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This supplementary file contains the appendices removed from the main manuscript in response to the Discover Education quality check.
Appendix A. Creative pedagogical behaviour dimensions used in the study
Appendix Table A1. CPB dimensions and operational meanings
	Dimension
	Items
	Operational meaning

	Generating pedagogical ideas
	CPB1–CPB5
	Generating multiple STEAM lesson ideas, real-world contexts and new ways to combine materials, technology and arts.

	Deepening and refining ideas
	CPB6–CPB10
	Analysing strengths and weaknesses, aligning objectives-activities-assessment, improving products and designing assessment criteria.

	Openness and courage to explore
	CPB11–CPB15
	Trying uncertain ideas, learning from failure, seeking new materials and accepting critique.

	Reflective pedagogical agency
	CPB16–CPB20
	Setting design goals, persisting, explaining creativity, developing a teaching style and using microteaching evidence for self-evaluation.




















Appendix B. Course structure and product-oriented evidence
Appendix B summarises the official course structure and the way it was enacted in this study as a product-oriented STEAM design cycle. The table is included to support transparency about the learning environment in which survey, artefact and interview data were generated.
Appendix Table B1. Product-oriented course structure used in the study
	Weeks
	Course focus
	Product-oriented learning activity
	Evidence generated

	1-2
	Learning projects and project-based learning
	Reflection on prior project experience; analysis of video cases and sample projects
	Initial reflections and participation evidence

	3-4
	Roles and principles of project-based learning
	Mini-project design; discussion of learner-centred, experiential and competency-based principles
	Mini-project plan and group discussion notes

	5-6
	STEAM concepts and the role of STEAM in primary education
	Mind mapping of STEAM components; debate on STEAM for primary pupils
	Initial STEAM topic ideas

	7-8
	International STEAM examples and primary pupil characteristics
	Analysis of STEAM examples by grade level; matching design challenges to pupils aged 6-11
	Grade-level design principles

	9-11
	Principles and process of designing STEAM projects for primary pupils
	Problem identification, learner analysis, activity design, resource planning, assessment planning and pilot testing
	Draft lesson plan and design challenge

	12-13
	Workshop and consultation for project design
	Peer review, lecturer consultation, prototype development and revision
	Mid-course project submission, prototype and peer feedback

	14-15
	Project exhibition, microteaching and redesign
	Final presentation, portfolio exhibition, microteaching, reflection and redesign
	Final lesson plan, artefact, microteaching evidence and reflection


Supplementary Appendix C. Measures and supplementary statistics
The following supplementary tables were moved from the main text to keep the manuscript focused on the central analytic story while preserving transparency about measures and descriptive results.
Supplementary Table C1. Measures and data sources
	Construct/source
	Items/records
	Scale
	Purpose

	STEAM design-based learning experience
	6 Likert items
	1–5 agreement
	Course experience

	Creative pedagogical behaviours
	20 retrospective pre items + 20 retrospective post items
	1–5 agreement
	Outcome construct

	GenAI-supported design practice
	10 Likert items
	1–5 agreement
	AI design support

	GenAI frequency by phase
	7 frequency items
	1–5 frequency
	AI design-phase profile

	Product/microteaching evidence
	8 Likert items
	1–5 agreement
	Self-reported evidence

	Artefact rubric
	18 project artefacts; 7 criteria
	1–4 rubric
	External artefact evidence

	Qualitative follow-up cases
	15 selected cases; F1–F8 structured responses
	Thematic coding
	Explanatory qualitative evidence


Supplementary Table C2. Internal consistency of survey scales
Supplementary Table C3. Descriptive statistics for course experience, GenAI and artefact/microteaching evidence
Supplementary Table C4. Selected correlations among course experience, GenAI and creative pedagogical outcomes
Supplementary Table C5. Frequency of GenAI use during the course
	Scale
	Number of items
	Cronbach’s alpha

	CPB before course
	20
	0.971

	CPB after course
	20
	0.966

	STEAM design-based learning experience
	6
	0.972

	GenAI-supported design practice
	10
	0.927

	Product/microteaching evidence
	8
	0.946

	Scale
	M
	SD

	STEAM design-based learning experience
	4.06
	0.81

	Product/microteaching evidence
	3.99
	0.51

	GenAI-supported design practice
	3.87
	0.53

	GenAI frequency by design phase
	3.58
	0.62

	Variable 1
	Variable 2
	r
	p
	n

	STEAM learning experience
	CPB after course
	0.51
	< .001
	63

	Product/microteaching evidence
	CPB after course
	0.74
	< .001
	63

	GenAI frequency by phase
	CPB gain
	-0.35
	0.005
	63

	GenAI-supported design practice
	CPB gain
	-0.08
	0.528
	63

	STEAM learning experience
	CPB gain
	0.05
	0.725
	63

	GenAI-supported design practice
	CPB after course
	0.76
	< .001
	63

	Frequency of GenAI use
	n
	%

	Often
	31
	49.2

	Sometimes
	24
	38.1

	Rarely
	4
	6.3

	Very often
	3
	4.8

	Did not use
	1
	1.6
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