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Abstract

The presentation explores R&D designs for fostering sustainability mindsets among youth through the
integration of arts and science (STEAM) as a transformative approach in education and discusses the
implications. By emphasizing the creation of learner-produced videos and animations, this study
demonstrates how learners, through engagement with the arts and media, can catalyze environmental
awareness and proactive attitudes toward sustainability. The research relies on the premise that
creative expression and use of interactive media and games, may enhance understanding of complex
STEAM concepts as well as encourage a deeper reflection on sustainability and environmental
stewardship. The methodology utilized a mixed-methods approach, combining qualitative insights from
student-led media projects with quantitative surveys. The study explored how the process of creating
digital content—ranging from educational animations to documentary-style videos—may catalyze the
integration of sustainable practices into daily life as well as a broader sustainability mindset, thus
promoting a holistic understanding of STEAM subjects. Key preliminary findings suggest that learners
who engage in arts and games develop a more nuanced understanding of sustainability issues,
demonstrating increased empathy and a greater sense of agency in addressing environmental
challenges. Moreover, the research also underscores the role of the arts in STEAM education as a
vehicle for critical thinking and innovative problem-solving, enabling students to visualize and
communicate complex ideas effectively.

In conclusion, this study contributes to the growing body of literature on the importance of
interdisciplinary approaches to education. This also highlights the potential of STEAM as a pathway to
cultivating sustainability mindsets. By integrating the arts and encouraging the production of learner-
generated media as well as games, educators can unlock new avenues for engaging youth in
meaningful discussions about sustainability, thereby paving the way for a more environmentally
conscious and creative generation.
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Introduction

Considering the environmental crisis, there is a need to develop sustainability awareness rooted in an
appreciation of and respect for nature and overcome what has been termed "nature deficit" [1], which
refers to the lack of deep connection many children have with the natural world.

Creative learning designs that support students in developing a greater awareness of nature through
affective and cognitive creative methods can be effectively integrated into a Science, Technology,
Engineering

Arts, and Mathematics (STEAM) based curriculum. This approach may foster a mindset that is both
aware of sustainability and motivated to solve the many sustainability-related problems we face today
2, 3].

This paper explores the intersection of creativity methods, sustainability, and STEAM education to
suggest how learner-produced media and games can be utilized as tools for environmental awareness
and action. The aim is to explore how creative expression can contribute to shaping sustainability
mindsets among young individuals by drawing on findings from two recent studies. The studies utilized
both qualitative data from student-led media projects and quantitative surveys.

Background



The need for creativity in STEAM education and sustainability education has been articulated clearly
in recent research. Howe and Simm [4] describe how the arts and humanities might function in
response to climate change, promoting creativity to foster empathy, envisioning alternative futures,
and mobilizing collective action through creative expression. Such views complement UNESCO's [5]
perception of education for sustainable development as a holistic endeavour that equally demands
innovative and trans-disciplinary approaches.

Research has demonstrated how experiential, project-based learning fosters sustainability mindsets.
Sipos et al. [6] found that engaging "head, hands, and heart" through real-world problem-solving
cultivates systems thinking and pro-environmental behaviours. Likewise, studies show that media
production and games promote sustainability literacy when integrated meaningfully [7, 8, 9]. By
engaging multiple learning styles, these methods facilitate knowledge application and perspective-
taking [7].

Regarding STEAM, Bequette and Brennan [10] highlight how art appreciation bolsters scientific
literacy. Their work supports the idea that STEAM nurtures 21st-century competencies like
collaboration, communication, and creativity [11]. Increasingly, scholars propose media-making and
games as impactful STEAM approaches [12]. Kearney and Schuck [13] have found that digital
storytelling empowered youth voices on sustainability.

Methodology

The empirical basis for this explorative project is two complementary studies that used creative
methodologies in environmental education to strengthen nature awareness and sustainability
mindsets. The first study is a pilot study aimed at understanding how new, arts-informed learning
methods impact students' awareness of the environment and connection to nature. The second study
is on creative media production, particularly animation, integrated into the different subject areas in the
curriculum from classes in 28 schools across the same municipality.

Both studies employed a mixed-methods approach, combining qualitative insights from student-led
media projects with quantitative surveys. Students were tasked with creating digital content, such as
educational animations [14, 15] and documentary-style videos, on sustainability-related topics.
Additionally, students engaged in activities like haiku writing and artwork creation based on their
experiences in nature. Qualitative data was collected through observations, interviews, and reflections
on the creative process, while quantitative data was obtained through surveys assessing the
participating students' attitudes, knowledge, and behaviors. By triangulating these data sources within
the two projects, the studies aimed to provide a comprehensive understanding of the learning designs
that might engage youth's creative expressions and engagement with science and nature.

Preliminary Findings

The data demonstrated that students who engaged in arts-based activities had a nuanced
understanding and empathetic approach towards sustainability issues and showed agency to address
environmental problems. Digital content created by students on the topic of sustainability provided the
opportunity to deal with complex concepts in an involving, creative way, which enabled them to ga
understanding and foster deep reflection. The collaborative nature of the projects, called for peer
learning and to collaborate, share ideas, viewpoints, and even innovate solutions to sustainability
challenges.

The project on media-production integration in all subjects, focused on the integration of student
creative media productions, especially animations. The findings indicate that creative media
production can be integrated into STEAM subjects with increased student engagement, motivation,
creativity, and deeper learning, depending on the teacher's background and the structural support
from the schools. In-service qualifications of the teachers to acquire not only technical skills but also a
mindset focused on supporting student creative processes were important for the successful
implementation of the approach.

Methods to Enhance Nature Awareness

The nature awareness project involved several creative methods, such as haiku poetry, role-play, and
video production, to promote awareness environmental awareness to the students. For example, the
students authored and illustrated haiku poems written while in the forest in contact with nature. In such
an exercise, students could focus on being in nature and their personal experiences and connections



with nature. For example, one student commented, "It was easier to find inspiration in the forest
because you could use the trees and everything around you."

Role-playing was another effective method used in the project. In one scenario titled "What Should
Happen to the Marsh?", students assumed various roles such as municipal officials, landowners, and
environmental activists to debate the future of a local natural area. This activity not only engaged
students in the learning process but also helped them empathize with different perspectives. One
student reflected on the affective engagement, "l started using my own feelings about nature in my
role... It wasn't just what was written on the paper, but my own feelings."

Video production was used as a tool for research and creative expression. The students were tasked
with simulating a television crew investigating an environmental problem at their local pond,
conducting interviews, and presenting the case as a national news night program.

The combination of these methods not only enhanced students' understanding of sustainability but
also promoted a sense of agency and responsibility toward environmental stewardship. These findings
underscore the potential of arts-based approaches in STEAM education to cultivate sustainability
mindsets among youth and empower them to become agents of change in their communities.

A Sustainability Mindset

The sustainability mindset is fostered by a sense of nature awareness which is a prerequisite to
ensure that environmental challenges are adequately addressed. More than ecological knowledge,
nature awareness is a deep, affective relationship with the natural world that can inspire and maintain
sustainable practices and environmental stewardship [18, 19]. Nature awareness may help build the
foundation of the sustainability mindset because it will make one be aware of the processes that goes
on in nature. A further step that could be taken is of responsible behaviour and readiness to act toward
the protection and preservation of natural resources. Thus, students in the nature awareness project
connected on a personal note with nature through creative activities would be empathetic to
environmental concerns and capable of taking the perspectives of others.

Being connected to nature and inspired by it can fuel the creative process which can be essential to
developing innovative sustainable solutions.

It enables students, through creative reflection in nature, to come up with unique insights and
approaches to solving environment-related problems. Arts integration in STEAM education promotes
the process because there are various ways of expression and exploration. Creative activities that
include writing haikus, role-playing, and video production regarding sustainability issues as material
content make learning personified and, therefore, meaningful and powerful for students [16, 17]. When
such creative products are made and shared within this context, students deepen their learning about
environmental issues and may inspire others to take similar sustainability actions.

The integration of arts into STEAM education enhances this process by providing diverse means of
expression and exploration. Artistic activities such as haiku writing, role-playing, and video production
allow students to engage with sustainability issues on a personal and emotional level, making the
learning experience more meaningful and impactful [16, 17]. As students create and share their work,
they not only deepen their understanding of environmental issues but also inspire others to engage in
sustainability efforts.

Conclusion

This study highlights the process of integrating arts into STEAM as a way of facilitating the
development of a sustainability mindset for youth. By engaging students in creative expression
through learner-produced media and games environmental awareness and proactive attitudes toward
sustainability can be facilitated. The results indicate that arts-based methods can improve students'
grasp of STEAM concepts and foster critical thinking, innovative problem-solving skills, and
communication of complex ideas.

There is however a need for further research into how this arts-based STEAM education can
profoundly impact students by introducing a mindset oriented toward sustainability



Using creative methods like digital storytelling, role-playing games, haiku, and animation in STEAM
education has the potential to contribute to enhanced nature awareness and promote a mindset
focused on sustainability. Through digital storytelling, students can engage with themes and problems
that are relevant, explore their connections and implications, and envision solutions. The students'
writing of stringent haiku poems showed that an aesthetic and poetic approach that is affective can
help students connect deeply with the environment, fostering appreciation and care for nature.
Incorporating sustainability principles into the creative process encourages students to consider
environmental implications, cultivating a sustainability mindset [4].

Further research is needed to explore the long-term effects of arts-based STEAM education on
students' mindsets and attitudes toward sustainability. The scalability and replicability of such
approaches must be explored in diverse educational contexts and settings. However, this study offers
indications of how interdisciplinary, arts-based teaching methods can provide an avenue to develop
the sustainability mindsets that are required to tackle the urgent environmental issues we now face.
Methods that can empower the next generation with creative confidence, critical thinking abilities, and
a deep connection to nature are needed as well as educators that through creative learning designs
can pave the way for a more environmentally conscious, innovative, and capable generation of
problem-solvers and change-makers.
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