Supplementary Material
Supplementary·material A1: Results of Reliability and Validity Analysis for AI-LAS Constructs and Items
	Dimension
	No.
	Item
	Cronbach's α
	Factor Loading
	AVE
	Composite Reliability

	Affective: Reflects students' emotional inclination toward AI learning, including interest, enjoyment, and engagement, as well as negative reactions like boredom or disinterest.
	01
	[bookmark: _GoBack]AI is widely used, and I like AI classes.
	.86 
	.80
	.51
	.86

	
	02
	I enjoy learning AI because it is an interesting subject
	
	.82
	
	

	
	03
	I truly have fun in AI classes.
	
	.79
	
	

	
	04
	Succeeding in AI class is not important to me. (Reverse-coded item)
	
	.54
	
	

	
	05
	AI classes are not interesting. (Reverse-coded item)
	
	.53
	
	

	
	06
	I don’t find discussing AI topics outside class enjoyable. (Reverse-coded item)
	
	.75
	
	

	Behavioral: Represents students' behavioral tendencies in AI learning, such as participation, help-seeking, and applying AI knowledge in class and social contexts.
	07
	I actively answer questions in AI class.
	.86
	.67
	.54
	.85

	
	08
	When I don’t understand something in AI class, I ask my teacher for help.
	
	.68
	
	

	
	09
	I can follow all the steps demonstrated by my teacher.
	
	.72
	
	

	
	10
	I believe I can complete AI experiments well.
	
	.79
	
	

	
	11
	I am happy to share interesting things or knowledge from AI class with my friends.
	
	.80
	
	

	Cognitive: Describes students' cognitive orientation toward AI learning, including comprehension, focus, explanation, and the ability to connect AI knowledge with other subjects and real-world applications.
	12
	I understand what my teacher explains in AI class.
	.90
	.84
	.56
	.90

	
	13
	I can explain what I learned in AI class in my own words.
	
	.79
	
	

	
	14
	I can stay focused during AI lessons.
	
	.80
	
	

	
	15
	I can connect knowledge from other subjects to what I learn in AI class.
	
	.79
	
	

	
	16
	I find the knowledge and skills from AI class helpful for future learning.
	
	.76
	
	

	
	17
	What I learn in AI class makes my life easier.
	
	.67
	
	

	
	18
	I believe AI technology has made great contributions to social progress.
	
	.52
	
	







10

9

Supplementary·material B1. Results of KMO Test and Bartlett’s Test of Sphericity for AI-LS
	Test
	Value

	Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy
	.967

	Bartlett’s Test of Sphericity
	Chi-Square Approximation
	21047.15

	
	Degrees of Freedom (df)
	1035

	
	p-value
	< 0.001



Supplementary·materia B2. Results of Communalities Analysis for AI-LS
	Item
	Initial
	Extraction
	Item
	Initial
	Extraction

	AIFK1
	1
	.67
	TDIU3
	1
	.68

	AIFK2
	1
	.69
	TDIU4
	1
	.60

	AIFK3
	1
	.68
	TDIU5
	1
	.64

	AIFK4
	1
	.68
	TDIU6
	1
	.69

	AIFK5
	1
	.73
	TDIU7
	1
	.73

	AIFK6
	1
	.71
	TDIU8
	1
	.72

	AIFK7
	1
	.64
	CTE1
	1
	.65

	AIFK8
	1
	.56
	CTE1
	1
	.74

	PPS1
	1
	.75
	CTE3
	1
	.64

	PPS2
	1
	.82
	CTE4
	1
	.58

	PPS3
	1
	.79
	CTE5
	1
	.61

	PPS4
	1
	.75
	CTE6
	1
	.66

	COL1
	1
	.76
	AIAR1
	1
	.64

	COL2
	1
	.81
	AIAR2
	1
	.67

	COL3
	1
	.81
	AIAR3
	1
	.66

	COL4
	1
	.60
	AIAR4
	1
	.66

	CRE1
	1
	.64
	AIAR5
	1
	.66

	CRE2
	1
	.70
	AIAR6
	1
	.68

	CRE3
	1
	.70
	AIAR7
	1
	.60

	CRE4
	1
	.72
	AIAR8
	1
	.59

	CRE5
	1
	.65
	AIAR9
	1
	.58

	TDIU1
	1
	.63
	AIAR10
	1
	.61

	TDIU2
	1
	.66
	AIAR11
	1
	.60



Supplementary·materia B3: Results of Exploratory Factor Analysis (EFA) for AI-LS
	Item
	1
	2
	3
	4
	5
	6
	7

	AIFK1
	
	.70
	
	
	
	
	

	AIFK2
	
	.72
	
	
	
	
	

	AIFK3
	
	.77
	
	
	
	
	

	AIFK4
	
	.71
	
	
	
	
	

	AIFK5
	
	.76
	
	
	
	
	

	AIFK6
	
	.76
	
	
	
	
	

	AIFK7
	
	.69
	
	
	
	
	

	AIFK8
	
	.68
	
	
	
	
	

	PPS1
	
	
	
	.73
	
	
	

	PPS2
	
	
	
	.79
	
	
	

	PPS3
	
	
	
	.76
	
	
	

	PPS4
	
	
	
	.76
	
	
	

	COL1
	
	
	
	
	
	
	.73

	COL2
	
	
	
	
	
	
	.78

	COL3
	
	
	
	
	
	
	.78

	COL4
	
	
	
	
	
	
	.56

	CRE1
	
	
	
	
	
	.57
	

	CRE2
	
	
	
	
	
	.64
	

	CRE3
	
	
	
	
	
	.62
	

	CRE4
	
	
	
	
	
	.59
	

	CRE5
	
	
	
	
	
	.56
	

	TDIU1
	
	
	.53
	
	
	
	

	TDIU2
	
	
	.56
	
	
	
	

	TDIU3
	
	
	.65
	
	
	
	

	TDIU4
	
	
	.55
	
	
	
	

	TDIU5
	
	
	.66
	
	
	
	

	TDIU6
	
	
	.65
	
	
	
	

	TDIU7
	
	
	.71
	
	
	
	

	TDIU8
	
	
	.68
	
	
	
	

	CTE1
	
	
	
	
	.71
	
	

	CTE2
	
	
	
	
	.72
	
	

	CTE3
	
	
	
	
	.60
	
	

	CTE4
	
	
	
	
	.51
	
	

	CTE5
	
	
	
	
	.48
	
	

	CTE6
	
	
	
	
	.44
	
	

	AIAR1
	.71
	
	
	
	
	
	

	AIAR2
	.80
	
	
	
	
	
	

	AIAR3
	.74
	
	
	
	
	
	

	AIAR4
	.75
	
	
	
	
	
	

	AIAR5
	.74
	
	
	
	
	
	

	AIAR6
	.72
	
	
	
	
	
	

	AIAR7
	.67
	
	
	
	
	
	

	AIAR8
	.68
	
	
	
	
	
	

	AIAR9
	.64
	
	
	
	
	
	

	AIAR10
	.64
	
	
	
	
	
	

	AIAR11
	.58
	
	
	
	
	
	



Supplementary·materia B4: Results of Reliability and Validity Analysis for AI-LS Constructs and Items
	Dimension
	Item Code
	Item
	Cronbach's α
	Factor Loading
	EVE
	Composite Reliability

	AI Foundational Knowledge: Understanding core AI concepts, including key technologies, application areas, and foundational principles such as machine learning, deep learning, and data-driven decision-making.
	AIFK1
	I can explain what AI is in simple terms
	.92
	.75
	.60
	.92

	
	AIFK2
	I understand the key features of AI technology.
	
	.77
	
	

	
	AIFK3
	I know the main application areas of AI.
	
	.78
	
	

	
	AIFK4
	I can name AI applications used in daily life.
	
	.76
	
	

	
	AIFK5
	I know the core technologies of AI.
	
	.82
	
	

	
	AIFK6
	I understand how AI technologies like natural language processing, speech recognition, and computer vision work.
	
	.82
	
	

	
	AIFK7
	I know the relationship between machine learning, deep learning, and AI.
	
	.78
	
	

	
	AIFK8
	I understand that AI performance depends on data, computing power, and algorithms.
	
	.71
	
	

	Task Decomposition and Information Utilization: Breaking down complex AI tasks into manageable steps, identifying patterns across problems, and effectively searching, assessing, and utilizing information to support AI-based problem-solving
	TDIU1
	I can understand a given task, filter out unnecessary details, and transform it into a problem that can be solved using AI.
	.92
	.74
	.58
	.92

	
	TDIU2
	I can break down a complex AI task into smaller tasks to make it easier to solve.
	
	.75
	
	

	
	TDIU3
	I can use natural language, algorithm flowcharts, or pseudocode to represent my thought process and problem-solving steps.
	
	.77
	
	

	
	TDIU4
	I can connect a current task or problem with past experiences and identify common patterns.
	
	.72
	
	

	
	TDIU5
	I can apply problem-solving experiences from one situation to another.
	
	.70
	
	

	
	TDIU6
	I can use multiple search engines to gather information as comprehensively as possible.
	
	.80
	
	

	
	TDIU7
	I can assess the accuracy and completeness of collected data and remove incorrect or irrelevant information.
	
	.78
	
	

	
	TDIU8
	I understand the relationship between big data and AI and can analyze processed data appropriately.
	
	.81
	
	

	Programming and Problem-solving: Designing, implementing, debugging, and optimizing AI programs by applying structured problem-solving approaches, ensuring functionality, and improving program efficiency and adaptability.
	PPS1
	I can analyze and explain the program design approach to solve problems based on the requirements of an AI task.
	.91
	.83
	.71
	.91

	
	PPS2
	I can write programs according to my design approach to achieve the intended goals.
	
	.87
	
	

	
	PPS3
	I can identify problems in the program and resolve them through debugging.
	
	.86
	
	

	
	PPS4
	I can optimize and improve the written program to enhance its performance or applicability.
	
	.81
	
	

	Collaboration: Engaging in teamwork during AI projects, exchanging ideas, considering diverse perspectives, coordinating human-machine interactions, and effectively contributing to shared tasks.

	COL1
	In AI projects, I am willing to actively discuss with my team members to solve problems.
	.88
	.82
	.66
	.88

	
	COL2
	In AI projects, I can listen to and consider the opinions and perspectives of others.
	
	.86
	
	

	
	COL3
	I am willing to collaborate with others in AI projects and take initiative to complete my assigned tasks.
	
	.84
	
	

	
	COL4
	I can analyze a human-machine collaboration case and allocate tasks between humans and machines to improve efficiency.
	
	.72
	
	

	Creativity: Exploring AI with curiosity, experimenting with new approaches, generating innovative ideas, and leveraging AI tools to develop innovative projects or solutions.
	CRE1
	I approach AI lessons with curiosity and a desire to explore new ideas.
	.89
	.70
	.60
	.88

	
	CRE2
	I am willing to try new things, even if I might fail, because I believe I can learn from the experience.
	
	.72
	
	

	
	CRE3
	I can come up with innovative ideas or creative solutions in AI projects.
	
	.83
	
	

	
	CRE4
	When solving AI-related problems, I use creativity to propose unique, insightful, and reasonable ideas or conclusions.
	
	.83
	
	

	
	CRE5
	I can use AI tools or toolkits to create innovative projects based on given requirements (e.g., a facial recognition system).
	
	.80
	
	

	Critical Thinking and Evaluation: Evaluating AI-related data and solutions through logical reasoning, questioning assumptions, providing evidence-based arguments, and assessing the strengths and weaknesses of AI applications.
	CTE1
	I can objectively analyze data processing results, assess their validity, and provide my own explanation.
	.88
	.62
	.52
	.87

	
	CTE2
	I am willing to question the opinions, methods, or solutions of teachers and classmates.
	
	.73
	
	

	
	CTE3
	I can provide convincing evidence and explanations to support my doubts.
	
	.73
	
	

	
	CTE4
	I am open to listening to others' suggestions and opinions, carefully considering them to make the best decision.
	
	.70
	
	

	
	CTE5
	I can critically analyze the strengths and weaknesses of an AI application.
	
	.76
	
	

	
	CTE6
	I can evaluate both the positive and negative impacts of AI technology on humans.
	
	.79
	
	

	AI Awareness and Responsibility: Recognizing both the benefits and risks of AI, understanding its societal impact, adhering to ethical and regulatory principles, and taking responsibility for AI development and application.
	AIAR1
	I understand that AI has many advantages and brings convenience to humans, but it also has certain limitations.
	.93
	.74
	.53
	.92

	
	AIAR2
	I recognize that AI may lead to issues such as information leakage, unfairness, and unemployment.
	
	.73
	
	

	
	AIAR3
	I am aware that AI development requires human guidance and regulation to achieve progress together.
	
	.74
	
	

	
	AIAR4
	I understand that AI can promote human development, but its growth is also influenced by human decisions.
	
	.74
	
	

	
	AIAR5
	I can correctly view the relationship between AI and humans in terms of empowerment, competition, and collaboration, knowing that machines are meant to serve people.
	
	.76
	
	

	
	AIAR6
	I am aware of the potential risks of AI applications and express a willingness to face these risks.
	
	.78
	
	

	
	AIAR7
	I can critically analyze the impact of a specific AI application on humans and describe a vision of harmonious coexistence between AI and humanity.
	
	.74
	
	

	
	AIAR8
	I believe AI can greatly benefit society in the future and am open to actively using AI technologies and products in my work and life.
	
	.70
	
	

	
	AIAR9
	I know that designing and applying AI products must follow relevant rules and regulations.
	
	.70
	
	

	
	AIAR10
	I understand that using and designing AI technologies and products comes with responsibilities.
	
	.69
	
	

	
	AIAR11
	I can propose possible preventive measures or solutions for security and ethical issues related to AI technologies or products.
	
	.68
	
	






Supplementary·materia C1: Results of Reliability and Validity Analysis for AI-CIS Constructs and Items
	No.
	Item
	Cronbach's α
	Factor Loading
	AVE
	Composite Reliability

	01
	I can perform well in AI-related activities (e.g., using AI products).
	.91
	.67
	.50
	.90

	02
	I am willing to learn about new developments and applications of AI technology.
	
	.67
	
	

	03
	I will learn AI skills that can help me in work, study, and daily life.
	
	.73
	
	

	04
	Learning AI knowledge will help me pursue various types of careers.
	
	.73
	
	

	05
	I plan to use AI in my future career.
	
	.76
	
	

	06
	I am interested in AI-related careers.
	
	.76
	
	

	07
	If I choose an AI-related career, my parents will like and support it.
	
	.68
	
	

	08
	I have a role model in an AI-related profession.
	
	.60
	
	

	09
	I would be happy to talk to people working in AI-related fields.
	
	.77
	
	



Supplementary·materia C2: Results of Confirmatory Factor Analysis (CFA) Fit Indices for AI-CIS
	Fit Index
	χ2/df
	GFI
	AGFI
	NFI
	RFI
	IFI
	TLI
	CFI
	RMSEA
	SRMR

	Model Fit Values
	2.63
	.98
	.96
	.98
	.97
	.99
	.98
	.99
	.051
	.023



Supplementary·materia D1: Comparison of Online and Paper-Based Survey Data Results
	Measure
	Group
	n
	M
	SD
	t
	p

	AI-LS
	Online
	418
	180.07
	27.61
	-0.92
	0.36

	
	Paper-based
	204
	182.05
	23.84
	
	

	AI-LAS
	Online
	418
	68.07
	10.07
	-1.05
	0.29

	
	Paper-based
	204
	68.91
	9.04
	
	

	AI-CIS
	Online
	418
	35.04
	6.57
	-1.53
	0.13

	
	Paper-based
	204
	35.81
	5.58
	
	





