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ABSTRACT

With growing access to tools like ChatGPT, fostering flexibility and reflection in education is becoming
increasingly critical. In the face of global challenges such as war and the climate crisis, universities must
shift from knowledge delivery to becoming incubators for creativity and innovation. This paper presents
experiences from integrating Sustainability Diaries into two design courses, Service Design
(D5) and System (D7), at the Norwegian University of Science and Technology. In fall 2024, 85 students
submitted Sustainability Diaries — open-ended reflections on course content and group projects, viewed
through a sustainability lens and delivered in text, audio, visual formats, or a combination thereof.
Drawing on both educator and student perspectives, we present preliminary findings on the perceived
value of the diaries and on how the students responded to the open-ended format and thematic framing.
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1 INTRODUCTION

With the increased access to information and knowledge via tools such as ChatGPT, flexibility and
reflection become key traits to hone. Moreover, with our world facing imminent threats of war in
addition to the escalating climate crisis, contributing to finding solutions is — and should be — high up
on university agendas. Our university, the Norwegian University of Science and Technology (NTNU),
is no exception. NTNU as an organisation has an increased emphasis on sustainability [1]. From our
perspective, this means that university education needs to move further away from simply delivering
knowledge and instead focus on how we can successfully use it. Of course, this is not entirely new.
Universities have always contributed to knowledge and research that drive advances in technology and
innovation. However, due to the technological and digital advances with Al-solutions and other
technologies, learning becomes more a matter of handling, sorting, gathering, analysing, and critically
reviewing information. Learning to successfully use these new tools and manage the increased access
to knowledge “at the tip of our fingertips” calls for flexibility and reflection. In essence, we argue that
universities need to become incubators for innovation and creativity rather than simply centres for
knowledge (re-) production. Thus, new teaching methods and tools are needed. As part of this, we need
to put increased focus on how to use knowledge in creating something unique.

Ideally, universities as learning arenas may offer a clear link between research and teaching and are thus
ideal for training students to contribute to solving so called “wicked” problems [2] both as part of their
student life and in their future roles as professionals. In essence, we need to teach students to become
what is referred to as “self-regulated-" or “lifelong learners”. According to Butler and Winne [3] lifelong
learners will be able to take control of their own learning and acquire new knowledge and skills on their
own. Problem-based teaching can help students to gain control of their own learning processes. In our
courses we often cooperate with external partners who provide context and a real-life problem that needs
solving which allows the students to work problem- or case based. In the two courses, Service Design
(D5) and System (D7), which are given in tandem, we have cooperated with Trondheim Municipality
and let the students work in groups to design solutions for a planned neighbourhood, Nyhavna [4]. In
our two courses, we wanted to explore how to address sustainability, and how to involve and motivate
students in addressing this issue in a meaningful way. In accordance with the report Technology
Education 4.0, which offers guidance on realising future-oriented technology education at NTNU [5],
we believe a new approach is needed — one that emphasises reflection, project- and problem-based
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learning, and, not least, the teaching of creativity. For this purpose, we have developed innovative
methods to foster student creativity and reflection in design education at NTNU. In this paper we present
experiences with integrating Sustainability Diaries into the two courses.

2 RESEARCH QUESTIONS

Our research questions are: 1) What is the value of using Sustainability Diaries to foster reflection and
a long-term sustainability mindset? and 2) How does the open format and the relatively open thematic
framing influence the students’ perception and performance of the task?

3 THEORY AND METHOD

For many, the term diary is associated with childhood or teenage years, and many have previous
experience from writing a handwritten (non-digital) diary, and during more recent years in digital more
or less public “blogs”. This means that the choice to call it a diary rather than a journal or log is likely
to steer the mind of many students toward the typically hand-written personal diary. The Sustainable
Diary is supported by NTNU Teaching Excellence [6] and aims to explore how key sustainability
competencies can be developed through our study programs in design. We develop the format as an
educational prototype and experiment with how it may be a tool for dwelling on, reflecting on, and
articulating sustainability competencies. When we chose to develop our own version of diaries as an
innovative method to foster student creativity and reflection on sustainability in design education, and
test in two courses given in tandem, Service Design (D5) and System (D7), we made the aware choice
to call it a diary. D5 is a third-year course and D7 a fourth-year course within NTNU’s five-year
integrated master’s programme in Industrial Design. D5 had 59 enrolled students, consisting mainly of
third-year students, but also including some from the second year. D7 had 26 enrolled students, drawn
from both the five-year integrated master’s programme and the two-year international master’s
programme in design. All students who had entered also finished the courses. As part of our two design
courses, Sustainability Diaries were designed as three interconnected course assignments. For the first
delivery, all students submitted individually (85), while for the second and third, some chose to submit
as groups. Both courses were given over a period of one semester (7,5 ECTS) with the three deliveries
evenly distributed.

Reflective Diaries have previously been developed for, and used as, a method in different educational
and non-educational contexts. For instance, Wallin and Adawi have used reflective diaries in
engineering education [7] while Moon [8, 9] has used reflective diaries in the health sector. However,
these studies used the reflective diaries with the main intent of students to reflect more on their own
learning process, and/or as a way for the reader (educators) to understand and assess the students’
learning processes. In design, diaries are an established method to get user insights. For instance, Martin
and Hanington refer to diary studies in the widely used educational book Universal Methods of Design
as “useful tools in exploratory research” [10, p. 88]. Our version of diaries differs from these studies in
that we have chosen to frame the diaries thematically to Sustainability. The students of both courses
were asked to write diary entries in three set deliveries with strict deadlines for delivery via
“Blackboard'” during the courses which lasted for one semester in total. While the diaries were
thematically framed to Sustainability, we were aware that this is still a wide topic. However, what we
did not limit, or frame was the format. We left it up to the students to choose whether to use the
traditional “Dear Diary” narrative and format or to experiment with different formats. Audio, video, text
or a mix, all were allowed. We also did not grade the diaries but used a passed/not passed evaluation
format. These two choices, the thematic framing and the open diary format will, of course, have
consequences as the students need to interpret and manoeuvre these conditions. Before the first delivery,
we included a specific lecture where we presented some of the many Sustainability Competences [11,
12]. Apart from this specific lecture we did not alter the course material to our use of diaries as an
“innovative method to foster student creativity and reflection on sustainability in design education”.
Feedback was given to the students after each delivery on a group basis. This was a choice we made
after realising that we simply did not have the capacity to give each student individualised feedback. We
did a general sum-up of our impressions from each delivery to the class and encouraged the students to
experiment with different formats for the diaries. After the second delivery we also asked the students
to reflect upon their experiences from writing a sustainability diary as part of the course. The diaries per

! Blackboard is the learning management system used by NTNU
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se, and particularly the specific student reflections on writing a sustainability diary forms the data that
is analysed in this paper. To our perception the feedback given by us to the students after each delivery
is a relevant part of the method itself, we will therefore include some of these in the analysis. We also
arranged two focus groups to collect feedback from the students on their experiences after the last
delivery was made. The feedback collected in the focus groups is not included in this paper, but we are
planning to include these in a future journal paper.

This paper presents an initial analysis of around half of the final deliveries of the sustainability diaries
submitted in D5, based on a random selection. To evaluate and further develop the method, we analyse
data from the Sustainability Diaries from two different perspectives, namely 1) the content’ per se, and
2) the students own reflections on “writing” the diaries.

4 PRELIMINARY FINDINGS

4.1 Perceived value

When analysing the diary entries, we attempt to sum up the students’ experiences of what — if any —
value they refer to as a coming from using Sustainability Diaries. Does the experience contribute to
fostering reflection and a sustainability mindset in relation to design?

Students expressed that the Sustainability Diary had helped them delve deeper into topics, increased
their awareness, fostered critical thinking, and provided a useful exercise for reflecting on both theory
and practice from a new perspective. Some noted that they would not have made these reflections
otherwise and found the experience instructive. The Sustainability Diary could also serve as an outlet
for "ranting a little." Many students conveyed that they gained a better understanding of what
sustainability comprises and how it relates to the field of design. Several students stated that they valued
reflecting on different aspects of sustainability and appreciated the course’s emphasis on it:

1t has given me time to reflect on various aspects of service design. Sustainability is very important
to me, and it is very positive that it is so thoroughly included in the course.

[1t] has been very positive to have a focus on sustainability throughout the entire process [...] made
me think more critically [...] I will take everything I’ve learned with me as I continue my design
education.

The students directly linked their reflections to specific parts of the course and the solutions they worked
on throughout their projects. Several highlighted discussions about everyday experiences from a user
perspective and changes they made or considered making in their personal habits. Some described an
anticipated value for their future design practice.

1 have become more aware of how designers can influence sustainability through service solutions,
and I often find myself noticing things [...] These are insights I will carry with me, both in my
studies and in future projects.

Many students also expressed mixed opinions about the value of the Sustainability Diary, noting that its
impact varied. Some thought the diary worked best at the course's beginning, while others found the
development throughout the semester particularly valuable. Several mentioned that the task was difficult
to understand, too expensive and time-consuming, and, at least partly, lacked a clear connection to the
rest of the course. These are some illustrative statements:

Writing the sustainability diary has been an interesting exercise, but it seems more like a separate
part of the course.

Some see the value in it, while others struggle to understand the purpose.

The project of writing a sustainability diary strikes me as very odd.

2 The content analysis is preliminary, and the diary entries will be further analysed in future studies/publications
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It can sometimes feel a bit forced, especially when it is not always obvious how everything connects
to sustainability [...] Still, I see the value in it because it pushes me to think more deeply about
things I might not have reflected on otherwise.

1 think the sustainability diary has made me more aware of how we can contribute to something
greater than just creating a solution — we can also ensure that it truly has a positive impact on both
people and the environment. This makes sustainability feel more like a natural part of the process
rather than just an abstract concept.

I’'m very glad that not all courses are like this, it’s nice to have process and routine; but I believe
the value of unprovoked curiosity is great.

Some students were predominantly negative and dared to be honest about both their own and others’
experiences:

I've noticed a rather critical attitude toward the sustainability diary throughout the whole project,
really. Not just in my own writing but also among others in the class. [...] I'd like to point out that
some have struggled a bit to understand the assignment [...] I wonder if you've also learned a lot
about ChatGPT’s reflections on sustainability.

4.2 Perceptions of format and framing

Many highlighted that working on the Sustainability Diary had been challenging. Various reasons were
given for this, primarily a perceived lack of clarity regarding tasks, expectations, and assessment criteria
from the educators, as well as difficulties in reserving time:

1 find it difficult to set aside time to work on it until the deadline is approaching. It doesn’t feel
urgent [...] What’s needed is a little nudge, some external motivation. Perhaps it would help if
there were bullet points for each session outlining what you’d like us to reflect on.

It ends up being something done at the last minute [...] when I'm sitting down to write, I really
appreciate it — it’s very enjoyable [...] We are trained to be critical, to find the right answers, to
follow processes, and to brainstorm ideas. There are few assignments designed to inspire curiosity
and push us to articulate it.

Time has really been insufficient. I haven’t had the opportunity to explore a more creative and
playful way of making it [...] It’s been a bit demotivating that it isn 't assessed based on any criteria.

The openness in the instructions regarding content — i.e. the limited framing of the task per se — was
challenging for some students:

Sustainability is such a broad and open topic that it can be tied to absolutely anything! Where do
you even begin? [...] You don 't really talk about sustainability on its own, but rather sustainability

in relation to something, right?

Other students, however, described the Sustainability Diary as a suitable challenge that was rewarding
partly because of its openness in the instructions:

The most important thing is not necessarily always to arrive at a clear conclusion, but to explore
thoughts related to what the subject presents to me.

1 appreciate this kind of teaching and find it more rewarding than having to figure everything out
on your own from the beginning.

Some students shared reservations about the project title. While a few made changes on their own, others
suggested alternative terms to replace "diary”:
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1 prefer "Sustainability Agenda," as 'agenda’ implies a process, something forward-looking,
planning for the future in relation to where you stand today. After changing the name, I like the
concept better.

Some suggestions that try to pinpoint what I'm struggling with regarding this project: “Diary.”
Consider a different name [...] it becomes very broad, somewhat undefined, difficult to grasp.

1 dislike the term ‘diary,’ as it feels forcedly personal and very childish.

When it comes to the format of the Sustainability Diary, descriptions such as ‘medium,’ ‘opportunity,’
‘timeline,” ‘log,” ‘development of thoughts and experiences,’ ‘safe space for my thoughts,” and ‘a sort
of experiment’ were used to make sense of what the diary was or could be:

For each time, I've become more comfortable with the format [...] the diary has become a kind of
safe space for my thoughts.

The sustainability diary as an update, a development, of my thoughts and experiences related to
sustainability throughout the course.

A place where I can note reflections and thoughts I have about the topics we cover in the course,
with a focus on sustainability [...] kind of a timeline where I document my course progression.

Many students were open to changing the format along the way, something we as instructors actively
encouraged. Overall, we received everything from comics to podcasts, in addition to the more classic
"Dear Diary" format — some with short, concise paragraphs, others with longer, more in-depth
reflections. While the first round of submission mainly consisted of written content (primarily digital
but also scanned handwritten pages) with individual reflections, the last two submissions included quite
a few audio files as well as more combinations of written entries with images, drawings, visual mind
maps, and group reflections:

Switching between different formats has contributed to a more flexible reflection process. Each
format provides a unique entry point to my thoughts.

Alliances between two students or within the group that carried out the project together were formed on
their own initiative:

This time, we have decided to write a joint sustainability diary, as the group collaboration has
really gained momentum over the past few weeks.

5 CONCLUDING REMARKS

Our research questions are: 1) What is the value of using Sustainability Diaries to foster reflection and
a long-term sustainability mindset? and 2) How does the open format and the relatively open thematic
framing influence the students’ perception and performance of the task?

In our quest to contribute to the evolvement of university education to lifelong learning arenas rather
than simply delivering knowledge, we have developed and tested Sustainability Diaries as part of
project-based design courses with external partners. Our overall aim was to provide a space that equips
students to tackle complex, real-world challenges. Drawing on initial experiences, we see clear potential
in using Sustainability Diaries to foster reflection and a long-term sustainability mindset among
students. One key question we sought to explore was whether this mindset could mark the beginning of
a lasting shift in perspective, or if it would remain a one-off experience. While it is too early to determine
the long-term impact, diary entries suggest that many students were actively engaging with these
questions and reflecting on how their values and behaviours might evolve over time.

Already the first round of Sustainability Diaries provided us with a feeling of intimacy and the students
impressed us with their openness and their reflections. However, even though the first round of entries
was impressive, it was in the development over time between the three entries we, and the students
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themselves, could notice real progress. Even though the openness of the format was, at least initially,
perceived as a hindrance, many students started to experiment with the format over time. The first entries
were almost exclusively in the form of classic texts — most digitally produced, but some were hand-
written and scanned — but over time students started to experiment more with the format. Of course, our
feedback and encouragement to try new formats after the first entry not only confirmed to the students
that they had all passed the assignment but also made it clear that this was a safe place to experiment.
However, we believe that the open format per se also contributed to them becoming increasingly
experimental. Perhaps the most exciting experience from testing the method was that so many students
initiated cooperations with other students after the first diary entry. Not only did they experiment with
the format, but they also seemed to widen their scope and mature together, potentially forming a long-
term sustainability mindset that may become an integrated part of the future professional lives. Clearly
the Sustainability Diaries have the potential to open for new cooperations and alliances between different
students. Overall, we felt that we were taking part in something very precious, and we are now
considering whether using the more neutral term “Journal” instead of “Diary” may be advantageous, or
whether the personal approach is crucial for realising the method’s usefulness. We are also discussing
the pros and cons of framing the instruction of writing Sustainability Diaries more specifically.
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