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A systematic review and meta-analysis of flipped learning among university students
in Korea: Self-directed learning, learning motivation, efficacy, and learning
achievement

Kim, Shin Hyang"” - Lim, Jong Mi"

1) Professor, Shinsung University

Purpose: This study aimed to provide a systematic review and meta-analysis of research on flipped learning effects applied to
university students. Methods: The random effect model was applied to 21 papers to calculate the effect size. To verify the
moderation effect, a meta regression analysis and meta ANOVA were performed. Publication bias was verified through a funnel
plot, and then an Egger's regression test was conducted. Results: The overall average effect size was .69 (95% CI: .51-.87),
showing a median effect size, which was statistically significant. The outcome variables were in the order of learning motivation
(Hedges’ g=.83), self-directed learning (Hedges’ g=.78), learning achievement (Hedges’ g=.66), and efficacy (Hedges’ g=.50),
which were statistically significant. Conclusion: Flipped learning was found to be statistically significant in improving
self-directed learning, learning motivation, efficacy, and learning achievement amng university students. It is suggestd that this

method be actively applied in university education.
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330 articles duplicates removed

261 articles excluded by title and abstract

]
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§- Total 645 articles identified

El

a

(7]

Q

E.:"? 315 articles screened in detail
2

a

é_"_ 54 full-text articles assessed for
g eligibility

E

5

% 21 articles included in quantitative
= synthesis(Meta-analysis)

a

33 articles excluded
-Study targets were not students (n=6)
-Single group (n=15)
-Qualitative studies (n=2)
. Unclear statistics (n=10)

Figure 1. Flowchart of study selection.
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e
Study name Outcome Statistics for each stud Sample size Hedges's g and 95% CI
Hedges's Lower Upper Treated- Control-
[+] limit limit p-Value
Oh HG(2015) Self directed learning 1.84 1.15 2.53 0.000 34 16 ——
Kim YJ(2015) Self directed learning 0.87 0.34 1.39 0.001 30 30 ———
Jung et al.(2017) Self directed learning 0.62 0.22 1.02 0.002 47 54 —_—t
Song JY(2017) Self directed learning 0.96 0.62 1.31 0.000 70 70 —
kim SY(2018) Self directed learning 0.03 -0.43 0.49 0.896 35 35 ——
Lee MH(2018) Self directed learning 0.26 -0.17 0.70 0.232 42 39 —_—
Yoon et al.(2018) Self directed learning 0.65 -0.07 1.37 0.075 15 15 1
Lee JJ(2019) Self directed learning 1.37 0.60 2.15 0.001 15 15 ¥
078 042 114 0000 288 274 ‘
-2.00 -1.00 0.00 1.00 2.00
A. The effect of flipped learning on self directed learning
Study name Outcome Statistics for each study Sample size Hedges's g and 95% CI
Hedges's Lower  Upper Treated-  Control-
g limit limit p-Value B
Kim YJ(2015) Learning motivation 0.74 0.22 1.25 0.005 30 30 ———
Park et al.(2016)  Learning motivation 0.31 -0.06 0.68 0.099 124 37 [ s s
Jeon SJ(2016) Learning motivation 1.02 0.44 1.61 0.001 24 25 ey ]
Jung et al.(2017)  Learning motivation 1.86 1.39 2.32 0.000 47 54 —
Song JY(2017) Learning motivation 0.35 0.02 0.68 0.038 70 70 o sl
Kwon HS(2018) Learning motivation 0.12 -0.32 0.56 0.580 40 38 et —
Kwon et al.(2020) Learning motivation 1.36 0.93 1.80 0.000 48 50 e —
Lee JJ(2019) Learning motivation 1.02 0.28 1.76 0.007 15 15 ——
083 040 126 0000 398 319 -
-2.00 -1.00 0.00 1.00 2.00
B. The effect of flipped learning on learning motivation
Study name Outcome Statistics for each study Sample size Hedges's g and 95% CI
Hedges's Lower  Upper Treated-  Control-
g limit limit p-Value
Lee et al.(2016) Self-efficacy 0.86 0.52 1.20 0.000 70 70 ——te
Cha JY(2106) Self-efficacy 0.05 -0.38 0.48 0.820 41 41 ——
kim SY(2018) Self-efficacy 0.18 -0.28 0.65 0.438 35 35 D e —
Lee MH(2018) Self-efficacy 1.53 0.82 2.24 0.000 19 19 %
Kwon HS(2018) Self-efficacy 0.02 -0.42 0.46 0.918 40 38 e —
Kim YJ(2018) Self-efficacy 0.16 -0.30 0.63 0.489 35 35 e . E—
Kwon et al.(2020)  Self-efficacy 0.70 0.29 1.10 0.001 48 50 e —t—
Ju SJ(2020) Self-efficacy 0.65 0.10 1.20 0.021 31 22 ————
Kwak Yk(2019) Self-efficacy 0.62 0.29 0.96 0.000 72 72 L a—
050 023 077  0.000 391 382 <D
-2.00 -1.00 0.00 1.00 2.00
C. The effect of flipped learning on self efficacy
Study name Outcome Statistics for each study Sample size Hedges's g and 95% Cl
Hedges's Lower  Upper Treated-  Control-
g limit limit p-Value B
Kim YJ(2015) Learning achievement 052 0.01 1.08 0.046 30 30 '
Ohetal.(2016)  Learning achievement 0.17 -0.32 0.66 0.488 34 29 —_—
Cha JY(2108) Learning achievement 0.08 -0.35 0.50 0.729 41 4 —_
Kwon H8(2018)  Learning achievement 021 -0.23 0.65 0.353 40 38 e e
Do et al.(2018) Learning achievement 0.88 0.30 1.47 0.003 22 26 ———
Hur JH(2020) Learning achievement 1.70 1.24 2.15 0.000 50 50 )
Lee JJ(2019) Learning achievement 1.17 0.42 1.93 0.002 15 15 e e
066 018 114 0007 232 229 -
-2.00 -1.00 0.00 1.00 2.00

D. The effect of flipped learning on learning achievement

Figure 2. Forest plot of effect size of flip learning of college students

https://doi.org/10.5977/jkasne.2021.27.1.5
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Funnel Plot of Standard Error by Hedges's g

Standard Error
[S)
[S)
o

20 45 40 05 00 05 10 15 20

Hedges's g

Egger's regression test

95% CI
Lower
2.97 -0.42
Cl=confidence interval

Intercept t-value p

Upper
6.35

1.79 0.08

Figure 3. Publication bias
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Table 2. Effects of Outcome and Moderator Variables
. o , 95% ClI Heterogenei
Categories k Hedges' g > geneity
Lower Upper £ D
Self directed learning 8 78 0.42 1.14 75 <.001
Outcome Learning motivation 8 .83 0.40 1.26 86 <.001
variables Self efficacy 9 .50 0.23 0.77 70 <.001
Learning achievement 7 .66 0.18 1.14 84 <.001
Total effect size 32 .69 0.51 0.87 79 <.001
Thesis 16 .68 0.41 0.94
Q=0.012, p=0.911
Journal 16 .70 0.44 0.96
95% CI
Moderator Slope SE - z p
. Lower Upper
variables
Year .05 .06 -0.06 0.17 0.88 377
Number of session -.02 .02 -0.05 0.01 -1.15 248
Sample size -.00 .00 -0.01 0.00 -0.85 .393

“k=number of effect size; Cl=confidence interval; SE=standard error
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