theory,

because every learner comes in with their unique perspective”.

Being able to provide a unique perspective and integrate it into the learning process

by associating it with curriculum is the foundation of phase 2 of the I-DIGEST frame-

work (shown in Fig. 1). Thirdly, from an Indigenous perspective, particularly one that

historically uses oral traditions to pass on knowledge from generation to generation,

this kind of tool allows an alternative path of expression in learning:

“From an Indigenous perspective, you have these ideas and thoughts, you’re not that

skilled as a writer to get it across; the visual medium allows you to”.

The experiential learning methodology of digital storytelling has been identified as

being a method allowing Indigenous learners to expand the reach of traditional stories,

using a visual platform to maintain oral tradition (Duveskog, Tedre, Sedano & Sutinen,

2013). Lastly, a standardized approach, identified in previous research as warranting

further research (Sen, 2005; Hartnell-Young & Vetere, 2008), is also seen as valuable by

participants as it allows “access for a wider audience, and therefore more accessibility”,

lending credence to phase 3, 4 and 5 of the I-DIGEST framework, where ICT ap-

proaches have been designed and tools created with standardization in mind, allowing

for learning object accessibility and reusability.

Lastly, multiple participants identified the mobile device integration of the I-DIGEST

framework as very important and novel as many rural Indigenous communities lack

traditional ICT infrastructure and have moved straight to mobile devices. Therefore

any solution that incorporates mobility will reach a much larger portion of the rural In-

digenous audience.

Weaknesses

Ensuring the right knowledge experts and teachers are involved in the design and deliv-

ery process is seen as a very difficult task and hence should be considered a weakness.

As one participant states:

“Traditional protocols and teachings will need to guide this process of knowledge

sharing and curriculum development”.
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This is further supported by Bang et al. (2013) who observe that the design of learn-

ing environments and the development of technologies must centrally involve Indigen-

ous communities as decision makers. Referring back to the literature, the lack of

training in cultural diversity has been identified as an issue (Philpott et al., 2009), and

warrants further research into ways in which the problem may best be approached and

alternative solutions found. This was supported by multiple participants, with one stat-

ing that some educators are not willing to change:

“There’s this old, traditional ‘this is the way you were taught, this is the way I was

taught and this is the way it will be taught’, still that really traditional ‘wordy’

model”.

Lastly, privacy, ethics, and security issues have also been identified as an area of con-

cern by participants:

“I worry that Indigenous sacred places could be identified and then visited by people

who shouldn’t be there “.

Again, this is supported by the literature (Raseroka, 2008; Sen, 2005) due to the pos-

sibility of misappropriation and misuse of this material. Any implementation that fol-

lows the I-DIGEST framework must carefully consider the audience and the usage of

the content created.

Alternative uses

Some alternative uses were identified by participants. Firstly, it was mentioned by one

participant that this sort of system would be useful for international students, who in

the participant’s experience, enter the learning environment feeling excluded from the

start. Any tool that can allow them to incorporate their own perspective, their own

story into the curriculum, “can assist in this process”. Multiple participants identified

that this form of learning is also vital to the language revitalization process. Secondly,

one participant identified a recent exhibit at an art gallery, where a First Nations com-

munity in Canada explored how place is re-assigned importance, as being a useful

medium for incorporating the I-DIGEST framework.

“I envision this platform providing an authentic learning experience for Indigenous

students of all ages.”

This participant is referring to the ability of the I-DIGEST tools to allow for the cre-

ation of individual digital stories that may compliment this exhibit by providing

place-based associations for each narrative, thereby providing a richness of data that

was not previously shared. Another participant observed that.

“Indigenous Nations wanting to rebuild their knowledge systems and connection to

the land could benefit from a system like this.”

It was identified that there should be a way in which to create digital stories from

urban environments, to be able to tell a story from afar, not just from within the
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traditional territory of an Indigenous community, thereby allowing relocated commu-

nity members to re-connect with and to contribute to their community and their cul-

ture in an authentic and relevant way.

Discussion
The purpose of this research was to find ways in which ICT may be leveraged to create

authentic and relevant learning opportunities for Indigenous learners. The literature

identified experiential learning as an effective methodology for Indigenous learners, for

example, digital storytelling. It is worth noting that digital storytelling is not the only

methodology that may be implemented using the I-DIGEST framework. Author et al.

(2016) used a fuzzy logic approach within a similar framework, the I-SLATE frame-

work. The first research question asked Indigenous educators to what extent they were

able to integrate digital storytelling into learning using ICT tools such as an LMS. Par-

ticipants identified that digital storytelling builds an inclusive and respectful process for

sharing knowledge in a way that for example, fits within a culture that historically uses

oral traditions, quite often in the form of stories, to pass on knowledge from generation

to generation.

The second research question asked participants about their views and concerns re-

garding integrating digital storytelling into learning curriculum for Indigenous learners.

Overall, participants identified that the approach was novel and interesting but voiced

concerns that it would require further iterations to overcome some of the trepidation

that inherently comes with new approaches to learning, particularly those that involve

ICT approaches. For example, a participant requested more detail on how the ICT

components of the approach would ensure that privacy and security of the knowledge

was maintained.. Bang et al. (2013) observe that as revitalization and regeneration in

Indigenous communities continue, it will become increasingly necessary to repatriate

technologies that are for new knowledge building as well as for knowledge dissemin-

ation and sharing. This will require that the design of learning environments and the

development of technologies must centrally involve Indigenous communities as deci-

sion makers. Feedback from participants indicates that this research provides solutions

towards this goal, for example, by including local knowledge holders and community

members in the design process, and by incorporating oral and visual methods of ex-

pression into the knowledge building process. From the transformative worldview

employed in this research approach, these processes may be used to challenge and sub-

vert the constraints imposed on Indigenous learners, for example, in the form of a colo-

nialist oppressive educational system (Mertens, 2012). From this, it is clear that moving

forward, any educational initiative that involves Indigenous learners in a community

must fully involve the Indigenous knowledge keepers and the Elders within the com-

munity in the process of creating and vetting any knowledge, including digital stories

about that community. Additionally, any external influences to this process, including

educators and curriculum experts, must have the knowledge, the expertise, and most

importantly, the trust of the community to support the digital story creation process.

Addressing the third research question of how may mobile devices allow the learner

to be immersed within the environment in which they are comfortable, to allow for the

incorporation of digital storytelling into the curriculum for Indigenous learners, it was

identified that mobile devices allowed for place-based narrative, allowing the learner to
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be immersed within the environment they are most comfortable with. This method-

ology also allows the learner to share knowledge using the form that they are most fa-

miliar with for example, as an oral representation rather than a written representation.

Additionally, due to the lack of ICT infrastructure in many rural Indigenous communi-

ties and the increasing prevalence of mobile technologies in these same communities,

the mobile device integration of the I-DIGEST framework allows for learning oppor-

tunities to reach a much larger proportion of the rural Indigenous audience.

The novelty of this research is that it provides a standardized approach towards pro-

viding authentic and relevant learning for Indigenous learners. This standardized meth-

odology is missing in previous research; the I-DIGEST framework moves towards

standardization through the creation of ICT tools and approaches that allow for the in-

corporation of personal narratives, in the form of digital storytelling, into pre-created

curriculum. The significance to these observations and findings is that if authentic

learning is desired, it provides credence to the framework of designing learning with

community involvement at the forefront. These steps cannot be skipped, and therefore

any educational path taken by educators from outside to within an Indigenous commu-

nity is a lengthy, consultative, careful, considerate, and respectful journey. It is worth

mentioning that this system has been devised with Indigenous learners at the forefront,

but there is no reason why this system may not be used in other environments where

place-based learning environments provide an effective method of learning. Additions

suggested by participants include providing an outline regarding how to tell a story and

the key components of storytelling from an Indigenous perspective for learners before

they embark on adding content. It cannot be assumed that all students are

technically-savvy and innately know what creating a digital story entails, particularly

some of the issues and concerns that are raised regarding privacy, security and ethics

from within and beyond a community.

Conclusions and future work
As an experiential learning methodology, digital storytelling provides an engaging way

to bring lessons about community, culture, local values, and traditions into the class-

room (Skouge & Rao, 2009). The main purpose of this study is to provide a framework

that assists in allowing the incorporation of digital storytelling into learning curriculum

with the goal to provide authentic and relevant learning opportunities to Indigenous

learners. The I-DIGEST framework was designed and a relevant course example and

prototype learning approach were presented to expert participants to illustrate how the

I-DIGEST framework may be used in practice. Issues identified in previous literature

include the initial setup of the framework and of the knowledge data, which are both

labor and time intensive and to this end, additional tools have been created to stream-

line this process. Additionally, there may be resistance from communities with any ICT

tools and initiatives that take away from opportunities for place-based learning to occur

on traditional lands (Loewen et al. 2017). What has become clear in the validation of

this approach, particularly from Indigenous expert feedback, is that any tool used to

augment learning must build on the principles of supporting learners to engage directly

with their environment and their community. The benefits to the I-DIGEST framework

are, for example, that it allows Indigenous learners to stay connected to the land, to fol-

low a place-based pedagogy, while providing an opportunity to incorporate digital
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storytelling into established curriculum, through a standardized methodology thereby

providing authentic and relevant learning opportunities. Additionally, the I-DIGEST

framework and tools allow for learners within the course to collaborate with each other

by providing a common place-based interface in which to share their stories. Further to

this, if a modular approach is taken and the proposed framework is followed, then once

the knowledge building exercises are completed, libraries may be created, used and

added to in future iterations. Lastly, place-based tools such as this may assist in show-

ing land use patterns which may have the important benefit of showing how a commu-

nity or communities access the land and resources within their traditional territories.

For example, this type of knowledge may be useful to refer to when discussing land

and title for Indigenous communities worldwide. One casual observer of the framework

and tools commented that this sort of approach would have been very useful during

the 2010 northern British Columbia Enbridge Northern Gateway Project Joint Panel

proceedings as a tool to highlight how the land and resources were used and inter-

twined within and between the Indigenous (and non-Indigenous) communities affected

by the proposed pipeline. This knowledge could potentially be used as a way in which

to educate non-Indigenous peoples and other communities on Indigenous peoples’ land

usage needs and patterns.

There are a few recognized limitations to this study. Firstly, as a qualitative study, the

sample size is small relative to quantitative research. A pool of 20 expert participants

were considered and only 10 responded. Ideally the percentage of respondents would

have been higher. Secondly, access to communities was an issue due to the length of

time needed, location, and the manner in which it takes to establish relationships and

trust within the community. Lastly, due to geographical, time, and cost restraints, the

questions were elicited in a questionnaire format. A more interactive interview process

may have provided a richer set of resulting data.

Future work of interest may include research on additional areas of application for

this framework, for example, using the tool as a way in which to impart knowledge to

the educators of the learners in the I-DIGEST framework, to help them better under-

stand how Indigenous learners interact with their community and the environment.

Additionally, taking the I-DIGEST framework to a community or communities and ap-

plying the tools and concepts towards the creation of digital stories to compliment

learning would provide more empirical data to further validate the I-DIGEST

framework.
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