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[ Abstract] Objective To explore the effectiveness of blended learning in clinical
medicine teaching in China using Meta-analysis, so as to provide a reference for cultivating
clinical medical talents and improving the quality of medical education. Methods PubMed,
CNKI, WanFang Data, and SinoMed databases were searched for studies investigating
blended learning in clinical medicine teaching. Literature screening, data extraction and
quality assessment were independently conducted by two researchers. Meta-analysis was
performed using Statal2.0 software. Heterogeneity was evaluated by subgroup analyses, and
sensitivity analysis was performed to detect the influence of any single study on the overall
prevalence estimates. Results A total of 66 studies were included with significant between-
study heterogeneity. The results of a Meta-analysis based on a random-effects model showed
that blended learning had a significantly better positive effect size on theoretical knowledge
[SMD=1.73, 95%CI(1.32, 2.15), P<0.05], practical/operational skills [SMD=1.28, 95%CI(0.81,
1.75), P<0.05] and satisfaction rating [RR=1.35, 95%CI(1.23, 1.49), P<0.05] than traditional
learning. There was no significant difference found in theoretical knowledge and practical/
operational skills among students with different educational levels. Blended learning showed
significantly better outcomes for both theoretical knowledge [SMD=1.79, 95%CI(1.27, 2.31),
P<0.001], and practical/operational skills [SMD=1.62, 95%CI(1.12, 2.13), P<0.001] among
undergraduate students. Blended learning was found to have a positive effect on theoretical
knowledge [SMD=1.28, 95%CI(0.60, 1.96), P<0.001] compared with traditional learning in
junior college students, however, this effect was not observed in their practical/operational
skills. Conclusion Compared with traditional learning, blended learning was shown to have a
better effect on theoretical knowledge and practical/operational skills, and higher satisfaction
ranking among clinical medical students in China, suggesting that more attention should be
given to the advantages of blended learning and this could help the reform of medical education

and the cultivation of clinical medical talents.
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Table 1. Characteristics of included studies and results of quality evaluation

343

. ] Tt -
PAWFE JEA X BiIEL . ey pryrm g Jadats fhfa KUK
ARRE2022'  BRPETER 202 AR ISR (R ) HSCER RMECE GRRREER) O W
A5 €20227 TR 60 ARl SPOCH+INIRAL g (PR R+ @® e
2R AR )
WEA2022% R TE 100 AR WaifaEHRAaNT # BgigasiRies 06 [
#2021 WHEHHE 130 AR BETWIREMEETHERE B R B 06 e
S Ey
iz t20211 (4R FeE 50 AR BAE—REGRHF P ed @® [
BEEERI2021M JTEEERAN 180 LRE RTMBARIRARHY: Aok AEer @® e 5
FFEW2021" THIN 293 ARE MOOCHF+PBLEA+CBL it i i 227 ) [
HE+QQRF/METR 2L
AE2021" SLTFRRRH S 240 NI JEFBlackboard MG HEF LG H @D W
IR A
FT 302021 TR 61 AR HEPHEMTEMIEA WA IREHZ N = 0F) [
e
2002021 WECHH 128 AR RHETMOOCH) LR E: (LGB RER ®2 e
+BOPPPSIE A2
2522021 BIpITAE 254 AR BT ERMEHCAETAMIR BORIHZ R ER LR 06 Weres
FHT. AR
ADkHF2021"7 FHARE AR 149 AR MOOCH B IR MR AR gt @® Weres
£ 5
A2502021" VIR A 70 AR BHFEIREICA RO 06 e
BEFF2021" g 351 ARF 4 FATFIRAREE gt Pk @® e
FFT22021% 17 60 AFRL &k LRIZEFH:, DI RN Loz 06 Weres
HEIHERE N EBT A .
IR &L KO AR B 5
BOPE20217 F P 60 AFRL FETBESMREGRNAF Lgses &) Weres
BER2021% UPEE®A 80 ARl LT SPOCHIRARHY  LG#HF @ e
WAE20217 MR 381 ERL SPOCIRARH TG LA Ry B @® [
ZNZA20210 puiFE: 631 LR 4 FATIRAREE g @® e
ThEMF20217) PR PE 96 AR RETWRERAREYE:  Koges @® e
Kid2021™  VIHREERL 568 ARL LMEGriEEerhE, W HUGRE e @® [
PIFEFTMOOCY-4 14k L HF
TR
INEA202177 B 393 ARE R AR LG OB e
FFIRIR
FEF 720217 R PH 90 NI JETFWIRERIRAHF g 0P [
F2£2021™  ATTRMH 66 AFL FLTEIRA MBI IR ECE TRATI I Mg Eeasi=t O [
i

http://www.jnewmed.com



344 EFFHA 2022 £ 10 A% 32 55 5 8] New Medicine, Oct. 2022, Vol. 32, No.5
4R 1
. =35} T ~ .
YPIATFFE TR LK B =k ey e ERY i (g 0
TkE2021™ R EE 102 AR EFHEZITAHQQTH L5 @® e v
HR A B
F#2021°"  JEF A 60 LRL FETRHAURTHEE RET BRI PHR B R @ [
R
TAE2021" TRERET 105 AR MR B AR T SRR @® e i
2 ISR
fER %2021 PR T 24 NI RiARanR A8 G iR @® e
BEIE2021% BIpITFE 104 AR R TRERMBIFEIREHY: S @® e v
FFIGIR
HRER20215 P 1 79 B EFEEM020IREG X BaEeF @® Weres
A
Fr4ME2021° WIEEEEEH 160 ERE & ELTIRAS R HE 1RG5 ) e
KHFIZ2021% FAREM 120 AR & FATIRARHE [k ES 0F) [
BERE2021° 10T 96 AB IRAEXB [k Ga ©0F) =
JAE2021% RRAAE 96 LFRF LA TFRAGREE R BoEcs @® [
SR B IR AL )
Aent2021" R 355 R RTRERMKHCETAMN LS 0F) e
RA A~
BR5 77202000 dIdbai 103 AR FETFRORMIR A RECELS S LRHCF ©26) [
TP
FAAF52020 b 189 AR BUREEHCH e @® LaE]
L2020 EHAREAR 214 AR IRAEREEE (L EA%+ L BRHCE @® s
TR
20204 FERAWIT 617 AR MZESTH A FEIHE g @® e
TR
FEEZ2020 s 311 AR & EL TR H g% @® [
A AR2020° TR 102 AR EEWIREMIRAREE BRI OB
24620207 ErEESE 210 AR WIREZSSERSZLZEAE ER BRI @® e
A5 AR A N
ThEHE2020 B 98 AB WEIMETGL EA¥EY) HESZE R RSy O e
A% IR B PR Hop iR
JEUE 6 2 > YL
HHET2020"  pygEd T 40 NI ETHEFRRGPBLAY: (G A LS G PBL ) [
FHE A
TUEHE2020%" ILZRVER 721 AR L ERTIREIRARHE  MLRHCH ® [
F/NE20200" BURVTFE 1455 AFRL FEFMOOCHIRGEYF LG @® e i
SR

http://www.jnewmed.com



EZFFH 2022 £ 10 A& 32 55 5 # New Medicine, Oct. 2022, Vol. 32, No.5 345

gk 1
. ] T it ~

AMFFE JEAE LK BiEL B ey prrm—— ShJEdabn e XU

24212020 EGIRT 401 LR BTRSESITIORIR S (Lo @® e
HHF

EAIA20207 GLTHRN 124 AR RRTEERMESHEY  BRIREHEE 06 e

FE20200 B 90 ARt MR A HF g% ) [

TEEA=2020%  INARGRE 110 LRF RIT¥FE T AR AR E5HeF 06 e
et

202007 IIRMEZE 100 ARE 2 FATIRAREE 1G5 IR B 06 e 5

Chen J2019°7  J"PHEMK 341 AR WAERHF (K LFHHRE  BoHcF @® Weres
AR )

ER2019Y AT 116 AR ETMENIRES X H G HIR EBE HF ) -

ZB7520197 BRI 207 AR BETMGTEAERIRE  ASEeE GRRIRTSEE S @® =
et 4R )

XIEEFF2019  WiRE ML 232 ARL TSI KE RS LGk 06 [
MR A X

XEP2019°  IIARME 230 ARF XSREHES BB 5k @® e
i

fER2019 2 120 AEL AT MOOCHCBLIRG #%: (k585 ) e

WNEE2019° AR M 84 AR IRARH 1LGe ¥ 0F) Weres

2019 BePEE 163 LR ETEBSPHMORS A Lok @® e

PR3C2018 LA 157 LRF TR EhZGE 2] l+SPOC LG @® Weres
B TR A N e#

BLEE2018 WA 205 AEE BETIAFERIEE LR R (LaRe @® Weres
MR A A

EARIT2018 MRS 100 AR MUETA T CHEET IR LG 06 [

FEIRIR AR

2017 ICTRB 156 AR IRARHE (LAREN IR Lo @® e
M) iR RS
FBRl TR IR )

BEPRT2017 IR EE T 96 AR EGBCEHEIEIREPBL  BGH0 (FEE+SIE ) ©0F) Weres
et

WH2015™ TR 200 AR RARF LG rER ) [

VrgE2015" b 175 AR IREHCFSNKHECEARG PR AR &) Weres
(5.

E: O® b4, QEE/IERAE; Q#ZE; Nl: £458 (no information) ; SPOC: /HLAEFRH] M &3R4 (small private
online course ) ; MOOC: K7 FF 3 X M %342 ( massive open online courses ) ; PBL: M F #4525 ( problem—based learning ) ;
CBL: M F£618924 % (case—based learning) ; BOPPPS: W% (bridge—in) . %3 B 47 (objective) . #]#M| ( pre—dssessment) .
Xl X # 3] (participatory learning ) . J& M ( post—assessment ) Fo,% %5 (summary ) 6/NIR P AR HFAX,; 020 X EIXTF
(‘online to offline )

http://www.jnewmed.com



346

EZHEE 2022 £ 10 B % 32 55 5 H New Medicine, Oct. 2022, Vol. 32, No.5

Study %
ID SMD (95% Cl) Weight
2 2022 ? 1.80 (1.48, 2.13) 1.77
7% € 2022 | * 4.80 (3.79, 5.80) 1.62
FRN#I2022 * 0.93 (0.52, 1.35) 1.76
H#IHeEE2021 ° 1.88 (1.46, 2.29) 1.76
1197 #2021 . 0.86 (0.28, 1.44) 1.73
£ [{12021 : - 7.78 (6.92, 8.64) 1.66
7T %2021 ) 0.77 (0.53, 1.01) 1.78
2021 | e 3.86 (3.43, 4.29) 1.76
37302021 o! 0.06 (-0.44, 0.57) 1.75
7152021 o 1.04 (0.67, 1.40) 177
242021 e 0.36 (0.12, 0.61) 1.78
Zuki§2021 ® -0.26 (-0.62, 0.11) 1.77
252021 ol -0.23 (-0.70, 0.24) 1.75
JEF F-2021 I e 7.21 (6.64,7.79) 1.73
X7 522021 [0 2.78 (2.07, 3.50) 1.70
12021 ° 1.41(1.19, 1.63) 1.78
%% 2021 * 0.99 (0.82, 1.16) 1.79
P FHF2021 2 276 (2.19, 3.32) 1.73
JRi2021 0: 0.30 (0.13, 0.46) 1.79
T (2021 . 3.07 (2.78, 3.36) 1.78
TE 75172021 . 2.21(1.69, 2.74) 1.74
F 722021 (] 0.67 (0.17, 1.16) 1.75
FEit 2021 o 0.45 (0.06, 0.84) 1.76
FAB2021 . 0.42 (0.04, 0.81) 1.76
% 122021 o, 0.87 (0.47, 1.28) 1.76
- ERH2021 ] 0.54 (0.09, 0.98) 1.75
K iFi52021 | . 2.25(1.79, 2.71) 1.75
A 2021 .': 0.47 (0.07, 0.88) 1.76
JH#£:2021 . 0.78 (0.36, 1.19) 1.76
812021 e -0.15 (-0.35, 0.06) 1.78
12020 e 0.15 (-0.13, 0.44) 1.78
AT #2020 . | ! -2.12 (-2.46, -1.79) 1.77
#4H2020 .’: 0.42 (0.26, 0.58) 1.79
722020 . 0.68 (0.42, 0.94) 1.78
Z i 452020 ° 1.72(1.27,2.18) 1.75
2412020 . 1.23(0.94, 1.53) 1.78
252020 & 2.78(2.22, 3.34) 1.74
HiFHE-1-2020 . 1.33 (0.64, 2.01) 1.71
F/N 2020 | 32.05 (30.88, 33.22) 157
F 412020 ] 0.75 (0.55, 0.96) 1.78
TEA2020 | ® 2.21(1.76, 2.65) 1.75
F2£2020 °! -0.48 (-0.90, -0.06) 1.76
A 2020 * 1.10 (0.70, 1.50) 1.76
ik #2020 . 2.24 (1.74,2.74) 1.75
Chen J2019 1 0.00 (-0.21, 0.21) 1.78
#fii2019 o 0.52 (0.15, 0.89) 1.77
28152019 0{ 0.58 (0.30, 0.86) 1.78
X #2019 |o, 1.11(0.84, 1.39) 1.78
X 32019 ] 0.76 (0.50, 1.03) 1.78
Ei2019 |0 1.11(0.72, 1.49) 1.76
#/NE2019 °! -0.51 (-0.95, -0.08) 1.76
#2019 . 1.64 (1.28, 1.99) 1.77
302018 o -1.22 (-1.56, -0.88) 1.77
/%2018 e 0.45 (0.17, 0.73) 1.78
F4KJ2018 |0‘ 1.33(0.89, 1.76) 1.76
2017 o: 0.34 (0.03, 0.66) 1.77
FEPR112017 ° 2.11(1.61,2.61) 175
Overall (I-squared = 98.9%, p = 0.000) ') 1.73 (1.32, 2.15) 100.00
NOTE: Weights are from random effects analysis :

0 33.2

E2 BEXBF5ERHFERMIRNERFMetasr 1

Figure 2. Forest plot of theoretical knowledge comparing blended learning and traditional learning

http://www.jnewmed.com



EZF#HE 2022 4£ 10 BE 32 5% 5 81 New Medicine, Oct. 2022, Vol. 32, No.5 347

S

Study %
ID SMD (95% Cl) Weight
2§ #2022 | —— 2.11(1.77,2.46) 514
7% %2021 -o-i 0.96 (0.72,1.20) 522
%7 302021 —— 0.79(0.27,1.31)  4.97
2172021 —— 154 (1.14,193)  5.10
Bl #2021 | —— 2.53(1.94,3.12) 488
hgt£2021 i - 361(3.29,393) 516
7175172021 E —— 2.50(1.95,3.06) 4.93
F##2021 —— : -1.33(-1.89,-0.77) 4.92
£ A%$2021 . ! -1.97 (-2.96,-0.98) 4.29
gz 2021 | —— 2.18(1.73,2.63)  5.04
B EHE2021 — 1.05(0.63,148)  5.07
S s12021 -o:r 1.09(0.86,1.31) 523
75 552020 — 0.89 (0.49,1.30)  5.09
2= 1 452020 ! —e— 409 (3.40,4.78) 475
Hi#E 72020 T 0.46 (-0.17,1.09)  4.83
F 22020 —o:— 117 (0.73,162) 505
#2019 —- 0.93(0.55,1.32)  5.11
EM2019 — 0.91(0.53,1.28) 512
/2019 —— 1.15(0.68,1.61)  5.03
K A2017 —— 0.59 (0.18,1.00)  5.09
Overall (I-squared = 96.2%, p = 0.000) <> 1.28 (0.81,1.75)  100.00

1

1

.

NOTE: Weights are from random effects analysi

! ! I
-4.78 0 4.78

E3 BAaX#ZS5EEHFELRIRIEREBERAMetasy 7
Figure 3. Forest plot of practical/operational skills comparing blended learning and traditional learning

Study %
ID RR (95% Cl) Weight
F TN} 2022 —— 1.42 (1.15, 1.76) 5.52
HHEEE2021 —— 1.23 (1.04, 1.47) 6.06
452021 —— 1.34 (1.13, 1.58) 6.12
F22021 — 2.55(1.52,4.27) 2.35
XIHr 52021 —— 1.32 (1.05, 1.65) 5.31
%) 5%2021 — 1.56 (1.19, 2.06) 4.66
fhEA£2021 * 1.11 (1.05, 1.17) 7.40
f& 8 72021 " > 4.50(1.22,16.62) 0.50
FH4M52021 —— 1.24 (1.07, 1.43) 6.40
75 752020 — 1.26 (1.07, 1.48) 6.21
2=t 742020 41—0— 1.63 (1.31, 2.04) 5.38
T 532020 L 1.00 (0.96, 1.05) 7.42
F 4142020 _— 1.42 (1.08, 1.88) 4.59
T EA 2020 : —_— 2.47 (1.54, 3.94) 2.68
k#2020 == 1.20 (1.03, 1.39) 6.37
X BE#2019 == 1.31(1.15, 1.50) 6.64
FRJT2018 i —_— 2.73(1.76, 4.26) 2.88
%2015 - 1.09 (1.00, 1.18) 7.16
#2015 1.37 (1.18, 1.59) 6.37

Overall (l-squared = 88.2%, p = 0.000) 1.35(1.23,1.49)  100.00

L--—> + _

NOTE: Weights are from random effects analysig
I I
.0602 1 16.6

B4 BRAXBFSEEBFHEEHNMetas? 17
Figure 4. Forest plot of satisfaction ranking comparing blended learning and traditional learning

http://www.jnewmed.com



348 EZF#HE 2022 £ 10 A& 32 5% 5 #1 New Medicine, Oct. 2022, Vol. 32, No.5

x2 AEFHERGKEZERBIEHMIN, LERAREREHMeta T4 R
Table 2. Meta—analysis of theoretical knowledge and practical/operational skills among
medical students with different educational level
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