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Authentic, place-based experiential learning is essential for students of ecology, whilst an understanding
of broader human impacts is necessary for effective conservation efforts. Creating future environmental
leaders requires fostering such understanding whilst building transferable skills in collaboration,
communication and cultural competence. Mobile technologies and collaborative digital tools can connect
students across broad geographic locations, allowing them to share experiences and build a common
understanding of global environmental challenges. Within this concise paper, we report on the initial
stages and proposed next steps in building a learning ecosystem, consisting of a digital platform and
embedded tools, to facilitate undergraduate learning in coastal ecology across universities in Australia,
Hong Kong and South Africa. Using here a framework guided by design-based research (DBR), we
discuss the design and development of these digital tools in context, and their proposed integration into
upper undergraduate science curricula across locations.
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Introduction

Authentic, place-based field experiences provide science students with opportunities to gain key scientific skills
and broader critical thinking and problem-solving skills (Smith & Sobel, 2010; Scott et al., 2012) whilst
improving their environmental literacy (DeWaters & Powers, 2006; O’Neill, et al., 2020). Activities that enable
students to both tackle authentic problems and share their experiences, especially across cultures, can help build
the transferable skills required of the next generation of environmental leaders (Lozano et al., 2017). Digital
tools for data collection and analysis expand the potential reach of these activities by facilitating communication
and collaboration between participants and across locations (Brammer, et al., 2016; Wald, et al., 2016).

Used alone, digital data collection simply substitutes analogue pen and paper data entry (Laurillard, 2012) and
may not provide additional educational value. In contrast, mobile data collection that is incorporated into a
learning ecosystem with other tools can enable collaboration and communication (Burt et al., 2019) as well as
the transformative student experiences required to tackle authentic problems (Lozano et al., 2017; Aguayo et al.,
2020). When applied within place-based courses in environmental science and sustainability, these tools have
the potential to enhance the development of transferable skills whilst fostering improved environmental literacy
and leadership (Burt et al., 2019). Moreover, linking activities across institutions and regions in a ‘glocal’
curriculum model can provide students with experiences that enable shared understanding of environmental
issues across cultural boundaries (Caniglia, et al., 2018; Burt, et al., 2019).

We present here our preliminary work on developing a learning ecosystem of digital resources for collaborative,
authentic, place-based learning in coastal ecology within three leading institutions — The University of Hong
Kong, The University of Melbourne and the University of Johannesburg. All three have strategic education
goals that include authentic, collaborative problem-solving in local and global contexts. Each also have coastal
habitats that are either highly urbanised or under other increasing anthropogenic pressures and strategic goals
that include building digital literacy and using digital tools literacy to address these issues in the global context.

Methodological framework and project progress

We are at an early stage in developing a learning ecosystem of digital tools to promote collaborative experiential
learning in coastal ecology across three locations — southern Australia, Hong Kong and South Africa. We
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discuss here our project plans within phases guided by design-based research (DBR), which situates
collaborative problem-solving research within real-world contexts (e.g., Wang & Hannafin, 2005; Reeves, 2006;
Anderson & Shattuck, 2012). However, we also anticipate practice research (PR), where DBR is integrated with

action research (AR) (Cole et al., 2005), will provide meaningful insights, since our project seeks to build
knowledge through collaborative situational inquiry involving both researchers and practitioners (Goldkuhl,

2013).
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Figure 1. Phases of design-based research (DBR) framework (redrawn from Reeves 2006: p. 59).
Phase 1: Analysis of practical problems and context

Project context

Major threats to marine and coastal ecosystems are increasingly global in nature and a sound understanding of
the impacts of anthropogenic activities, and of possible management activities is essential for students of marine
ecology. These shared challenges make urbanized coastal areas an ideal fit for international collaborations in
environmental research and education. This project is fueled by deep interests in coastal ecology and
conservation, along with a desire to bring contemporary research into teaching. The broader goals of all
institutions involved also align with collaborative learning in real-world contexts.

Each university emphasises experiential learning and engagement with local and global issues in their teaching
strategies. The University of Johannesburg states its mission as ‘inspiring its community to transform and serve
humanity through innovation and the collaborative pursuit of knowledge’ and a goal to develop ‘intellectually
rigorous curricula which respond innovatively to the challenges of the 21st century” (University of
Johannesburg, 2020). At the University of Hong Kong, institutional learning outcomes include to ‘generate and
evaluate innovative solutions to problems’ and to “participate actively in promoting local and global social,
economic and environmental sustainability’ (University of Hong Kong, 2020). And a graduate from the
University of Melbourne is expected to show proficiency in ‘engaging with contemporary local, national and
global issues’, working ‘collaboratively with people from diverse linguistic and cultural backgrounds’, and to be
able to ‘lead change for a sustainable future’ (University of Melbourne, 2020).

Phase 2: Development of solutions/intervention

Development of a mobile application — YourShore

A mobile application, YourShore, was developed by the Field Acquired Information Management Systems
(FAIMS) group at Macquarie University in collaboration with the first author (Table 1). YourShore was
developed as a module on the FAIMS Mobile platform (Ballsun-Stanton, et al., 2018) as part of a proposed
collaborative project in citizen science. Its initial goal was as a tool for collecting biophysical data on coastal
habitats and engaging non-specialist user groups, such as community and school groups and citizen scientists.
Within YourShore, users can record basic habitat and species information and geolocate these data through
inbuilt GPS (Figure 2). Coded, categorical values provide structured data, all recordings can be annotated and
embedded help is provided through information boxes. The application enables offline data collection, online
data storage and easy data synchronisation across multiple users. Users are guided by descriptive images and
text, and directed to upload photographs to support their observations at several points in the application,
allowing off-site validation of most records. The application is therefore well-suited to both its original purpose
of data collection by citizen scientists, and to data collection during field excursions in the higher education
context. YourShore is open source and freely available on Google Play for Android 6+. The FAIMS platform is
being upgraded as part of a current Australian Research Data Commons (ARDC)-funded project, which includes
making the platform accessible across iOS as well as Android. We are consulting with this group to integrate
these upgrades, as well as to determine the ownership of data generated from the app.
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We plan to adapt YourShore to the higher education context and to create modified versions of the app for each
location, starting with Hong Kong, then moving to Melbourne and Johannesburg as feasible. This will entail an
iterative process of stakeholder consultation and engagement, with subsequent modifications to the open-source
app involving input of location-specific data on habitat parameters, species lists and impact types.
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Table 1. Project progress in creating a community of digital resources, placed within a design-based research (DBR) framework. Shaded cells denote completed
tasks (green/medium shading), those in progress (yellow/light shading), or not applicable (grey/dark shading); unshaded cells denote tasks in planning.
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Figure 2. Screenshots from the YourShore app, showing login options, hierarchical menus, categorical
data entry, annotation options and information boxes.

Resources in development

Funded by a Teaching Development Grant at the University of Hong Kong to the first and fourth authors, a team
at HKU are developing a digital platform and shared database to integrate with the YourShore app. Further co-
learning will be enabled by the piloting of other tools within courses, which may include videoconferencing,
collaborative writing exercises, synchronous class sessions and the sharing of asynchronous reflective video
journals (e.g., sensu Burt, et al., 2019). Figure 3 presents examples of how specific tools may build student
skills.

Phase 3 — Testing, refinement and dissemination

Digital tools and learning activities will be trialed and refined through an iterative process involving
collaboration with all stakeholders — instructors, developers, curriculum designers and students— across all
locations and added to the menu of selections of the shared digital platform. We plan to begin this process
within a third-year subject at Hong Kong University, with support through a Teaching Development Grant, and
use feedback from this subject to inform further development at Melbourne and Johannesburg. Where
appropriate, the app and associated activities may also be disseminated to external organisations. For example,
The Nature Conservancy Hong Kong has requested use of these tools for their public outreach and education
activities on coastal environments in Hong Kong.

. - Environmental
Authentic problem Collaboration and .

solv?ng communication Cultural competence II';‘:::!S:?:
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Figure 3. Transferable student skills and possible aligned tasks and activities for the learning ecosystem
Phase 4 — Evaluation and reflection

The utility of the digital ecosystem will be monitored by students’ measures of achievement in related
assessment items but also through direct, solicited feedback from students on their experiences in each subject in
which digital tools are embedded. Student experiences with the YourShore app specifically will be monitored
through a general ‘rating and comment’ function built for the app and focused on user experience. Students’
experiences in collaboration will be evaluated through reflective assessment pieces and surveys, with findings
informing the development of future project iterations. Throughout the testing, refinement and evaluation
processes, we will be mindful of the potential for biases in interpretations owing to the close relationship
between the researchers and the project, bringing in research assistants and facilitators where required.
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Conclusions and next steps

The next phases of the project will involve: further technical development of YourShore to input location-

specific data, determination of server access, data sharing and ethical requirements, and continuous stakeholder

engagement to determine the composition of digital resources and their positioning within the curriculum at

each institution. We see this as a dynamic and iterative process for which a design-based research framework,

and principles from action research and practice-based research, will be instructive.
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