Facilitator-Mediated Versus AI-Mediated Problem-Based Learning in Pharmacology Education: A Quasi-Experimental Study Among Second Year Medical Students
Rubrics and Semi Structured Interviews:

1.Critical thinking rubric:
	
	4
	3
	2
	1

	Explanation of issues
	Issue/problem to be considered critically is stated clearly and described comprehensively, delivering all relevant information necessary for full understanding.
	Issue/problem to be considered critically is stated, described, and clarified so that understanding is not seriously impeded by omissions.
	Issue/problem to be considered critically is stated but description leaves some terms undefined, ambiguities unexplored, boundaries undetermined, and/or backgrounds unknown.
	Issue/problem to be considered critically is stated without clarification or description.

	Evidence Selecting and using information to investigate a point of view or conclusion
	Information is taken from source(s) with enough interpretation/evaluation to develop a comprehensive analysis or synthesis. Viewpoints of experts are questioned thoroughly.
	Information is taken from source(s) with enough interpretation/evaluation to develop a coherent analysis or synthesis. Viewpoints of experts are subject to questioning.
	Information is taken from source(s) with some interpretation/evaluation, but not enough to develop a coherent analysis or synthesis. Viewpoints of experts are taken as mostly fact, with little questioning.
	Information is taken from source(s) without any interpretation/evaluation. Viewpoints of experts are taken as fact, without question.

	Influence of context and assumptions
	Thoroughly (systematically and methodically) analyzes own and others' assumptions and carefully evaluates the relevance of contexts when presenting a position.
	Identifies own and others' assumptions and several relevant contexts when presenting a position.
	Questions some assumptions. Identifies several relevant contexts when presenting a position. May be more aware of others' assumptions than one's own (or vice versa).
	Shows an emerging awareness of present assumptions Begins to identify some contexts when presenting a position.

	Student's position (perspective, thesis/hypothesis)
	Specific position (perspective, thesis/hypothesis) is imaginative, taking into account the complexities of an issue. Limits of position (perspective, thesis/hypothesis) are acknowledged. Others' points of view are synthesized within position (perspective, thesis/hypothesis).
	Specific position (perspective, thesis/hypothesis) takes into account the complexities of an issue. Others' points of view are acknowledged within position (perspective, thesis/hypothesis).
	Specific position (perspective, thesis/hypothesis) acknowledges different sides of an issue.
	Specific position (perspective, thesis/hypothesis) is stated, but is simplistic and obvious.

	Conclusions and related outcomes (implications and consequences)
	Conclusions and related outcomes (consequences and implications) are logical and reflect student’s informed evaluation and ability to place evidence and perspectives discussed in priority order.
	Conclusion is logically tied to a range of information, including opposing viewpoints; related outcomes (consequences and implications) are identified clearly.
	Conclusion is logically tied to information (because information is chosen to fit the desired conclusion); some related outcomes (consequences and implications) are identified clearly.
	Conclusion is inconsistently tied to some of the information discussed; related outcomes (consequences and implications) are oversimplified.










2. Group assessment rubric

	
	Distinguished(4)
	Proficient(3)
	Developing(2)
	Beginining(1)

	Individual contribution to group goals
	Consistently makes significant contribution to the group goals. Takes initiative to complete task and exceeds expectations.
	Focuses on the task most of the time
	Focuses on the task some of the time
	Rarely focused on the task

	Collaboration & teamwork
	Actively fosters collaboration. Encourages participation, respects others opinions, helps maintain a positive, productive team.
	Works well with the group and contributes to a positive team environment
	Collaborate with the group but may struggle to engage all members
	Shows little to no collaboration within the group.

	Leadership
	Shows strong leadership within group organising task, motivating others and helping guide the others.
	Demonstrates leadership when needed but also rely on others to take the lead
	Occasionally takes the initiative but more leadership could improve group progress
	Does not initiative or show leadership within the group

	Communication
	Communicates clearly, consistently and respectfully with all group members
	Communicates effectively with all group members though some improvement in clarity, consistency or feedback may be needed
	Communicates occasionally but may not always listen actively
	Fails to communicate effectively with the group

	Listening
	Listens carefully to other’s ideas
	Usually listens to other’s ideas
	Sometimes does not listen to other’s ideas
	Does not listen to other’s ideas and always interrups them

	Feedback
	Always give constructive feedback
	Gives constructive feedback when appropriate
	Occasionally offered constructive feedback
	Did not offer constructive feedback

	Problem solving
	Demonstrates excellent problem solving and conflict resolution skills
	Contributes problem solving though needs support to handle complex challenges
	Participates in problem solving but may struggle to resolve sonflicts
	Avoid problem solving or addressing conflicts

	Group reflection & improvement
	The group reflects on their collaboration and performance, identifying areas of improvement and taking proactive steps to enhance teamwork and project quality
	The group reflects on their performance during key moments but may not consistently assess areas of improvement
	The group reflects occasionally but reflection may be superficial and inconsistent
	The group does not reflect on their performance or collaboration at all and little effort is made to improve team work.

	Overall Score
	32-25
	24-17
	16-9
	8-0



3. Student Satisfaction Survey
	
	Strongly Agree(5)
	 Agree(4)
	Neutral(3)
	Disagree(2)
	Strongly disagree(1)



	1. I  had the opportunity during the session to discuss the ideas and concepts with the teachers and other students  
	
	
	
	
	

	2. I  actively participated in the discussion 
	
	
	
	
	

	3. There were enough opportunities to find out if I clearly understood the topic

	
	
	
	
	

	4. I learned from the comments made by the teacher before, during or after the session 
	
	
	
	
	

	5. Sufficient learning material studied and discussed with peers for discussion
	
	
	
	
	

	6. I received cues from every trigger discussed during PBL
	
	
	
	
	

	7. The instructor  was able to respond to individual needs of learners during PBL 
	
	
	
	
	

	8. Discussion with other students has been very productive and challenging
	
	
	
	
	

	9. Using PBL(with AI/ without AI) made my learning more productive
	
	
	
	
	

	10. I  am  satisfied  with  the  assessment methods (MCQs)

	
	
	
	
	











4. Faculty satisfaction survey on AI usage for PBL:
Part 1:
1. Department:
2. Years of Teaching Experience:
· ☐ 0–5
· ☐ 6–10
· ☐ 11–20
· ☐ 21+
3. Experience with PBL:
· ☐ New to PBL
· ☐ 1–3 years
· ☐ 4–7 years
· ☐ 8+ years
4. How familiar are you with AI tools?
· ☐ Very familiar
· ☐ Somewhat familiar
· ☐ Not very familiar
· ☐ Not familiar at all

Part 2:
 Observations on Student AI Use in PBL
5. Do your students use AI tools during academic activities?
· ☐ Yes
· ☐ No
· ☐ Not Sure
6. To your knowledge, which AI tools do students commonly use? (Select all that apply)
· ☐ ChatGPT
· ☐ Grammarly
· ☐ Notion AI
· ☐ Bing AI/Copilot
· ☐ Other (please specify): ___________
· ☐ I’m not sure
7. In what ways do students use AI in medical education? (Select all that apply)
· ☐ Brainstorming ideas
· ☐ Writing problem scenarios
· ☐ Summarizing texts or research
· ☐ Generating answers
· ☐ Creating presentations
· ☐ Peer feedback or editing
· ☐ Other: ___________
8. What concerns do you have about student use of AI in PBL? (Select all that apply)
· ☐ Over-reliance on AI
· ☐ Plagiarism or lack of academic integrity
· ☐ Reduced critical thinking
· ☐ Lack of transparency in AI use
· ☐ Inconsistent skill development among students
· ☐ Other: ___________
· ☐ I have no concerns
9. Have you addressed student AI use in your class policies or instructions?
☐ Yes
☐ No
☐ Planning to
☐ Not applicable
10. How confident are you in identifying when AI has been used in student submissions?
☐ Very confident
☐ Somewhat confident
☐ Not confident
☐ Not sure
Part 3:
Satisfaction and Perceptions
On a scale of 1 (Strongly Disagree) to 5 (Strongly Agree), please rate the following statements:
	Statement
	1
	2
	3
	4
	5

	Student use of AI enhances the quality of PBL discussions and outputs.
	
	
	
	
	

	AI helps students engage more deeply with PBL problems.
	
	
	
	
	

	I am satisfied with how students are currently using AI in PBL.
	
	
	
	
	

	Students rely too heavily on AI during PBL.
	
	
	
	
	

	AI use by students undermines the goals of PBL.
	
	
	
	
	

	I feel equipped to guide students on appropriate AI use in PBL
	
	
	
	
	










