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Abstract The purpose of this study is to verify the learning effect of domestic flipped learning in meta - analysis.
We collected a total of 95 studies on flipped learning effectiveness published in Korea by 2017, of which 59 are
dissertations and thesis and 36 are academic papers. The results were analyzed using CMA program. First, the
learning effect of flipped learning was .58, which showed that the learning effect was higher than the lecture class.
Second, the effect size of cognitive, affirmative, and interpersonal domains showed significant effects of flipped
learning in all three domains. Third, the learning effect of flipped learning is influenced by the type of publishing,
school type, core subject, when the type of publication are dissertation and thesis, when the type of school is high

school. Based on the results, this study suggested implications for the design and implementation of flipped learning
in Korea.
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Table 1. Meta analysis coding sheet

1.characteristics of research

1)serial number

)
2)research paper
3)author

S)type of
publication

journal [thesis

Byear of issue

2.research content

dependent variable

cognitive domain
affective domain
interpersonal domain

1)cognitive domain

[CJacademic achievement

[self directed learning ability

[Cproblem solving ability
[Cleritical thinking ability

2)affective domain

[class interest

[self efficacy
[CImotivation of learning [Jsatisfaction
[participation in class

[study attitude

3)interpersonal
domain

CJecommunication skills
[CJcooperation

[interaction

moderator variable

[[lelementary school [Jmiddle school

1)school type [high school

[Cluniversity

[eurriculum [Cextracurriculum [[outside
2)class type

of school

3)main subject

[Ckorean [Clenglish
science [Cscience
Cmusic [Cathletic  Clcomputer CIEte( )

[math

[soci

al

3. information related to research experiments

1)research design

[single group design [control group

design

2)pre examination

[Clyes [J no [not used

4.information related

to effect size calculation

1)cognitive domain

pre test

post test

N

M

SD

N

M

SD

experim
ental
group

compar
ison
group

2)affective domain

pre test

post test

N

M

SD

SD

experim
ental
group

compar
ison
group

3)interpersonal
domain

pre test

post test

M

SD

N

M

SD

experim
ental
group

compar
ison
group
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Table 2. Effect size calculation formula

d & Arellrol] wheba
Jix} FA4o] oJH9HEE F

3} 72l Hedges®] gako =
3}1@.% Cohen[29]¢] 7|2 A&
(T2018}), F3F &2A7](27R)A)),
. %3k Cohend d
= &3l aAlst
MA(Comprehenswe Meta
«] 7t TR o]

A e 2w

ZA%}

(when two groups)
* 4. standardized mean
difference(Cohen’s d

XXz
d === 5

X
1 ‘avg. of experimental
group

X

» tavg. of control group
S, cintegrated standard
deviation

* S,{pooled standard deviation)

(ry—1}5, “ +{n,—1)5,*
(411, -2)

ny :number of cases in
experimental group

ny :number of cases in the
control group

Si :standard deviation of
experimental group

S :standard deviation of
control group

* Var(givariance of effect
sized (two group)

_ nlsn2 8
2(n+n,)

Var(d) = ey

* standard error

SEq=Vvy

(when one group)

{i = Y'UU;L_ Yw‘e'

—
=
SDc.‘u:iga’f J : (\’ 1'_4*,‘)\'3 —pasﬁ}

Y e iSingle group pre mean

?Ws, 'single group post
mean

SD change “difference in
standard deviation

I pepost ‘DEIWEEN

pre mean and post

mean differences in
correlation coefficient values

*Sppooled standard deviation)

_ Si-r:

= J2a-n

r :correlation coefficient
Satr :standard deviation of
difference

Sy ysitst=Leris o)

Var(d) = (i

*Var(gvariance of effect size
d (single group

Ly2(1-1)

2n

* standard error

SE4= VU,

* g corrected effect
size(Hedges'g)

g=d(1 = =)

g corrected version of
Hedges and Olkin(1985)
effect size

N :number of cases in
experiment group and control
group(ny +ny)

£X: [30-32].
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Table 3. Egger[36]'s regression test

95% Cl
intercept  SE t-value af  p2-tails)
Lower Upper
1.71 69 34 3.08 249 93 01
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Table 4. Homogeneity verification result

Q anQ) 0 /1?2
1523.34 94 .00 93.82
Q#2 1523.340] a1, 7 AFEE] F3=1717} v $-
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00, E3H21719] 95% ABF7o] 0 EFHEA 2o} F
Adoz felstel gridol 712hEIlr) Higginssh
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Table 5. Effect size by random effect model

, 95% CI

variddle model K ESg Uh ———— Q@ o p £
Lower Upper

) fixed 95 .40 6554 38 42
fipped 30814 g1 00 8926
leamingrandom 95 58 71.90 52 64 4
F. K=ol £ES9g=Effect size(Hedges' g); (4 =22t 37|29 =X
23 25 %% CI 05% 22|77k Q= BHEtEl % o HE (B a=-&
o 2EC 1 370 7|EE 24k F=F 24 e AXH 24k
Hl g

control group avg. 50% experimental group avg. 71.9%

Fig. 2. Analysis of total effect size by non
overlapping percentile index(U3)

Meta Analysis

Fig. 3. Forest plot
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Table 6. The average effect size of flipped learning
on dependent variables

B% Cf

K ES9g U4 ——— Q@ af 1Y
Lower Upper
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Table 7. The average effect size of flipped learning
on sub—area

95% C/
Learning area K ESg9 U Lower Upper Q do p

acadermic g5 57 7157 41 73
achievement

g  Jordreced 48 a4 M 82
8 earning ability

g poblem 45 e772 28 e
solving ability

critical thinking 13 77 7794 52 102

ability : : ’ ’

class interest 9 42 6628 .19 66

learning o5 gs 7asa 45 g8
attitude 39
® leaming 45 g5 7454 45 g8 ag 12 0
(:DC motivation
% self efficacy 26 42 6628 27 57
@O
odass g 55 7123 39 74
satisfaction
cass 444 s557 02 105
participation
communication 4 75 7734 48 1.0
ability

interacton 5 .85 8023 .46 124
cooperaton 2 .32 6255 .07 .57
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Table 8. Meta regression analysis of total moderator variables

) ) 95% C/
Variables sub domain K ESQ9 U Lower Upper Q af e
_ journal 154 47 68.08 39 56
bublshing type thesis & dissertation 178 68 7517 59 78 1095 1 00
) single group design 93 67 74.86 56 78
fesearch design control group design 234 54 70.54 46 62 386 1 05
elementary school 93 66 74.54 50 81
middle school 50 57 7157 46 69
school type high school 39 74 77.04 58 1.10 817 5
university 150 49 68.79 A 57
curriculum 31 57 71.57 50 63
class type extracurricular 10 89 81.33 51 1.28 3.66 2 16
out of school 1 .68 7517 47 .88
korean 7 13 55.17 -38 64
english 16 1.29 90.15 68 1.91
math 13 40 65.54 .18 63
social science 8 .89 81.33 67 1.11
Sementary sohod science 2% 33 64.80 08 69 6731 8 00
music 7 1.25 89.44 95 1.56
computer 1 .89 81.33 .08 1.70
practical 5 21 58.32 -.002 A
religion 6 42 66.28 29 54
english 12 64 73.89 .38 90
math 6 M 65.91 .06 77
middle school science 22 58 71.90 A2 /5 142 5 %
curriculum computer 2 53 70.19 .03 1.04 ' '
technology 4 47 68.08 -.00 94
practical 4 .63 73.57 35 91
korean 3 63 7357 .16 1.1
. english 22 87 80.78 68 1.07
:E:Czlmo' math 5 300 99.87 124 477 15.19 4 00
social science 2 54 70.54 -.09 1.16
science 7 33 62.93 01 64
korean 4 68 7517 A1 94
english 16 A7 56.75 02 33
sociology 4 2.14 938.38 34 393
psychology 5 =37 64.43 -54 -19
o education 36 56 71.23 42 .70
gﬂ'r‘r’leoflm math 7 123 80.07 14 260 10195 10 .00
nursing 31 42 66.28 27 .56
health science 10 .36 64.06 .18 53
art 3 M 65.91 02 80
athletic 26 52 69.85 .39 65
computer 5 72 76.42 .36 1.10
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