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Network Meta—analysis on the Effects of Youth Leadership Development

Program on Core Competencies of the Fourth Industrial Revolution

Sang Jun Han

Interdisciplinary program of Educational Consulting,
The Graduate School,

Pukyong National University

Abstract

The purpose of this study was to comprehensively analyze meta—analyses
of papers studied since 1990 to find out how effective the leadership
program had on core competencies of the 4th Industrial Revolution. In
addition, a network meta-analysis was conducted to derive which factors
have the greatest effect on core competencies among leadership program
factors.

As a result of the meta—-analysis, first, the leadership program had a high
effect on the core competencies of the 4th Industrial Revolution. The effect
size was calculated by classifying the dependent variables into four
competencies. Self-management competence, communication competence, and
community competence were high, but the aesthetic sensitivity competence
was low. Although the leadership program that nurtures creative talent
centered on personality is designed to balance self-management competence,
communication capacity, and community competency, it can be concluded
that the element was insufficient for development to enhance aesthetic

sensitivity competence. The development of creative convergence talent
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requires the design of a balanced leadership program that includes aesthetic
sensibility capabilities.

Second, the individual, interpersonal, and social leadership programs were
highly effective in all types. Third, as a result of considering the
adjustment variables, high school students who had the most worry about
career among the participants in the leadership program showed the most
effective in strengthening their competencies. The number of participants in
the program development was the most effective when the number of
participants was about 20 and the number of sessions was the most
effective when the number of sessions was more than 16. The session
cycle was most effective when it was once a week. This seems to be due
to the need for time to apply and reflect on the educated content. In terms
of operating hours, the most concentrated regular class hours were found to
be most effective. Finally, the effect on the teaching method was found to
be the most effective activity-based class. The activities of eliciting
potential thoughts through individual or group activities and practicing
interpersonal communication skills should be more active in youth leadership
education. In addition, various researches on educational methods have been
conducted, and it is necessary to attempt to apply the educational method
suitable for the Fourth Industrial Revolution era to youth leadership
education.

Finally, as a result of network meta—analysis, it was found that 'the
career recognition’ was the most important factor in the leadership
program’s core competency of the 4th Industrial Revolution. Career
recognition factors are mostly included in the development of youth
leadership programs. Nevertheless, it will be a great help in setting up your
future if you are worried about your career through the leadership program

when you are most concerned about your career. In this sense, it is

_iX_



necessary to plan for career factors in developing leadership programs.
They should also be able to explore and apply different approaches to
career factors. The top factors in the ranked rankings were many factors
related to self-management capability, including career recognition. However,
since then, personality and creativity, which are factors of aesthetic
sensitivity, have been ranked as important factors. In the meta—analysis, the
aesthetic emotional competence showed a low effect, but it was confirmed
that humanity and creativity play an important leadership program factor in

reinforcing core competencies.
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(1) CMA(Comprehensive Meta-Analysis program)
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o] tH(Hedges & Olkin, 1985). A &Aoo TAZ Hd x4
k9] o2 Ax ghol AAEHAE B, tdF, FASS ol &3ste] a39=

715 AL & S vh(Hedges & Olkin, 1985; 2.7 4, 2007).
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B 2 2
d _ X(ﬁ_ X(J 8 _ (n(ﬁ - 1 )(86 ) + (nC - 1 )(SC)
- pooled ~— _
Spooled Ne 4N 2
d E#EE 327, Sp: EFEFTA, ES: Z327], ¢ t-value,
X, dggee gt N AFgde
X: H] w7 vhe] Hit nc" vl e 5
2t
d — f d _ =2 F
d- E737], ¢ t-value, N ALdl + d: &7327], F . f-value, N: AFel]
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v B —Y Tpre—post FEBT AFFHTAR]
post pre AT Aol
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SDchange \/2 ( \/1 - Tpre — post ) Y;,w CRYYe A g
Y;mst" gy AlF Hid
d(l 3 ) g Hedges® Olkin(1985)9] g+ &3 =7]
9= AN—9 N: A ge EAGE ALE(n, + ny)

=2 1 9434 2007 44 F, 2016; Hedges & Olkin, 1985.
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A shbel s Ag@w gl fiol 47 % vkl fivk
olg]dt olfFE E dAFoAE Cooper(1993)e] ‘A e o]%
(shifting unit of analysis)” "'HS& &3l TAE d|Astar st = &
H=271E A 2 ATES s @92 AR&sta, s e
A E 2AG Ao 279 1Y 3= S s G R ALE

sk,

i

(mh &3=a7] 84

Azl F Ade] Hie Aolz fAHEu. E dAFedME
Cohen’s d#t& T3 Hedges g#ts 23 o= AAsG o™, 1 3
212 Cohen(1988)9] 7l=& AR&staitt. 7]Fol wWaw ggko] 200]3}o]
WA g3a7], 20 ~ 80AtelH FrE AT, 80 ool & =
¥ A7]2 A A A HCohen, 1988). Al o= g3=a7]|7} 33 o] gyt
Hojm= AAAQ Ao F&A ol vk Eoh(HH=<, 2001).



o] vtold < vt ol¥g ZF3 WIS Duvall} Tweedis(2000) ]
funnel plot(Zd7] 2&8)e =z 22ld 4 At} funnel plotd 7tE2=LS
adarighelal, ARSE FEeatgeltt. 257 BeTs 12
i Wi a2 Feed AXsHA " Ao x24T A
S5 2z ool AL WA HA ZAdr] RFS A At
(Borenstein, Hedges, Higgins. & Rothstein, 2009). 33 3ol th3al <
F7F ivhd Zd 7] Befo] tlF oz wrEo] A A|vk 2F7F ki ]
g om ety ZdHr] ade] I nA S 8 Ao
SdHE Ads 5 AT FAAH WH<Q Egger's regression test ¥
ARYPe] Fo&E pits F3l I F dok IARPES T 2
A7)k FFAY AAE T oA W 27Y FFE o] JhEEt
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2yazle dFS FE PG aIE Lol s wE
ANOVAS} WEFE # 24 (meta regression)S Attt =AW 7}
HEgd ul WEANOVA, 943 ¥4d o e AEs &850k
s, 2015).

o] FAAX wEl A WESD WEREAS e 2e dxd wi

A4S AAEAT MEYAS v e £42 R RstudioE AH&-3st

(Wb e

library(netmeta) W#EolE &3 WESL A HEZA H71#E A=A
th gl ZAPFEYe] AGE IPEAEE 28 A9 HolHE =249

E=S
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install.packages(“meta”)
install.packages(“metafor”)
library (meta)

library (metafor)

install.packages("netmeta”)
library (netmeta)

netleader20 <-read.csv(file="id02.csv”)
head(netleader20,20)

#network graph
netgraph(netlead22, points = TRUE, cex.points = 3, cex = 1.25)

# Y E A wEHEA

netlead22 <- netmeta(TE, seTE, treatl, treat2, studlab, data
sm="MD" ,comb.fixed=FALSE,comb.random=TRUE)

netlead22

# MES=Z 43 8oksl7]
summary(netlead22)

#AdHAH AT
decomp.design(netlead22)

# forest plot

forest(netlead22, ref=">2]4d",
pooled = "random”, digits=2,
smlab = "Random effects model”,
xlab = "Leadership difference”,
leftlabs = "Contrast to 2<]4")

# rank P-score
netrank(netlead22, small.values=bad")

netleader?20,
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1. 94 Z2ad9 ax37]

7bo B4 Z2ade dA 2547

AL Q%] 3065.50(df=399) 2 e kol Wigk #olgE Pit
H AFEEY o]AAE Fgho]l 86.98%
2 Fgoxon Aa BEAS 79%kS 1758 vEbyith wabs R4

3 AA A 1] &(12=86.98%)°] 50%°]dola T4

o,

o~

2
AT A FYFEc] P< 1EH Zom= ZF AFE b ojdA o] 4
vt Bae 4 9lth(Higgins & Green, 2011). Higgins &
W P gel 26%elsteld vk o)A 3, 50%0]

=
ol T, %0 dolw ol Aol =2 FEoR FHHET

<E IV-1> gy Zz2a38 AA g3=27]

i ; , _ 95% CI
2y N Qdp P I T ES
Lower Upper
2% 564 548 580
400 3(%%%)5 .000 86.98% 175
T 734 .684 785
N: &3t27) 4 Q - BARAZEAFA, P, T 18R AZEAFA, ES © £327](Hedges'g)
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L3 AN A F, 2016). ZE4 =
°of AA aH=aVE FAEHRAY] ;e A& A= on,
Zh Agminy EAsks skeladle] Adgte st At e AA sk
40078e] B =A7E AFEel i AE FE 2ol 4ak A
g A el geke v ey ZEade gyar)e 734(95% Cl
684~.785)= YEtRT &H=7] A2 Cohen(1983)¢] AAIE 7]+
uegl F3F g3 az|2 yepstth, CMAA 2FE% Cohen's dit2 ®E

of A& A% sr) 4 AFol Ak

ES=.734

-

509%  76.8%
——- EAgY

Cohen’s U; = 76.8%

[ V-11 2uA] Z=88e] AAZd=17]el gk Us

e R

mEbA 2 e ZEavh 2 A3 22 Aol Aol gle] Cohend #
NN wAE F337] 3 Hedges gatS &3] Ht 239 37](ES)
43} th(Bernard & Borokhovski, 2009). 95% A% #7+ Z3}gho]

0% EWsL X donz APy zeade mnay] ge B4
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Group by Study name  Outcome Statistics for each study Hedges's g and 95% CI
Outcome
Hedges's  Standard Lower Upper

a error  Variance limit  limit ZValue p-Value
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EIREsY ] DSt 0003 D674 04Tz 153 0000 -
7|z 0734 0037 0001 De8l 080T 13T 000 L ]

050

-1.00 -0.50 0.00 1.00

Forest Plot< |t 4

[K

29 FEWAY RV 5 AFA0E B
oFth mHERY At FFEHAINE Jedn, stze Hol:
95%Cl AN F7roz Fatar)e] AAAHLS o = 9t} <
O Zza3 5 a3ar|s Ald¥ oz HeFE Funnel
Plotol 4 An| Az Aeke]l g3a7|7F 7134 S AL solsk 4= glo

o, A7jdd g e adar|rr AdAdol 7 wva @ 5 ok

_73_



Z-value  Pvalue Qvalue  df (@) Pevalue I-square d Squared  Ewor  Variance Tau
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2. BHA Z2ad qEYT deEA

7L FuAd =239 MEYa 2d 524 HS

(D) UMEHa 2 gof 44

YA ZZadel AuwrAel UEYA HEEA QRS summary ¥
ks

HolZ & 4 vl network summary

netlead?s <- netmeta(TE, seTE, treatl, treat?, studlab, data = netleader20
reference="Z2|H & ¥ &7 =", comb.fixed=FaLsE,comb.random=TRUE)
net1ead2ﬂ

& |=c i (B

o 257
summary (netlead2s)

[29) IV-10] network summary '8

= summary(netlead2s)

Number of studfes: k = 72

Number of treatments: n = 30

Number of pairwise comparisons: m = 72
Number of designs: d = 46

Quantifying heterogeneity / inconsistency:
taur? = 0.4442; IA2 = 95.6%

Tests of heterogeneity (within designs) and inconsistency (between designs):
ad.f. p-value

Total 976.31 43 < 0.0001

within designs 690.92 26 < 0.0001

Between designs 285.39 17 < 0.0001

[2¥] IV-11] network summary 23} 3t
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Yeda 2 3 534 43 A%

p=000D)% eI} FAH 2

2 TRy
< A9 stk
<E IV-28> U EY A WEHEA summary
N n m d Q(df) P I’ T°
72 30 72 46 9(723?;1 .0001 95.6% 444
N: 97 5 n: Holy, m: A, d Y ERZ ORI A7 Qs IHYEAT
A, F, T% o] A A EATA

Qg e AYane Pade] NG Ve W=D e

Eqa e s Aol 44 s oy

Q statistic to assess consistency under the assumption of
a full design-by-treatment interaction random effects model

g df p-value tauv.within tauz.within
Between designs 18.29 17 0.3709 0.7048 0.4967

[18 IV-12] network 934 A} gt
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Random effects model

-1

i T
1 4 3

Leadership difference

0.71 [-2.23;
-1.58 [-2.37,-0.80)
1.36 [-2.85;
0.31 [1.37;

-0.64 [-1.78;
-0.44 [-1.15; 0.28]
0.08 [-1.28; 1.11]
-0.47 [-1.17; 0.24)

MD 95%-Cl

1.03 [-2.53; 0.47)
0.42 [-1.91; 1.08)
20.71 [-1.41;-0.01)
-1.37 [-3.01;
061 [-1.76:

0.28]
0.54]
0.34 [0.66; 1.34]
0.00

0.82]

0.13]
0.74)
1.01]
0.51]
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0.26 [-0.52; 1.05]

-0.92 [-2.68; 0.84]
-0.37 [-0.99; 0.25)
0.55 [-1.34; 0.24]
-0.29 [-1.82; 1.25)
-0.67 [-1.34;-0.01]
-1.80 [-3.40;-0.21]
-0.35 [-1.66; 0.96]
-0.96 [-2.15; 0.24]

0.63 [-0.90; 2.15]

-0.77 [-2.43; 0.89]
-0.25 [-1.74; 1.24]
-0.45 [-1.51: 0.61]
-0.46 [-2.00; 1.08]

[28 IV-18] forest plot(ref. BEHAAE7|4)
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direct indirect
Ax -2 A Q27 253 -65
Az gy -7l A4 72
ALy -5 -1.67
AL AZEH P -1.07
Az YA -3 -76
R R Rk -.94
AZ A H A -AFobNE -85
Az d-lgadddr]s -.30
AzAHHd-A7|as 2 ~6J
Az 4 -AA4 -38
2719 Hd-=94 95
=94-37 -15
3 -9 37

ES : g77], direct : Y P EZ A7), indirect: 7FFH] iE 7]

Az YA Agun 99 dd T2 3708 R
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Contrast to #=zgu Random effects model MD 95%-ClI
JEES7I= B -1.33 [-2.88; 0.23]
D7 |eryE — =7 -0.72 [-2.04; 0.60]
CHOI A — -1.01 [-1.80;-0.23]
[=1=PX] —— -167 [-3.15;-0.19]
i — & 1 -0.91 [[2.10; 0.28]
2|4 —i 004 [-1.03; 1.11]
E|OAl M| — -0.30 [-1.01; 0.41]
H|F —— -1.01 [258 0.56]
ArE]A —— -1.88 [-2.80; -0.96]
AEIE D= —— -1.66 [-3_16; -0.17]
=7 — B -0.62 [-1.82; 0.58]
e Gy 000

AlE|E ORIz —&— -0.94 [-1.93; 0.05]
oAb ET|E —a 074 [-1_56; 0.09]
ol —&y— -0.38 [-1.58; 0.81]
7| 2rE — ] -0.77 [-1.56; 0.02]
7B O A == T -0.04 [-084; 0.77]
| EHsY 0 B BB -1.22 [—305, 060]
I BT — -0.67 [-1.43; 0.09]
eI e —E. -0.85 [-1.53;-0.17]
REOPE 12 —_— -0.59 [-213; 0.96]
XOPEZTE - -0.97 [-1.65;-0.30]
Fr4d e — 210 [-3.70;-0.51]
RS EER7|ESD —— -065 [-1.85; 0.54]
REdan —a— -1.26 [-2.40;-0.11]
A= 0l —r 0.33 [[1.26; 1.92]
H=FHBE —T -1.07 [-2.57; 0.43]
Aol N -0.55 [1210; 1.00]
SaMEE s — & -0.75 [-1.95; 0.45]
= : ﬁ'—— — -0.76 [-212; 0.60]

32 10 1 2 3
Leadership difference

[ IV-20] forest plot(ref. A2 4])
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202 forest gl MEYa 2dS Y Fxwolor A’
dARste Adgsiddy [2d V-21]13 22 A3 yergeh g |
A wluste] a7l =& wdom 2o 712 JHE =%
o, 4 42, Y4 AdErie 08, AZHA 38 A7IEEA 35
ToZ QA W HTh =4 yERy

Contrastto o1 Random effects model MD 95%-CI
dAEEE7= — -0.94 [-2.76; 0.87]
perlkelgay — 034 [[2.11; 1.44]
O 212 = s i 063 [-1.83; 0.57]
=54 L BEE — = -1.29 [-3.19; 0.62]
EEEf 2 — 053 [-2.03; 0.98]
SER — e 0.42 [-065; 1.50]
oMY S — . 0.08 [[1.11; 1.28]
BIF o8 e 063 [244; 1.19]
AbE| M r o -1.50 [-2.80;-0.19]
MEET = F -1.28 [[3.07; 0.51]
A3 37 - -0.23 [-[1.61; 1.15]
2| o -l 0.38 [-0.81; 1.58]
HEIFHOEY — -0.55 [-1.99; 0.88]
SMEEZ = — s -0.35 [-1.61; 0.90]
2l 0.00

7| e —_— -0.39 [-1.60; 0.83]
rlE gy e 0.35 [-0.88; 1.58]
AN eESH 084 [[289; 1.21]
MNEST | — 029 [-1.53; 0.96]
TR g F W 047 [-1.56; 0.62]
TOEH T — W == 020 [-2.00; 1.60]
MOEEET — T -0.59 [-1.78; 0.60]
Fed B -1.72 [1360; 0.15]
=BT |=sY B E— 027 [-1.90; 1.36]
=gz — 1 087 [[242; 067]
R — 071 [-1.16; 2.58]
=FuHE — 1 -0.69 [-2.60; 1.23]
zold . 016 [-1.98; 1.65]
SuHdEES — -0.37 [-1.90; 1.16]
5| | —o—l | —I — 038 [-219; 143]

3 -2 1 0 1 2 3
Leadership difference

[ IV-21] forest plot(ref. 214)
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2 tjel#A QKT 46 =2
EIPNES 0 e e I 4 B = o
Aol b wIL e 2oL Fel
dxwlow & Qs gyav
¥ V-23]3 2tk
Random effects model MD 95%-CI
—::::t:___ 059 [-1.91; 0.73]
0.02 [-1.53; 1.57]
—5- -0.28 [-0.86; 0.31]
_ 093 [-2.63; 0.77]
—w— 017 [-1.31; 0.96]
4 0.78 [-0.27; 1.83]
= 0.44 [0.28; 1.15]
—r 027 [-1.72; 1.18]
— 1.14 [-2.13;-0.16]
—= = 0.93 [-2.42; 0.57]
— 0.12 [-1.07; 1.31]
T 0.74 [-0.09; 1.56]
—_— 020 [-1.42; 1.03]
0.00
<= 0.35 [-0.90; 1.61]
N -0.03 [-0.55; 0.49]
= 0.70 [-0.16; 1.57]
_— 0.48 [-2.34; 1.37]
—— 0.07 [-0.66; 0.79]
—a— 012 [1.02; 0.79]
R 0.15 [-1.42; 1.73]
= 024 [-0.91; 0.44]
_— 1.37 [-2.96; 0.23]
—_— 0.08 [-1.27; 1.44]
— 052 [-1.73; 0.70]
——————  1.07 [-0.50; 2.64]
—_—— 0.33 [-2.05; 1.38]
—_— 0.19 [-1.12; 1.50]
_— 0.01 [-1.23; 1.21]
e E— 0.02 [-162; 157]

2

10 1
Leadership difference

2

[ IV-23] forest plot(ref. YAIAE7]%)
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Contrast to zoju Random effects model MD 95%-ClI
agEsTe —s— 0.78 [-2.64;1.08]
EI2tEE 017 [-2.20; 1.86]
cholmA EE  § — -0.47 [-1.90; 0.97]
=P R = -1.12 [-3.2?; 1.02]
I sl 036 [-2.10; 1.37]
|l — - — 059 [-1.09;2.27]
ol = PR h e P — . 025 [-[1.24;1.74]
STkl T 046 [-2.41; 1.49]
ArE]d — a1 -1.33 [-2.97; 0.30]
A ET|E —aF i -1.12 [[3.10; 0.87]
M =7 ————— mm -0.07 [-1.84;1.70]
M mE|E 4 — R 055 [-1.00;2.10]
AE| RO 7t — am -0.39 [-2.18; 1.40]
oAt ET|E — . -0.19 [-1.50;1.12]
ol — S 0.16 [-1.65;1.98]
7| e —B— 022 [-1.63;1.19]
7|2 oAl — T 0.51 [-1.06; 2.08]
7 EHSH - B -0.67 [-2.95;160]
eSS _— 012 [-162;1.37]
xtor7pe —a 031 [-1.89: 1.28]
TLOFEH 2 — -0.04 [-2.09;2.01]
TOFESZ — -0.43 [-1.90; 1.05]
Eacy . B -1.56 [-3.62;051]
A=BHR7| TS e -011 [-1.99;1.78]
Azden — 071 [-2.49; 1.08]
EZ0l4 — 088 [-1.17;2.92]
AEZHBE — s -0.52 [-2.68; 1.64]
% 0|4 0.00

SnMEES — -0.20 [-1.99; 1.59]
5 —= 021 [2.28" 185]

& [ & E E 3
3 2 128 14 2 3
Leadership difference

(29 IV-24] forest plot(ref. Z2]A)
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Funnel Plot of Standard Error by Hedges's g

Standard Error

o] WHE FAALE FovEA =¥ AAEAAVE FY5HA
BEE 57 fle] FHHJokd mIE A+ fail-safe N= ZQlst=

HF o] th(Rosental, 1979). Classical fail-safe N 24123 000 ¢ <]
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7F vk 4 gobn Basta vk olgg BIFFE wAd 7] 98
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-26]3 #Zol a¥AariE FA skl

Fixed Effects Random Effects Q Value
Studies Point Lower Upper Pomnt Lower Upper
Trirnmed Estimate Lirnit Lirnit E stimate Lirit Lirnit
Observed values 056415 054841 057958 0.73449 068405 0.78493 3085.50295
Adjusted values 83 050985 045442 052528 052032 046523 057536 4779.88843
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