Figure S1 — Forest plots of included meta-analyses.

Figure S1.1 — Forest plot comparing exam scores between CBL and other teaching
methodologies.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight

= Blochem

Adiga et al. (2011) (1)

50 7610 1.20 50 7430 1.80 1.12 [ 0.70; 1.55] 26%
Adiga et al. (2011} (2) 60 67.30 1.80 60 6570 1.70 091 [0
Joshi et al. (2014) 30 932 204 30 628 1.77 157 |0
Nair et al. (2013) 50 3650 11.00 50 26.60 13.00 082 [0
Sudhakar etal. (2017)(1) 113 628 1.72 55 487 1.2 001 [0
Sudhakar etal. (2017)(2) 126 671 183 62 487 1.2 - 112 [ 0.
Surapaneni et al. (2010} (1) 15 1447 079 15 B.10 090 —8— 732 [5
Surapaneni et al. (2010)(2) 15 13.07 0989 15 873 078 - 474 [3
Surapaneni et al. (2010) (3) 15 1672 1.07 15 1036 073 —— 676 | 4
Surapaneni et al. (2010) (4) 15 1725 104 15 1087 089 — 641 |4
Surapaneni et al. (2010)(5) 15 17.07 1.00 15 1063 091 —— 649 [ 4
Random etfects model 504 382 —— 332 [ 144
Area = General Surgery
Cendan et al. (2011) 130 7450 820 130 72.00 960 2.6%
Jamkar et al. (2007) 19 21.85 387 18 2036 434 26%
Random effects model 149 148 5.2%
ayi 12 96.35 1.02 12 7896 133 = 1417 [ 9.73;1860] 1.8%
Chengyi et al. (2017) (2) 12 97.32 132 12 7965 174 ——= 11,05 [ 7.55;1454] 21%
Chengyi et al. (2017) (3) 12 9698 158 12 80.20 1.34 — 1106 [ 7.56;1456] 2.1%
Chengyi et al. (2017) {4) 12 9587 133 12 7082 133 — 11.65 |[7.98:1533] 2.0%
Random effects model a8 48 | 0G5 1302]  7.0%
= Microbiology
raj et al. (2010) (1) 83 71.31 1466 B3 67.46 13.36 - 0.27 [-0.03; 0.58] 26%
Ciraj et al. (2010) (2) 83 7275 18.24 83 65.08 1368 047 [ 0.16: 0.78) 26%
Paiil et al. (2018) 29 1417 200 28 1078 200 1.67 [ 1.06: 228)] 26%
Tathe et al. (2014) 78 780 158 78 634 1.80 092 [ 0.5 2.6%
Random effects model 273 272 0.79 [-0.16 10.3%
Area = Endocrinology
Diwan et al, (2017) (1) 13 575 238 13 7.07 238 — -0.54 ;025 26%
Diwan et al. (2017) (2) 13 800 214 13 523 214 - 1.25 ;211 26%
Zhao et al. (2020) 167 6967 1473 177 69.92 9.70 i -0.02 : 0.19]  26%
ym eff 193 203 0.20 241 77%
Area = Molecular Biclogy/Blochemistry/MedicaliGenetics
Fortun et al. (2017) (1) 40 1039 169 85 942 145 - 063 [025:101] 26%
Fortun et al. (2017) (2) 114 1552 187 12 1252 151 [ 0.89; 214] 256%
Random effects model 154 97 1.03 [-4.55; 6.61] 5.2%
Area = Patholo
erelelﬁl [2020: 35 2278 299 351778 335 = 156 [ 1.02; 2.10]
Random effects model 35 35 - 1.56 1.02; 2.10]
Area = Pharmacology
Kamat et al. (2012) (1) 41 423 094 30 332 092 097 [ 047:146] 26%
Kamat et al. (2012} (2) 38 368 134 31 301 140 048 [ 0.00; 0.97] 2:6%
Kaur et al. (2020) 47 5910 667 47 5920 593 -0.02 [-0.42; 0.39] 26%

Palappallil et al. (2019) (1) 22 11,71 285 45 1458 374
Palappaliil et al. (2019) 2) 22 11.71 285 44 1502 351

-0.81 [-1.34;-028] 26%
-0.99 [-153;-045] 26%

Rand:

Random effects model 170 197 0.07 [=-1.10; 0.96]

Area = Physiology

Latif et al. (2014) B9 942 324 58 798 236 0.50 [ 0.14; 085 26%

Panja et al. (2013) (1) 75 63.57 7.79 75 56.35 9.85 -] 0.81 [ 048 1.14] 26%

Pamaul al. (2013) [2} 75 60.35 10.88 75 47.77 1007 1.19 1.54] 26%

Random ef| 1 219 208 - 0.83 1.70] 7.8%

Area = logy

Ma et al.(2016) 42 B81.20 517 42 7667 TA7 A8] 26%
m effects model 42 42 > 6] 6%

Area = Oncology

Maas et al. (2018) 352 88.90 335 231 8580 349 091 [ 073 1.08] 26%
Random effects model 52 231 091 [ 073108 26%
Area = S y

Montaldo nl al. (2013) 37 59.82 31.90 27 32.03 3190 = 0.86 [ 0.34: 1.38] 26%
Random effects model 37 27 - 0.86 [ 0.34; 1.38] 26%

Area = Radiclogy

Willis et al. (2020) 72 1662 256 63 11.84 344 1.58 [ 1.19; 197 26%
Random effects model 72 63 -* 1.58 [ 1.19; 1.97) 2.6%
Area = Nep o

Yang et al 2021) 31 7806 252 316516 321 -

Random 3 1 N N -

Random effecls model 2279 1984 ——— 2.37 [ 1.25; 3.49] 100.0%
Heterogenaity: I* = 94%, t° = 12.0779, p < 0.01 f 1

Test for subgroup diferences: ¥}, = 475.61, df = 13 (p < D.01) -4 -2 0 2 4 6 B8 10

Increased control  Increased CBL



Figure S1.2 — Forest plot comparing OSCE (objective structured clinical examination)
score between CBL and other teaching methodologies.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight
Schwartz et al. (2007) 52 31.40 410 50 31.20 3.60 ——— 0.05 [-0.34;0.44] 15.8%
Turk et al. (2019) (1) 624 19.78 3.18 305 18.76 4.43 . 0.28 [0.14;0.42] 42.0%
Turk et al. (2019) (2) 643 20.29 3.38 314 18.76 4.43 - 0.41 [0.27;0.54] 42.2%
—re—

Random effects model 1319 669 ——— 0.30 [-0.07; 0.67] 100.0%
Heterogeneity: I = 46%, t° = 0.0158, p = 0.16 ! ! ! !

Test for subgroup differences: ZS = 0.00, df = 0 (p = NA) -0.5 0 0.5 1 1.5

Increased control Increased CBL

Figure S1.3 — Forest plot comparing self-learning between CBL and other teaching
methodologies.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight
Grover et al. (2020) 35 3.701.02 35 2.77 0.84 — 0.98 [0.49;1.48] 24.2%
——aEB—

Lee et al. (2013) 36 3.48 0.36 34 3.38 0.27 T 0.31 [-0.16;0.78] 24.4%
Rl

Ma et al. (2016) 85 433082 85 4.20 090 I 0.15 [-0.15;0.45] 25.6%
R ol

Zhao et al. (2020) 167 3.93 0.84 177 2.55 0.50 — 2.01 [1.75;2.27] 25.8%

it

Random effects model 323 3 e ——— 0.87 [-0.49; 2.23] 100.0%

Heterogenelty: I = 97%, ©° = 0.6802, p < 0.01 ! ! ! J I !

Test for subgroup differences: x§ =95.86, df = 3 (p < 0.01) -05 0 05 1 15 2 25

Increased control Increased CBL



Figure S1.4 — Forest plot comparing critical thinking between CBL and other teaching
methodologies.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight
Grover et al. (2020) 35 392079 35 3.12 0.77 - 1.01 [0.51;1.51] 33.8%
-
Yang et al. (2021) 31 097 0.02 31 056 0.1 — 5.12 [4.07;6.18] 32.1%
i
Zhao et al. (2020) 167 4.04 0.82 177 2.51 0.50 2.26 [1.99;253] 34.1%
*
Random effects model 233 243 - 2.76 [-2.42; 7.94] 100.0%
Heterogenelty: 1 = 96%, 1 = 4.1517, p < 0.01 J ! ! !
Test for subgroup differences: x5 = 51.00, df = 2 (p < 0.01) -2 0 2 4 B 8

Increased control Increased GBL

Figure S1.5 — Forest plot comparing satisfaction with teaching method between CBL and
other teaching methodologies.

Experimental Control Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight

Chengyi et al. (2017) 50 98.00 70.55 50 70.00 70.55 L3 0.39 [0.00;0.79] 25.4%
3>

Hansen et al. (2005) 90 434 077 32 391 077 = 0.55 [0.15;0.96] 25.3%
-

Lee et al. (2013) 36 3.82 042 34 3.66 0.60 - 0.31 [-0.16;0.78] 25.2%
-

Yang et al. (2021) 31 0.88 0.05 31 0.55 0.10 — 412 [3.22;5.02] 24.1%

=S

Random effects model 207 147 ———rEEREE—— 1.31 [-1.60; 4.23] 100.0%

Heterogeneity: /° = 95%, ° = 3.2268, p < 0.01 I T T

Test for subgroup differences: xg =61.09, df = 3 (p < 0.01) -2 0 2 4 6

Increased control Increased CBL



Figure S1.6 — Forest plot comparing time allotted for classes between CBL and other
teaching methodologies.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight
Ahmad et al. (2017) 106 1.73 099 146 1.25 1.09 — 0.46 [0.20;0.71] 34.4%
e ——
Ma et al. (2016) 85 426 080 85 432 088 —1— -0.07 [-0.37;0.23] 30.4%
e EE—

Palappaliil et al. (2019) (1) 22 74.91 17.75 49 73.94 17.75 -— 0.05 [-0.45;0.56] 17.6%

Palappaliil et al. (2019) (2) 22 74.91 84.26 50 70.32 84.26 - 0.05 [-0.45;0.56] 17.6%
I

Random effects model 235 330 e R —— 0.15 [-0.26; 0.57] 100.0%

Heterogeneity: I° = 61%, t° = 0.0345, p = 0.05 L T

Test for subgroup differences: xg =10.35,df =2 (p < 0.01) -0.4 0 02040608 1

Increased control Increased CBL

Figure S1.7 — Forest plot comparing interest and motivation between CBL and other
teaching methodologies.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight
Hansen et al. (2005) 90 440 069 32 456 0.69 — -0.23 [-0.63;0.17] 17.0%
ST
Ma et al. (2016) 85 456 080 85 4.15 0.96 — 0.46 [0.16;0.77] 17.8%
B }

Yang et al. (2021) 31 068 0.09 31 0.55 0.08 —a— 1.51 [0.94;2.08] 15.3%
————

Zhao et al. (2020) 167 4.09 0.81 177 3.03 0.83 - 1.29 [1.06;1.52] 18.4%

<

Palappallil et al. (2019) (1) 22 106.34 50.45 49 61.84 50.45 —— 0.87 [0.35;1.40] 15.8%

Palappallil et al. (2019) (2) 22 106.34 60.39 50 53.27 60.39 — 0.87 [0.35;1.39] 15.8%
'

Random effects model 417 424 e 0.79 [0.13; 1.44] 100.0%

Heterogeneity: /> = 90%, ° = 0.3354, p < 0.01 F rrrT

Test for subgroup differences: x,f =52.66, df = 4 (p < 0.01) -1-050 05 1 15 2 25

Increased control Increased CBL



Figure S1.8 — Forest plot comparing inter-peer interaction in teamwork between CBL
and other teaching methodologies.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight
Grover et al. (2020) 35 3.74 114 35 2.80 0.85 —- 0.92 [0.43;1.42] 20.1%
ot -
Lee et al. (2013) 36 3.52 0.37 34 3.18 0.37 —— 0.91 [0.42;1.40] 20.1%
- (
Ma et al. (2016) 85 4.150.89 85 4.25083 -0.12 [-0.42;0.19] 20.4%
- (
Yang et al. (2021) 31 0.81 0.07 31 0.39 0.14 —— 3.75 [2.90;4.59] 18.9%
Zhao et al. (2020) 167 3.90 0.82 177 2.58 0.50 = 1.95 [1.70;2.21] 20.5%
- >
Random effects model 354 362 r——=aEEeTme——— 1.45 [-0.34; 3.25] 100.0%
Heterogeneity: /2 = 97%, ©° = 1.9944, p < 0.01 I T T T
Test for subgroup differences: Xi =143.50, df = 4 (p < 0.01) -1 0 1 2 3 4 5

Increased control Increased CBL



