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Abstract

Science education and science communication, driven by their shared overarching
objectives of awareness, engagement, and comprehension, have gained further
potency through the integration of creative forms of expression. Creative methods
of expression, particularly creative writing, can make science accessible, relatable,
and engaging, which helps promote a scientifically enlightened society. The weaving
of scientific concepts and creative writing is crucial in addressing global issues such
as climate change. This study investigates the impact of a 12-week science-focused
creative writing workshop held in Bangalore, India. The study pays attention to how
participants creatively expressed their expanded understanding of the role of carbon
and carbon dioxide emissions in influencing climate change. In this qualitative
study, we utilised a multi-method approach, which allows for the use of open-ended
surveys, assessment of the produced works, and self-assessment processes as ways
of gaining insight into how the workshop has inspired participants to integrate
science concepts into diverse creative writing genres. The findings demonstrate an
integration of scientific literacy with imaginative expression, emphasising creative
writing as an alternative way for learners to connect science to their life experiences.

Keywords: science education, science communication, creative writing, carbon,
interdisciplinary, climate change, carbon dioxide

Introduction

Science is relevant to daily life; for example, people create chemical reactions during cooking
(Clegg & Kolodner, 2014) and apply physics and biology concepts, such as acceleration to
drive vehicles and biomechanics during walking (Kanter & Honwad, 2011). However, due to
the complexity of science concepts, there is evidence that people struggle to connect science
to their everyday lives (Bell, 2009). A major reason for this is that science is taught in a way
that is discipline-bound (Davidesco & Milne, 2019; You et al., 2021). For example, students
might learn physics formulas but not understand how these formulas connect to their
everyday movements. Students in an environmental sciences classroom might learn about
the way the carbon cycle transforms carbon dioxide into oxygen, but those same students
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may not understand that carbon dioxide in the atmosphere is essential for sustaining life on
Earth, as it plays a key role in processes like photosynthesis, even though it is a byproduct
of respiration in humans and animals. Innovative pedagogy can bridge this mismatch
between discipline-bound science learning and everyday life experiences, especially if it can
help collapse disciplinary boundaries by using an interdisciplinary approach (Honwad et al.,
2014; Santiani et al., 2023) and including learners’ own experiences through sensitivity to
experiences in informal learning environments (Bell, 2009).

In this study, we examined the way participants of a science-focused creative writing
workshop connect science (particularly the topic of carbon) to their everyday lives. We
observed that a workshop that combines the relevant scientific concepts with creative
writing techniques, such as narrative, poetic form, description, storytelling, allusion, and
descriptive language, provides students with the opportunity to express their scientific
knowledge in novel ways. For example, participants showcased their connection to carbon
by integrating concepts related to carbon into their narratives, poetry, and multi-modal
artistic projects. The workshop used an interdisciplinary framework, thereby helping
students to see how carbon is relevant to various disciplines, including the fossil fuel
industry, art, philosophy, biology, chemistry, and climate science. The students’ creative
products presented in the findings section of this article demonstrate how experiences from
the interdisciplinary approach informed their connections between the social sciences,
creative writing, chemistry, and other science fields.

Creativity

We begin this section by defining creativity since it is a concept that informed the science-
focused creative writing workshops and how we analysed participants’ learning and writing
progress throughout the study. This understanding of creativity then informs the discussion
on creative writing as a mode for science engagement.

According to Ferguson (2023), creativity is not magic as it takes place through the
utilisation of ordinary tools of thought to transform existing phenomena. Thus, novel
creation happens by combining already existing things (or ideas) to make new things.
Creativity, therefore, can consist of three steps: Copy, Transform, and Combine. We used
Ferguson’s three steps as the basis for how we think about creativity in analysing the
outcomes of this workshop. We also drew from Brandt (2021), who posited that random
combinations do not equate to creativity. Brandt (2021) concurs with Cropley’s (2018) views
that “ignorance, reflex ... simply letting yourself go” (p. 81) can result in novel creations,
but this can lead to chaos rather than creativity. Thus, creativity in this study is seen as
something driven by intention and which has the potential to be recognised as useful or
valuable to others (Brandt, 2021; Runco & Jauger, 2012). In short, we define creativity as
the intentional work to merge disparate component parts to form a new, coherent whole.
More specifically, in our project, we define creativity as the intentional work to merge
scientific concepts with creative writing forms and techniques to form a novel text that is
comprehensible to others.
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Creative writing as a mode for science engagement

Creative writing, as a form of artistic expression, blends imagination and written words;
it encompasses diverse genres, such as poetry, fiction, plays, screenplays, storytelling,
and creative non-fiction (Farrow, 2023). Creative writing is recognised as a valuable tool
within scientific and technological communities for enhancing engagement with content
(Krom & Williams, 2011) and for effectively communicating intricate ideas to the public
(Januchowski-Hartley et al., 2018). It encourages integrative learning that spans across
disciplines and has been acknowledged as a dynamic avenue for self-driven exploration
(Watkins & Tehrani, 2020). By contextualising scientific concepts within stories, personal
experiences, and societal issues, creative writing offers a unique platform to discuss the
relevance and implications of science in our everyday lives.

Increasingly, creative writing is acknowledged for its significance in innovative
educational approaches, serving as a means to foster creative thinking, enhance levels of
engagement with subject matter (Krom & Williams, 2011), and effectively communicate
complexity (Januchowski-Hartley et al., 2018). For example, Stanford’s ‘Artful Interpreter’
course blends creative writing and science education, challenging students to craft engaging
narratives that merge scientific concepts with human experiences (Stanford, 2022). Studies
underscore the pivotal role of creative writing in engaging people with novel perspectives
on issues concerning climate change and sustainability (Bentz et al., 2022), prompting
a re-evaluation of past climate change responses (Logan & Grillo, 2023), and enhancing
engagement and learning of conservation scientists (Januchowski-Hartley et al., 2018).

A creative science workshop
This study evaluates “Capturing Carbon: A Workshop on Science, Art, and Writing,” held in
2022 in Bengaluru, India, as part of Science Gallery Bengaluru’s exhibition on carbon. The
workshop was designed for participants aged 15-28 years-old and invited them to explore
the theme of carbon through creative expression. The evaluation focuses on the workshop’s
impact on participants, particularly how their knowledge of carbon was woven into
creative writing. It also examines how individuals from diverse educational and cultural
backgrounds engaged with the technoscientific concept, and how this diversity enriched
their interpretations and the overall learning experience. To achieve this overarching
objective, the study addresses three primary questions:
1. How does the workshop influence participants’ knowledge and understanding of
carbon?
2. How does the workshop contribute to the development of participants’ skills to use
creative writing to write about carbon?
3. How does the workshop foster interdisciplinary understanding and perspectives?
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Science Education and Science Communication: Alighed objectives

One shared goal of science education and communication is to boost engagement with
science (Baram-Tsabari & Osborne, 2015; McKinnon & Vos, 2015; Van der Sanden
& De Vries, 2016), and both disciplines strive for effective audience engagement
strategies (McKinnon & Vos, 2015). Studies suggest that an array of creative approaches,
predominantly derived from the arts, have gained greater attention in the fields of
science education and communication for enhanced awareness of and engagement with
scientific topics (Fernandez-Giménez et al., 2019; Furlan et al., 2007; Jacobson et al., 2016;
Januchowski-Hartley et al., 2018; Tatalovic, 2009).

In response to this growing awareness, the adoption of innovative teaching approaches,
such as artistic pedagogies and interdisciplinary projects, is on the rise. For example, Edmin
(2012) has described a project in which students’ work infuses science concepts into hip-
hop lyrics to showcase their science learning. More examples can be drawn from Osborn
et al. (2023), who demonstrated how their students’ use of creative writing techniques like
poetic and descriptive writing heightened understanding of and engagement with the topic
of entomology. Programmes that bring together scientific content and creative writing
techniques heighten interest in science and encourage innovative expressions of science
content.

Carbon as a focal point for connecting science to everyday life

Carbon, one of the most ecologically important elements for sustaining life (Sivrikaya,
2020), is linked to climate change, with carbon dioxide emissions being a primary driver
(Ritchie et al., 2020). Carbon is constantly cycled through the environment, oceans, and
living organisms. This also includes the absorption of carbon dioxide during photosynthesis,
producing oxygen and organic compounds. This interconnection underscores that the
achievement of Sustainable Development Goals (SDGs), especially goal 13, hinges on
the imperative to reduce carbon emissions, given their various impacts on SDGs and the
associated sub-goals (Yang et al., 2023). Therefore, it seems clear that if people gain an
increased awareness and understanding of carbon, then they will also develop a greater
understanding and interest in climate change topics.

But there is more to carbon than its role in environmental challenges. Sivrikaya
(2020) has emphasised not only the potential environmental consequences but also the
multifaceted benefits of carbon, highlighting the importance of teaching the carbon cycle
with impactful educational materials. Carbon’s importance extends to a wide range of
technological applications, from pharmaceuticals to synthetic materials, due to its versatile
bonding capabilities with both itself and nearly all other elements (Hirsch, 2010). Therefore,
it is important that educational efforts aimed at empowering young individuals convey the
broader societal and ecological significance of carbon, as this holistic perspective equips
them to mitigate carbon’s adverse impacts, such as climate change. Ongoing urgent appeals
from scientists and sustainability experts underscore the crucial role of science education
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and communication in driving rapid societal transformation towards sustainability (Trott
& Weinberg, 2020). Monroe et al. (2019) argued that these disciplines demand a dynamic
approach, prioritising student-centred teaching and learning and incorporating “personally
relevant”, “meaningful”, and “engaging” contexts. To empower young individuals in their
“collective and socially transformative engagements with climate change,” it is essential
to focus on “interdisciplinary” and “creative” climate education and communication
(Doyle, 2020).

The section below discusses the methodological approach that we employed in this
study. It includes a background summary section before discussing the capturing carbon
workshop that was facilitated as part of a Fulbright-Nehru Fellowship application.

Background and methodology

Science Gallery Bengaluru (SGB) is a unique institution that merges the concepts of an art
gallery and a science museum. Broadly, SGB works to bring together science (human, natural,
and social sciences) and art to facilitate public engagement with research. SGB is located in
South India’s bustling technology hub, Bengaluru, and has been dedicated to integrating
science into culture since its inception in 2019. The institution collaborates with artists,
scientists, and other educators and scholars to explore relevant scientific themes and build
programmes and exhibitions that work to engage and challenge the public’s conceptions of
scientific ideas. In 2023, SGB focused on carbon for its exhibition season in collaboration
with artists and scholars from around the world.

Capturing Carbon: A Workshop on Science, Art, Writing at SGB
Jay Barber (author 2), a professor at a research-focused American university, reached out
to SGB to propose a creative writing workshop focused on carbon as part of a Fulbright-
Nehru Fellowship application. This resulted in the establishment of a 12-week workshop
for SGB’s target demographic (15-28-year-olds). The structure of the workshop was built
around a process-oriented format that emphasised pre-writing, drafting, and revising, as
this process encourages writers to learn what they want to say and how they want to say
it through an iterative process of writing and rewriting (Murray, 1972). In each workshop
session, participants were given direct instruction on creative writing genres (poetry,
fiction, narrative nonfiction) and then invited, through writing prompts, to incorporate
their understanding of carbon into these specific genres. As the workshop progressed,
participants were encouraged to choose one particular topic and one genre for their major
writing project. Participants wrote multiple drafts of their projects, engaging in peer-
sharing and peer review between each draft.

The workshop was designed with SGB’s key tenets for learning programmes - it was
non-evaluative, incorporated peer-to-peer learning, and emphasised experimentation and
co-creation.
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Figure 1: Workshop overview

While some of the workshop sessions were held in a traditional classroom set-up, most
took place in informal learning spaces. The participants were self-selected; they were not
given any school credit for the class and were not assigned grades. They were also invited
to share their own knowledge regularly, especially in the area of carbon, as some of them
had strong science backgrounds. This format de-emphasised the authority of the workshop
facilitator and enhanced peer-to-peer learning. This structure, participants’ range of choices
regarding genre and integration of science into their writing, and the absence of specific
expectations for student output categorise this workshop as informal learning (Bell, 2009).
Informal learning environments can foster a sense of learner curiosity and agency and
“enable students to connect to their own interests” (Bell, 2009, p. 11). The approach is ideal
for engaging learners from various backgrounds and educational levels, fostering a rich
exchange of knowledge and perspectives.
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Participants were required to write about carbon, though how they chose to incorporate
carbon in their writing was up to them. Participants were given out-of-class readings around
carbon, and each workshop session included conversation and peer-to-peer learning about
carbon. These conversations ranged from the chemical structure of carbon and its various
allotropes to carbon’s role as both giver and destroyer of life. Professional writers and artists
were invited to the workshop on three occasions. These guests provided their own work as
examples and discussed ways of weaving science concepts into creative writing. Figure 1
illustrates the three broad categories of the workshop sessions: instruction in science and
creative writing, visits by guest lecturers, and practice in peer review and revision.

Participants and setting

Participants were selected for the workshop through an application process. Accessibility
was a key feature of the workshop; SGB welcomed anyone, through an open call, interested
in exploring the concept of carbon through creative writing, regardless of their background
in science or writing. Interested individuals applied for the workshop by submitting
statements of interest detailing their background, previous writing experiences, and
motivations for integrating science and creative writing, focusing on the theme of carbon.
The final cohort was selected on the basis of evaluation criteria set by SGB, wherein the
applicants’ submissions were rated on their relevance to carbon-related themes and their
demonstration of creative writing aptitude on a scale of 1 to 10. The selection process
aimed to foster diversity in terms of backgrounds, interests, and perspectives, resulting in a
final cohort of 21 individuals who encompassed various academic disciplines and interests
(see Table 1). Sixteen participants of the 21 attended regularly and actively participated
in the surveys. Participants granted informed consent through survey forms, indicating
their comprehension and willingness to partake in the study. To protect their anonymity
and confidentiality, each participant was assigned a unique identification number (e.g., P1,
P2, P3) for all workshop-related records and assessments. All participants who contributed
to the assignments and submitted impact evaluation forms were informed and signed a
declaration stating that their responses would be part of a study conducted by SGB and
could be used for ongoing and future research.

Workshop sessions are denoted as S1, S2, and so on to maintain a structured and
consistent reference system. A final workshop marked the end of the process of drafting,
revision, and peer feedback sessions, and was followed by a public reading event where
participants shared their completed pieces at the Atta Galatta Bookstore in Bengaluru
(“Voices of Carbon”, n.d.).
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Table 1: Sixteen regular participants

Participation

Identification No. hge esipation
P1 26 Health and Medical Professional
P2 21 Computer Programmer
P3 26 Arts and Culture
P4 23 Postgraduate Student (Bioengineering)
P5 24 IT and Technology
P6 22 #markMaking, Tehnoetics
P7 26 Arts and Culture
P8 25 Business and Finance
P9 27 English and Journalism
P10 26 Research Scholar (Chemistry)
P11 16 School Student (Science - Grade 11)
P12 16 School Student (Science - Grade 11)
P13 17 School Student (Science - Grade 12)
P14 15 School Student (Grade 10)
P15 19 Assistant High School Math and Science Teacher
P16 27 Media and Press

Data collection and analysis

Qualitative surveys

We conducted qualitative surveys throughout the workshop, as can be seen in Figure 2,

to capture the evolving perspectives of participants. The surveys designed for this study

consisted of open-ended questions and were administered during specific workshop

sessions. The first survey was done during S3, focusing on participants’ initial thoughts

and associations regarding carbon and climate change. A follow-up survey took place

during S6 to assess changes in participants’ subjective responses and associations in light

of workshop content and discussions.
We also introduced interdisciplinary analysis prompts during critical sessions: S4, S7,

and S11. These prompts encouraged participants to engage critically with interdisciplinary
perspectives, shedding light on their evolving viewpoints and the workshop’s effectiveness

in fostering interdisciplinary thinking.
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Qualitative Surveys
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Figure 2: Overview of surveys

Assessment of generated works

The assessment of participants’ creative works constituted a pivotal aspect of the study,
and the workshop instructor’s expertise and insights were instrumental in the process. We
conducted a detailed analysis of both pre-workshop and post-workshop writing submissions
to identify shifts in creative techniques, the incorporation of scientific concepts, and the
weaving of science with creative writing techniques. This comprehensive examination
sought to examine the application of elements, such as imagery, metaphor, storytelling,
and descriptive language, and how participants used these techniques to communicate
about carbon, which is a key element in learning about climate change.

Feedback and self-assessment

Feedback, a crucial component in an individual’s learning journey (Tekian et al., 2017),
plays a significant role in education (Hoon et al., 2015). Self-assessment enables the
evaluation of one’s own work with support in the form of rubrics, questionnaires, or
checklists (Vasu et al., 2016), and its implementation in the writing classroom boosts
students’ writing performance (Nielsen, 2014; Ratminingsih et al., 2018). We provided
participants with the opportunity to reflect on their experiences and offer qualitative
feedback through a structured questionnaire. This feedback was instrumental in gathering
insights into participants’ goals, perceptions, learning outcomes, and suggestions for
future improvements.
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Results

Participant perspectives on ‘carbon’

The qualitative surveys conducted during S3 and S6 consisted of a question — “What are the
five words that come to your mind when you think of carbon?”- aimed at assessing the influence
of workshop activities on participants’ knowledge and understanding of ‘carbon’. In total,
14 participants took part in both S3 and S6.

Participants’ word associations with ‘carbon’in S3 and S6 demonstrated a transformation
in their understanding of the role of carbon in their daily lives and in shaping the
environment. Seven of fourteen participants did not repeat a single word in S6, suggesting
expanded vocabulary and perspective related to carbon, while four participants exhibited
minimal overlap, two repeated two words, and one repeated three words, showcasing partial
retention of initial associations in S6. Table 2 illustrates the transformation in participants’
responses, particularly highlighting the number of repeated word associations in S6. This
table shows how participants’ word selection related to carbon evolved, demonstrating a
significant shift from S3 to S6. The word clouds presented in Figure 3 visually capture this
evolution, reflecting a broadening of perspectives as participants engaged more deeply with
the topic throughout the workshop.

Table 2: Repeated word associations with carbon

Number of participants Number ?f repeated el
(total 14) words in S3 & S6
7 0 Diverse word choices, broadening understanding
4 1 Minimal overlap, introducing a new element
2 2 Moderate overlap, some retention of associations
1 3 Significant overlap, partial retention
fibers
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Figure 3: Participants’ carbon-related word choices during S3 (left) and during S6 (right)
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Writing samples
Based on the observed changes in the pre-workshop and post-workshop writings, findings

and overall observations were made around the following criteria: variation in form and
genre, engagement with science, and integrating science and artistic ideas.

Variation in form and genre

Participants ventured beyond their initial genre choices to embrace various forms and
genres of creative writing in their post-workshop submissions, including essays, fiction,
poetry, and even visual formats like videos and illustrations. They demonstrated flexibility
and creative exploration, merging different literary forms and writing styles with
technoscientific ideas to communicate in engaging ways. Some participants specifically
noted that before the workshop, they had never considered merging certain writing forms

with scientific concepts. Table 3 expands on these observations.

Table 3: Variations and shifts in form and genre in a selection of participants

Variation in form and genre
04 Shift in writing Participant N
Participant Pre-workshop | Post-workshop styles comments LElictions
submission submission
P1 Persuasive An illustrated Pre-workshop “[Before the Participants explored
essay science fiction submission: workshop] I only genre and considered
addressing a story submitted | informational only liked reading poems the way science can
social science in the form but never discovered be communicated
issue of avideo (a Post-workshop that hardcore with poetic forms
recorded slide submission: science could also
deck) vivid, descriptive be expressed in the
language, humour, [poetry] format.”
and storytelling
techniques. Example: | Noted that due to
“Carbon was not just the workshop, their
amundane element, writing became
but a powerful force “much better and
that shaped the past, | thoughtful”
present, and future.”
P5 Science Poetry “l explored poetry The workshop
fiction story after along time, both | prompted the
that explored through the workshop | participants to
imaginative and National Poetry try using different
narratives Writing Month in the genres to write about
within the past month. | played science.
realm of around with sounds
science and metaphors. | also
tried a bit of satirical
fiction writing.”

Southern African Journal of Environmental Education, Vol. 41.2, 2025




Weaving Science into Creative Writing: Integrating interdisciplinarity into young adult learning

31

Variation in form and genre

e Shift in writing Participant e
Pre-workshop | Post-workshop styles comments
P9 Non-fiction Non-fiction Pre-workshop “Thinking of poetry Participant expanded
prose that personal submission: Detailed | and sci-fi more their use of poetic and
connected narrative personal reflection seriously was a fun literary elements and
personal that adopted experience. I'm not a considered poetry
experiences a poetic Post-workshop big fan of either, but and sci-fi as ways to
to universal approach and submission: Poetic since the group was communicate science
themes employed and evocative so passionate about
alliteration, approach. The use it, I learnt a lot from
sensory-rich of sensory language, everyone.”
imagery, descriptive details,
descriptive dialogue, metaphor,
language, and associations
dialogue, contributes to a
evocative word | more engaging and
choice, and impactful writing
metaphor style. A clear personal
essay structure
enhances the overall
cohesiveness and
effectiveness of their
piece
P7 Prose with Arefined and “I did surprisingly lean | Tried out genres
poeticelements | structured towards poetry during | that were novel to
poem this workshop, which | them and specifically
is not my usual space, | considered ways to
and not something | communicate science
would have imagined | through poetry
doingin a science
writing workshop.
Atext film as well,
which I have always
wanted to make but
never thought to do
with a poem, so it was
interesting to me that
that’s how it came
out”
P10 Realistic or Comic panels Pre-workshop “I explored writing The workshop
historical fiction | and illustrated submission: poetry and the inspired the

poetry

Description, narrative
arc and character
development. It
utilised a scene and
asummary to convey
the idea

Post-workshop
submission: More
experimental and
visually engaging
approach by
incorporating line
breaks, illustrations,
speech bubbles, and
personification

nonfiction genre of
writing. [Previously]
I'had the practice of
writing poems, but |
hadn’tincorporated
science into it.”

“I see that my writing
has become more
clearin reaching

out to the readers
what I want to
communicate, sharp
and crisp.”

participant to venture
into an entirely
different genre.
Specifically noted
that the idea of
incorporating science
into poetry was

an idea that came
through the workshop
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Variation in form and genre
o Shift in writing Participant N
Participant Pre-workshop | Post-workshop styles comments Implications
P6 Short story with | Afictional Participant shifted
fantasy and conversation genres and
philosophical between self incorporated carbon
elements and carbon directly into their
writing

Engagement with science

The impact of the workshop on participants’ engagement with science was clear. Five of
the 13 participants (P4, P5, P10, P11, and P13) demonstrated a deeper engagement with
scientific concepts related to carbon in their post-workshop writings compared to their
initial submissions. These participants incorporated more scientific language and explored
the structure and properties of carbon, including carbon bonding, carbon cycles, and carbon
allotropes.

For instance, in a pre-workshop submission, P11 integrated scientific ideas into
a poetic narrative, but the focus of the initial submission was more on conveying the
interconnectedness of carbon with human experiences and natural processes. However,
P11’s post-workshop submission began with the formation of carbon in space and its
arrival on Earth via a meteorite, introducing a cosmological perspective. The participant
incorporated aspects of the carbon cycle, described the mining of graphite, the movement
of carbon between states, chemical reactions forming bicarbonates, and the catenation
and cleaving of carbon atoms. P11 noted increased understanding, stating, “I've gained an
immense insight into [carbon’s] application in industry, importance to the natural world,
effects on the environment, iconography as a material, and general ‘nature’ as a substance.”

In contrast to the pre-workshop submission, P5’s post-workshop submission directly
engaged with carbon. P5’s post-workshop poem skilfully blended scientific concepts,
describing the transformation of swampland into a coalfield. The participant emphasised
ecological and geological processes while addressing the environmental impact of human
activities, especially related to industrialisation and pollution.

The writing samples show that the workshop encouraged participants to understand
and interpret science concepts in new ways. P11’s writing touches on disciplines
including astronomy, the coal industry, philosophy, chemistry, religion, and cosmetics.
By incorporating scientific knowledge into their writing, participants displayed a blend
of creative thinking and scientific inquiry. They copied, transformed, and combined
(Kirby, 2023) scientific ideas, weaving them into their writing projects, ultimately
showcasing a fusion of art and science. This suggests that as the participants broadened
their understanding of carbon, they also connected carbon to their personal writing
projects (and thus their everyday lives) in new ways.
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Integrating science and artistic ideas

We found the participants’ writing in this workshop most creative when we could see
intentional ways they used science content to enhance their creative writing choices or
used creative writing techniques to enhance their dissemination of science concepts. When
participants used information that had come from their learning and study of carbon
in their writing projects, we observed an intentional combination of artistic form and
scientific concept. Some of the participants took accurate science content and worked it into
anarrative or a poem, while others used broader scientific ideas as metaphors. For example,
one participant used an angry mother character to symbolise the way the Earth produces
more storms due to human-caused climate change. We noted these types of metaphors as a
combination of science and creative technique.

Some participants skilfully merged scientific concepts with artistic ideas, creating a
unique and interesting blend of disciplines. Of the 13 participants, several, including P1,
P4, P5, P6, and P16, demonstrated an elevated fusion of science and creative forms of
expression in post-workshop submissions when compared to their initial submissions.

Table 4a: Excerpts from pre-workshop and post-workshop submissions of P1

Pre-workshop submission (P1) Post-workshop submission (P1)
gt TR K e Py

The beauty industry has a long history of promoting unrealistic and often unhealthy standards
of beauty, and this has led to a great deal of conflict and controversy. Women, in particular,
have often been expected to conform to narrow standards of beauty, and those who do not
‘meet these standards may be subject to discrimination and stigma. The use of cosmetics can

be seen as a way to conform to these standards, or as a form of resistance and self-expression.

4 2
Carbon s also at the heart of efforts to promote sustainable agriculture. The practice of 2N n chemi ﬂwy c
“carbon farming” involves techniques that maximize the capture of carbon dioxide in plants, [ \ g Ewiy. 0 unl"

helping to offset greenhouse gas emissions and promote long-term soil health. This work is > &)

crucial for addressing the 1 chall of the 21% century, and has the potential

to shape the future of agriculture and food production. However, the adoption of carbon

farming practices has also been a source of conflict, as some farmers resist change and the

1 of new technol can be and ti

The Middle East, with its vast reserves of oil and natural gas, has long been a focus of
international attention, and the region has been the site of numerous wars and conflicts. The

Gulf War, for example, was largely driven by the desire to secure access to oil reserves in the

region. More recently, the rise of China as a major global power has led to increased - on carbon land-its -
competition for access to oil and gas reserves around the world. The burning of coal, oil, and

natural gas releases carbon dioxide into the atmosphere, contributing to climate change and importance. Ca OSWUST a mundan
air pollution. The environmental impact of the oil and gas industry has been a major source of !

conflict, with environmentalists and indigenous groups often clashing with industry and element, but a powerful fogee™that sk

overnment over the development of new reserves. :
¢ P the: past, nt, an
-

_poWering nucl usion foﬁnmgating carbol

dioxide through rerpwabfc energy; carbon
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P1’s pre-workshop essay related topics in industry and culture to carbon. In a post-
workshop video, this participant developed a story about time travel to highlight the
applications of carbon in combating climate change and to inspire people to consider
sustainable solutions. P5’s pre-workshop submission depicted advanced technology
through a conversational story. In a post-workshop poem, metaphors and poetic form were
used to link carbon, nature, and fossil fuel extraction.

It was evident that post-workshop submissions differed from pre-workshop ones, with
the weaving or fusion of science and creative writing becoming more pronounced (see
Tables 4a and b). The participants integrated scientific knowledge with creative storytelling
techniques, resulting in an impactful and engaging exploration of the topic.

Table 4b: Excerpts from pre-workshop and post-workshop submissions of P10

Pre-workshop submission (P10) Post-workshop submission (P10)

He was deputed to oversee the extraction of oil from the state of Assam, he was given two to With three pairs of hands,
three weeks of training about the history of fossil fuels, its importance, and why it was

you landed on Earth.
essential for the British Government. A very limited number of books and knowledge was
disseminated from his higher authority as they might have feared that Indians would resist Cgaologst theorzEd youranival

sharing their resources with them. He never knew when he fell asleep and woke up as rays of dying stars created you,

sun touched his face from the window near to his bed. He finished his household chores and as product of three fused helium atoms, they say.

sped through them to reach his workplace, half an hour before. He reached his workplace half

an hour and surprisingly found that all his workers were also early just like him. The
And you became an essential part of life on Earth,
worker’s head ran with the brightest smile he had and told him that the previous evening all

the workers decided to start work early because they felt a strong feeling that they were close You became invincible.

to the source. Maybe you are omnipresent too.

their love,
we bloom

e
AN I/ You are a paradox for living.
Y
N 1“*(

As you facilitate photosynthesis,

4 A {
Q. You are the reason life
& \ f blooms.
\J}MJA ’

He told him to immediately come to the drill spot as something happened, and he got
worried. Thinking not to have any more problems concerning workers’ health as it was very
difficult for him to convince the villagers to let their lands to the government that they had But you can become toxic to us too as
started to despise. Since he was an Indian and they felt they could rely on his words. He knew [Gerbormonside

it was a lie and was sure by the geography that the place was a huge reservoir of oil. As he .
B Y & If you sever your tie with one of your friends, oxygen.

reached the drill spot, it was all greasy and messier than the previous day. The workers all at

once shouted in triumph, that oil was found at 662 ft.

A new day had finally dawned, the workers had no clue of the potentiality of the oil for them, Bl s g A
their village, and the country. The engineer was elated that his work was accomplished and true historian,

got pulled by the thought of what might unfold next for the villagers, the country, and even Wiatching this planet become what

the world. He wondered probably the whole western world would now look at this small itis today.
village in Digboi for the future fuel that might revolutionize the entire world. Archaeologists use your sibling’s

traces,

uC

To understand how humans

have evolved over the ages.

Overall, we observed that the workshop motivated participants to engage with the
concept of carbon and explore various related aspects, including its connection to climate
change. Our assessment, supported by the participants’ self-assessment and feedback
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(see box below), indicates a blending of scientific understanding and creative writing. It
also indicates that as the participants learned about carbon through diverse disciplinary
lenses, they connected carbon in new ways to their writing projects.

Participant Self-assessment and Feedback

Enhanced conceptual frameworks and synthesis of scientific and creative
perspectives:

“My current [post-workshop] piece certainly deals with a more specific aspect of carbon more
carefully as compared to my submission sample, which felt a little more vague — I suppose this is
important especially for scientific topics which need to be addressed with precision.” — P3

“Earlier [before the workshop], I thought of Carbon in only a ‘scientific sense’ but now I see that
Carbon has many roles in our day-to-day life as well. For example, the various pieces on Kajal that
people wrote about.” — P4

“I started out with a very generic understanding of carbon (CO2, coal, diamond, graphite, cremation,
fuel) but over the course of the workshop, I've learnt to look at it in different ways, through our
discussions, the work of others, and my own exploration. I've thought about (1) where did carbon
actually come from? (2) how are our lives intertwined with carbon (how entrenched coal is in coal

mining regions)...” — P5
“I'm looking at science very differently now. It’s become clear to me that science is a very important
tool that we must use to look at the world more clearly.” — P9

“The workshop helped me in expanding my understanding about creative writing and how to

” «

introduce science through writing.” “Creative writing will help us in building better ways to tell
stories of science that masses can understand and keep them literate about what is happening in the

field of science.” — P10.

“Our initial few weeks exploring the genres of non-fiction, fiction and poetry in-depth helped me
realise the versatility in which science can be incorporated into writing, from more academic essays,
to supernatural science-fiction novels, to melodious poetry.” — P11

“I learnt creative writing can be a great tool for spreading information and values of all sorts. The
way we learn is through stories and creative writing is the strongest method to create stories.” — P12

“Iwas able to read science more in the forms of metaphors to show what connects my world and the
scientific.”— P16

“Overall, I believe the participants’ conceptual framework regarding carbon expanded.” “The students
who came in with a more science mindset tried out some literary and multimodal techniques with
their writing. The students who came in already primed to use literary techniques, engaged with
more scientific concepts in their writing (meaning “more” from their application submission to their
writing sample in class).” - Workshop Instructor
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Recognition for using creative writing techniques to foster engagement and evoke
empathy:

“We can engage people through our writing.” “I can attract attention of people towards climate
change through creative writing.

This workshop definitely helped me in that process.” — P1

“Creative writing has the potential to help us build a better future by inspiring empathy, promoting
action, imagining new possibilities, and fostering critical thinking.” — P2

“Creative writing can tap into not only what you know but also what you feel — which is essential in
getting people to care.” - P3

“Creative writing can play an important role in shaping peoples’ perspectives about science and
society. Messages layered within creative writing pieces can get people thinking. This is very crucial
to see change in society.” “Also, scientific messages can be layered in stories and poetry making people
reading about it think.” — P4

“The workshop has made me think about science education a little bit and the distinction between the
sciences and the arts.” — P9

“Creative writing will help us in building better ways to tell stories of science that masses can
understand and keep them literate about what is happening in the field of science.” — P10

“I think creative writing can serve as the catalyst to inspire change around the world, since words are
the most effective tool to appeal to both the mind and the heart — to logic and emotion.”

“Creative writing, with proper engagement, can reach a wide audience, helping to not only raise
general awareness levels among citizens of the world by disclosing important environmental and
socio-economic issues, but also call upon world leaders to rectify said issues.” — P11

Recognition for creative writing as an effective medium for science education and
communication:

I didn’t saw earlier poetry as a form for communicating science or never bothered to read one. But
through the workshop when analysis was done on a particular poem on Gene mapping. That changed
my perspective.” - P1

“I had undermined creative writing as a choice for science communication. I now find it one of the
best ways to do so.” - P2

“I am more inclined to pursue Science Communication even if just as a hobby. The workshop

has shown me how fun it can be.” “[! would describe this workshop as a] creative writing and
introspective workshop teaching how science communication can be done at the intersection of art,
creativity and literature.” — P4

Southern African Journal of Environmental Education, Vol. 41.2, 2025



Weaving Science into Creative Writing: Integrating interdisciplinarity into young adult learning 37

“Creative writing is a great way to communicate what people think and how they see things, bringing
lived experience into science. I saw this play out in the works that we shared with each other — each
of us bringing a different aspect of creativity into telling a science story, based on our experiences
and interests.” - P5

“I subconsciously had been thinking creative writing for scientific communication can only take
certain forms to be effective, like they cannot be personal or satirical or fantasy. But I have to come
to realise that not only can it take those forms, it can be more effective than what I thought was
conventional in certain contexts.” - P8

“Creative writing helps in keeping the readers engaged with what the writer is wanting to tell.
Disseminating science through creative writing would be the cool way to communicate and learn it.”
-P10

“I learnt that incorporating scientific concepts into a narrative framework is not merely an
educational venture to inform the audience, but to INSPIRE readers to go out and explore concepts
on their own by making science seem fun and approachable to people of all ages and knowledge-
levels.” - P11

“I got to learn about science poetry which was completely new for me. I got to read a few science
articles some related to carbon which inspired me to pursue science writing in the future.”
“Expressing science in the form of stories and art is the easiest possible and accessible way to get
people into science.” - P13

Interdisciplinary understanding and perspectives

Participants’ interdisciplinary thinking and understanding of carbon were analysed through
their responses to a guided prompt introduced in S4 and repeated in S11. The data collected
from the responses provided insights into the evolution of interdisciplinary perspectives
over time. The question for S4 and S11 was as follows:

Imagine yourself as the author of The Multiple Signatures of Carbon (Loeve & Vincent, 2017).
You might want to track down useful research sources for gathering relevant and reliable
information to write this piece. In such a scenario, which five people would you reach out to
for this information (they need not be specific people, but rather their background/training/
discipline)?

Among the 15 participants who completed the questionnaire, nine individuals,
including P4, P5, and P8, demonstrated significant shifts in their preferences, with their
choices evolving notably between S4 and S11. These individuals exhibited substantial
changes in their interdisciplinary perspectives, as evidenced by their altered responses
in S11. However, six of the 15 participants, despite the same timeframe between S4 and
S11, displayed minimal or no changes in their choices. This group, including participants
like P6 and P7, maintained a consistent but diverse set of preferences, reflecting a stable
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understanding of the interdisciplinary aspects of carbon from the outset. The responses of

P4, P5, P6, P7, and P8 are provided as examples in Table 5.

Table 5: Progression in participant choices

Consistent choices (S4

Changed choices

Participant S4 choices tos11) (S4 to S11) Implications
P4 Paleontologist/ Professor/researcher
geologist, working on carbon
Climate activist, graphite materials,
Materials engineer/ Artist who sketches
nanotechnologist, with charcoal,
Jewelry/diamond Coal miner,
expert chemical Diamond merchant,
engineer in the Environmentalist
petroleum industry
P5 Philosopher specialised Members of native Demonstrated an
in the philosophy of communities, evolution toward a
science, Jewelers/artists, more holistic
Science historian, Coal miners understanding of
Chemist carbon, incorporating
cultural, social and
scientific dimensions.
This shift signifies a
commitment to
exploring the diverse
roles carbon plays in
our lives beyond a
purely scientific sense
P6 Philosophers of Philosophers of Maintained a
science, science, consistent
Artists working with Artists working with interdisciplinary
nanotech, nanotech, approach, exploring
Indigenous Indigenous community carbon’s multifaceted
community members, members, nature
Researchers focusing Researchers focusing
on carbon properties on carbon properties
P7 History/science history, | Historian/science Continued insight into
Individual with historian, interdisciplinary
philosophy in sciences, | Individual with perspectives,
Anthropology, philosophy in sciences, underscoring the
Mythologist/literature Anthropology, importance of history,
researcher Mythologist/literature philosophy, and
researcher social sciencesin
understanding carbon
P8 Science historian, Linguistic Revealed diverse

Material scientist/
engineer,
Microbiologist/
biochemist,

Science fiction writer

anthropologist,
Organic/inorganic
chemist/professor,
Politicians,

Design futurists

disciplines, beyond a
singular focus on
scientific and
technological
knowledge
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One remarkable example worth noting is P3. In S11, this participant introduced a
“grandmother” with knowledge of carbon traditions and a “grandfather” with experience in
a carbon-dependent economy. These distinct choices emphasised the importance of cultural
and historical perspectives in understanding carbon beyond scientific and technical aspects.
The inclusion of individuals with first-hand experience and deep insights into traditional
practices and the impact of carbon on different generations added a rich and diverse
dimension to P3’s interdisciplinary approach.

The analysis revealed that participants went beyond conventional choices and
expanded their interdisciplinary perspectives by incorporating individuals with
distinctive backgrounds, experiences, and expertise. Their choices indicate an openness
to unconventional sources of knowledge and a recognition of the multifaceted nature of
carbon-related issues.

Discussion

This study aimed to analyse the impact of a science-focused (specifically carbon) creative
writing workshop on participants’ interdisciplinary understanding of carbon and their
connection of science to their everyday lives. We argue that initiatives such as this
workshop, held in informal settings, offer a liberating space where participants can broaden
their understanding of science by engaging in peer-to-peer learning and by connecting
scientific content to their creative writing projects. By deviating from the structured nature
of formal education, rigid curriculum constraints, and standardised assessments, the
workshop facilitated an open and dynamic exchange of ideas where participants challenged
disciplinary boundaries and explored alternative perspectives to both scientific knowledge
and creative writing.

Brown (2015) and Osborn et al. (2023) have underscored the benefits of integrating
creative writing in science education, fostering a more engaging and enjoyable learning
environment. This study contends that such science-focused workshops, rooted in creative
exploration, can enhance efforts in science education and communication. However,
it is important to note that a limitation of the study is the absence of long-term impact
measurement. Assessing the lasting effects of such workshops on participants’ perceptions,
continued engagement with science, and any sustained influence on their understanding of
scientific concepts is crucial to comprehensively evaluating their efficacy.

To enhance future endeavours in this domain, we recommend incorporating long-term
evaluation strategies to measure the sustained impact of such workshops. Additionally,
expanding the scope of such initiatives to reach a wider demographic could further
solidify the argument for the efficacy of creative writing workshops in science education
and communication. We also suggest that our findings hold value for researchers and
educators seeking to better understand interdisciplinary frameworks. We found that
as the participants looked at carbon through different disciplinary lenses, they reported
a heightened understanding of the importance of carbon. These various disciplinary
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frameworks also provided participants with new ways to connect carbon to their everyday
lives and thus integrate carbon into their creative writing projects. These insights provide
a valuable foundation for future research and the development of innovative approaches
that promote effective science communication, science learning, and interdisciplinary
engagement and learning.

Conclusion

In this study, we asked three questions: (1) How did a science-focused creative writing
workshop influence participants’ knowledge and understanding of carbon? (2) How did
the workshop contribute to the development of participants’ skills to use creative writing
to write about carbon? (3) How did the workshop foster the participants’ interdisciplinary
understanding and perspectives? We found that the workshop influenced participants’
knowledge and understanding of carbon by inviting them to explore concepts related to
carbon through an interdisciplinary framework, which enabled participants to connect
science to society. As participants communicated about carbon in creative writing projects,
they went beyond memorisation or simple comprehension of scientific material and instead
created novel texts that connected carbon to mythology, to personal family traditions, to
cosmetics, to fossil fuel, to the changing environment, and to ontological explorations.
We argue that science-focused creative writing workshops can be integral components of
science engagement and communication endeavours, as the “Capturing Carbon Workshop
on Science, Art, and Writing” showcased efficacy in making science relatable and relevant.
Specifically, in the context of global challenges like climate change, where scientific
literacy and youth engagement are pivotal, such workshops can empower individuals to
grasp complex scientific ideas and intertwine them with their everyday experiences, thus
fostering a deeper connection to these critical topics.
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