Supplement 1

Table 1: The modified Jadad scale.

Eight items \ Answer Score
Was the study described as Yes
. +1
randomized?
No 0
Was the method of
randomization appropriate? Yes +1
No -1
Not described 0
Was the study described as
blinding? ® Yes +1
No 0
Was the method of blinding
. Yes +1
appropriate?
No -1
Not described 0
Was there a description of Yes "
withdrawals and dropouts?
No 0
Was there a clear description of
. . . . Yes +1
the inclusion/exclusion criteria?
No 0




Was the method used to assess Ves +1
adverse effects described?
No 0
Was the methods of statistical
analysis described? Yes +1
No 0

a: double-blind got 1 score, single-blind got 0.5 score.

Table 2: Modified Jadad scores of the included studies.
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Supplement 2

Figure 1: Subgroup analysis considering various learning method comparison

PBL LBK Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 PBL+LBL vs. LBL
Khaki 2007 14,32 4.36 83 1266 a 76 27.0% 0.35[0.04, 0.67] ——
Khatiban 2014 16.21 0.93 34 14871 0492 36 23.7% 0.52[0.04,1.00] — =
Momeni 2014 14.83 1.87 42 1464 156 40 24.6% 0.11 [-0.32, 0.54] b
MNamnabati 2011 13.63 2.61 52 10 2.82 50 24.7% 1.33[0.90,1.76] —=
Subtotal (95% Cl) 21 202 100.0% 0.57 [0.07, 1.07] -
Heterogeneity: Tau®= 0.22; Chi*=18.01, df= 3 (P = 0.0004); F = §3%
Testfor overall effect Z=2.25 (P =0.02)
2.1.2 PBL vs. LBL
Aein 2006 185 1.6 o 126 17 30 57% 1.73[1.13,2.33] e —
Assadi 2013 18.25 1.03 22 1671 116 25 54% 1.37[0.73,2.02] -
Baghaie 2003 14,66 2.46 14 1364 317 19  47% 0.35 [-0.39,1.08] I
Dianati 2012 1276 2.2 13 1271 277 14 45% 0.02[-0.74,0.77] I —
Farhadi 2014 96 316 24 855 245 24 B.0% 0.37 [0.21,0.94] T
Fesharaki 2010 15.86 2.98 22 1472 282 22 57% 0.42[-018,1.02] T
Hassanpour Dehkardi 2008 615 21 20 364 163 20 5.0% 1.31 [0.62, 2.00] e —
Imanieh 2013 55 094 B0 4.24 081 60 7.F% 1.43[1.02,1.83] I
Jabbari 2012 16.02 2.03 112 1425 1.72 54  B.3% 0.91[0.57,1.258] —
Jafari 2010 12.88 1.22 32 1236 1.7 32 BT% 0.41 [-0.08, 0.91] T
Kermaniyan 2008 108 16 20 98 1.8 20 55% 0.44 [-0.19,1.07] I —
Koleini 2003 143 1.7 32 128 1.8 32 BA5% 0.85[0.33,1.36] I —
Modanloo 2010 407 032 8 386 0 24 40% 0.85[0.02, 1.68] I —
Penjvini 2013 85 0.9 14 783 07 19 4.4% 0.90[0.13,1.67] e —
Sadr Lahijani 2004 162 1.6 19 148 1.7 19  52% 0.83[0.18, 1.50] I —
Sangestani 2013 1232 1.73 34 1012 1681 36 B.A% 1.30[0.78,1.82] I —
Zarshenas 2010 341 0449 B4 28 068 G4  B.1% 0.86[0.49,1.22] —
Subtotal (95% Cl) 540 506 100.0% 0.87 [0.65, 1.08] L
Heterogeneity: Tau®= 0.11; Chi®= 38.98, df= 16 (P = 0.001}), F= 549%
Testfor overall effect: Z= 8.00 (F = 0.00001)

2 a0 i 2

Test for subaroup differences: Chif=1.11,df=1 (P=0.29), F=101%

Favours [LEL]

Favours [PEL]



Figure 2: Subgroup analysis considering various discipline comparison

PBL LBL Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 Nursing
Agin 2006 185 1.6 30 126 1.7 30 10.4% 1.73[1.13,2.33]
Baghaie 2003 1466 2.46 14 1364 317 19 B8.9% 0.35 [-0.39, 1.08] I e —
Dianati 2012 1276 2.2 13 1271 277 14  B.7% 0.02[-0.74,0.77] e —
Fesharaki 2010 1586 2.98 22 1472 282 22 10.4% 0.42[018,1.02] T
Hassanpour Dehkardi 2008 615 21 20 364 163 20 9.4% 1.31 [0.62, 2.00] I —
Khatiban 2014 16.21 0.93 34 14871 0492 36 11.8% 0.52[0.04,1.00] —
Modanloo 2010 4.07 032 8 386 0.1 24 B.0% 0.85[0.02, 1.68] I —
Mamnabati 2011 13.63 261 52 10 2.82 50 12.4% 1.33[0.90,1.76] e
Penjvini 2013 85 0.5 14 783 07 15 B.E% 0.80[0.13,1.67] —
Sangestani 2013 1232 1.73 34 1012 1681 36 11.3% 1.30[0.78,1.82] —
Subtotal (95% Cl) 241 262 100.0% 0.90 [0.56, 1.24] S
Heterogeneity: Tau*= 018, Chi®= 26 96, df =9 {F = 0001}, F=67%
Testfor overall effect £=5.23 (P = 0.00001)
4.1.2 Medicine
Imanieh 2013 55 084 B0 424 081 G0 20.9% 1.43[1.02,1.83] —
Kermaniyan 2008 108 26 20 94 1.8 20 17.3% 0.44[-019,1.07] I
Khaki 2007 14.32 4.36 83 1266 ] TE o 221% 0.35[0.04, 0.67] —=
Kaleini 2003 143 1.7 32 128 1.8 32 19.2% 0.851[0.33,1.36] —_—
Momeni 2014 14.83 1.87 42 1464 156 40 20.4% 0.11 [-0.32, 0.54] -
Subtotal (95% Cl) 237 228 100.0% 0.64 [0.15, 1.12] B
Heterogeneity: Tau®= 0.25; Chi*= 2465, df= 4 (P = 0.0001); F= 4%
Testfar averall effect Z= 2.56 (P = 0.01)
4.1.3 Dentistry
Farhadi 2014 96 316 24 855 245 24 18.0% 0.37 [-0.21, 0.94] e
Jafari 2010 12.88 1.22 32 1236 17 32 24.6% 0.41 [-0.08, 0.91] T
Sadr Lahijani 2004 162 1.6 19 148 1.7 19 14.3% 0.83[0.16,1.50] —_—
Zarshenas 2010 341 0449 B4 28 068 G4 42.1% 0.86[0.49,1.22] ——
Subtotal (95% Cl) 139 139 100.0% 0.65[0.39, 0.91] @
Heterogeneity: Tau®=0.01; Chi*= 3.34, df=3 (P=034); F=10%
Test for overall effect: 2= 4.91 (P = 0.00001)
4.1.4 Other
Assadi 2013 18.52 1.03 22 1671 1.16 25 #1.4% 1.62 [0.95, 2.28] ——
Jabbari 2012 16.02 203 112 1425 172 54  5B.6% 0.81[0.57,1.25] ——
Subtotal (95% Cl) 79 100.0% 1.20 [0.52, 1.88] .
Heterogeneity: Tau®= 018, Chi®= 3.42 df=1 (P=0.08); F=71%
Testfor overall effect: 2= 3.46 (P = 0.00049)

2 A 0 1 2

Testfor subgroup differences: Chi®= 3.21, df= 3 (P = 0.36)

F=65%

Favours [LEL] Favours [PEL]



Figure 3: Subgroup analysis considering various grades comparison

PBL LBL Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.1.1 Freshman
Jabbari 2012 16.02 2.03 112 1425 1.72 54 23.6% 0.91[0.57,1.258] =
Kermaniyan 2008 108 16 20 98 1.8 20 14.3% 0.44 [-0.19,1.07] I
Khaki 2007 14.32 4.36 83 1266 ] 76 24.5% 0.35[0.04, 0.6T7] =
Koleini 2003 143 1.7 32 128 1.8 32 17.5% 0.85[0.33,1.36] —
Momeni 2014 1483 1.87 42 1464 156 40 201% 011 [-0.32, 0.54] e
Subtotal (95% Cl) 289 222 100.0% 0.53 [0.22, 0.85] -

Heterogeneity: Tau®= 0.08; Chi®=11.20, df= 4 (F=0.02), F= 64%
Testfor overall effect: 2= 3.29 (P = 0.0010)

5.1.2 Sophomore

Baghaie 2003 14.66 246 14 1364 317 15 17.4% 0.35 [-0.38, 1.08] —_
HassanpourDehkordi 2008 615 21 20 264 162 20 19.0% 1.31 [0.62, 2.00] —_—
Modanloo 2010 4.07 032 8 386 021 24 14.5% 0.85 [0.02, 1.68] ——
Namnahati 2011 13.63 261 52 10 282 50 327% 1.33[0.90, 1.76] —a—
Penjvini 2013 85 051 14 793 07 15 16.3% 0.90[0.13, 1.67] —
Subtotal (95% CI) 108 124 100.0% 1.01[0.65, 1.38] -

Heterogeneity: Tau®= 0.06; Chi®= 5499 df=4 (P=0.20); F=33%
Testfor overall effect: £=5.47 (P = 0.00001)

5.1.3 Junior

Dianati 2012 1276 2.2 13 1271 277 14 30.1% 0.02[-0.74,0.77] —_—
Farhadi 2015 96 316 24 855 245 24 34.4% 0.37 [[0.21,0.94] T
Sangestani 2013 1232 1.73 34 1012 1681 36 35.5% 1.30[0.78,1.82] —
Subtotal (95% Cl) 71 74 100.0% 0.59 [-0.18, 1.36] e

Heterogeneity: Tau® = 0.36; Chi®= 9.64, df=2 (P=0.008); F= 9%
Testfar averall effect Z=1.51 (P=013)

5.1.4 Senior

Sadr Lahijani 2004 162 16 19 148 1.7 19 728% 0.53 016, 1.50] —
Zarshenas 2010 341 043 B4 28 0BE 64 77IA% 0.86 [0.49, 1.22] 1
Subtotal (95% CI) 83 83 100.0% 0.85[0.53, 1.17]

Heterogeneity: Tau®=0.00; Chi#=0.00, df=1 (P =085}, F=0%
Testfor overall effect: £=5.23 (P = 0.00001)

5.1.5 Other

Agin 2006 195 1.6 o 126 1.7 30 15.9% 1.73[1.13, 2.33] -
Acsadi 2013 18.62 1.02 22 1671 116 25 1581% 1.62[0.95, 2.29] -
Fesharaki 2010 16.96 298 22 1472 282 22 16.0% 0.42[0.18,1.02] T

Irmanieh 2013 55 094 B0 424 01 60 18.3% 1.43[1.02,1.83] =
Jafari 2010 1288 1.22 32 1236 1.7 32 17.2% 0.41 [-0.08, 0.91] T

Khatiban 2014 16.21 0.93 34 14671 0482 36 17.5% 0.52[0.04,1.00] —

Subtotal (95% CI) 200 205 100.0% 1.01[0.52, 1.50] o

Heterogeneity: Tau®= 0.30; Chi*= 26.23, df= 6 (F = 0.0001); F=81%
Testfor overall effect: £=4.02 (P = 0.0001)

B 1
_ ) Favours [LEL] Favours [PBL]
Testfor subgroup differences: Chi®= 511, df= 4 (F=028), F=21.7%



Figure 4: Subgroup analysis considering various study subjects comparison

Theory Laboratory Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I/, Random, 95% CI
3.1.1 Theory
Agin 2006 185 16 30 1268 1.7 30 50% 1.73[1.13,2.33] I —
Assadi 2013 18.582 1.03 22 1671 116 25 4.6% 1.62[0.95, 2.28] I —
Baghaie 2003 14.66 2.46 14 1364 317 18 4.21% 0.35 [-0.39,1.08] B e —
Dianati 2012 1276 2.2 13 1271 277 14 41% 0.02[0.74,0.77] e
Farhadi 2014 96 316 24 BA55 245 24 1% 0.37 [0.21,0.94] I
Fesharaki 2010 15.96 2.98 22 1472 282 22 a50% 0.42[0.18,1.02] I e —
Hassanpour Dehkordi 2008 615 21 20 364 163 20 4.4% 1.31 [0.62, 2.00] I —
Imanieh 2013 54 0.94 60 424 081 60 B.2% 1.43[1.02,1.83] e
Jahbari 2012 16.02 2.03 112 1425 172 54 B.6% 0.91 [0.57,1.25] I
Jafari 2010 12.88 1.22 32 1236 1.7 32 a6% 0.41 [-0.08, 0.91] )
Kermaniyan 2008 109 2.6 20 9.9 1.8 20 4.8% 0.44 [0.19,1.07] I e —
Khaki 2007 14,32 436 83 1266 ] TG BT% 0.35[0.04, 0.67] —
Khatiban 2014 16.21 0.98 34 1571 082 36 AT% 0.52[0.04,1.00] —
Koleini 2003 143 17 32 128 18 32 548% 0.84[0.33,1.36] —_—
Modanloo 2010 407 032 8 386 0. 24 37% 0.84[0.02,1.68] A —
Morneni 2014 14.83 1.87 42 1464 156 40 B.0% 0.11 [0.32,0.54] —_r
MNarmnakati 2011 13.63 2.61 52 10 282 50 B.0% 1.33[0.90,1.76] e
Sadr Lahijani 2004 162 1.6 19 148 1.7 19 4.6% 0.83[0.16,1.50] I —
Zarshenas 2010 341 048 64 29 068 B4 B.4% 0.86[0.49,1.22] I
Subtotal (95% CI) 703 657 100.0% 0.77 [0.55, 1.00] <&
Heterogeneity: Tau®= 017, Chi*= 64.31, df= 18 {F = 0.00001); F= 72%
Test for overall effect: £=6.84 {F = 0.00001)
3.1.2 Laboratory
Penjwini 2013 84 0.51 14 7893 07 189 31.2% 0.901[0.13,1.67] — &
Sangestani 2013 12,32 1.73 34 1012 161 36 B8.8% 1.30[0.78,1.82] —;—
Subtotal (95% CI) 51 100.0% 1.18 [0.75, 1.61] e

Heterogeneity: Taw®= 0.00; Chi*=0.73, df=1 (P=0.39); F=0%
Test for overall effect £=5.36 (P = 0.00001;

Test for subaroup diffierences: Chi*= 2,65, df=1 (P =0100, F=62.3%

,
-2 -1
Favaours [Laharatary]

[=1

L

Favours [Theory]

z



Supplement 3

Figure 1: The funnel plot for the included studies based on the various learning method

comparison
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Figure 2: The funnel plot for the included studies based on the discipline comparison
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Figure 3: The funnel plot for the included studies based on the various grades comparison
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Figure 4: The funnel plot for the included studies based on the various study subjects
comparison
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