S1 Basic information of all the papers
	Paper
	Sample size (Control
group/Observation
group
	group Gender (M/F) 
	Control group 
	Observation
group
	Gender in Control group (M/F) 
	Gender in Observation group (M/F)
	Average age(years) in Control group 
	Average age(years) in Observation group
	Department
	Outcomes
	randomization method

	Liu2021
	15/15
	12/18
	LBL
	PBL
	9/6
	7/8
	22.7±0.4
	23±0.9
	Department of Neurology

	①②④
	Random


	Liu2017
	28/28
	22/34
	LBL
	PBL
	12/16
	10/18
	23.5±1.0
	23.04±0.84
	Department of Gastroenterology

	①②③
	Random


	Wang2018
	20/20
	23/17
	LBL
	PBL
	12/8
	11/9
	29.3±3.9
	28.1±3.8
	Department of Gastroenterology
	①②③
	Random


	Gulirena2019
	35/35
	45/25
	LBL
	PBL
	22/13
	23/12
	24.18±0.13
	24.3±0.11
	Department of Gastroenterology
	①②③④
	Random


	Liu2020
	20/20
	23/17
	LBL
	PBL
	11/9
	12/8
	30.59±2.11
	30.52±2.14
	Department of Gastroenterology
	①②⑤
	Random


	Zhao2016
	21/21
	—
	LBL
	PBL
	—
	—
	27.5±1.1
	27.2±1.4
	Department of Cardiology

	①②⑤
	Random


	Cai2017
	25/25
	8/42
	LBL
	PBL
	3/22
	5/20
	24.2±1.2
	24.3±2.7
	Department of Neurology
	①②④
	Random


	Cao2023
	20/20
	15/25
	LBL
	PBL
	8/12
	7/13
	26
	25.89
	Department of Oncology
	①②④
	Random number table


	Yang2021
	30/30
	—
	LBL
	PBL
	—
	—
	29.5±4.1
	32.2±3.6
	Department of Cardiology

	①②⑤
	Random 


	Lei2021
	31/31
	29/33
	LBL
	PBL
	14/17
	15/16
	23.58±0.72
	23.91±0.85
	Department of Oncology

	①②④
	Random number table
 


	Li2020
	50/50
	63/37
	LBL
	PBL
	31/19
	32/18
	23.25±2.45
	23.54±2.68
	Department of Neurology

	①②④
	No Random 
 


	Ma2022
	23/23
	27/19
	LBL
	PBL
	13/10
	14/9
	26.25±1.86
	26.12±1.68
	Department of Neurology

	①②
	No Random 
 


	Wang2019
	34/34
	37/31
	LBL
	PBL
	19/15
	18/16
	22.81±1.11
	23.12±1.05
	Department of Gastroenterology
	①②③
	Random number table


	Zuo2022
	17/10
	12/15
	LBL
	PBL
	7/10
	5/5
	24.7±0.7
	25.2±1.0
	Department of Cardiology

	①②④
	Random 



	Chen2021
	20/20
	5/35
	LBL
	PBL
	2/18
	3/17
	21.8±1.4
	22.1±1.2
	Department of Oncology

	②③
	No Random 
 


	Shi2023
	40/40
	34/46
	LBL
	PBL+SBT
	18/22
	16/24
	25.95±0.64
	26.05±0.64
	Department of Nephrology


	①②
	Random number table
 


	Yan2020
	40/40
	36/44
	LBL
	PBL+SBT
	—
	—
	—
	—
	Department of Cardiology

	①
	Random 



	He2022
	50/50
	46/54
	LBL
	PBL+SBT
	—
	—
	—
	—
	Department of Cardiology

	①
	Random 



	Cheng2021
	18/18
	25/11
	LBL
	PBL+CBL
	12/6
	13/5
	23.79±2.97
	23.52±2.73
	Department of Cardiology

	①②④
	Random 



	Deng2022
	34/34
	35/33
	LBL
	PBL+CBL
	15/19
	20/14
	25.53±1.33
	25.56±1.4
	Department of Cardiology

	①②④
	Random 



	Gao2019
	45/45
	46/44
	LBL
	PBL+CBL
	24/21
	22/23
	25±2.4
	24.6±2.5
	Department of Cardiology

	①②④
	Random number table 



	Guan2018
	23/23
	16/30
	LBL
	PBL+CBL
	—
	—
	—
	—
	Department of Neurology

	①②③⑤
	Random


	Li2020
	30/32
	—
	LBL
	PBL+CBL
	—
	—
	—
	—
	Department of Cardiology

	①③
	No Random 



	Lin2017
	42/40
	36/46
	LBL
	PBL+CBL
	19/23
	17/23
	—
	—
	Department of Cardiology

	①③④
	Random number table 



	Liu2022
	20/20
	24/16
	LBL
	PBL+CBL
	11/9
	13/7
	24.1±0.5
	24.5±0.7
	Department of Gastroenterology
	①②⑤
	Random 


	Liu2018
	14/14
	11/17
	LBL
	PBL+CBL
	5/9
	6/8
	29±2.04
	28.29±2.09
	Department of Neurology

	①②⑤
	Random


	Liu2022
	30/30
	33/27
	LBL
	PBL+CBL
	16/14
	17/13
	24.58±0.99
	24.45±1.23
	Department of internal medicine

	①②④
	Random number table


	Liu2021
	20/20
	23/17
	LBL
	PBL+CBL
	12/8
	11/9
	27.51±0.68
	27.47±0.59
	Department of Nephrology

	①②④
	Random 


	Luo2021
	27/27
	26/28
	LBL
	PBL+CBL
	12/15
	14/13
	22.05±2.14
	21.87±1.95
	Department of Neurology

	①③
	Random 


	Luo2023
	30/30
	20/40
	LBL
	PBL+CBL
	11/19
	9/21
	24.41±1.17
	24.37±1.03
	Department of Nephrology

	①②④
	Random 


	Meng2020
	20/20
	17/23
	LBL
	PBL+CBL
	9/11
	8/12
	—
	—
	Department of Neurology

	①②④
	No Random 


	Rui2021
	80/80
	74/86
	LBL
	PBL+CBL
	36/44
	38/42
	24.59±0.6
	24.65±0.55
	Department of Cardiology

	①⑤
	Random 



	Sun2022
	72/72
	68/76
	LBL
	PBL+CBL
	35/37
	33/39
	26.45±2.21
	26.12±2.77
	Department of Respiratory
	①②④
	No Random 


	Wang2017
	25/25
	26/24
	LBL
	PBL+CBL
	13/12
	13/12
	23.8±2.1
	23.3±3.2
	Department of Cardiology

	①②④
	Random 



	Xu2017
	45/53
	—
	LBL
	PBL+CBL
	—
	—
	—
	—
	Department of Cardiology

	①②③⑤
	No Random 



	Yang2019
	45/46
	48/43
	LBL
	PBL+CBL
	24/21
	24/22
	25.8±1.14
	25.67±1.16
	Department of Cardiology

	①④
	Random 



	Yu2019
	63/63
	—
	LBL
	PBL+CBL
	—
	—
	—
	—
	Department of Cardiology

	①②⑤
	Random 



	Zhang2018
	20/20
	19/21
	LBL
	PBL+CBL
	10/10
	9/11
	26.2±4.1
	26.6±3.2
	Department of Neurology

	①④
	Random


	Lu2023
	30/30
	27/33
	LBL
	CBL
	13/17
	14/16
	25.14±1.2
	25.16±0.97
	Department of Gastroenterology

	①②④
	Random number table


	Luo2019
	54/54
	—
	LBL
	CBL
	—
	—
	—
	—
	Department of Gastroenterology

	①③④
	Random 



	Ma2019
	30/30
	35/25
	LBL
	CBL
	17/13
	18/12
	23.4±0.7
	23.1±0.6
	Department of Gastroenterology

	①②③④
	Random 


	Ren2019
	21/21
	23/19
	LBL
	CBL
	2/9
	1/10
	—
	—
	Department of Gastroenterology

	①②③
	Random 


	Sun2018
	33/33
	29/37
	LBL
	CBL
	14/19
	15/18
	19.81±3.14
	20.37±2.97
	Department of Gastroenterology

	①②③
	Random 


	Wu2018
	30/30
	—
	LBL
	CBL
	—
	—
	—
	—
	Department of Gastroenterology

	①②④
	Random 


	Yang2022
	30/30
	31/29
	LBL
	CBL
	16/14
	15/15
	25.13±1.17
	25.1±1.09
	Department of Neurology

	①②
	Random


	Zhu2017
	21/21
	23/19
	LBL
	CBL
	12/9
	11/10
	25.4±2.2
	24.8±1.9
	Department of Gastroenterology

	①②③
	Random number table


	Feng2018
	55/54
	61/48
	LBL
	PBL+MDT
	31/24
	30/24
	24.7±3.5
	25.1±2.7
	Department of Hematology 
	①②⑤
	Random


	Guan2022
	45/45
	32/58
	LBL
	PBL+MDT
	—
	—
	—
	—
	Department of Gastroenterology

	④
	Random 


	Wang2022
	28/28
	24/32
	LBL
	PBL+MDT
	10/18
	14/14
	26.89±1.73
	26.25±1.73
	Department of Neurology

	①②③④
	Random number


	Zheng2022
	31/33
	26/38
	LBL
	PBL+MDT
	12/19
	14/19
	26.03±1.53
	25.91±1.74
	Department of Oncology
	①③④
	Random 


	Jia2021
	35/37
	23/49
	LBL
	CBL+CP
	13/22
	10/27
	24.22 ±1.68

	24.64 ±1.95

	Department of Nephrology

	①④
	Random number table


	Xing2021
	40/40
	35/45
	LBL
	CBL+CP
	16/24
	19/21
	24.8 ±3.9

	25.3 ±2.6

	Department of Cardiology

	①③
	Random 



	Ye2022
	35/35
	27/43
	LBL
	CBL+CP
	12/23
	15/20
	25.06±1.35
	25.43±1.2
	Department of Neurology

	①②④
	Random 


	Ge2022
	30/30
	25/35
	LBL
	CBL+FC
	13/17
	12/18
	27.53 ±0.86

	27.65 ±1.02

	Department of Cardiology

	①②③④
	Random number table 



	Li2021
	41/41
	26/56
	LBL
	CBL+FC
	12/29
	14/27
	26.84±1.51
	27.09±1.65
	Department of Nephrology

	①②③⑤
	Random 


	Zhou2023
	70/70
	64/76
	LBL
	CBL+FC
	33/37
	31/39
	—
	—
	Department of Gastroenterology

	①②④
	Random 


	Li2019
	20/22
	19/23
	LBL
	PBL+EBM
	—
	—
	—
	—
	Department of Neurology

	①②
	Random 


	Meng2022
	30/30
	18/42
	LBL
	PBL+EBM
	10/20
	8/22
	23.8±1.4
	24±1.2
	Department of Neurology

	①④
	Random number table


	Xu2018
	40/40
	—
	LBL
	PBL+EBM
	—
	—
	—
	—
	Department of Cardiology

	①②
	Random  



	Zhu2021
	40/40
	36/44
	LBL
	PBL+EBM
	—
	—
	—
	—
	Department of Cardiology

	①②
	Random  



	Chen2019
	32/32
	30/34
	LBL
	PBL+EBM
	14/18
	16/16
	23.2±0.62
	23.14±0.67
	Department of Neurology

	①②
	Random number table


	Li2019
	30/30
	—
	PBL
	PBL+CP
	—
	—
	28±0.4
	27.6±0.3
	Department of Gastroenterology

	①④
	Random 


	Liu2017
	50/50
	40/60
	LBL
	PBL+CP
	—
	—
	—
	—
	Department of Neurology

	①③④
	Random 


	Wang2022
	36/36
	25/47
	LBL
	PBL+CP
	11/25
	14/22
	28.4±2.4
	28.5±2.1
	Department of Cardiology

	①②④
	Random  



	Chen2019
	32/32
	25/39
	LBL
	PBL+Wechat
	12/20
	13/19
	24.9±2.13
	25.4±2.05
	Department of Neurology

	①②④
	Random number


	Cheng2019
	16/12
	16/12
	LBL
	PBL+Wechat
	9/7
	7/5
	25.5±2.7
	25.1±3.2
	Department of Neurology

	①②④
	No Random 


	Qin2020
	31/31
	45/17
	PBL
	PBL+Wechat
	22/9
	23/8
	—
	—
	Department of Neurology

	①②④
	Random number


	Zhao2023
	43/43
	47/39
	LBL
	PBL+Wechat
	22/21
	25/18
	22.9±3.2
	22.8±3.6
	Department of Neurology

	①②④
	Random number table 


	Chen2023
	36/38
	41/33
	LBL
	CBL+Wechat
	19/17
	22/16
	25.64±1.31
	25.74±1.41
	Department of Hematology

	①③④
	No Random 


	Yang2022
	30/30
	—
	LBL
	CBL+Wechat
	—
	—
	—
	—
	Department of internal medicine

	①③④
	Random 


	Zhao2017
	94/95
	19/170
	LBL
	CBL+Wechat
	9/85
	10/85
	26.31±2.79
	26.7±2.71
	Department of Respiratory 
	①②④
	Random 


	Chen2021
	21/21
	—
	LBL
	TBL
	—
	—
	—
	—
	Department of Hematology

	①③
	Random 


	Gou2019
	19/19
	22/16
	LBL
	TBL
	10/9
	12/7
	29.13±3.38
	28.23±4.27
	Department of Oncology
	①②④
	Random number


	Yue2021
	18/18
	24/12
	LBL
	TBL
	13/5
	11/7
	29.51±3.86
	29.22±3.74
	Department of Oncology
	①②④
	Random（Draw Straws） 



LBL:Lecture-based LearningFE:PBL:Problem-Based Learning;CBL:Case-Based Learning;MDT:Multi-DisciplinaryTreatment;CP:Clinical Pathway;FC:Flipped Classroom;CBT:Circumstances-Based Teaching;EBM:Evidence-Based Medicine;TBL:Team-Based Learning
①Theoretical knowledge score;②Clinical skill score;③case analysis score;④Number of dissatisfied students;⑤Self-regulated learning score

S2 Theoretical test scores
	Interventions
	PBL+Wechat
	PBL+CP
	CBL+Wechat
	PBL+CBL
	TBL
	PBL
	PBL+EBM
	PBL+CBT
	PBL+MDT
	CBL+CP
	CBL
	CBL+FC
	LBL

	PBL+Wechat
	0
	
	
	
	
	
	
	
	
	
	
	
	

	PBL+CP
	0.23 (-1.44,1.90)
	0
	
	
	
	
	
	
	
	
	
	
	

	CBL+Wechat
	0.56 (-1.11,2.23)
	0.33 (-1.44,2.11)
	0
	
	
	
	
	
	
	
	
	
	

	PBL+CBL
	0.69 (-0.52,1.91)
	0.46 (-0.89,1.82)
	0.13 (-1.21,1.47)
	0
	
	
	
	
	
	
	
	
	

	TBL
	0.74 (-0.97,2.44)
	0.51 (-1.30,2.31)
	0.17 (-1.62,1.97)
	0.04 (-1.33,1.42)
	0
	
	
	
	
	
	
	
	

	PBL
	0.95 (-0.23,2.13)
	0.72 (-0.58,2.03)
	0.39 (-0.98,1.76)
	0.26 (-0.49,1.01)
	0.22 (-1.19,1.62)
	0
	
	
	
	
	
	
	

	PBL+EBM
	1.02 (-0.46,2.50)
	0.80 (-0.80,2.39)
	0.46 (-1.12,2.05)
	0.33 (-0.76,1.42)
	0.29 (-1.33,1.90)
	0.07 (-1.06,1.20)
	0
	
	
	
	
	
	

	PBL+CBT
	1.13 (-0.54,2.80)
	0.90 (-0.87,2.67)
	0.57 (-1.19,2.33)
	0.44 (-0.90,1.77)
	0.39 (-1.40,2.18)
	0.18 (-1.19,1.54)
	0.10 (-1.48,1.68)
	0
	
	
	
	
	

	PBL+MDT
	1.25 (-0.42,2.92)
	1.02 (-0.75,2.80)
	0.69 (-1.07,2.45)
	0.56 (-0.78,1.90)
	0.52 (-1.28,2.31)
	0.30 (-1.07,1.67)
	0.23 (-1.36,1.81)
	0.12 (-1.64,1.88)
	0
	
	
	
	

	CBL+CP
	1.36 (-0.31,3.03)
	1.13 (-0.64,2.90)
	0.80 (-0.96,2.56)
	0.67 (-0.67,2.00)
	0.62 (-1.17,2.41)
	0.41 (-0.96,1.77)
	0.33 (-1.25,1.92)
	0.23 (-1.53,1.99)
	0.11 (-1.66,1.87)
	0
	
	
	

	CBL
	1.32 (-0.03,2.68)
	1.10 (-0.38,2.58)
	0.76 (-0.70,2.23)
	0.63 (-0.28,1.54)
	0.59 (-0.91,2.09)
	0.37 (-0.58,1.33)
	0.30 (-0.94,1.54)
	0.20 (-1.26,1.66)
	0.07 (-1.39,1.54)
	-0.03 (-1.50,1.43)
	0
	
	

	CBL+FC
	1.43 (-0.24,3.10)
	1.20 (-0.57,2.97)
	0.87 (-0.89,2.63)
	0.74 (-0.59,2.07)
	0.70 (-1.09,2.48)
	0.48 (-0.88,1.84)
	0.41 (-1.17,1.99)
	0.30 (-1.45,2.06)
	0.18 (-1.58,1.94)
	0.07 (-1.68,1.83)
	0.11 (-1.35,1.57)
	0
	

	LBL
	2.30 (1.19,3.42)
	2.07 (0.81,3.34)
	1.74 (0.50,2.99)
	1.61 (1.12,2.10)
	1.57 (0.28,2.85)
	1.35 (0.78,1.92)
	1.28 (0.30,2.25)
	1.17 (-0.07,2.42)
	1.05 (-0.20,2.30)
	0.94 (-0.30,2.19)
	0.98 (0.21,1.75)
	0.87 (-0.37,2.11)
	0


LBL:Lecture-based Learning; PBL:Problem-Based Learning; CBL:Case-Based Learning; MDT:Multi-DisciplinaryTreatment; CP:Clinical Pathway; FC:Flipped Classroom; CBT:Circumstances-Based Teaching; EBM:Evidence-Based Medicine; TBL:Team-Based Learning. The bold part represents statistical significance.

S3 Practical test scores
	Interventions
	TBL
	CBL+CP
	PBL+Wechat
	CBL+Wechat
	PBL+CBL
	PBL+MDT
	PBL
	PBL+EBM
	PBL+CP
	CBL
	PBL+CBT
	CBL+FC
	LBL

	TBL
	0
	
	
	
	
	
	
	
	
	
	
	
	

	CBL+CP
	0.35 (-1.57,2.27)
	0
	
	
	
	
	
	
	
	
	
	
	

	PBL+Wechat
	0.17 (-2.49,2.82)
	-0.18 (-2.58,2.21)
	0
	
	
	
	
	
	
	
	
	
	

	CBL+Wechat
	0.45 (-2.16,3.06)
	0.10 (-2.25,2.44)
	0.28 (-2.70,3.26)
	0
	
	
	
	
	
	
	
	
	

	PBL+CBL
	0.58 (-1.11,2.27)
	0.23 (-1.01,1.47)
	0.41 (-1.80,2.63)
	0.13 (-2.03,2.30)
	0
	
	
	
	
	
	
	
	

	PBL+MDT
	0.66 (-1.51,2.84)
	0.31 (-1.54,2.16)
	0.50 (-2.11,3.10)
	0.22 (-2.35,2.78)
	0.08 (-1.53,1.70)
	0
	
	
	
	
	
	
	

	PBL
	0.90 (-0.77,2.57)
	0.54 (-0.61,1.70)
	0.73 (-1.48,2.93)
	0.45 (-1.70,2.60)
	0.31 (-0.49,1.12)
	0.23 (-1.36,1.83)
	0
	
	
	
	
	
	

	PBL+EBM
	0.93 (-0.92,2.78)
	0.58 (-0.87,2.03)
	0.76 (-1.58,3.10)
	0.48 (-1.80,2.77)
	0.35 (-0.78,1.48)
	0.27 (-1.51,2.04)
	0.04 (-1.07,1.14)
	0
	
	
	
	
	

	PBL+CP
	1.04 (-1.60,3.68)
	0.69 (-1.69,3.07)
	0.87 (-2.13,3.88)
	0.59 (-2.37,3.56)
	0.46 (-1.73,2.66)
	0.38 (-2.21,2.97)
	0.15 (-2.04,2.33)
	0.11 (-2.21,2.43)
	0
	
	
	
	

	CBL
	1.07 (-0.70,2.85)
	0.72 (-0.63,2.07)
	0.90 (-1.38,3.19)
	0.63 (-1.60,2.86)
	0.49 (-0.51,1.49)
	0.41 (-1.29,2.11)
	0.18 (-0.80,1.15)
	0.14 (-1.11,1.39)
	0.03 (-2.23,2.29)
	0
	
	
	

	PBL+CBT
	1.68 (-0.95,4.30)
	1.32 (-1.04,3.69)
	1.51 (-1.49,4.50)
	1.23 (-1.73,4.18)
	1.09 (-1.09,3.28)
	1.01 (-1.57,3.59)
	0.78 (-1.39,2.95)
	0.74 (-1.56,3.05)
	0.63 (-2.35,3.61)
	0.60 (-1.65,2.85)
	0
	
	

	CBL+FC
	1.74 (-0.25,3.73)
	1.39 (-0.24,3.01)
	1.57 (-0.88,4.03)
	1.29 (-1.11,3.70)
	1.16 (-0.19,2.51)
	1.07 (-0.85,3.00)
	0.84 (-0.49,2.17)
	0.81 (-0.74,2.35)
	0.70 (-1.74,3.13)
	0.67 (-0.79,2.12)
	0.06 (-2.36,2.49)
	0
	

	LBL
	2.32 (0.74,3.90)
	1.97 (0.88,3.06)
	2.15 (0.02,4.29)
	1.87 (-0.20,3.95)
	1.74 (1.14,2.34)
	1.66 (0.16,3.15)
	1.43 (0.88,1.97)
	1.39 (0.43,2.35)
	1.28 (-0.83,3.39)
	1.25 (0.44,2.05)
	0.65 (-1.45,2.75)
	0.58 (-0.63,1.79)
	0


LBL:Lecture-based Learning; PBL:Problem-Based Learning; CBL:Case-Based Learning; MDT:Multi-DisciplinaryTreatment; CP:Clinical Pathway; FC:Flipped Classroom; CBT:Circumstances-Based Teaching; EBM:Evidence-Based Medicine; TBL:Team-Based Learning. The bold part represents statistical significance.

S4 Medical record test scores
	Interventions
	PBL+CP
	PBL
	CBL
	CBL+Wechat
	PBL+CBL
	TBL
	PBL+MDT
	PBL+EBM
	CBL+FC
	CBL+CP
	LBL

	PBL+CP
	0
	
	
	
	
	
	
	
	
	
	

	PBL
	2.39 (0.47,4.31)
	0
	
	
	
	
	
	
	
	
	

	CBL
	2.93 (1.02,4.84)
	0.54 (-0.55,1.63)
	0
	
	
	
	
	
	
	
	

	CBL+Wechat
	3.07 (0.96,5.19)
	0.68 (-0.74,2.10)
	0.14 (-1.26,1.55)
	0
	
	
	
	
	
	
	

	PBL+CBL
	3.10 (1.19,5.01)
	0.70 (-0.38,1.79)
	0.17 (-0.90,1.23)
	0.02 (-1.37,1.42)
	0
	
	
	
	
	
	

	TBL
	3.43 (0.98,5.88)
	1.04 (-0.85,2.92)
	0.50 (-1.38,2.37)
	0.36 (-1.72,2.44)
	0.33 (-1.54,2.20)
	0
	
	
	
	
	

	PBL+MDT
	3.61 (1.50,5.73)
	1.22 (-0.19,2.64)
	0.68 (-0.72,2.09)
	0.54 (-1.13,2.21)
	0.52 (-0.88,1.91)
	0.19 (-1.89,2.26)
	0
	
	
	
	

	PBL+EBM
	3.91 (1.79,6.02)
	1.52 (0.10,2.93)
	0.98 (-0.42,2.38)
	0.84 (-0.83,2.50)
	0.81 (-0.58,2.21)
	0.48 (-1.60,2.56)
	0.29 (-1.37,1.96)
	0
	
	
	

	CBL+FC
	4.10 (1.99,6.20)
	1.70 (0.30,3.10)
	1.17 (-0.22,2.55)
	1.02 (-0.63,2.68)
	1.00 (-0.38,2.38)
	0.67 (-1.40,2.74)
	0.48 (-1.17,2.14)
	0.19 (-1.47,1.84)
	0
	
	

	CBL+CP
	4.13 (2.03,6.23)
	1.74 (0.34,3.14)
	1.20 (-0.18,2.59)
	1.06 (-0.60,2.71)
	1.03 (-0.34,2.41)
	0.70 (-1.36,2.77)
	0.52 (-1.14,2.17)
	0.22 (-1.43,1.87)
	0.04 (-1.60,1.68)
	0
	

	LBL
	4.84 (3.08,6.59)
	2.45 (1.66,3.23)
	1.91 (1.15,2.67)
	1.77 (0.58,2.95)
	1.74 (0.99,2.49)
	1.41 (-0.30,3.12)
	1.22 (0.05,2.40)
	0.93 (-0.25,2.11)
	0.74 (-0.42,1.90)
	0.71 (-0.45,1.86)
	0


LBL:Lecture-based Learning; PBL:Problem-Based Learning; CBL:Case-Based Learning; MDT:Multi-DisciplinaryTreatment; CP:Clinical Pathway; FC:Flipped Classroom; EBM:Evidence-Based Medicine; TBL:Team-Based Learning. The bold part represents statistical significance.



S5 Score of autonomous learning ability
	Interventions
	PBL
	PBL+CBL
	PBL+MDT
	CBL+FC
	LBL

	PBL
	0
	
	
	
	

	PBL+CBL
	0.11 (-2.25,2.48)
	0
	
	
	

	PBL+MDT
	1.07 (-2.23,4.36)
	0.96 (-2.05,3.96)
	0
	
	

	CBL+FC
	1.26 (-2.04,4.56)
	1.15 (-1.86,4.16)
	0.19 (-3.59,3.97)
	0
	

	LBL
	1.98 (0.05,3.91)
	1.87 (0.49,3.24)
	0.91 (-1.76,3.58)
	0.72 (-1.96,3.40)
	0


LBL:Lecture-based Learning; PBL:Problem-Based Learning; CBL:Case-Based Learning; MDT:Multi-DisciplinaryTreatment; FC:Flipped Classroom. The bold part represents statistical significance.





S6 Number of dissatisfied people
	Interventions
	PBL+Wechat
	TBL
	CBL+Wechat
	CBL+FC
	PBL+MDT
	PBL+CBL
	CBL
	PBL+EBM
	PBL
	PBL+CP
	CBL+CP
	LBL

	PBL+Wechat
	0
	
	
	
	
	
	
	
	
	
	
	

	TBL
	0.54 (0.06,4.96)
	0
	
	
	
	
	
	
	
	
	
	

	CBL+Wechat
	0.44 (0.07,2.57)
	0.82 (0.13,4.96)
	0
	
	
	
	
	
	
	
	
	

	CBL+FC
	0.44 (0.04,5.15)
	0.83 (0.07,9.84)
	1.01 (0.13,8.07)
	0
	
	
	
	
	
	
	
	

	PBL+MDT
	0.31 (0.05,2.02)
	0.58 (0.09,3.88)
	0.71 (0.19,2.69)
	0.70 (0.08,6.07)
	0
	
	
	
	
	
	
	

	PBL+CBL
	0.30 (0.06,1.55)
	0.57 (0.11,2.99)
	0.69 (0.26,1.82)
	0.69 (0.10,4.84)
	0.97 (0.32,3.00)
	0
	
	
	
	
	
	

	CBL
	0.30 (0.05,1.72)
	0.55 (0.09,3.31)
	0.67 (0.21,2.19)
	0.67 (0.08,5.27)
	0.95 (0.25,3.51)
	0.97 (0.38,2.48)
	0
	
	
	
	
	

	PBL+EBM
	0.28 (0.04,1.94)
	0.52 (0.07,3.73)
	0.64 (0.15,2.67)
	0.63 (0.07,5.78)
	0.89 (0.19,4.19)
	0.92 (0.26,3.20)
	0.94 (0.23,3.91)
	0
	
	
	
	

	PBL
	0.24 (0.05,1.12)
	0.44 (0.08,2.48)
	0.54 (0.18,1.59)
	0.53 (0.07,3.97)
	0.75 (0.22,2.57)
	0.77 (0.34,1.76)
	0.80 (0.28,2.31)
	0.84 (0.22,3.23)
	0
	
	
	

	PBL+CP
	0.23 (0.04,1.33)
	0.42 (0.07,2.58)
	0.52 (0.16,1.72)
	0.51 (0.06,4.10)
	0.73 (0.19,2.75)
	0.75 (0.28,1.96)
	0.77 (0.24,2.49)
	0.81 (0.19,3.43)
	0.96 (0.34,2.76)
	0
	
	

	CBL+CP
	0.16 (0.02,1.24)
	0.31 (0.04,2.38)
	0.37 (0.08,1.75)
	0.37 (0.04,3.67)
	0.53 (0.10,2.72)
	0.54 (0.14,2.12)
	0.56 (0.12,2.55)
	0.59 (0.10,3.33)
	0.70 (0.16,2.99)
	0.72 (0.15,3.38)
	0
	

	LBL
	0.06 (0.01,0.27)
	0.11 (0.02,0.52)
	0.13 (0.06,0.30)
	0.13 (0.02,0.85)
	0.18 (0.06,0.50)
	0.19 (0.12,0.30)
	0.19 (0.08,0.44)
	0.20 (0.06,0.65)
	0.24 (0.12,0.47)
	0.25 (0.11,0.59)
	0.34 (0.09,1.25)
	0


LBL:Lecture-based Learning; PBL:Problem-Based Learning; CBL:Case-Based Learning; MDT:Multi-DisciplinaryTreatment; CP:Clinical Pathway; FC:Flipped Classroom; EBM:Evidence-Based Medicine; TBL:Team-Based Learning. The bold part represents statistical significance.




[bookmark: _GoBack]Appendix S1
Search strategy
Pubmed
((((((((((Evidence-Based Medicine[MeSH Terms]) OR (Flipped-class learning[MeSH Terms])) OR (Team-based learning[MeSH Terms])) OR (Sandwich teaching[MeSH Terms])) OR (Research-based learning[MeSH Terms])) OR (Problem-based learning[MeSH Terms])) OR (Case-based learning[MeSH Terms])) OR (Education[MeSH Terms])) OR ((((((((((((((((Evidence-Based Medicine[Title/Abstract]) OR (EBM[Title/Abstract])) OR (Flipped-class learning[Title/Abstract])) OR (Team-based learning[Title/Abstract])) OR (TBL[Title/Abstract])) OR (Sandwich teaching[Title/Abstract])) OR (Research-based learning[Title/Abstract])) OR (RBL[Title/Abstract])) OR (Problem-based learning[Title/Abstract])) OR (PBL[Title/Abstract])) OR (Case-based learning[Title/Abstract])) OR (CBL[Title/Abstract])) OR (Training Programs[Title/Abstract])) OR (Literacy Programs[Title/Abstract])) OR (Programs[Title/Abstract])) OR (Educational[Title/Abstract]))) AND ((Internal Medicine[MeSH Terms]) OR (internal medicine[Title/Abstract]))) AND ((((randomized controlled trial[Title/Abstract]) OR (randomized[Title/Abstract])) OR (placebo[Title/Abstract])))
Cochrane Library
(("Evidence - Based Medicine" :ab,ti OR "EBM" :ab,ti OR "Flipped - class learning" :ab,ti OR "Team - based learning" :ab,ti OR "TBL" :ab,ti OR "Sandwich teaching" :ab,ti OR "Research - based learning" :ab,ti OR "RBL" :ab,ti OR "Problem - based learning" :ab,ti OR "PBL" :ab,ti OR "Case - based learning" :ab,ti OR "CBL" :ab,ti OR "Training Programs" :ab,ti OR "Literacy Programs" :ab,ti OR "Programs" :ab,ti OR "Educational" :ab,ti) AND (("Internal Medicine" :mh OR "internal medicine" :ab,ti)) AND (("randomized controlled trial" :ab,ti OR "randomized" :ab,ti OR "placebo" :ab,ti))
Embase
( ("Evidence - Based Medicine":ti,ab OR "EBM":ti,ab OR "Flipped - class learning":ti,ab OR "Team - based learning":ti,ab OR "TBL":ti,ab OR "Sandwich teaching":ti,ab OR "Research - based learning":ti,ab OR "RBL":ti,ab OR "Problem - based learning":ti,ab OR "PBL":ti,ab OR "Case - based learning":ti,ab OR "CBL":ti,ab OR "Training Programs":ti,ab OR "Literacy Programs":ti,ab OR "Programs":ti,ab OR "Educational":ti,ab) ) AND ( ("Internal Medicine":em OR "internal medicine":ti,ab) ) AND ( ("randomized controlled trial":ti,ab OR "randomized":ti,ab OR "placebo":ti,ab) ) )
Web of Science
((TS=(Evidence - Based Medicine) OR TS=(EBM) OR TS=(Flipped - class learning) OR TS=(Team - based learning) OR TS=(TBL) OR TS=(Sandwich teaching) OR TS=(Research - based learning) OR TS=(RBL) OR TS=(Problem - based learning) OR TS=(PBL) OR TS=(Case - based learning) OR TS=(CBL) OR TS=(Training Programs) OR TS=(Literacy Programs) OR TS=(Programs) OR TS=(Educational)) AND (TS=(Internal Medicine) AND TS=(randomized controlled trial) OR TS=(randomized) OR TS=(placebo))
CNKI
((SU=循证 OR SU=EBM OR SU=翻转课堂 OR SU=团队教学法 OR SU=TBL OR SU=三明治教学法 OR SU=研究教学法 OR SU=RBL OR SU=问题导向教学法 OR SU=PBL OR SU=案例教学法 OR SU=CBL OR SU=培训项目 OR SU=教学项目 OR SU=项目 OR SU=教育) AND ((SU=内科学) OR (SU=内科)) AND (SU=随机对照试验 OR SU=随机 OR SU=安慰)
Wanfang
1.主题：循证 OR EBM OR 翻转课堂 OR 团队教学法 OR TBL OR 三明治教学法 OR 研究教学法 OR RBL OR 问题导向教学法 OR PBL OR 案例教学法 OR CBL OR 培训项目 OR 教学项目 OR 项目 OR 教育
2.主题：内科学OR 内科
3.主题：随机对照试验 OR 随机 OR 安慰
#1 AND #2 AND #3
VIP
((K=循证 + K=EBM + K=翻转课堂 + K=团队教学法 + K=TBL + K=三明治教学法 + K=研究教学法 + K=RBL + K=问题导向教学法 + K=PBL + K=案例教学法 + K=CBL + K=培训项目 + K=教学项目 + K=项目 + K=教育) * ((K=内科学) + (K=内科))) * (K=随机对照试验 + K=随机 + K=安慰)
CBM
(主题:循证 OR 主题:EBM OR 主题:翻转课堂 OR 主题:团队教学法 OR 主题:TBL OR 主题:三明治教学法 OR 主题:研究教学法 OR 主题:RBL OR 主题:问题导向教学法 OR 主题:PBL OR 主题:案例教学法 OR 主题:CBL OR 主题:培训项目 OR 主题:教学项目 OR 主题:项目 OR 主题:教育) AND ((主题:内科学) OR (主题:内科)) AND (主题:随机对照试验 OR 主题:随机 OR 主题:安慰)
