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Abstract

During COVID-19, online collaboration became more accessible
than before, enabling higher education students and teachers to
organize virtual mobility experiments and run projects with
stakeholders across cultures. In this paper, we focus on three
blended intensive programs, two in Finland and one in Hungary, to
explore how the pedagogical approach of project-based digital
storytelling combined with reflective writing contributed to students’
sustainability competence development during the pandemic and
after. In these programs, multicultural teams of students worked on
real-life digital storytelling projects aimed at driving sustainable
changes in people’s thinking, behaviour, and lifestyles. Digital
storytelling has proved effective in fostering students’ 21st century
skills through engagement and co-creation with the wider world.
Based on qualitative content analysis of 67 semi-structured learning
journals, we explore students' developments in values-thinking,
collaborative, and self-awareness competences during their digital
storytelling projects. With insights from student reflections on their
virtual, online, and blended learning, we discuss challenges and
successes of project-based, collaborative, and reflective learning
and propose best practices for using collaborative digital storytelling
as a transformative method to foster sustainability competences
across cultures.
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Introduction

The COVID-19 pandemic brought unprecedented changes in higher education (HE) worldwide
and accelerated underlying trends that had long been initiated but had not seemed an immediate
necessity before the pandemic (Crawford et al., 2020; Ma et al., 2021; Marinoni et al., 2020; QS,
2020). As a result, universities felt the need to bring about a complete transformation of their
educational service, which induced the pedagogical renewal of classroom management and
teaching practice. With the shift to emergency remote teaching, it became apparent that these
methodological innovations were a must. Higher education institutions’ (HEI) responses to the
pandemic required the establishment of new digital learning environments and spaces (Bygstad
et al., 2022; Laufer et al., 2021; Marks et al., 2021), the use of new forms of educational resources
(Mishra et al., 2020), the application of new teaching approaches and methods (Mishra et al.,
2020), and new motivation and attitudes to teaching (Kulikowski et al., 2021; Sangwan et al.,
2021). Courses were transferred to fully online environments using digital platforms that were first
new to most players, teachers, and students alike. Teachers needed to resort to digital teaching
materials and select online applications to aid classroom work online. Working in a digital
environment implied that both teachers and students acquired and developed higher-level digital
literacy to assist the teaching and learning process (Falloon, 2020; Pawlicka et al., 2022).

Conventional teaching methods, classroom activities, and assessment practices had to be
revisited and some of them were replaced by more effective approaches and tasks that supported
better the achievement of the course’s learning objectives and outcomes in an online educational
environment. Studies have shown that tasks that were aimed at developing students’ higher-order
thinking skills (HOTs) came to the fore and were used more frequently in online and blended
classrooms (Jankowski, 2020; Koris & Pal, 2021; Pal & Koris, 2021). Digital teaching and learning
contexts relied more on students’ engagement and interactivity, and thus tended to adapt teaching
methods that ensured experiential and immersive learning. Also, employing competency-based,
project-based and problem-based teaching approaches proved to be a key to success in students'
academic achievement amid the corona crisis (Adinda, 2021; Hira & Anderson, 2021). Fully online
courses and blended courses should consider individual learner differences and ensure more
customized, individualized learning, which places teachers in the role of mentors or coaches.
Clearly, the pandemic prompted a paradigm shift in education and created a new normal that
paved the path to the future of higher education (Pacheco, 2021).

Not only did teachers need to renew their pedagogical approach, but also students’ mindset and
attitude to learning had to be changed, and they had to develop transversal skills (levers et al.,
2022). Part of these skills were related to the learning process and learner autonomy, for example,
self-direction, perseverance, self-initiation, accountability, thinking skills, as well as media and
digital literacy. Another set of competences stems from the necessity of coping with challenges
posed by remote and blended teaching and such competences include collaborative, critical-
thinking, and problem-solving skills, as well as creativity (levers et al., 2022). The COVID-19 crisis
created a learning context that allowed room for reflective learning, and students grasped the
opportunities and demonstrated their high-level reflection attitudes by submitting detailed, high-
quality learning journals or student portfolios (Koris & Pal, 2021).



A growing body of research exists into the challenges and opportunities the COVID-19 pandemic
brought on HE (for example Koris et al., 2021; Ma et al., 2021; Marinoni et al., 2020; Pal & Koris,
2021; QS, 2020) and the necessary teacher and student competences the pandemic fuelled to
develop (for example Drajati & Putra, 2022; Jankowski, 2020; Levers et al., 2022; Koris & Pal,
2021). In addition, there is an extensive body of literature on reflective writing and sustainability
competences from the pedagogical point of view (for example Brundiers et al., 2021; Engle et al.,
2017; Glasser & Hirch, 2016; Hanning et al., 2012; Lambrechts et al., 2013; Lozano et al., 2017,
Perez Salgado et al., 2018; Rieckmann, 2012, 2018; Sephard et al., 2018; Sterling et al., 2017;
Wals, 2015; Wilhelm et al., 2019). However, no systematic body of research to date has been
devoted to the exploration of combining digital storytelling with reflective writing to foster
sustainability competences. Therefore, it is particularly interesting to analyse how the acquisition
of sustainability competences can be traced in students’ reflective writing in the various stages of
remote and blended teaching and learning through digital storytelling. With insights from students’
reflections on their learning during and after the COVID-19 pandemic, we discuss the challenges
and successes of project-based, collaborative, and reflective learning and propose best practices
for using digital storytelling as a transformative method for fostering sustainability competences
across cultures.

Key Sustainability Competences

The notion of sustainability competence in this paper refers to ways in which to define and
articulate students’ knowledge, skills, values, and attitudes as learning objectives that are
considered crucial for them to master in order to handle complex sustainability issues, problems,
and challenges in their studies, personal lives, and professional contexts (Barth et al., 2007;
Gardiner & Rieckmann, 2015; Lambrechts et al., 2013; Lozano et al., 2017, p. 3). After the
publication of the well-known and much referenced systematic literature review and conceptual
analysis of sustainability competences by Wiek et al. in 2011, a growing number of studies have
been devoted to defining and discussing clusters of key sustainability competences in higher
education. As new lists and definitions of sustainability competences continue to be proposed,
several sustainability competence frameworks and competing labels for similar competences
currently coincide (for example Brundiers et al., 2021; Engle et al., 2017; Glasser & Hirch, 2016;
Hanning et al., 2012; Lambrechts et al., 2013; Lozano et al., 2017; Perez Salgado et al., 2018;
Rieckmann, 2018; Rieckmann, 2012; Sephard et al., 2018; Sterling et al., 2017; Wals, 2015;
Wilhelm et al., 2019).

According to Brundiers et al. (2021), it is important to see sustainability competences as distinct
yet interdependent, forming a holistic framework that supports the analysis and handling of
sustainability challenges (cf. Cebrian et al., 2020; Redman & Wiek, 2021; Vare et al., 2019). The
present paper is based on the refined framework proposed by Brundiers et al. (2021) that
discusses and builds on the following key sustainability competences identified, and later
operationalized, by Wiek et al. (2011; 2016): systems thinking competence; anticipatory or futures-
thinking competence; strategic competence; interpersonal or collaborative competence; and
normative or values-thinking competence. All these key competences contribute to an overarching
critical problem-solving competence. In addition, Brundiers et al. (2021, pp. 20-21) suggest that
two additional competences be added to the framework: implementation competence and



intrapersonal or self-awareness competence. The key learning objectives of all these eight key
competences are summarized in Table 1.

Table 1

Key sustainability competences and key learning objectives (adapted from Brundiers et al.,
2021, pp. 21-22; Wiek et al., 2016, 2011)

Competence Learning objective

1 Systems-thinking competence Ability to approach complex problems critically and analyse them
across different domains and scales

2 Anticipatory/futures-thinking competence Ability to form and adjust visions and scenarios in relation to the
status quo

Ability to plan and create sustainability transition strategies and

3 Strategic competence . .
interventions

Ability to carry out iterative implementation actions, to monitor
4 Implementation competence their successes and challenges, and to further develop
disruptive and transgressive long-term action

Ability to identify and assess one’s own values, contextual,
cultural, and historical values, shared values, practised values,
and oppressive societal structures

5 Normative/values-thinking competence

6 Interpersonal/collaborative competence Ability to engage and inspire team members and stakeholders in
ways tailored to their knowledge and needs

Ability to be critically self-aware, to assess one’s feelings,
behaviours, positions, and roles, and to motivate and self-
regulate one’s learning

7 Intrapersonal/self-awareness competence

8 Integrated problem-solving competence Ability to combine competences to tackle sustainability
challenges within and across disciplines as appropriate

The key competences 1-4 in Table 1 underline the importance of approaching sustainability
challenges as complex wholes that must be addressed with thorough systemic knowledge and
understanding, keen anticipatory visions, strategically planned interventions, and conscious action
geared to making practical changes on the ground (Brundiers et al., 2021). The key competences
5-7 in Table 1 can be seen as cross-cutting competences that underline and underpin
sustainability actions through their focus on communication and collaboration, value-based
deliberation and ethics, and critical self-awareness. Brundiers et al. suggest that values-thinking
competence should be treated as the lead competence, “clarifying values embedded in all other
competences” (2021, p. 24). Finally, the problem-solving competence (8) integrates all key
competences to form an overall solutions-oriented approach to tackling sustainability challenges
on personal, social, and global levels.

According to Brundiers et al. (2021, p. 22), step-by-step pedagogical scaffolding is of key
importance when developing sustainability competences. So as not to overwhelm students with
too complex a set of competences and learning objectives at once, objectives related to the
personal and familiar should be addressed first, before moving on to more abstract societal and
global issues and challenges. In the present paper, our focus is, therefore, on the underpinning



and cross-cutting competences 5-7 of Table 1, which are seen as something personal and familiar
for students to develop and reflect on in any learning context. We argue that it is important to
engage students in practising and assessing their ‘soft’ skills needed for interpersonal encounters,
value deliberation, and critical self-reflection, as such transversal skills are in high demand in
professional contexts (Brundiers & Wiek, 2017). Familiarity with and awareness of the
underpinning competences 5-7 then prepares students for diverse topic-specific sustainability
issues, drawing on competences 1-4 in more complex disciplinary, transdisciplinary, and
professional contexts on social and global levels.

Pedagogical Approach: Project-based Digital Storytelling and Reflective Learning
Journals

In recent years, increasing attention has been paid to pedagogical approaches deemed suitable
for developing sustainability competences in higher education (Brundiers & Wiek, 2017; Lozano
& Barreiro-Gen, 2021; Lozano et al., 2022, 2019, and 2017). Lozano et al. (2017, pp. 5-6) argue
that to support teachers, learners, and curriculum designers, there is a need to create a systematic
framework of pedagogical methods used to foster sustainability competences in higher education.
Allin all, a diversity of pedagogical approaches is needed for fostering sustainability competences,
and it is important to apply various alternative methods aimed at engaging students in participatory
activities and critical thinking and reflection. Such alternative methods can include, for example,
problem and project-based learning around real-life sustainability challenges; collaborative
learning with peers and stakeholders; brainstorming and dialogues on online discussion forums;
case studies; critical reading and writing; peer assessment; reflexive accounts; and group and
personal diaries (Brundiers & Wiek, 2017; Brundiers et al., 2010; Lambrechts et al., 2013; Murga-
Menoyo, 2014; Sipos et al., 2008).

According to Lozano et al. (2017), project and/or problem-based learning is among the
pedagogical approaches that cover a broad range of sustainability competences, so adopting a
project-based approach “would be a good way to bring SD competence development into virtually
any course” (p. 10). In project-based learning, students usually work in self-directed collaborative
teams on real-life sustainability challenges that can be interdisciplinary, interinstitutional, and
international, also engaging university-external stakeholders from the public and business sectors
(Lozano et al., 2017, p. 7). In this paper, we explore how international higher education students’
project-based collaboration and reflection activities contributed to their sustainability competence
development. In our three case projects, multicultural and multidisciplinary teams of students
worked in collaboration with industry partners to co-create digital storytelling content aimed at
driving sustainable changes in people’s thinking, behaviour, and lifestyles.

Digital storytelling (DST) has proved effective in fostering students’ 21%-century skills through
engagement and interaction with the wider world (Barber, 2016; Fisanick & Stakeley, 2021;
Lazareva & Cruz-Martinez, 2021; Moradi & Chen, 2019; Niemi & Multisilta, 2016; Robin, 2016;
Robin, 2008; Yang & Wu, 2012). Such 21st-century skills include, for example, communication,
collaboration, creativity, critical thinking, digital literacy, and self-regulated learning. These go well
together with soft skills relevant to professional sustainability practice in the world of work and with
interpersonal, ethical, and intrapersonal skills that underpin key sustainability competences. As
concrete examples of skills developed through a project-based approach with multiple
stakeholders and real-life sustainability challenges, Brundiers and Wiek (2017) mention the



following: preventative self-care; effective and compassionate communication; collaborative
teamwork; responsive project management; impactful stakeholder engagement; and advanced
continuous learning. Similarly, in an international digital storytelling project connected with a real-
life sustainability challenge and involving industry stakeholders, Vesala-Varttala et al. (2021)
identified skills development related to systemic curiosity; ethical commitment; moral vision;
creative readiness; collaborative acumen; reflective learning; and hands-on change
communication.

The digital storytelling process followed in the three case projects of the present paper was in line
with the practice-based model proposed by Fisanick and Stakeley (2021), who see digital stories
as “short (2-5-minute) videos that rely on still and moving images, a soundtrack, narration, and
other components to tell a story” (2021, p. 2) and underline the importance of the step-by-step
process of digital storytelling “as a participatory media practice” (Lambert & Hessler, 2020). The
participatory process includes collaborative learning activities with team members and industry
stakeholders related to background research, audience research, idea generation, storyboarding,
experimenting with video-making software, and the final story creation, publication, and sharing.
Digital storytelling projects were a feasible pedagogical approach in the COVID-19 era, as they
can be planned, implemented, and evaluated in virtual project teams and through stakeholder
collaboration online. Fisanick and Stakeley (2021) draw attention to the many virtual and online
methods, applications, and platforms available to the participants of digital storytelling processes
to form partnerships, exchange knowledge and feedback, and co-create and share digital
storytelling products, concluding that building virtual project teams and strategic partnerships in
COVID times could be seen not as a challenge but as “a unique opportunity to develop closer
relationships with organizations that might otherwise be out of reach because of distance or cost”

(p. 40).

In our digital storytelling case projects, developments in sustainability competences were
accessed through students’ reflective learning journal entries composed with the help of guiding
prompts and reflection questions in line with the learning objectives of the sustainability project
courses. Reflective journal writing is a much-used tool in higher education to nurture students’
critical thinking and lifelong learning skills and to prepare them for future challenges (Alt et al.,
2022; Cowan, 2014; Fabriz et al., 2014; Hume, 2009; McCarthy, 2011; McGuire et al., 2009; Moon,
2006; Ryan, 2015, 2011; Thorpe, 2004; Tsingos-Lucas et al., 2017; Walker, 2006; Wallin & Adawi,
2018). To help students structure and focus their reflective writing and better describe and analyse
their learning experiences, guidance (in the form of questions, prompts, information, and
feedback) is regarded as adding to the quality of reflection, also making learning journal data
easier to handle, interpret, and assess by students, teachers, and researchers (English &
Kitsantas, 2013; Moussa-Inaty, 2015; Nesi¢ & Stojkovi¢, 2017; Wallin & Adawi, 2018). Redman et
al. (2021) identify reflective writing as one of the major tools for learning and assessment used in
connection with fostering sustainability competence developments, pointing out that learning
journals have many benefits, such as being easy to integrate with any course (Sroufe et al., 2015),
making visible and thus supporting students’ sustainability competence development (Clevenger
& Ozbek, 2013; Migliorini & Lieblein, 2016), and providing useful input for improving future course
implementations (Galt et al., 2013).



However, reflective practices also have challenges that need to be considered when using
reflection as a tool for fostering and assessing learning and competence development. Chan and
Lee (2021) conducted a comprehensive literature review about the challenges experienced by
higher education students in reflection tasks and found that students need encouragement,
feedback, and scaffolding to successfully address challenges related to poor motivation and
commitment to engage in journal writing; difficulties to understand the purpose and benefits of
reflection; lack of appropriate training for reflection; lack of rhetorical and linguistic skills in
expressing reflections; ethical and emotional discomfort when sharing personal feelings and
innermost thoughts; dysfunctional teacher-pedagogical, institutional, and socio-cultural support
structures; and devaluing attitudes related to reflection as a pedagogical and professional practice.
In the context of sustainability competence development and assessment, Redman et al. (2021)
underline the need to train students in reflection and to make them aware and knowledgeable of
sustainability competence development. They also bring up challenges related to the subjective
and not necessarily entirely honest or accurate nature of reflection, as students may manipulate
their journal entries due to various personal reasons, linguistic challenges, or external motives
such as getting a higher grade (see also Chan & Lee, 2021; Gordon & Thomas, 2018; NeSi¢ &
Stojkovi¢, 2017; Walker, 2006). In the present paper, we propose ways to help students and
teachers become aware of these challenges and improve commitment to reflection in project-
based sustainability education.

Aims and Research Questions

The aims of the study are 1) to explore HE students’ reflective practices with a special focus on
the development of their values-thinking, interpersonal, and self-awareness competences and 2)
to assess, compare, and contrast their reflections and their competence development between
three digital storytelling projects during and beyond the COVID-19 pandemic. This paper explores
HE students’ sustainability competence development and reflective writing through the following
research questions:

RQ1: Judging from their learning journals, how did HE students manage to develop their
values-thinking and interpersonal competences in collaborative digital storytelling projects
across cultures?

RQ2: In their learning journals, how well did HE students manage to reflect on their
sustainability competence development and show critical self-awareness of their learning?

RQ3: What were the respective challenges and best practices of reflective learning through
a fully online approach during COVID-19 and through blended learning implementations
after COVID-19?

Methods and Data

Digital storytelling case projects

The current research is based on three blended intensive programs (BIPs) that used digital
storytelling as a method for fostering sustainability competences across cultures. BIP1 and BIP2
were carried out in a Finnish HEI in May 2021 and May 2022, and BIP3 was implemented in a



Hungarian HEI in October 2022. In cooperation with partner universities across Europe, the
Finnish HEI has hosted such intensive programs for international students since 2016. The
concept of the program is built on an international real-life sustainability challenge for which
multicultural student teams ideate digital storytelling solutions in collaboration with selected
industry partners. Students engage in team building, audience research, and story planning both
in their respective countries and collaboratively across cultures. Finally, they use their research
results to co-create digital stories in video format with an aim to inspire and persuade their target
audience to become personally engaged with the sustainability issue brought up through the
stories.

Due to COVID-19 restrictions, BIP1 (Case 1) was carried out fully virtually and online over a period
of 8 weeks. The project-based course hosted 35 students from 6 universities from around Europe.
The real-life sustainability challenge of BIP1 was focused on how to support sustainable chocolate
production, marketing, and consumption. In their digital storytelling project, multicultural student
teams collaborated with two artisan chocolate companies to co-create inspiring video stories to
encourage consumers to make more sustainable chocolate purchasing decisions. BIP2 (Case 2)
was carried out in the framework of the same intensive program, but this time in a blended format
with a 7-week online module followed by an in-person intensive week. BIP2 hosted 40 students
from 12 European universities. The sustainability challenge of BIP2 was to promote sustainable
tourism and off-the-beaten-track destinations in collaboration with selected industry partners. In
their digital storytelling project, the students’ aim was to raise awareness of the sustainable
services and local delights of a small coastal town in southern Finland. BIP3 (Case 3) was
implemented in Hungary, following the model of BIP1 and BIP2 in Finland and with a focus on
promoting sustainable tourism in an urban (city) environment. The blended project was carried out
with the participation of 54 students from 8 European universities. The main goals of the students’
digital storytelling project were to discover one of the Hungarian capital city’s less-known areas
outside of its tourism business districts and to transform their perceptions and experiences into
digital stories that would persuade target audiences to visit the off-the-beaten-track area and its
local service providers. The underlying objective of all the digital storytelling projects was to
develop students’ key sustainability competences.

We applied the following 5-step digital storytelling process model to all our case projects: 1)
Research and Audience Insight; 2) Concept Design; 3) Scripting and Storyboarding; 4) Digital
Production; 5) Publication and Engagement (Morgado & Vesala-Varttala, 2023). In all three BIPs,
diverse digital tools were integrated into teaching and learning practice at different stages of the
collaborative digital storytelling process. The contribution of these digital technologies and
practices to student-centred learning can be described and categorised with the help of the so-
called SAMR model (Puentedura, 2020, 2009). According to the SAMR framework, digital tools
can enhance students’ learning experience if they substitute (S) a non-digital tool successfully and
if they manage to augment (A) and improve students’ actions. Further, digital tools can transform
students’ learning experience if they enable modifications (M) of tasks and roles and if they result
in the creation of new tasks and redefinition (R) of educational activities. According to Blundell et
al. (2022, p. 5), students’ actions that are often categorised as transformations (M&R) among
researchers using the SAMR model include “participating in project- or inquiry-based and
independent learning, being creative in new ways, and engaging with people and places beyond
the classroom.” Such transformations are also typical of our DST projects where students carry



out creative tasks collaboratively and autonomously with team members, teachers, and industry
partners across cultures online, virtually, and in person.

In their scoping review of researchers’ use of the SAMR model, Blundell et al. (2022) point out
that the choice of SAMR categories can vary in different contexts, and the categorisations depend,
for example, on the relative novelty of given digital tools and tasks to students and teachers. We
applied the model not to propose universal categorisations, but rather to illustrate the
transformation potential of collaborative digital storytelling as a learning practice. Table 2 illustrates
students’ use of digital technologies during each DST process step 1-5 and the ensuing effects of
enhancing and transforming their activities and learning experience through substitution,
augmentation, modification, and redefinition in line with the SAMR framework.

Table 2

DST process steps, student roles and tasks, technologies used, and SAMR categorisation of
educational activities

DST steps Student roles and tasks Technologies used SAMR categorisation
DST1: - Cross-cultural team - Shared Team Canvas - Modification of virtual and
building and collaboration online online team collaboration

R rch an
esearch and tasks across cultures (M)

Audience Insight - Project briefing Q&A with - Virtual chat and post
all stakeholders across boards - Redefinition and
cultures facilitation of multi-

- Online co-creation
- Autonomous background workshops via video-
research and benchmarking  conferencing apps

stakeholder collaboration
across cultures (R)

- Gaining audience insight - Shared fact files online
through surveys, interviews,

and empathy mapping - Online survey tools, digital

journaling tools, and online
interviews

- Shared Empathy Map

online
DST2: - Define the target audience - Shared Audience Profile - Substitution and
. and study their preferences Canvas online augmentation of canvas
Concept Design .
and needs . . L tools and templates with
- Online mind-mapping, idea .
- Crystallise purpose, goal eneration, and idea rankin shared online documents
ysta purpose, goal, 9 ’ 9 and platforms (S&A)
and main message tools
- Modification of creative
- Plan the type of story and - Shared Story Canvas . . . )
: . ) ideation, mind-mapping,
explore potential mediaand  online

concept presentations, and

channels .
- Story Planner website and  exchange of feedback
- Plan story elements shared online tools online (M)
- Presentations of and - Shared concept poster
feedback on each team’s template online

concept posters
Ptp - Shared peer assessment

template online



DST steps

Student roles and tasks

Technologies used

SAMR categorisation

DSTa3:

Scripting and
Storyboarding

DST4:

Digital Production

DST5:
Publication and
Engagement

- Prepare a DST script
- Create a storyboard

- Prepare a detailed audio-
visual script for a selected
medium

- Present ideas and share
continuous feedback within
and across teams and with
external stakeholders

- Make a shooting plan

- Shoot video, take pictures,
produce audio

- Edit digital content for the
selected media

- Test and finalise with target
audience members

- Decide metrics for
monitoring performance

- Prepare the story for
publication

- Make a sharing and
engagement plan for all
stakeholders

- Present and pitch your
story

- Co-evaluate the DST
process and products with
stakeholders

- Monitor and adjust digital
performance

- Story Planner scripting
tools online

- Storyboarding apps

- Audio-visual script
templates online

- Video conferencing apps,
virtual chat and post boards,
online presentation apps

- Shared shooting plan
template online

- Digital content generation
apps and tools

- Video-making and other
content creation and editing
tools

- Digital content-sharing
platforms and apps

- Digital content-sharing
platforms and apps

- Performance monitoring
data available through
publication platforms

- Shared assessment
templates online

- Substitution and
augmentation of scripting
and storyboarding tools by
using shared online
documents (S&A)

- Modification and
redefinition of creative
planning tasks by enabling
continuous collaborative
visualisation and feedback
online (M&R)

- Modification and
redefinition of digital and
creative production tasks
by encouraging
collaborative experimenting
online, learning from
mistakes, and sharing and
combining views and
knowledge (M&R)

- Design of new tasks
related to monitoring and
improving online
performance through real-
life DST projects and
engagement with
stakeholder networks and
audiences (R)

Open educational resources on digital storytelling, along with authentic samples of students’ digital
stories, can be found on the website of our Erasmus+ research and development project Learn to
Change - Collaborative Digital Storytelling for Sustainable Change: https://blogit.haaga-
helia.fi/learn-to-change/.
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Learning journals as qualitative research data

To foster reflective and collaborative learning, students in BIP1 and BIP2 were encouraged to
write a semi-structured learning journal with thematic prompts and guiding questions supporting
the learning objectives of their real-life sustainability projects. Writing a learning journal was
voluntary, as it was possible to pass the course without submitting the journal. In terms of
assessment, students were told that their journal reflections would not be graded as such, but their
reflective content would be used as evidence for formative assessment. A total of 25 students in
BIP1 and 28 students in BIP2 submitted their learning journals, written regularly during the learning
process. During the writing process, students were given continuous feedback by a team of
teachers from the participating universities. In BIP3, reflection activities were carried out as online
and in-person team discussions during the learning process, and formative assessment was
provided in situ by teachers from the participating universities. In BIP3, students were also offered
an opportunity to submit a semi-structured learning journal, with guided prompts and questions,
where they reflected on the learning process and outcomes of their digital storytelling project after
the completion of the course. A total of 16 students of BIP3 submitted their voluntary and
retrospective learning journals.

The data used in this paper was collected from semi-structured learning journals of students in
the three digital storytelling projects described above. All in all, a total of 69 students submitted
their voluntary learning journals, and 67 gave their written consent to use their reflections for
research purposes (25 in BIP1, 27 in BIP2, and 15 in BIP3). All the learning journals (BIP1-3)
contained guided self-reflection prompts and questions focused on multicultural team
communication and collaboration, values-thinking, self- and peer assessment, and self-regulated
learning.

In line with the research questions, our analysis of the learning journal data is focused on
identifying developments in the following sustainability competences: normative/values-thinking,
interpersonal/collaborative, and intrapersonal/self-awareness. Through a qualitative content and
thematic analysis (Nowell et al., 2017; Merriam & Tisdell, 2016; Miles et al., 2014; Elo & Kyngas,
2008; Guest et al., 2012; Braun & Clarke, 2006) of students’ learning journals, we first coded and
categorised developments in students’ knowledge, skills, values, and attitudes according to the
sustainability competence definitions in Table 1, adapted from Wiek at al. (2011, 2016) and
Brundiers et al. (2021).

Next, we analysed the quality of students’ critical reflections adapting the “reflection scheme”
applied by Alt et al. (2022), whereby students’ short-term (course-related) and long-term (future-
related) reflections were divided into three metacognitive reflection categories: 1) awareness of
one’s learning experience in terms of tasks and knowledge; 2) evaluation of one’s learning
experience in terms of limitations and effectiveness; and 3) regulation in attitude and behaviour to
perform better in the future (Wilson & Clarke, 2004, p. 27). In addition to metacognitive awareness
and evaluative understanding, students’ reflection process should also involve “active
engagement” and “deliberative action”, which connects individual reflection with larger social
structures and is aimed at instigating change and future improvement in both learning and action
(Alt et al., 2022; Ryan, 2015; Sandi-Urena et al., 2011). In the same way, as with using the SAMR
categorisations for describing the contribution of digital technologies to students’ learning
experience in DST projects, our categorisations illustrating the quality of students’ reflections



(awareness, evaluation, regulation) are not meant to be universal or clear-cut. Rather, we used
these categorisations as a tool to compare students’ journal reflections and to determine whether
similar developments in reflective learning competence could be found in journal entries across
all case projects.

Finally, we compared and contrasted students’ learning experiences and reflections between BIP1
(fully virtual and online) and BIP2 and BIP3 (blended with an online module and an in-person
intensive week), aiming to identify challenges and best practices. Based on the analysis, we
summarise key trends in students’ sustainability competence developments and discuss the
quality of their journal reflections during the COVID-19 pandemic and after. As development
suggestions, we propose pedagogical nudges with which to foster and improve higher education
students’ commitment to reflective learning and sustainability competence development in
collaborative digital storytelling projects.

Results and Discussion

Based on the qualitative content analysis of students’ learning journals (N=67) from our three
digital storytelling case projects (BIP1-3), we first present key findings related to students’ values-
thinking and interpersonal/collaborative competence development in Table 3 and Table 4.

Values-thinking competence developments

The guided prompts and questions related to values-thinking in the learning journals contained
triggers that made students aware of both personal and collective values bearing on the real-life
sustainability challenges and digital storytelling processes of the case projects in line with the
values-thinking competence description in Table 1. As the three projects all had different
sustainability challenges, the students’ values-thinking competence developments were context-
specific. However, similar developments in knowledge, skills, values, and attitudes can be
detected in reflections related to all case projects: 1) awareness of the urgency and necessity of
global transformation; 2) critical assessment of sustainability issues and oppressive systems; 3)
reconsideration of one’s own values, positions, and roles; 4) commitment to building shared
values; and 5) motivation to foster change across cultures. Table 3 illustrates students’ learning
journal reflections on their values-thinking experiences in BIP1-3.

Table 3

Values-thinking skills development, sample reflections, and level of reflection in learning journals

Skills developed Sample quotes Level of reflection
BIP1:

1) Awareness of the urgency of (S19) “I know now that the [cocoa] industry needs to  (S19) Awareness
sustainability issues change and become more sustainable.”

2) Assessment of current (S25) “For me, human rights are important when (S25) Evaluation

sustainability actions and buying chocolate, but | don’t always think about the

oppressive societal structures environmental impact of chocolate production when

buying it.”



Skills developed

Sample quotes

Level of reflection

3) Assessment of one’s own
values and lifestyles

4) Motivation to improve
knowledge, attitudes, and
behaviour to inspire collective
change

5) Motivation to negotiate
shared values across cultures to
drive global change

BIP2:

1) Awareness of the necessity of
transformation

2) Assessment of global
sustainability issues and
stakeholder expectations

3) Assessment of personal
goals, values, and habits

4) Emotional and ethical
commitment to sustainability
actions

5) Motivation to raise
awareness, inspire, and instruct
to drive global change

BIP3:

1) Awareness of cultural
differences in values

2) Awareness of personal value
developments

(S24) “My values have changed slightly. At the
beginning of the course | was resistant to changing
my buying behaviour because | always considered
price as the most important factor.”

(S13) “We all feel like we are in front of a very
complex problem and that we really want to do
something to change it.”

(S5) “1 think it’s very important to make sustainable
changes to our thinking and behaviour now that we
have the chance. | like this project because we are
encouraging young people to change their lifestyle.”

(S5) “We must tell everyone that sustainability is not
just a fancy label. It is the only way if we want to
enjoy our environment in the long run.”

(S25) “It’'s important that companies be efficient and
thoughtful of our resources, our Earth. They need to
be fully transparent in employing policies and
practices that are sustainable and respect human
rights.”

(S17) “Self-reflection and soft skills became more
important to me. | think they are more important
than academic knowledge at this stage of the
project.”

(S13) “1 want to live sustainably, | have a big heart
for nature and animals, so | attach a lot of
importance to this. | am careful not to go on holiday
by plane.”

(S6) “I really want to discuss sustainability in tourism
with our target audience.”

(S5) “I learned a lot about working with people from
other countries, and it made me realise that not
everyone has the same values.”

(S9) “The intensive week was such an eye-opener. |
got to meet so many new and amazing people and
learned about new cultures.”

(S24) Evaluation

(S13) Regulation

(S5) Regulation

(S5)
Awareness/Regulation

(S25)
Awareness/Regulation

(S17) Evaluation

(S13) Regulation

(S6) Regulation

(S5) Awareness

(S9) Awareness



Skills developed Sample quotes Level of reflection

3) Assessment of shared values  (S17) “I appreciate that we all were open and friendly  (S1) Evaluation
and mutual respect to each other. We respected everyone’s opinions
and made it work.”

4) Motivation to reconsider roles, (S12) “I must work on not being so ruthless to (S12) Regulation
values, and habits myself and others on my team. | shouldn’t have

unrealistic expectations for these types of projects.

| believe these are things | have to work on through

experience.”
5) Motivation to develop (S5) “We decided the next day to first talk about (S5) Regulation
attitudes and behaviour to team values and rules before continuing the project.

facilitate change across cultures  We all wrote down what we wanted from this team
and the keys to good communication.”

Collaborative competence developments

The guided questions in the learning journals have a strong focus on the analysis of teamwork, as
teamwork plays a central and tangible role in students’ digital storytelling projects. De Prada et al.
(2022) claim that even though soft skills, including teamwork, are often indicated as a requirement
in job adverts, little research focuses on the student’s level of different teamwork skills and
advocates convincingly for stronger support and development of teamwork in curricular and
extracurricular activities of university programs. De Prada et al. refer to a test designed by O’Neill
et al. (1999), focusing on six key soft skills for teamwork: coordination, decision-making,
leadership, interpersonal development, adaptability, and communication. Our results show that
students refer to similar components of interpersonal competence when asked to reflect on the
successes and challenges of their teamwork experience and roles. We approach interpersonal/
collaborative competence as “the ability to engage and inspire team members and stakeholders
in ways tailored to their knowledge and needs” (Table 1) and adapted the soft skills listed by O’Neill
et al. as a model for coding and categorising our students’ reflections on their collaborative
competence. Based on the learning journals, our students developed the following skills in all three
digital storytelling case projects: 1) transparency about the distribution of workloads; 2) inclusive
decision-making; 3) shared leadership; 4) empathy and adaptability; and 5) engaging
communication. Table 4 illustrates students’ learning journal reflections on their collaborative
experiences in BIP1-3.

Table 4

Collaborative skills development, sample reflections, and level of reflection in learning journals

Skills developed Sample quotes Level of reflection
BIP1:
Empathy and adaptability (S9) “I think it is still important to look at the other (S9) Awareness

dimensions of sustainability and to hear the opinions
of all team members on such a controversial topic.”


https://prc.springeropen.com/articles/10.1186/s41155-022-00207-1#ref-CR41

Skills developed

Sample quotes

Level of reflection

Engaging communication

Shared leadership and
inclusive decision-making

Empathy and adaptability

Transparency in distribution
of workloads

Empathy and adaptability

BIP2:

Inclusive decision-making
and shared leadership

Empathy and adaptability

Dealing with language /
communication challenges

Engaging communication

BIP3:

Shared leadership

(S12) “We need to work on our team communication
(especially concerning myself — I'm not very talkative
and keep myself back most of the time).”

(S11) “I like to control and lead everything, and | know
that having a leader in the team is important, but | feel
that sometimes | don'’t listen enough to others’ ideas
although that’s the point of the course and | know it is
important that everyone participates in the project.”

(S11) “Sharing with my team and listening to my team
members’ ideas was helpful. Being able to question
my own idea was also useful and helped me to write a
better character arc.”

(S14) “I suggested that we should share the
responsibility along with tasks based on our skills or
knowledge because | felt like | was doing too much.”

(S5) “I consider that | got better at learning from
others and understanding that my ideas may not be
always the best.”

(S28) fit is important/ “not to be afraid to express your
opinion or point of view on some ideas and to be able
to tell when you disagree and not just get along
because the majority says so.”

(S25) “I think people weren’t ready for my honesty. If |
have something to share and | think it’s okay to
address it then | will because it's best to be real all the
time than to pretend to be something we are not.”

(S13) “Of course, there are also small moments when
| want to say something but find it difficult to express
myself because | don't quite know how to pronounce
a word and then it gets stuck. | think it is quite a
challenge for me to have entered into this.”

(S18) “I would keep myself and my team members
motivated by reminding us of our purpose and not
forgetting what exactly we are doing the work for. In
addition, | think an enthusiastic and positive mindset
will also help to stay motivated, so | hope | can
contribute to this through my positive attitude.”

(S2) “Our team spirit was great since day one. We
made the decisions together and listened to what

(S12) Evaluation

(S11) Evaluation

(S11) Evaluation

(S14) Regulation

(S5) Regulation

(S28) Awareness

(S25) Awareness

(S13) Evaluation

(S18) Regulation

(S2) Awareness



Skills developed Sample quotes Level of reflection

everyone had on their mind. Dividing the roles came
naturally, everyone picked a role which felt
comfortable and they might have some previous
experience on it.”

Transparency in distribution (S12) “I felt a lot of the workload fell on me and R. due  (S12) Evaluation

of workloads to us speaking the most during the first days of the
course (we were trying to break the ice > team
chemistry).”
Inclusive decision-making (S3) “In the team division part, the quietest ones may  (S3) Evaluation

not share their opinion if there is too dominant a
person in the team and we see each other for the first
time.”

Adaptability (S8) “Generally speaking, it is good to have a planas  (S8) Regulation
it gives a clearer picture of what one is going to do
and how. However, changes are inevitable, better
ideas might pop up later, one can develop more
effective ways of doing things and acquire new
knowledge, so the plan is just a roadmap. Sometimes
one just wants to make a turn to a small street to
explore what is there, but you can never do that if you
want to control everything and set up everything in
advance.”

In what follows, we will discuss the answers to our research questions one by one.

RQ1: Judging from their learning journals, how did HE students manage to develop their values-
thinking and interpersonal competences in collaborative digital storytelling projects across
cultures?

Based on our qualitative content analysis illustrated in Table 3 and Table 4, we can say that digital
storytelling as a pedagogical approach is well-suited to fostering sustainability competences
across cultures. Our examples show that students in all our digital storytelling projects managed
to develop their values-thinking and interpersonal/collaborative competences through their
project-based collaborative learning in multicultural teams. Despite differences in the course
implementations, sustainability challenges, and learning journals between projects, similar types
of knowledge, skills, values, and attitudes were brought up and discussed in students’ reflections.
The learning journal templates used for BIP1-3 consisted of guided questions to induce students
to reflect on their learning and develop critical understanding. The guided prompts and questions
succeeded in supporting students to make visible their feelings, opinions, attitudes, and personal
takeaways along with ideas for future development.

RQ2: In their learning journals, how well did HE students manage to reflect on their sustainability
competence development and show critical self-awareness of their learning?

Based on the learning journals, and as illustrated with direct quotations in Table 3 and Table 4,
students managed to develop competences in critical self-awareness and reflective and self-
regulated learning in line with the intrapersonal/self-awareness competence definition in Table 1.



Students in all our digital storytelling projects managed to reflect on their learning experiences on
levels of awareness, evaluation, and regulation (Alt et al., 2022; Wilson & Clarke, 2004). Our
gualitative content analysis demonstrated that some students were able to go beyond mere
awareness of their learning experiences and engaged in an active evaluation of their learning
successes and challenges. Students in all our case projects also engaged with regulating their
learning and demonstrated motivation to change their attitude and behaviour and reconsider their
positions and roles to be better equipped for future projects and sustainability challenges. Even
though there is a hierarchy in quality between the three levels of reflection, it must be noted that
in the context of sustainability competence development, an increase in the level of students’
critical awareness is already of crucial importance and a prerequisite for building meaningful
engagement with larger and more complex societal and global sustainability challenges.

The content analysis of the learning journals also revealed challenges typically related to reflective
learning and writing (Chan & Lee, 2021; Redman et al., 2021). We found that especially in
situations of team friction or conflict, team members may not be entirely honest with their
assessments and evaluations, finding it difficult to reveal their innermost thoughts and assess their
own role and contribution in such situations. To make students more reliable evaluators of their
experiences, teachers need to provide continuous formative feedback and encourage students to
be aware of, evaluate, and regulate their competence developments in line with the project
learning objectives (Gardiner & Rieckmann, 2015; Migliorini & Lieblein, 2016).

RQ3: What were the respective challenges and best practices of reflective learning through a fully
online approach during COVID-19 and through blended learning implementations after COVID-
19?

In BIP1 the teamwork took place completely virtually and online. However, the fact that teamwork
was at the core of the project was seen as positive by students since many courses in the
emergency remote teaching period did not foster collaborative learning, and students were often
forced to learn on their own (Chen, 2021). Cooperative tasks increased students’ motivation, and
with the learning journals students felt that their voice was heard. By comparing the length and
depth of the learning journals between all BIPs, an increased level of commitment to journal writing
could be observed in BIP1, where students were open to expressing their feelings and attitudes
in-depth and illustrated their experiences with extensive journal entries and detailed examples.

In contrast with BIP1, which was fully online, BIP2 and BIP3 included physical mobility when
students worked face-to-face in multicultural teams. The blended format and its in-person
component were found to be highly inspiring by students, which somewhat affected their patience
to commit to written reflection. The learning journals of BIP2 were of good quality, but not nearly
as elaborate as those of BIP1. As a pedagogical recommendation, teachers should carefully
explain to students the short-term learning benefits and long-term career benefits of reflective
writing. Furthermore, students should be helped to understand how reflective writing can make
them better prepared to deal with the potential challenges of both online and in-person
multicultural teamwork later in their studies or in the world of work.

In BIP3, the in-process reflection was carried out in the form of regular coaching discussions with
each team, and some of the students submitted retrospective written reflections after the course.
These reflections were significantly less detailed than those in BIP1 and BIPZ2. In BIP3, students’



reflections show awareness of their learning experience, but they do not often engage in deep
evaluation of their learning experience. The in-person coaching and scaffolding and the guiding
guestions of the journal template were expected to pave the way for an in-depth self-reflection
concerning students’ learning experiences. However, despite the explicit encouragement to
illustrate their thoughts with personal examples, many students’ reflections included comments on
a rather general level without specifying further (“Learning as part of a project team was great. It
worked so well for me.” (BIP3_S7). Only a few students who perceived challenges in collaboration
and teamwork provided more detailed examples. Our pedagogical recommendation is that to
inspire students of blended implementations to commit more to reflective writing and learning,
teachers should provide them with a psychologically safe learning environment based on mutual
trust and robust support for overcoming their “ethical and emotional discomfort when sharing
personal feelings and innermost thoughts” (Chan & Lee, 2021).

Conclusion

The data for the present study was gathered through students’ semi-structured reflective learning
journals from three digital storytelling case projects (BIP1-3) and analysed by means of qualitative
content and thematic analysis of their learning experiences from the perspectives of 1)
sustainability competence development and 2) quality of self-awareness and critical reflection.
The case projects shared a similar real-life sustainability challenge that was approached through
similar digital storytelling processes and forms of teacher support, and students’ learning journals
contained similar thematic prompts. The differences between the case projects lie in the format of
the intensive program and the stage of writing the learning journals. BIP1 was fully virtual and
online, while BIP2 and BIP3 were blended with an in-person component. The BIP1 and BIP2
journals were written during the collaborative digital storytelling process, while the BIP3 journals
were retrospective reflections. Based on the qualitative content analysis of 67 learning journals,
we identified skills developments related to the values-thinking, interpersonal/collaborative, and
intrapersonal/self-awareness competences and discussed challenges and best practices of
remote (virtual and online) and blended (virtual, online, and in-person) learning during and after
COVID-109.

Our analysis demonstrated that the fully virtual and online remote learning project during the
pandemic created conditions that supported HE students’ interest in and commitment to
introspective self-awareness and reflective and self-regulated learning. The blended learning
implementations after the pandemic, by contrast, brought about conditions where students tended
to grow more impatient towards reflective practices and lacked commitment to assessing the
interpersonal, emotional, and ethical aspects of their learning process. We, therefore, suggest that
higher education projects actively explore ways to inspire students to engage in deep reflection to
improve their academic and professional sustainability competences and enrich their digital and
in-person collaboration with international peers.

Conflict of Interest

The author(s) disclose that they have no actual or perceived conflicts of interest. The authors
disclose that they have not received any funding for this manuscript beyond resourcing for
academic time at their respective university. The authors have produced this manuscript without
artificial intelligence support.



References

Adinda, D. (2021). A Competency-Based Approach to Support e-Learning During the Covid-19
Situation. 20th European Conference on e-Learning, Berlin, Germany.
https://doi.org/10.34190/EEL.21.043

Alt, D., Raichel, N., & Naamati-Schneider, L. (2022). Higher education students’ reflective journal
writing and lifelong learning skills: Insights from an exploratory sequential study. Frontiers
in Psychology, 12, 707168. https://doi.org/10.3389/fpsyq.2021.707168

Barber, J. F. (2016). Digital storytelling: New opportunities for humanities scholarship and
pedagogy. Cogent Arts & Humanities 3(1).
https://doi.org/10.1080/23311983.2016.1181037

Barth, M., Godemann, J., Rieckmann, M., & Stoltenberg, U. (2007). Developing key
competencies for sustainable development in higher education. International Journal of
Sustainability in Higher Education, 8(4), 416—430.
https://doi.org/10.1108/14676370710823582

Blundell, C. N., Mukherjee, M., & Nykvist, S. (2022). A scoping review of the application of the
SAMR model in research. Computers and Education Open, 3, 1-12.
https://doi.org/10.1016/j.cae0.2022.100093

Braun, V. & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in
Psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706qp0630a

Brundiers, K., Barth, M., Cebrian, G., Cohen, M., Diaz L., Doucette-Remington, S., Dripps, W.,
Habron, G., Harré, N., Jarchow, M., Losch, K., Michel, J., Mochizuki, Y., Rieckmann, M.,
Parnell, R., Walker, P., & Zint, M. (2021). Key competences in sustainability in higher
education: toward an agreed-upon reference framework. Sustainability Science, 16, 13—
29. https://doi.org/10.1007/s11625-020-00838-2

Brundiers, K., & Wiek, A. (2017). Beyond interpersonal competence: teaching and learning
professional skills in sustainability. Education Sciences, 7(1), 39.
https://doi.org/10.3390/educsci7010039

Brundiers, K., Wiek, A., & Redman, C. L. (2010). Real-world learning opportunities in
sustainability: From classroom into the real world. International Journal of Sustainability
in Higher Education, 11(4), 308—324. https://doi.org/10.1108/14676371011077540

Bygstad, B., @vrelid. E., Ludvigsen. S., & Deehlen, M. (2022). From dual digitalization to digital
learning space: Exploring the digital transformation of higher education, Computers &
Education, 182. https://doi.org/10.1016/j.compedu.2022.104463

Cebrian, G., Junyent, M., & Mula, I. (2020). Competencies in education for sustainable
development: Emerging teaching and research developments. Sustainability,12(2), 579.
https://doi.org/10.3390/su12020579

Chan, C., & Lee, K. (2021). Reflection literacy: A multilevel perspective on the challenges of
using reflections in higher education through a comprehensive literature review.
Educational Research Review, 32, 100376. https://doi.org/10.1016/j.edurev.2020.100376



https://doi.org/10.34190/EEL.21.043
https://doi.org/10.3389/fpsyg.2021.707168
https://doi.org/10.1080/23311983.2016.1181037
https://doi.org/10.1108/14676370710823582
https://doi.org/10.1016/j.caeo.2022.100093
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1007/s11625-020-00838-2
https://doi.org/10.3390/educsci7010039
https://doi.org/10.1108/14676371011077540
https://doi.org/10.1016/j.compedu.2022.104463
https://doi.org/10.3390/su12020579
https://doi.org/10.1016/j.edurev.2020.100376

Chen, J. (2021). Emergency remote teaching and beyond: Voices from world language teachers
and researchers. Springer. https://doi.org/10.1007/978-3-030-84067-9

Clevenger, C. M., & Ozbek, M. E. (2013). Service-learning assessment: Sustainability
competencies in construction education. Journal of Construction Engineering and
Management, 139(12). https://doi.org/10.1061/(ASCE)C0.1943-7862.0000769

Cowan, J. (2014). Noteworthy matters for attention in reflective journal writing. Active Learning in
Higher Education, 15(1), 53—64. https://d0oi.org/10.1177/1469787413514647

Crawford, J., Butler-Henderson, K., Rudolph, J., Malkawi, B., Glowatz, M., Burton, R., Magni, P.
A., & Lam, S. (2020). COVID-19: 20 countries' higher education intra-period digital
pedagogy responses. Journal of Applied Learning & Teaching, 3(1), 9-28.
https://doi.org/10.37074/jalt.2020.3.1.7

Drajati, N.A., & Putra, K.A. (Eds.). (2022). Teacher education and teacher professional
development in the COVID-19 turn. Proceedings of the International Conference on
Teacher Training and Education (ICTTE 2021), Surakarta, Indonesia. Routledge.
https://doi.org/10.1201/9781003347798

De Prada, E., Mareque, M. & Pino-Juste, M. (2022). Teamwork skills in higher education: is
university training contributing to their mastery? Psicologia: Reflex&@o e Critica /
Psychology: Research and Review, 35(5), 1-13. https://doi.org/10.1186/s41155-022-
00207-1

Elo, S., & Kyngas, H. (2008). The qualitative content analysis process. Journal of Advanced
Nursing, 62(1), 107-115. https://doi.org/10.1111/].1365-2648.2007.04569.x

Engle, E. W., Barsom, S. H., Vandenbergh, L., Sterner, G, E. lll, & Alter, T. R. (2017).
Developing a framework for sustainability meta-competencies. International Journal of
Higher Education and Sustainability, 1(4), 285-303.
https://doi.org/10.1504/1JHES.2017.090204

English, M. C., & Kitsantas, A. (2013). Supporting student self-regulated learning in problem-
and project-based learning. Interdisciplinary Journal of Problem-Based Learning, 7(2),
128-150. https://doi.org/10.7771/1541-5015.1339

Fabriz, S., Dignath-van Ewijk, C., Poarch, G., & Bittner, G. (2014). Fostering self-monitoring of
university students by means of a standardized learning journal — a longitudinal study
with process analyses. European Journal of Psychology of Education, 29, 239-255.
https://doi.org/10.1007/s10212-013-0196-2

Falloon, G. (2020). From digital literacy to digital competence: the teacher digital competency
(TDC) framework. Educational Technology Research and Development, 68, 2449-2472.
https://doi.org/10.1007/s11423-020-09767-4

Fisanick, C., & Stakeley. R. O. (2021). Digital storytelling as public history: A guidebook for
educators. Routledge. https://doi.org/10.4324/9781003125723

Galt, R. E., Parr, D., & Jagannath, J. (2013). Facilitating competency development in sustainable
agriculture and food systems education: a self-assessment approach. International


https://doi.org/10.1007/978-3-030-84067-9
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000769
https://doi.org/10.1177/1469787413514647
https://doi.org/10.37074/jalt.2020.3.1.7
https://doi.org/10.1201/9781003347798
https://doi.org/10.1186/s41155-022-00207-1
https://doi.org/10.1186/s41155-022-00207-1
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1504/IJHES.2017.090204
https://doi.org/10.7771/1541-5015.1339
https://doi.org/10.1007/s10212-013-0196-z
https://doi.org/10.1007/s11423-020-09767-4
https://doi.org/10.4324/9781003125723

Journal of Agricultural Sustainability, 11(1), 69—-88.
https://doi.org/10.1080/14735903.2012.683569

Gardiner, S., & Rieckmann, M. (2015) Pedagogies of preparedness: Use of reflective journals in
the operationalisation and development of anticipatory competence. Sustainability,
7(8),10554-10575. https://doi.org/10.3390/su70810554

Glasser, H, & Hirsh, J. (2016). Toward the development of robust learning for sustainability core
competencies. Sustainability: The Journal Record, 9(3),121-134.
https://doi.org/10.1089/SUS.2016.29054.hg

Gordon, S., & Thomas. I. (2018). ‘The learning sticks’: reflections on a case study of role-playing
for sustainability. Environmental Education Research, 24(2), 172-190.
https://doi.org/10.1080/13504622.2016.1190959

Guest, G., MacQueen, K. M., & Namey, E. E. (2012). Applied Thematic Analysis. SAGE.
https://www.doi.org/10.4135/9781483384436

Hanning, A., Abelsson, A. P., Lundqvist, U., & Svanstrém, M. (2012). Are we educating
engineers for sustainability? Comparison between obtained competences and industry’s
needs. International Journal of Sustainability in Higher Education, 13(3), 305-320.
https://doi.org/10.1108/14676371211242607

Hira, A., & Anderson, E. (2021). Motivating online learning through project-based learning during
the 2020 COVID-19 pandemic. IAFOR Journal of Education, 9(2).
https://doi.org/10.22492/ije.9.2.06

Hume, A. (2009). Promoting higher levels of reflective writing in student journals. Higher
Education Research & Development, 28(3), 247-260.
https://doi.org/10.1080/07294360902839859

levers, M., Cummins, B., & Ballentine, M. (2022). The impact of COVID restrictions upon
transversal skills development amongst higher education students. Teacher Education
Advancement Network Journal, 14(1), 95-110.
https://ojs.cumbria.ac.uk/index.php/TEAN/article/view/703/763

Jankowski, N. A. (2020). Assessment during a crisis: Responding to a global pandemic. National
Institute for Learning Outcomes Assessment.
https://www.learningoutcomesassessment.org/wp-content/uploads/2020/08/2020-
COVID-Survey.pdf

Koris, R., & Pal, A. (2021). Fostering learners’ involvement in the assessment process during the
COVID-19 pandemic: perspectives of university language and communication teachers
across the globe. Journal of University Teaching & Learning Practice, 18(5).
https://doi.org/10.53761/1.18.5.11

Koris, R., Mato-Diaz, F. J., & Hernandez-Nanclares, N. (2021). From real to virtual mobility:
Erasmus students’ transition to online learning amid the COVID-19 crisis. European
Educational Research Journal, 20(4), 463-478.
https://doi.org/10.1177/14749041211021247



https://doi.org/10.1080/14735903.2012.683569
https://doi.org/10.3390/su70810554
https://doi.org/10.1089/SUS.2016.29054.hg
https://doi.org/10.1080/13504622.2016.1190959
https://www.doi.org/10.4135/9781483384436
https://www.doi.org/10.4135/9781483384436
https://www.doi.org/10.4135/9781483384436
https://doi.org/10.1108/14676371211242607
https://doi.org/10.22492/ije.9.2.06
https://doi.org/10.1080/07294360902839859
https://ojs.cumbria.ac.uk/index.php/TEAN/article/view/703/763
https://www.learningoutcomesassessment.org/wp-content/uploads/2020/08/2020-COVID-Survey.pdf
https://www.learningoutcomesassessment.org/wp-content/uploads/2020/08/2020-COVID-Survey.pdf
https://doi.org/10.53761/1.18.5.11
https://doi.org/10.1177/14749041211021247

Kulikowski, K., Przytuta, S., & Sutkowski, t. (2021). The motivation of academics in remote
teaching during the Covid-19 pandemic in Polish universities—opening the debate on a
new equilibrium in e-learning. Sustainability, 13(5), 2752.
https://doi.org/10.3390/su13052752

Lambert, J., & Hessler, H. B. (2020). Digital storytelling: Story work for urgent times. (6th ed.).
Digital Diner Press.

Lambrechts, W., Mula, I., Ceulemans, K., Molderez, I., & Gaeremynck, V. (2013). The
integration of competences for sustainable development in higher education: An analysis
of bachelor programs in management. Journal of Cleaner Production, 48, 65—73.
https://doi.org/10.1016/j.jclepro.2011.12.034

Laufer, M., Leiser, A., Deacon, B., Perrin de Brichambaut, P., Fecher, B., Kobsda, C., & Hesse,
F. (2021). Digital higher education: a divider or bridge builder? Leadership perspectives
on edtech in a COVID-19 reality. International Journal of Educational Technology in
Higher Education, 18(1), 1-17. https://doi.org/10.1186/s41239-021-00287-6

Lazareva, A., & Cruz-Martinez, G. (2021). Digital storytelling project as a way to engage
students in twenty-first century skills learning. International Studies Perspectives, 22(4),
383-406. https://doi.org/10.1093/isp/ekaa0l17

Lozano, R., Bautista-Puig, N., & Barreiro-Gen, M. (2022). Developing a sustainability
competences paradigm in higher education or a white elephant? Sustainable
Development, 30(5), 870-883. https://doi.org/10.1002/sd.2286

Lozano, R., & Barreiro-Gen, M. (Eds.). (2021). Developing sustainability competences through
pedagogical approaches: Experiences from international case studies. Springer.
https://doi.org/10.1007/978-3-030-64965-4

Lozano, R., Barreiro-Gen, M., Lozano, F. J., & Sammalisto, K. (2019). Teaching sustainability in
European higher education institutions: assessing the connections between
competences and pedagogical approaches. Sustainability, 11(6), 1602.
https://doi.org/10.3390/su11061602

Lozano, R., Merrill, M. Y., Sammalisto, K., Ceulemans, K., & Lozano, F. J. (2017). Connecting
competences and pedagogical approaches for sustainable development in higher
education: a literature review and framework proposal. Sustainability, 9(10), 1889.
https://doi.org/10.3390/su9101889

Ma, G., Black, K., Blenkinsopp, J., Charlton, H., Hookham, C., Pok, W. F., Chuan Sia, B. &
Alkarabsheh, O. H. M. (2021). Higher education under threat: China, Malaysia, and the
UK respond to the COVID-19 pandemic. Compare: A Journal of Comparative and
International Education. 52(5), 841-857. https://doi.org/10.1080/03057925.2021.1879479

Marinoni, G., Van’t Land, H., & Jensen, T. (2020). IAU global survey on the impact of COVID-19
on higher education around the world. Global Survey Report. International Association of
Universities. https://www.iau-aiu.net/lAU-Global-Survey-on-the-Impact-of-COVID-19-on-
Higher-Education-around-the



https://doi.org/10.3390/su13052752
https://doi.org/10.1016/j.jclepro.2011.12.034
https://doi.org/10.1186/s41239-021-00287-6
https://doi.org/10.1093/isp/ekaa017
https://doi.org/10.1002/sd.2286
https://doi.org/10.1007/978-3-030-64965-4
https://doi.org/10.3390/su11061602
https://doi.org/10.3390/su9101889
https://doi.org/10.1080/03057925.2021.1879479
https://www.iau-aiu.net/IAU-Global-Survey-on-the-Impact-of-COVID-19-on-Higher-Education-around-the
https://www.iau-aiu.net/IAU-Global-Survey-on-the-Impact-of-COVID-19-on-Higher-Education-around-the

Marks, A., AL-Ali, M., Atassi, R., Elkishk, A. A., & Rezgui, Y. (2021). Digital transformation in
higher education: maturity and challenges post COVID-19. In Rocha, A., Ferras, C.,
Lépez-Lopez, P.C., Guarda, T. (Eds.), ICITS 2021: Information technology and systems
(pp- 53-70). Advances in Intelligent Systems and Computing, 1330. Springer, Cham.
https://doi.org/10.1007/978-3-030-68285-9 6

McCarthy, J. (2011). Reflective writing, higher education and professional practice. Journal for
Education in the Built Environment, 6(1), 29-43.
https://doi.org/10.11120/jebe.2011.06010029

McGuire, L., Lay, K., & Peters, J. (2009). Pedagogy of reflective writing in professional
education. Journal of the Scholarship of Teaching and Learning, 9(1), 93-107.
https://files.eric.ed.gov/fulltext/EJ854881.pdf

Merriam, S. B., & Tisdell, E. J. (2016). Qualitative research: A guide to design and
implementation (4th ed.). Jossey Bass.

Migliorini, P., & Lieblein, G. (2016) Facilitating transformation and competence development in
sustainable agriculture university education: An experiential and action oriented
approach. Sustainability 8(12), 1243. https://doi.org/10.3390/su8121243

Miles, M. B., Huberman, A. M. & Saldafa, J. (2014). Qualitative data analysis: a methods
sourcebook (3rd ed.). Sage.

Mishra, L., Gupta, T., & Shree, A. (2020). Online teaching-learning in higher education during
lockdown period of COVID-19 pandemic. International Journal of Educational Research
Open, 1, 100012. https://doi.org/10.1016/j.ijjedro.2020.100012

Moon, J. (2006). Learning journals: A handbook for reflective practice and professional
development (2nd ed.). Routledge. https://doi.org/10.4324/9780203969212

Moradi, H., & Chen, H. (2019). Digital storytelling in language education. Behavioral Sciences,
9(12), 147. https://doi.org/10.3390/bs9120147

Morgado, M. & Vesala-Varttala, T. (2023). Digital storytelling as practice-based participatory
pedagogy for English for specific purposes. Language Learning in Higher Education,
13(1), 175-200. https://doi.org/10.1515/cercles-2023-2014

Moussa-Inaty, J. (2015). Reflective writing through the use of guiding questions. International
Journal of Teaching and Learning in Higher Education, 27(1), 104-113.
https://files.eric.ed.gov/fulltext/EJ1069801.pdf

Murga Menoyo, A. (2014). Learning for a sustainable economy: teaching of green competencies
in the university. Sustainability, 6(5), 2974—-2992. https://doi.org/10.3390/su6052974

Nesi¢, |., & Stojkovic. M. S. (2017). Insights from students’ language learning diaries. Journal of
Teaching English for Specific and Academic Purposes, 5(3), 529-544.
https://doi.org/10.22190/JTESAP1703529N

Niemi, H., & Multisilta, J. (2016). Digital storytelling promoting twenty-first century skills and
student engagement. Technology, Pedagogy and Education, 25(4), 451-468.
https://doi.org/10.1080/1475939X.2015.1074610



https://doi.org/10.1007/978-3-030-68285-9_6
https://doi.org/10.11120/jebe.2011.06010029
https://files.eric.ed.gov/fulltext/EJ854881.pdf
https://doi.org/10.3390/su8121243
https://doi.org/10.1016/j.ijedro.2020.100012
https://doi.org/10.4324/9780203969212
https://doi.org/10.3390/bs9120147
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1515%2Fcercles-2023-2014&data=05%7C01%7Ctanja.vesala-varttala%40haaga-helia.fi%7Cb0d4426dbc2a442c990708dbc009705b%7Ca9e39483dd214c25b8482a625cff7939%7C0%7C0%7C638314918991904238%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=YwGiVrN7cGp1vvqG7aaNt64HuhqfG2EzEFvCvuU3fU8%3D&reserved=0
https://doi.org/10.1515/cercles-2023-2014
https://files.eric.ed.gov/fulltext/EJ1069801.pdf
https://doi.org/10.3390/su6052974
https://doi.org/10.22190/JTESAP1703529N
https://doi.org/10.1080/1475939X.2015.1074610

Nowell, L. S., Norris, J. M., White, D. E., & Moules, H. J. (2017). Thematic analysis: Striving to
meet the trustworthiness criteria. International Journal of Qualitative Methods, 16(1).
https://doi.org/10.1177/1609406917733847

O'Neil, H.F. Jr., Lee, C., Wang, S., & Mulkey, J. (1999). Final report for analysis of teamwork
skills questionnaire. Advanced Design Information.

Pacheco, J. A. (2021). The “new normal” in education. Prospects 51, 3—14.
https://doi.org/10.1007/s11125-020-09521-x

Pal, A., & Koris, R. (2021). LSP teacher perspectives on alternative assessment practices at
European universities amid the COVID-19 crisis and beyond. In Chen, J. (Ed.)
Emergency remote teaching and beyond (pp. 535-555). Springer.
https://doi.org/10.1007/978-3-030-84067-9 24

Pawlicka, A., Tomaszewska, R., Krause, E., Jaroszewska-Choras, D., Pawlicki, M., & Choras,
M. (2022). Has the pandemic made us more digitally literate? Journal of Ambient
Intelligence and Humanized Computing, 14, 14721-14731.
https://doi.org/10.1007/s12652-022-04371-1

Perez Salgado, F., Abbott, D., & Wilson, G. (2018). Dimensions of professional competences for
interventions towards sustainability. Sustainability Science, 13, 163-177.
https://doi.org/10.1007/s11625-017-0439-z

Puentedura, R. R. (2009). As we may teach: Educational technology, from theory into practice.
Apple.

Puentedura, R. R. (2020). SAMR - A research perspective.
http://hippasus.com/rrpweblog/archives/2020/01/SAMR AResearchPerspective.pdf

QS, Quacquarelli Symonds. (2020). How universities are addressing the coronavirus crisis and
moving forward. https://www.qs.com/reports-whitepapers/how-universities-are-
addressing-the-coronavirus-crisis-and-moving-forward/

Redman, A., & Wiek, A. (2021) Competencies for advancing transformations towards
sustainability. Frontiers in Education, 6, 785163.
https://doi.org/10.3389/feduc.2021.785163

Redman, A., Wiek, A., & Barth, M. (2021). Current practice of assessing students’ sustainability
competencies: A review of tools. Sustainability Science, 16, 117-135.
https://doi.org/10.1007/s11625-020-00855-1

Rieckmann, M. (2018). Learning to transform the world: key competencies in Education for
Sustainable Development. In A. Leicht, J. Heiss, & W. J. Byun (Eds.), Issues and trends
in Education for Sustainable Development (pp. 39-60). UNESCO Publishing.
https://doi.org/10.54675/YELO2332

Rieckmann, M. (2012). Future-oriented higher education: which key competencies should be
fostered through university teaching and learning? Futures, 44(2), 127-135.
https://doi.org/10.1016/j.futures.2011.09.005



file:///E:/RESEARCH/JUTPL/
file:///E:/RESEARCH/JUTPL/
https://doi.org/10.1177/1609406917733847
https://doi.org/10.1007/s11125-020-09521-x
https://doi.org/10.1007/978-3-030-84067-9_24
https://doi.org/10.1007/s12652-022-04371-1
https://doi.org/10.1007/s11625-017-0439-z
http://hippasus.com/rrpweblog/archives/2020/01/SAMR_AResearchPerspective.pdf
http://hippasus.com/rrpweblog/archives/2020/01/SAMR_AResearchPerspective.pdf
http://hippasus.com/rrpweblog/archives/2020/01/SAMR_AResearchPerspective.pdf
https://www.qs.com/reports-whitepapers/how-universities-are-addressing-the-coronavirus-crisis-and-moving-forward/
https://www.qs.com/reports-whitepapers/how-universities-are-addressing-the-coronavirus-crisis-and-moving-forward/
https://doi.org/10.3389/feduc.2021.785163
https://doi.org/10.1007/s11625-020-00855-1
https://doi.org/10.54675/YELO2332
https://doi.org/10.1016/j.futures.2011.09.005

Robin, B. R. (2016). The power of digital storytelling to support teaching and learning. Digital
Education Review, 30, 17-29. https://files.eric.ed.gov/fulltext/EJ1125504.pdf

Robin, B. R. (2008). Digital storytelling: A powerful technology tool for the 21st century
classroom. Theory into Practice, 47(3), 220-28.
https://doi.org/10.1080/00405840802153916

Ryan, M. E. (2015). Teaching reflective learning in higher education. Springer.
https://doi.org/10.1007/978-3-319-09271-3

Ryan, M. (2011). Improving reflective writing in higher education: a social semiotic perspective.
Teaching in Higher Education, 16(1), 99-111.
https://doi.org/10.1080/13562517.2010.507311

Sandi-Urena, S., Cooper, M. M., & Stevens, R. H. (2011). Enhancement of metacognition use
and awareness by means of a collaborative intervention. International Journal of Science
Education, 33(3), 323—340. https://doi.org/10.1080/09500690903452922

Sangwan, A., Sangwan, A., & Punia, P. (2021). Development and validation of an attitude scale
towards online teaching and learning for higher education teachers. TechTrends, 65,
187-195. https://doi.org/10.1007/s11528-020-00561-w

Shephard, K., Rieckmann, M., & Barth, M. (2018). Seeking sustainability competency and
capability in the ESD and HESD literature: an international philosophical hermeneutic
analysis. Environmental Education Research, 25(4), 532-547.
https://doi.org/10.1080/13504622.2018.1490947

Sipos, Y., Battisti, B. and Grimm, K. (2008). Achieving transformative sustainability learning:
Engaging head, hands and heart. International Journal of Sustainability in Higher
Education, 9(1), 68-86. https://doi.org/10.1108/14676370810842193

Sroufe, R., Sivasubramaniam, N., Ramos, D., & Saiia, D. (2015). Aligning the PRME: How study
abroad nurtures responsible leadership. Journal of Management Education, 39(2), 244—
275. https://doi.org/10.1177/1052562914560795

Sterling, S, Glasser, H., Rieckmann, M., & Warwick, P. (2017) “More than scaling up”: A critical
and practical inquiry into operationalizing sustainability competencies. In P. B. Corcoran,
J. P. Weakland, & A. E. J. Wals (Eds.), Envisioning futures for environmental and
sustainability education (pp. 153-168). Wageningen. https://doi.org/10.3920/978-90-
8686-846-9

Thorpe, K. (2004). Reflective learning journals: From concept to practice. Reflective Practice,
5(3), 327-343. https://doi.org/10.1080/1462394042000270655

Tsingos-Lucas, C., Bosnic-Anticevich, S., Schneider, C. D., & Smith, L. (2017). Using reflective
writing as a predictor of academic success in different assessment formats. American
Journal of Pharmaceutical Education, 81(1). https://doi.org/10.5688/ajpe8118

Vare, P., Arro, G., de Hamer, A., del Gobbo, G., de Vries, G., Farioli, F., Kadji-Beltran, C.,
Kangur, M., Mayer, M., Millican, R., Nijdam, C., Réti, M., & Zachriou, A. (2019). Devising



https://files.eric.ed.gov/fulltext/EJ1125504.pdf
https://doi.org/10.1080/00405840802153916
https://doi.org/10.1007/978-3-319-09271-3
https://doi.org/10.1080/13562517.2010.507311
https://doi.org/10.1080/09500690903452922
https://doi.org/10.1007/s11528-020-00561-w
https://doi.org/10.1080/13504622.2018.1490947
https://doi.org/10.1108/14676370810842193
https://doi.org/10.1177/1052562914560795
https://doi.org/10.3920/978-90-8686-846-9
https://doi.org/10.3920/978-90-8686-846-9
https://doi.org/10.1080/1462394042000270655
https://doi.org/10.5688/ajpe8118

a competence-based training program for educators of sustainable development:
Lessons learned. Sustainability, 11(7), 1890. https://doi.org/10.3390/su11071890

Vesala-Varttala, T., Humala, I., Isacsson, A., Salonen, A., & Nyberg, C. (2021). Fostering
sustainability competencies and ethical thinking in higher education: Case sustainable
chocolate. eSignals Research. https://urn.fi/lURN:NBN:fi-fe202201051276

Walker, S. E. (2006). Journal writing as a teaching technique to promote reflection. Journal of
Athletic Training, 41(2), 216-221.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1472640/

Wallin, P., & Adawi, T. (2018). The reflective diary as a method for the formative assessment of
self-regulated learning. European Journal of Engineering Education, 43(4), 507-521.
https://doi.org/10.1080/03043797.2017.1290585

Wals, A. E. J. (2015). Beyond unreasonable doubt: Education and learning for socio-ecological
sustainability in the anthropocene, Wageningen.
https://library.wur.nl/WebQuery/wurpubs/494121

Wiek, A., Bernstein, M. J., Foley, R. W., Cohen, M., Forrest, N., Kuzdas, C., Kay, B., & Keeler,
L.W. (2016). Operationalizing competencies in higher education for sustainable
development. In M. Barth, G. Michelsen, M. Rieckmann, & I. Thomas (Eds.), Routledge
handbook of higher education for sustainable development (pp. 241-260). Routledge.
https://doi.org/10.4324/9781315852249-20

Wiek, A., Withycombe, L., & Redman, C. L. (2011). Key competencies in sustainability: A
reference framework for academic program development. Sustainability Science, 6, 203—
218. https://doi.org/10.1007/s11625-011-0132-6

Wilhelm, S., Forster, R., & Zimmermann, A. B. (2019). Implementing competence orientation:
Towards constructively aligned education for sustainable development in university-level
teaching and learning. Sustainability, 11(7), 1891. https://doi.org/10.3390/su11071891

Wilson, J. & Clarke D. (2004). Towards the modelling of mathematical metacognition.
Mathematics Education Research Journal, 16, 25-48.
https://doi.org/10.1007/BF03217394

Yang, Y-T. C., & Wu, W-C. I. (2012). Digital storytelling for enhancing student academic
achievement, critical thinking, and learning motivation: A year-long experimental study.
Computers & Education, 59(2), 339—-352. https://doi.org/10.1016/[.compedu.2011.12.012



https://doi.org/10.3390/su11071890
https://urn.fi/URN:NBN:fi-fe202201051276
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1472640/
https://doi.org/10.1080/03043797.2017.1290585
https://library.wur.nl/WebQuery/wurpubs/494121
https://doi.org/10.4324/9781315852249-20
https://doi.org/10.1007/s11625-011-0132-6
https://doi.org/10.3390/su11071891
https://doi.org/10.1007/BF03217394
https://doi.org/10.1016/j.compedu.2011.12.012

