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Part 1: 
Graphical calculation principle of TPACK-Venn model was performed with center of circle PK as the coordinate origin. Firstly, find the coordinates of the intersection of the three circles. Second, continue to use geometric calculations to find the area of rouleaux's triangle formed by the intersection of three circles. This study uses geometric principles for the calculations because the shape is formed by regular circles, resulting in a regular rouleaux triangle, rather than an irregular shape formed by closed curves that requires the usage of definite integral.
The foundational knowledge domain:
 


The integration knowledge domain:
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The ultimate domain of TPACK-Venn:
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Figures a through c illustrate the process of determining the coordinates of the three circular intersections (F1-F2-F3) in a Venn diagram.

















Knowledge structure ratio (K):



Part 2:
Table 1 Scale of Basic knowledge
	Basic Knowledges
	Items
	Questions

	Pedagogical Knowledge
(PK)
	PK1
	The micro-courses you create/view help to enhance the informative teaching and learning of this course. 

	
	PK2
	The pedagogical aspects of the micro-courses you create/view, such as lesson introductions, questions, etc., can help to understand the professional knowledge.

	
	PK3
	The pedagogical skills demonstrated in the micro-courses are sufficient to guide the viewer to adopt the learning strategies.

	
	PK4
	You are more comfortable with creating/viewing micro-course assignments than writing/reading traditional paper assignments. 

	Technological Knowledge
(TK)

	TK1
	The micro-courses you create/view demonstrate video editing skills, such as adding background music, subtitles, etc.

	
	TK2
	The micro-course you viewed/produced contains web material, but was edited to meet pedagogical needs. 

	
	TK3
	There are no limitations such as computers, mobile phones, or video editing software for you to create/view micro-courses. 

	
	TK4
	You are interested in creating/viewing micro-courses or similar short videos.

	Content Knowledge
(CK)

	CK1
	The content of the micro-course you create/view is closely related to the course and has sufficient content knowledge.

	
	CK2
	The micro-courses you create /view have some knowledge of the subject, they are informative, theoretically complete and have clear examples.

	
	CK3
	The micro-courses you create/view involve deep thinking and persuasive discourse on subject knowledge.

	
	CK4
	The micro-courses you create/view contain content you haven't covered before. 





Table 2 Scale of the Integrations
	Integrations
	Items
	Questions

	Technological Pedagogical Knowledge
(TPK) 
	TPK1
	The micro-courses you create/view were able to use animation, soundtracks, special shots, etc. to enhance the teaching and learning.

	
	TPK2
	The micro-courses you create/view contain original teaching materials, such as recording the teaching process and taking short photographs related to the teaching content. 

	Pedagogical Content Knowledge
(PCK)
	PCK1
	The micro-courses you create/view are clearly articulated in terms of key concepts, regardless of differences in video editing techniques.

	
	PCK2
	The micro-courses you create / view are effective in guiding learning, regardless of differences in video editing techniques. 

	Technological Content Knowledge
(TCK)
	TCK1
	The micro-courses you create/view demonstrate technical skills in geography, such as map drawing.  

	
	TCK2
	The micro-courses you have created/viewed use specialised geography software such as ArcGIS and online mapping platforms. 


Table 3 Demographics of participants
	Group
	Features
	Gender
	Edition Background
	Total

	
	
	Male
	Female
	Undergraduate
	Doctor
	

	Subjective 
	n
	24
	88
	112
	0
	112

	
	%
	21%
	79%
	100%
	0%
	1

	Objective　
	n
	1
	1
	1
	1
	2

	
	%
	50%
	50%
	50%
	50%
	1


Table 4 Cronbach's alpha reliability coefficient of the scale
	Items 
	Cronbach’s alpha

	PK
	0.518 
	0.840 
	0.890 

	TK
	0.754 
	
	

	CK
	0.684 
	
	

	TPK
	0.621 
	0.792 
	

	PCK
	0.712 
	
	

	TCK
	0.589 
	
	


Table 5 Correlation values between Pedagogical Knowledge items
	Items　
	PK1
	PK2
	PK3
	PK4

	PK1
	1
	.457**
	.400**
	.536**

	PK2
	.457**
	1
	.543**
	.419**

	PK3
	.400**
	.543**
	1
	.392**

	PK4
	.536**
	.419**
	.392**
	1

	*p < .05, **p < .01





Table 6 Correlation values between Technological Knowledge items
	Items
	TK1
	TK2
	TK3
	TK4

	TK1
	1
	.251**
	0.060
	-0.004

	TK2
	.251**
	1
	.211**
	.304**

	TK3
	0.060
	.211**
	1
	.304**

	TK4
	-0.004
	.304**
	.304**
	1

	*p < .05, **p < .01


Table 7 Correlation values between Content Knowledge items
	Items
	CK1
	CK2
	CK3
	CK4

	CK1
	1
	.204**
	.430**
	.304**

	CK2
	.204**
	1
	.398**
	.325**

	CK3
	.430**
	.398**
	1
	.449**

	CK4
	.304**
	.325**
	.449**
	1

	*p < .05, **p < .01


Table 8 Correlation values between Technological pedagogical knowledge items
	Items
	TPK1
	TPK2

	TPK1
	1
	.450**

	TPK2
	.450**
	1

	*p < .05, **p < .01


Table 9 Correlation values between Pedagogical content knowledge items
	Items
	PCK1
	PCK2

	PCK1
	1
	.553**

	PCK2
	.553**
	1

	*p < .05, **p < .01


Table 10 Correlation values between Technological content knowledge items
	Items
	TCK1
	TCK2

	TCK1
	1
	.417**

	TCK2
	.417**
	1

	*p < .05, **p < .01


Table 11 Statistical characteristics of scores
	Dimensions
	Items
	Subjective
	Objective
	Total

	
	
	median
	sd
	median
	sd
	median
	sd
	median
	sd

	Basic knowledge
	PK
	3.8
	0.8
	3.3
	1.2
	3.9
	1.4
	3.8

	0.9


	
	TK
	3.8
	0.9
	3.6
	0.8
	4.3
	0.7
	
	

	
	CK
	3.6
	0.9
	3.7
	0.8
	4.2
	0.7
	
	

	Integration
	TPK
	3.7
	0.8
	3.5
	0.8
	3.5
	0.8
	3.4
	0.9

	
	PCK
	3.8
	0.7
	2.5
	1.3
	3.6
	0.9
	
	

	
	TCK
	3.4
	0.9
	2.7
	1.0
	4.0
	0.6
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