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Abstract  This study is a meta—analysis study conducted to integrate and analyze the results of
flip—learning studies for Korean nursing students. We searched PubMed, EMBASE, Cochrane, CINAHL,
and Korean databases. Randomized controlled trials (RCTs) and Non—Randomized controlled trials
(Non—RCTs) evaluating the effects of flipped learning for Korean nursing students were included.
Standardized mean differences (SMDs) with 95% confidence intervals (CIs) were calculated using a
random—effects meta—analysis. The entire effect size in flipped learning was big in effect size (SMD =
1.21; 95% CI = 0.84 to 1.63; I> = 93.9; n = 23) compared to the control groups. The analysis results of
subgroups according to the classification of Bloom showed that flipped learning was found to have a
significant effect on psychomotor domain, cognitive domain, and affective domain. A total of 10
literature analyses, this meta—analysis showed that flipped learning on Korean nursing students is
effective in psychomotor, cognitive, and affective domain than the traditional teaching method. The
flip learning can be integrated into theoretical and practical nursing education to improve the
academic performance of nursing students.
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7, EMBASE 1171, CINAHL 871, Cochrane 1710]%]
aL, = X}L%ow RISS 8471, KISS 77, Dbpia 36
7, a3 371, KISTIINDSL) 967, KCI 65712
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321 Records identified through database searches
using keywords
Pubmed(9), EMBASE (11), CINAHL (8), Cachrane(1),
RISS(84), KISS (7), Dbpia(36), Scholar(3),
KISTI(NDSL)(96}, KCI(65), Manual(1)

‘ Identification

168 Duplicate articles excluded

153 Records screened based on review of title and abstract

Screening

126 Records excluded

27 Full-text articles assessed for eligibility

Eligibility

17 Excluded
5 No control group
5 No LBC in control group
4 No pre-test
2 Insufficient data
1 No pre-test in control group

Included

10 Studies included in meta-analysis

Fig. 1. Study Selection.
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Table 1. Characteristics and Risk of Bias Assessment

oM F 1039 FdollA 23742 a3=7]
5 BAEIGITE EHEd SA 2] A av=ar]
= 1.21(95% CL: 0.84 ~ 1.63, p <.001)9] wj$- & &7}
712 BYom EA O folalgi) o]dAe X =
93.9%% Fig. 29} 2Fo] wl§- =94t} Bloome] w553
216 we a9 g A A¥s v Fig 37

Risk of Bias Assessment tool for Non—randomized
Studies (RoBANS)

Sample Sample Study . Blinding .
Study Sttudey Design size  size Durati Grade Subjects Outcomes Selection . 4 Measure = - 7 Incompl Selectiv
P (Int) (Con) on of ment of outcome ete e
participan __ . interventi outcome outcome
variables assessm .
on data reporting
ent
emergency nursing
Cho . . ; emergency knowledge(C), . . )
2020 thesis NRCT 27 26 2wks 4 nursing performer's confidence(A), Low High High Low Low Low
self—leadership(A)
Kim fundamental academic self—efficacy(A),
2020 journal NRCT 22 26  10wks 2 s of nursingself—directed learning Low High High Low Low Low
practice ability(A)
Kim & fundamental
Lee journal NRCT 38 36 4wks 2 s of nursingcritical thinking(A) Low Low High Low Low Low
2020 practice
Kwon & g i(}ilcr};i:;rtlacl learning transfer
Choi journal NRCT 48 50 6wks 3 motivation(A), High High High Low Low Low
health . .
2020 . learning self—efficacy(A)
nursing
Kim et patient attitude(A),
al. journal NRCT 32 43 1l4wks 2,3,4 safety skill(P), Low Low High Low Low Low
2019 course knowledge(C)
Jung & fundamentalinformation literacy(C),
Yang journal NRCT 38 36  10wks 2 s of nursingcritical thinking Low Low High Low Low Low
2019 practice  disposition(A)
psychiatric
Im & and mental core competencies(P),
Jang journal NRCT 34 36  2wks 3 health clinical and academic Low High High Low Low Low
2019 nursing performance(P)
practice

clinical performance(P),

Gu thesis NRCT 34 33 2wks 2 51mul-at10n self efficacy(A), Low Low Low Low Low Low
2019 practice . . .
core basic nursing skills(P)
self—efficacy(A),
Lee & health critical thinking
Eun journal NRCT 70 70 12wks 2 €@ disposition(A), Low Low High Low Low Low
assessment -
2016 communication
competence(P)

Risk of Bias (RoB)

Blinding Blinding

Study 1 1

Stud . Sample Sampl . . ; ncomple
Study MY Design V2P DAMPE byrati Grade  Subjects Outcomes Random Allocation  of for te  Selective Other

type size(I) size(C) on sequence concealm participan outcome outcome reporting  bias

generation  ent ts and assessme P 8
data
personnel nt
knowledge

Kim & . . assessment(C),

. o~ simulation "." .
Jang journal RCT 106 92  10kws Cactice clinical Low Unclear  High Low Low Low Low
2017 p performance

evaluation(P)

C : Bloom’s toxonomy cognitive, P: psychomotor, A: affective



=l kel Aol Al A 83k S d o] adol ek wEE4

255

ot

A ToraliJourual & the-) {u=13)

Hudy BMD (BE% OO Wielot (%)
Jo T + 153052 215 436
Jo 20z | —— 9570, 1160) 222
Jo 300 = 100 157, 043442
KIm F020 | 0.0 (054, 060] 443
Eim 2020 - OTOMAZ, 129] 440
Eim & e 2020 * | 010036, 055 458
Hwoon & Cheil 2020 |-1 075003, 1.16] 483
Kwaon & Chel 020 Fi 073047, 062 485
ot al. 2019 * | 018 (04, D8] 458
Kimetal 2013 =+ 1051055, 154 454
Kimatal 2019 1+ 185130, 240) 445
Jung & Yarg 2019 - 1091060, 157] 454
Jung & Yang 3019 = 097 043, 145) 455
V& Jang 2019 - 14410591, 197) 449
WA Jang 3019 ! 061 0L13, 109 455
G 19 ! ——  DADTAT. 107T4] 285
G F019 [ 476 (381, 571] 380
G 2019 4+ 07505, 126 453
KIm & Jarg 2017 CH 0U58 (0U30, DT 476
= 06T 038, 098] 475
= 043 008, OL76] 471
|-1 0740038, 1.08] 470
| 036 (002, 065 4.7
ﬂf} 121 (0UE2, 181]  100.00
FOCITIE Wi s o T e . S |
TTT

sk
B. Ony Jourmal {m=1T})
Shudy D (BE% CI)  Wedght
Wi 2020 —p— 003 L0U54, DLED) 498
Eim 2020 P O7O0AZ 129) 487
Kim & Lea 2020 —— 0040036, 055] 57
Miwpon & Chei 2020 —— OTEO 145 GOS8
Bwoon & Chol 2020 -+ 0.F3 07, 06Z]  BAS
Kimietal. 2019 — | 012 (084, 0.28] 575
Kimetal 2019 — 105055, 154] 554
Kimatal 2019 i ———— 135130, 240] 543
Jura & Yarg 2019 J—-— 10BMED, 157 553
Jung & Yarg 2019 —-— 057 049, 145 558
¥ & Jang 2019 | —=— fapod ion) s
¥n & Jang 2019 = 061 U1 108)  5E0
Bim & Jarg 3017 —— 0581030, 08T] B9
Eim & Jarg 2017 - 05T 030, 056) 554

—-r 043008, 075 GE2

—E— 074030, 108 657

—— 036002 08| 683
mo_w TR, p = 000D {[‘;:- DU3E(04E, 028) 10000
DT Whsdpran, ra hom it m. sl :

T T T T
4 &2 5 1

Fig. 2. Effects of Flipped Learning on Korean Nursing
Students

3.4.1 A%&4A o9 (Psychomotor domain)

g3} Q1L 571 EFelAM FeE7]
Aled&E(core competencies), U<
AT A (communication
competence) 59| 77} AIHTE FE3ko] FA 8T
AA g337)= 1.57(95% CI: 0.81 ~ 2.33, p <.001)
2 )9 & g3ar)E Blom SAF SR ot
o] AL [P = 94.7%= vi§- EUT)

AEH 499
(nursing skill), 34

(clinical performance),

A. Psychomotor domain (n=7)

Study SMD(35%Cl)  Weight
Kimetal 2019 - 105(056 154) 1407
Im& Jang 2019 " 144(091,197) 1482
Im& Jang 2019 061(0.13,1.09) 1501
Gu 2019 —*— 910(7.47,1074) 916
Gu 2019 075(0.26 125) 1494
Kim & Kim 2017 ! 067(0.39,096) 1561
Lee & Eun 2016 o 036(0.02,069) 1549
Overall (12=94.7%, p=0.000) @ 157(0.84,2.33)  100.00
NCTE: Weights 2re from random effects analysis i

-10.51
B. Cognitive domain (n=4)

Study SMD(35% Cl)  Weight (%)
Jo 2020 ! 153(092,215) 2286
Kimetal 2019 ‘ 1.85(1.30, 240) 2405
Jung & Yang 2019 ~ ; 1.09(0.60, 1.57) 25.03

—_—

Kim & Jang 2017 0.58 (030, 0.87) 2805

Overall (12=85.3%, p =0.000) 123 (063, 1.84)  100.00

NOTE: Wexghts zre from random effects anslyss

C. Affective domain (n=12)

Study SMD(95%CI)  Weight (%)
;

Jo 2020 3 —*— 985 (770, 1160) 483
Jo 2020 - 4.00(1.57,043) 855
Kim 2020 * 003 (-054, 0.60) 856
Kim 2020 = 070(012,129) 852
Kim & Lee 2020 #*) 010(0.36 055 878
Kweon & Chai 2020 - 075(0.24,1.16) 886
Kweon & Choi 2020 3 023(-017,062) 888
Kimet al 2019 x| 018(-064,028) 877
Jung & Yang 2019 f 097(049, 145) 873
Gu 2019 L= 476(381,671) 758
Lee & Eun 2016 o 043(0.00,076) 897
Lee & Eun 2018 ® 074(039,108)  8.98
Overall (12=94.8%, p =0.000) 0 1.07 (0.45,1.69) 10000
NOTE: Weights ase from random effects snalysis i

TTITT

Fig. 3. Effects of Flipped Learning on Korean Nursing
Students(Sub group)

3.4.2 XA Oégﬁ(Cognitive domain)

1A g o] g} WAL A4 (knowledge), 10|
3l & (information hteracy) To2 471 THAA 47
o Aysg BAsIGY 1 Ax anar)e
1.23(95% CI, 0.63 ~ 1.84, p <.001) 0.2 vl 2 &7}

715 B3lom FAAHoR foalgit) o)FA A T

= 85.3%% W9 B o]AHS mh
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3.4.3 XA 9 (Affective domain)

A2 49 g3 2217 confidence), AEE]
4] (self—leadership), 3ht%4] A}7]&°5%t(academic
self—efficacy), A7 =28t 55 8 (self—directed
learning ability), B]¥4 A}al(critical thinking), &t
%4 0] 7] (learning transfer motivation), &<5A}7]
& 57 (learning self—efficacy), EBl&=(attitude) S22
87N Tl A 12709 AdHaE A ste] A48kt
2 A3 a339717}F 1.07(95% CI: 0.45 to 1.69, p =
0.00)2A] w9 & &3 3715 vERllon SAX o=
FroEtnt o] dAde 1P = 94.8%= w$- EUTH

3.4.4 F7F 24
forest plotollx] S+
Cho(2020)2} Gu(2019)2]

s Aau F71 2459

Y
®
ol
o
Ly
X,
kv
o
n

ok

AT 28 5 A1 A9

Auj
ofy
oo
e
Lo
M
=
2
2
—
ﬂ
=

A Psychomotor domain (n =5)

Study SMD (35% CI)  Weight (%)

Kimetal. 2019 T
Im & Jang 2019

Im & Jang 2019

Kim & Jang 2017

Lee & Eun 2016

Overall (2=70.9%, p = 0.008)

1.05(0.56, 1.54) 1807
T 1.44(0891,1.97)  16.99
T 0.61(0.13, 1.09) 1830
T 067(0.39, 0.96) 2402
0.36(0.02, 0.69) 2263

> 0.79(0.45,1.13)  100.00

/\| l | |

NOTE: Weights are from fandomaffeots ansiysis

4 5 0 5 1
B. Cognitive domain (n =3)

Study SMD (95% CI)  Weight (%)
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