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Part 1: Questionnaire
Dear Brothers and Sisters, Science Teachers in Secondary Schools in the Asir Region,
This questionnaire aims to gather your opinions on the study topic titled: Artificial Intelligence as a Cognitive Mediator to Enhance Critical Thinking Structures and Problem-Solving in STEM Education.
The objective is to achieve scientific results that contribute to developing educational practices and improving the quality of the educational process. Given your professional and cognitive expertise, your participation represents an important source of support for the study's objectives.
Please read the statements in the questionnaire and answer them according to your degree of agreement, by choosing one of the following alternatives:
Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree.
There are no right or wrong answers; rather, the requirement is to express your opinions and evaluations objectively and accurately. We also confirm that all data and information collected will be used for scientific research purposes only and will be treated with strict confidentiality.
Thank you for your cooperation and valuable contribution.
With sincere appreciation and respect.
	No.
	Statement
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Axis One: STEM Education Orientation

	1
	STEM education contributes to linking scientific concepts with real-world situations.
	
	
	
	
	

	2
	STEM education helps students apply knowledge in an integrated manner.
	
	
	
	
	

	3
	STEM education enhances student participation in educational activities.
	
	
	
	
	

	4
	STEM education contributes to developing self-learning skills among students.
	
	
	
	
	

	5
	STEM education provides a suitable environment for developing creativity and innovation.
	
	
	
	
	

	6
	STEM education increases students' motivation towards learning science.
	
	
	
	
	

	7
	Integrating different disciplines in STEM helps improve the quality of learning.
	
	
	
	
	

	8
	Applying STEM is suitable for teaching science subjects in secondary school.
	
	
	
	
	

	Axis Two: Artificial Intelligence in Education

	9
	Artificial intelligence applications contribute to providing learning that suits individual student needs.
	
	
	
	
	

	10
	Artificial intelligence tools help improve teaching efficiency.
	
	
	
	
	

	11
	Artificial intelligence applications enable teachers to analyze student performance more effectively.
	
	
	
	
	

	12
	The use of artificial intelligence increases student interaction during learning.
	
	
	
	
	

	13
	Artificial intelligence contributes to simplifying complex scientific concepts.
	
	
	
	
	

	14
	Artificial intelligence technologies help provide immediate feedback to students.
	
	
	
	
	

	15
	I believe that artificial intelligence represents a supportive element for the development of science education.
	
	
	
	
	

	Axis Three: Developing Problem-Solving Skills

	16
	Integrating artificial intelligence with STEM education helps students accurately identify problems.
	
	
	
	
	

	17
	The use of artificial intelligence and STEM education contributes to proposing multiple solutions for scientific problems.
	
	
	
	
	

	18
	Integrating artificial intelligence with STEM education helps students make evidence-based decisions.
	
	
	
	
	

	19
	Learning based on artificial intelligence and STEM education supports structured thinking steps for problem-solving.
	
	
	
	
	

	20
	Integrating artificial intelligence and STEM education contributes to improving students' ability to analyze problems.
	
	
	
	
	

	21
	The use of artificial intelligence with STEM education enhances students' hypothesis testing skills.
	
	
	
	
	

	22
	Integrating artificial intelligence with STEM education helps students interpret experimental results more effectively.
	
	
	
	
	

	23
	Integrating artificial intelligence with STEM education leads to improved performance in complex scientific tasks.
	
	
	
	
	

	24
	The use of artificial intelligence applications and STEM education contributes to increasing students' efficiency in solving new problems.
	
	
	
	
	

	Axis Four: Developing Critical Thinking Skills

	25
	Integrating artificial intelligence and STEM education helps students critically evaluate information.
	
	
	
	
	

	26
	The use of artificial intelligence enhances students' ability to distinguish between facts and opinions.
	
	
	
	
	

	27
	Artificial intelligence contributes to improving scientific reasoning skills.
	
	
	
	
	

	28
	Integrating artificial intelligence with STEM education helps students examine evidence before making judgments.
	
	
	
	
	

	29
	This integration contributes to developing analysis and inference skills.
	
	
	
	
	

	30
	This integration enhances students' ability to ask deep scientific questions.
	
	
	
	
	

	31
	This integration helps students detect logical errors in thinking.
	
	
	
	
	

	32
	This integration contributes to building evidence-based scientific explanations.
	
	
	
	
	

	33
	I believe that integrating artificial intelligence into STEM education enhances critical thinking among students.
	
	
	
	
	









Part 2: Interview Questions
Question 1: Experience and General Perception
How would you describe your current experience using Artificial Intelligence (AI) applications within science education or STEM learning activities?
Which applications have you used most frequently?
How have they impacted your teaching practices?
Question 2: Artificial Intelligence and STEM Education
From your perspective, how can the integration of AI applications contribute to improving student learning within the STEM curriculum?
Which aspects would benefit the most?
Do you believe this integration is suitable for all students?
Question 3: Developing Problem-Solving Skills
How does the use of AI applications in STEM education affect the development of problem-solving skills among students?
Have you observed a change in how students approach problems?
Have the solutions become more diverse or profound?
Question 4: Developing Critical Thinking
To what extent does the integration of AI in STEM education contribute to enhancing students' critical thinking skills?
Does it help students analyze information?
Does it affect their decision-making quality?
Question 5: Challenges and Recommendations
What are the most prominent challenges that might face the application of AI in STEM education? What recommendations do you consider important to enhance the success of this integration?
What type of training is required for teachers?
What are the necessary technical or organizational requirements?
Interview Coding Template (Optional for Qualitative Analysis)
Axis 1: Teachers' Perception of STEM
Axis 2: Uses of Artificial Intelligence
Axis 3: Development of Problem-Solving
Axis 4: Development of Critical Thinking
Axis 5: Challenges and Recommendations
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