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Supplementary File 1. Search Strategies for Pubmed.
PubMed:
1. peer teach*
2. peer educ*
3. peer led
4. peer mentor
5. peer instruction
6. peer tutor
7. peer collaboration
8. student-led
9. peer-assisted teach*
10. peer-assisted learn*
11. peer group teach*
12. near peer teach*
13. near peer tutor*
14. peer tutor*
15. peer-to-peer tutor*
16. peer-to-peer teach*
17. peer assisted learning
18. PAL
19. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18
20. meta analysis [Publication Type]
21. meta analysis as topic[MeSH] 
22. systematic review[Publication Type]
23. Systematic Reviews as Topic[Mesh]
24. review[Publication Type]
25. Review Literature as Topic[Mesh] 
26. 20 or 21 or 22 or 23 or 24 or 25
27. 19 and 26
28. Filters: Publication date to current(20231113); Language: English

Result：756


Supplementary File 2. Studies excluded through reading full text, including reasons for exclusion.
1. Comparison of peer-assisted learning with expert-led learning in medical school ultrasound education: a systematic review. Conference abstract
2. A systematic review of the literature describing the outcomes of near-peer mentoring and near-peer teaching and learning programs for medical students in Iran.Full text not avaliable
3. Peer-Assisted Learning in Education of Allied Health Professional Students in the Clinical Setting: A Systematic Review.Full text not avaliable
4. When learners become teachers: a review of peer teaching in medical student education.Not systematic review
5. Informal near-peer teaching in medical education: A scoping review.Not systematic review
6. Teaching Medical Students to Teach: A Narrative Review and Literature-Informed Recommendations for Student-as-Teacher Curricula.Not systematic review
7. Near-peer teaching in undergraduate nurse education: An integrative review.Not systematic review
8. Peer assessment in the objective structured clinical examination: A scoping review.Not systematic review
9. Does peer-assisted learning improve academic performance? A scoping review.Not systematic review 
10. Effects of peer-mentoring on stress and anxiety levels of undergraduate nursing students: An integrative review.Not systematic review
11. Evaluation of the Effects of Conflict Resolution, Peace Education and Peer Mediation: A Meta-Analysis Study.Not health professional students
12. The Efficacy of Near-Peer Teaching in Paramedicine Education: a Literature Review.Not health professional students
13. [bookmark: _GoBack]Role of Peer Mentorship in Burnout Prevention and Well-Being of Resident Physicians: A Systematic Review.Not health professional students
14. Peer tutoring and academic achievement in mathematics: A meta-analysis.Not health professional students
15. A systematic review of the impact of peer tutoring on undergraduate and medical students.Dissertation
Supplementary File 3. Summary of evidence of PAL in Peer tutees.
	Interventions
	Levels of evaluation from the kirkpatrick model
	Subthemes
	Author/year
	Descriptions of outcomes 
	Number of studies

	PAL
	Reactions
	Environment
	Khapre (2021)
	Low threat learning environment
	Not mentioned

	
	
	
	Coli˜nir (2021)
	Perceived a positive learning environment
	11

	
	
	
	Tai (2016)
	Supportive environment
	5

	
	
	Experience
	Lim (2022)
	Positive experience
	Not mentioned

	
	
	
	Lim (2022)
	Learning experience
	6

	
	
	
	Khapre (2021)
	Felt more comfortable
	Not mentioned

	
	
	
	Coli˜nir (2021)
	Greater comfort than with professors
	9

	
	
	
	Wong (2022)
	Felt more relaxed
	4

	
	
	
	Wong (2022)
	Experiencing enjoyment and greater engagement 
	6

	
	
	
	Coli˜nir (2021)
	Better prepared for their future evaluations
	9

	
	
	
	Coli˜nir (2021)
	Perceived PAL as an effective method 
	11

	
	
	
	Dalwood (2019)
	Perceived more useful and valuable
	8

	
	
	
	Lerchenfeldt (2019)
	Team dynamics
	6

	
	
	Support and rapport
	Carey(2018)
	Gain support and reassurance connecting with peers
	Not mentioned

	
	
	
	Carey(2018)
	Connecting with peers and mutual support
	6

	
	
	
	Nelwati(2018)
	Obtaining emotional support 
	4

	
	
	
	Carey(2018)
	Support
	4

	
	
	
	Tai (2016)
	Develop rapport
	2

	
	
	Satisfaction
	Khapre (2021)
	Satisfaction
	8

	
	
	
	Secomb (2006)
	Satisfaction
	Not mentioned

	
	
	
	Zhang (2022b)
	Satisfaction
	19

	
	Learning
	
	Yu(2011)
	Learning outcomes
	12

	
	
	
	Irvine (2016)
	Learning outcomes
	11

	
	
	
	Choi (2020)
	Learning outcomes
	10

	
	
	Knowledge
	Brierley (2022)
	OSCE or MCQ score
	21

	
	
	
	Guraya (2020)
	Scores
	11

	
	
	
	Y Zhang(2022)
	Examination performance
	12

	
	
	
	Coli˜nir (2021)
	Academic evaluation scores
	13

	
	
	
	Zhang (2022a)
	Theoretical knowledge
	15

	
	
	
	Rees (2015)
	Knowledge scores
	5

	
	
	
	Zhang (2022b)
	Knowledge outcome
	1

	
	
	
	Khapre (2021)
	Knowledge scores
	6

	
	
	
	Lim (2022)
	Test scores
	2

	
	
	
	Lerchenfeldt (2019)
	Student learning
	10

	
	
	
	Secomb (2006)
	Cognitive development
	5

	
	
	
	Carey(2018)
	Enhancing clinical knowledge
	Not mentioned

	
	
	
	Gazula (2017)
	Discipline-specific improvement
	6

	
	
	
	Akinla (2018)
	Professional knowledge 
	4

	
	
	
	Nelwati(2018)
	Systematic approach to learning
	2

	
	
	
	Coli˜nir (2021)
	Improved their understanding of the content
	5

	
	
	Attitude
	Zhang (2022b)
	Learning motivation
	3

	
	
	
	Tai (2016)
	Motivation to participate
	1

	
	
	
	Lerchenfeldt (2019)
	Assessment of professionalism
	12

	
	
	
	Tai (2016)
	Confidence (self-efficacy)
	9

	
	
	
	Dalwood (2019)
	Self-efficacy and confidence
	8

	
	
	
	Nelwati(2018)
	Enhancing self confidence
	6

	
	
	
	Coli˜nir (2021)
	Increase confidence in knowledge
	3

	
	
	
	Carey(2018)
	Increasing confidence
	Not mentioned

	
	
	
	Tai (2016)
	Maximise learning opportunities
	3

	
	
	
	Secomb (2006)
	Learning opportunities
	3

	
	
	
	Tai (2016)
	More immediate peer feedback
	14

	
	
	
	Secomb (2006)
	Ongoing understanding of their own development
	12

	
	
	
	Lerchenfeldt (2019)
	Development of professionalism 
	8

	
	
	Skills
	Rees (2015)
	Skills scores
	10

	
	
	
	Khapre (2021)
	Skill scores
	9

	
	
	
	Zhang (2022b)
	Communication skills
	6

	
	
	
	Akinla (2018)
	Skills(solve academic problem, team-working skills,solve and deal with problems,leadership,responsible, time management.)
	2

	
	
	
	Dalwood (2019)
	Communication skills
	5

	
	
	
	Tai (2016)
	Communication skills
	3

	
	
	
	Gazula (2017)
	Communication skills
	2

	
	
	
	Nelwati(2018)
	Increasing communication skills
	4

	
	
	
	Zhang (2022a)
	Procedural skills
	27

	
	
	
	Tai (2016)
	Procedural skills
	6

	
	
	
	Zhang (2022b)
	Technical skills
	7

	
	
	
	Nelwati(2018)
	Acquiring technical skills
	2

	
	
	
	Zhang (2022a)
	Resuscitation skills
	4

	
	
	
	Carey(2018)
	Clinical skill development
	Not mentioned

	
	
	
	Gazula (2017)
	Collaborative
	5

	
	
	
	Secomb (2006)
	Leadership skills
	4

	
	
	
	Nelwati(2018)
	Building teamwork and leadership 
	5

	
	
	
	Tai (2016)
	Ability to reflect
	2

	
	
	
	Tai (2016)
	Problem solving
	3

	
	
	
	Gazula (2017)
	Problem solving
	2

	
	
	
	Tai (2016)
	Judgement ability
	5

	
	
	
	Tai (2016)
	Responsibility
	3

	
	
	
	Nelwati(2018)
	Sharing and responsibility
	2

	
	
	
	Tai (2016)
	Education skills
	9

	
	
	
	Gazula (2017)
	Teaching skills
	1

	
	
	
	Nelwati(2018)
	Cognitive skills 
	3

	
	
	
	Nelwati(2018)
	Affective skills 
	3

	
	
	
	Akinla (2018)
	Transition and adaptation
	4

	
	
	
	Nelwati(2018)
	Gaining socialization
	2

	
	
	
	Carey(2018)
	Find the balance
	2

	
	
	
	Dalwood (2019)
	Empathy
	2

	
	
	
	Tai (2016)
	Empathy
	6

	
	
	
	Nelwati(2018)
	Empathy 
	2

	
	
	Mental helth
	Lim (2022)
	Stress level
	3

	
	
	
	Lim (2022)
	Personal anxiety
	2

	
	
	
	Akinla (2018)
	Stress reduction
	3

	
	
	
	Coli˜nir (2021)
	Less anxiety and stress
	3

	
	
	
	Carey(2018)
	Reducing anxiety and stress
	Not mentioned

	
	
	
	Secomb (2006)
	Psychomotor development
	4

	
	Behaviour
	
	Secomb (2006)
	Collegial behaviour
	2

	
	
	
	Lim (2022)
	Coping mechanisms
	2

	
	Results
	
	Dalwood (2019)
	Lower cost
	1


MCQ: multiple-choice questionnaire
OSCE: objective structured clinical examination 



Supplementary File 4. Summary of evidence of PAL in Peer tutors.
	Interventions
	Levels of evaluation from the kirkpatrick model
	Subthemes
	Author/year
	Descriptions of outcomes 
	Number of studies

	PAL
	Reaction
	Experience
	Burgess (2014)
	Relaxed environment and enjoyment
	3

	
	
	
	Wong (2022)
	Positive experience
	3

	
	Learning
	
	Yu(2011)
	Learning outcomes
	5

	
	
	Knowledge
	Burgess (2014)
	Objective scores
	2

	
	
	
	Khapre (2021)
	Deeper knowledge understanding
	Not mentioned

	
	
	
	Burgess (2014)
	Development in the understanding of knowledge content
	3

	
	
	
	Tanveer (2023)
	Increase subject-specific learning outputs
	Not mentioned

	
	
	
	Coli˜nir (2021)
	Knowledge improvement
	13

	
	
	
	Tanveer (2023)
	Pedagogical knowledge 
	Not mentioned

	
	
	
	Wong (2022)
	Learn more and better understanding
	4

	
	
	
	Burgess (2014)
	Increased understanding teaching, assessment and feedback techniques
	6

	
	
	
	Burgess (2014)
	Reflect on their own knowledge
	3

	
	
	Attitude
	Wong (2022)
	Build confidence
	1

	
	
	
	Burgess (2014)
	Development of confidence
	3

	
	
	
	Coli˜nir (2021)
	Increase in their motivation to teach
	1

	
	
	
	Burgess (2014)
	Willingness to contribute to the education of others
	2

	
	
	
	Lim (2022)
	Self-concept
	2

	
	
	
	Burgess (2014)
	Autonomy in learning
	3

	
	
	
	Tanveer (2023)
	Personal Outputs(confidence, self-awareness and courage) 
	Not mentioned

	
	
	Skills
	Tanveer (2023)
	Pedagogical skills
	Not mentioned

	
	
	
	Coli˜nir (2021)
	Teaching skills 
	14

	
	
	
	Zoraya (2020)
	Teaching skills
	4

	
	
	
	Khapre (2021)
	Skill development (teaching, communication, coordination, mentorship, and time management)
	Not mentioned

	
	
	
	Lim (2022)
	Skills development
	2

	
	
	
	Tanveer (2023)
	Generic Skills (communication, teamwork, leadership and becoming role model,professional identity)
	Not mentioned

	
	
	
	Zoraya (2020)
	Social skills (good communication Skills and sense of empathy)
	3

	
	
	
	Burgess (2014)
	Development of leadership qualities
	1

	
	
	
	Wong (2022)
	Develop leadership skills
	2

	
	
	
	Zoraya (2020)
	Leadership
	3

	
	
	
	Burgess (2014)
	Ability to admit uncertainty
	1

	
	Behaviour
	
	Akinla (2018)
	Positive behavioral changes
	4





Supplementary File 5. Summary of evidence of challenges of PAL.
	Phenomenon of interest
	Category of challenges
	Author/year
	Synthesized finding
	Number of studies

	Challenges of PAL 
	Unpleasant experiences
	Burgess (2014)
	Felling of awkward 
	1

	
	
	Wong (2022)
	An uncomfortable learning experience: such as unease, lack of time, feeling unqualified.
	8

	
	
	Tai (2016)
	Uncomfortable
	4

	
	
	Wong (2022)
	Increased anxiety
	2

	
	
	Khapre (2021)
	Anxiety and fear
	Not mentioned

	
	
	Khapre (2021)
	Dssatisfaction 
	Not mentioned

	
	
	Khapre (2021)
	Less confidence
	Not mentioned

	
	
	Zhang (2022b)
	Students experienced stress, fear, embarrassment, or confrontation of being criticized by friends or being filmed
	4

	
	
	Gazula (2017)
	Encountered difficulties by participants like fear and anxiety to embrace PAL
	7

	
	
	Carey (2018)
	Complex choices when sharing learning opportunities
	3

	
	
	Zhang (2022b)
	Some students to prefer in-person feedback over video feedback
	3

	
	Inadequate competence of peer teachers
	Wong (2022)
	Disagreements: such as concerned about the consequences of criticism,giving undue positive and unhonest feedback, negative effect of anonymity.
	4

	
	
	Zhang (2022b)
	The quality of peer feedback, such as peers' limited knowledge, expertise, or feedback experience, putting the PVF method at a disadvantage 
	5

	
	
	Tanveer (2023)
	Student-teachers experienced lack of control andauthority
	2

	
	
	Tanveer (2023)
	They felt uncomfortable due to the lack of necessary skills
	1

	
	
	Gazula (2017)
	Lack of ability and experience
	4

	
	
	Yu(2011)
	Student-teachers’ competency was questioned and peer-led tutoring was reducing their contact time with faculty
	2

	
	
	Tai (2016)
	Peer teachers as less competent compared with experts and peer feedback was inaccurate
	6

	
	
	Khapre (2021)
	Not capable enough to handle the difficult questions
	Not mentioned

	
	Conflict
	Secomb (2006)
	Conflict will occur if students are incompatible
	2



