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Abstract

This study aimed to examine the learning outcomes of secondary school students
resulting from science learning activities designed by pre-service teachers using the Design
Thinking process under mentor supervision. A qualitative research approach was employed,
utilizing an embedded multiple-case study design. Participants included four fourth-year
pre-service general science teachers and 120 upper secondary students across four
classrooms. The research instruments comprised five lesson plans based on the Design
Thinking process and group discussion protocols focusing on four key themes: (1) student
engagement in learning, (2) understanding of scientific concepts, (3) perceptions of a safe
and open classroom environment, and (4) inspiration to pursue science learning

independently. Thematic content analysis was used to interpret the data.
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The findings revealed that effective implementation of Design Thinking in pre-service
teacher education requires the integration of three essential components: Design Thinking
mindset, tools, and process. The learning activities developed under these principles
positively influenced students in four dimensions: enhanced engagement, improved
conceptual understanding, an increased sense of classroom safety and openness, and
heightened motivation for self-directed learning in science. Moreover, the pre-service
teachers were able to maintain their individual teaching identities and appropriately design
activities aligned with the developmental context of their students. These results
underscore the potential of integrating Design Thinking with mentor-guided practice for

fostering instructional design competencies among pre-service science teachers.

Keywords: Design Thinking, Mentor Teacher Supervision, Design Thinking Outcomes
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