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AF ol A Aoz oA AQl HelM FzAEstr'E Edst
ow ol& fld vE AlEH AW #A 27, Feshrl, 1 &
& A%t g 5 glofoR Frpar AAJstaL dvR(e] A4, 2013;
Rychen & Salganik, 2003). v]=¢] P21(The Partnership for 21st
Century Skills), =% d+ zZzAES ATC21S(Assessment and
Teaching of 21st Century Skills)l X% oA A4S, FH I TAN A&
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;594% ol 259 S b SR o e
WA 4 At elfE meEAE A
= T U= BAle7] "ot

e »lE% 37 3 N ek 3,
OF U BEES FA717] A ' @ 9o AgES FHs &9
3t 4= 9Jth(Mamas, Daly, Struyve, Kaimi, & Michail, 2019).

ShAIRE WA TE Zbs T JER|ol wha] wARF st Ee] mg-

= BT o dolt(eldAd ¢, 2022). =

of, WALZF A s gAY g W vEY AL} Ao A= A
st X EY A= #ol7F A= 4 At (Koster, Piji, van Houten, &
Nakken, 2007, Schwab, Linder, Helm, Hamel, & Markus, 2021). Koster
¢ 5520079 ATel ootd, wAIES 59 uws iy S F

T AAS FAFsHA A oY 259 AFE A A= AAET
O SRR Bty olYd oy d W wAL thgre] Aol
ME AAE Be Ee 95 #Fes HolA o= SAZFE HRd
.

olg] gt wg-#A Fete] oS FH37] A AME] HEYA 24
(Social Network Analysis)S &-83 = Atk A3 HELA #4L2 A}
317 @b N1 s dolM e FEE ol FoA Atk FE2FoE vt
gow IR, @A o =HA 1o #AAE FASE A E o]t
2} gtk AbE] U EY A BAS HFH AL Lﬂé%i 7Hﬁ~ HHPEH]
Axbetal AlzkA o m el ¢ ql

e

=



JAoA Fg&H AL HFo do]tf(Mamas et al, 2019; Grunspan,
Wiggins, & Goodreau, 2014). A}3] U EQ A T 2= WA AL d o
&(social dynamic)S Z=eul7] o 7k Qlom, wFAEo] UES
2 aHErr glol= deotetx] Xste A4S dEHEs & o+ Ao
(Mamas et al.,, 2019). wre}A nALE AL U EY =

+9E AAAel HeHoR I 5 JrH(HEH =
o], =9 AAzelE A FAd s AR A HEYALE &8
& wAZE gt Y WAYSEES 3T+ S Aot (Pulgar,

2021).

Ag7A olHR FHdy ATEL stuel /B wdE nES &
gatglon, BE 249 F
oAl Yo W3 =
o A8 dFelde BEe AT W AHES vEoR REs T4
o #AE nddAn A&

ok ¢k th(Rinehart, 1999; Tolmie et al., 2010).
StH, A UMEY A #4 s &83te] w4y

=
el @ ATEE Uk Teu A dENT R4S 888 75

N mspA MENSE £9 A e 488 A9 g =Eo,
A ATEL wSBAY FRL HFFANEEA, WEd, FAE,
2021; DA, A5, AYS, olE7], 2012 JAA, A, 2016), @5

2021; Rodrigues & Pietrocola, 2020; van den Bos, Crone, Meuwese, &
Glroglu, 2018)7F @ttt 5, AF3] WEQ A &4 0] aAdAle] 9lo] il
Al Al & & & A& HolHE AT F Udve 7tsAd=E B
3laz(Mamas et al., 2019), A A7FA 2] AF= A HENZ B4 7}

TAe wg-shs A 9= s
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2 Aosrh(z93 ¢, 2019; Dillenbourg, 1999). olul, &= st5e
A AsAgd e AYE T vHE o S 5

(Dillenbourg, 1999). T3t st5A59 AFE7F AH oz o}
A s THOE FYgo] AANHIL dFo] =k A 24 EH
T} (Mclnnerney & Roberts, 2004; Panitz, 1999; Tinzmann et al., 1990).

|5 S Al

o
rJ

w-HAE stAde]l e st He dzAHola, R Aoy, XIEIk
o dAE v (dAA-, 2005 Bagwell et al., 1998; Beazidou &
Botsoglou, 2016; Berndt, 1982) o] Aol wFAA= 1 HYE
&3] s7] f18te] g We #AR 4 Aev wsdA = Aol A
Aol oA E zka tg A9 P A ook st St kel f1A A<
zpol 7k qlol A olojof SFH(AAE <, 2020; o574, o4, 2010).
T AR W FliE =7e AAHer dd %ﬁ]oiok gkt
(Beazidou & Botsoglou, 2016; Oldenberg, Van Dujin, & Veenstra,
2018).

o A4 dEga BA
A EAS BAe FRFC Jwkske] A kel A13)E B

hgos A4AE i) Ad 4k dRNE 2o W4 598

AletE Wb o (AW €], 2019; A<, 2017; Freeman, 2004), Y E ¢

Hm i



2 g e o e Adg s ddde BAE o)
@k AbE VEGE BHE A AdW B4, A E9E BY F

e}

UgE olgor EHuH(ARAR, HFF, 2019; 873 2004; Scott,
2012). o] ATl = A3 HESHN A E4'lgh= oz Tl A&
A gk A MEA #4& adze AZstd o Jiels dEd
71 9% AL =Z(node)t WH X~(vertex), <9 AF(agent), = H A
(entity) o2 EZ7]%E st o] AFdAs Ho=m FUste F& A
ol (Y&, 2008; Butts, 2008, Grunspan, Wiggins, & Goodreau, 2014;
Sweet, 2016), AZAAM L& A x| (edge), ¥ A(link) T2 7% 3}
o] AFoMe= AAMOZ FAHINHATA, o]&F, 2019; Chen et al.,
2021, Grunspan, Wiggins, & Goodreau, 2014; Mamas et al., 2019;
Scott, 2012).

WU-AA UYEHIE STAES wS-AAE A3 MEYZ 74 UHHS
g3 B3 AL ut(HTAH, °olsF, 2018 Mamas et al,
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o] AF=2 A= b= FJAS AEsE= FEE Yeidr. Azt
dA o m ool Beele FaA 1Y #AVE FAEHAGL BY] o
Aot weuA MENDA Y e Agel BEAY W, F 4 1
o mwogA Hust A4F A7 FuUSn @ & ckBemnd: 1982
Dunbar, 2018). -3 A4 HESL A

5 &85 ga9 A3 vEYaE ®
Aq3te] st AA 9 E ) J
Ao EAAS godd 4 Ao (g, a3, ol 5, 2020; Rodrigues &

Pietrocola, 2020).
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FE5(2018)= A v ALE ek ¥ 3] (National Association of Independent
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W, §892 o] F ‘Fu4dH} "9 A(eadership and teamwork)' & A A] =]
ATt oA "Heae & 87HA k9 R e ® A E] v A W
A &) o=l ‘Initiate new ideas’'= M EZE ololto]E A Lo w A7t
stal A A etE w5 9 vt} ‘Lead through influence’+= o]y #H &
o] ol FFHoR TE AHES FHolE JHE LIl ‘Build

T

trust, resolve conflicts, and provide support for others'i= *tj®olr}
S WA st FAALY AHE #3245 S dAacsH, =0 Z
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forge consensus, and negotiate outcomes’= ZuHdl E o=
Eo] AFFA IS v, 2 JAHoA o dAE F
At 2HA o] o Aol & FaA @S T
oJu] gt} “Teach, coach and counsel others’= A4
dde 97 FAE Hstd =89 F U= I
help'= =24 @l Zdst7] o & 4z AFds™ o]
Sasteld W2 dee sFRAL 2ae Faok vk A
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3l AT S ot A At Ae gHlstH, 9 AF shelde= &
ek oAt A Ed A AHE A Fo J = (participation), 1S W
AXE #HE AT F Jdv FH HAsH7] o F(perspective taking), 18]
i A g B aAfolo] dojub= o AolE A U= AL
A 3f¥ (social regulation)o] ¢ IS o] F 1 Ut}

ool olo] dHstms Aofsty] s AF AgelM = g
w9 AoE WA AvRruz i< O-1>). JHedEL ‘5 o
Abgrol stetAY Stwstr] e FAvkE @ sk
(Dillenbourg, 1999). old, & o]&e] Abg'2 Holuf 4 429] Abgh, &
= N 8, B wEAl, B st AEE @ s Sl Sadte

FHE oW usHAFE o '8}7%1% LHJU b*éo}ﬂb} T Eo] 2
s TEO
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ey AT e stse 49
£ 9(2019)  F o1l Abgel R} Lol s 43

Dillenbourg(1999)

Laal & Laal(2012) ;.

Mclnnerney &
Roberts(2004)

Panitz(1999) A g 78

Smith & SIS 2 Ee AT WAL 3 FEoR
mi Ao 7 wEets e m&shy HIWe 9
MacGregor(1992) nahs wEA 8ol
olr gt AgE THeAe W, FHTEFS = oY Atgo] FFoh=
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 FHo ouE Hgs] & F vk A ATolME FEssH Y
st o]l =859 (Mclnnerney & Roberts, 2004; Panitz, 1999; Hesse et
al, 2015), W2 s =TNA Fs 5—1 Fo® 7lewd W&ol d¥sy 2
= AoE A= s (FA st A5, 2013), EEdEse §Y%dEe
I3 Foo JEoew BRUIE 6}1(Cohen 1994; Johnson, Johnson,
& Stanne, 2000), Wt 2 HHelFo] F &5 X
g B7)% #h(Laal & Laal, 2012). 18y @2 oujs A T3
sistr] fa F Y AelHS AHE davt 9
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T2 3 X—Hj'é}ﬂ] 3l Y WHoer F¥Fo ZxE A
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a Hetol A s s st Jdo] 3
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SAA #A, AFS]AE 7] (social skill), A&Ado] JrH(FEAFI 9, 2017,
x93 ¢, 2019; Cohen, 1994; Ellis & Gauvain, 1992; Johnson &
Johnson, 2002; Tolmie et al., 2010).

gl JAoe] FAHLES Ydy FA4S 24 2 Z2As
FAE AR, EANAS 93 AL Sy AL U

27 £EL AT oA Aol FHAHEEE, oIvY, 2019 Ellis &
Gauvain. 1992). o|x & HHsH5e S o]

FEAES T ANS
TEOR TG FEolnR, GAE 73
AL Ffrste vigo] ol &
Gauvain, 1992), o= ¥4 43485 87
UH(Hesse et al., 2015). & <b 2
< 54 st s #A-be Fa% JEHE A
AEo]l HEe HxE 2Ast7] 98 3}
< A2 FHeta syste £34 A3 -8 (promotive interaction)
aoF 3tt}h(Johnson & Johnson, 2002). 53+ &8 H oA Frol:=
Weto] el BAQle] A=A0® Froldtn, oA yELE AL
314 A& (cue)el wisl whEs] FsAE&S FXlsta, o Mo AR
CHHesse et al., 2015).
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3. AHE] Y ESA 4
7} A e UEY A B Jid 2 EX

Freeman(2004)2 A3l & ©@d] Q1Y Foz B /\]710 A} 3
3 ¥ 7 (hamburger) &2 B Holg}t £33} A
& Holol Fth= FxFo oA AUt ?JZA?gM]H—‘E 7N
A 7hIe] AAS T AS] FERE WO RE 3 ]

Z 3t} Freeman(2004)0] w2 A}3 L‘HE o= v‘i—’ﬂ% TzA H u
2

ﬁ%QWWﬁkﬂ%m (%mﬂ‘&ﬂtwﬁq o]2& #H(node)¥}
e ddshs 9dddinke] BAA AgdE BFA] 5A4E setau)
= o]Eoln, QIZIMAE Yo drpeta Aot A

A3 ME A B4 Abs] UEY A o2 2AsY & 237 9 ALg
AA oA 2+ YAE dAdsFE ‘DAY 2HE @Fo] BAsE= v

Holghal stk AR UIES AN Abgoly Zldy 22 S9A
o

(entitiy) Foz EAH, Abgolut 71w Alole] Ade AAMOR
Az s A8 MEAD BHe TxFe o25d SU4oR B
H o, A8 FxE AL UEAD B4 1Ee A8ede w A
se = glom, ERHoR 249 + A7lo(WE e, 2004) TEF A
43 @ BEEG AE MEND BAL Qo] B2 A} A7

9]

=

= HES A fAetH, EYAANA Aol F2l HAAY
Ao Fzo| w t2A #gFdriy BE HAA
concept of man)' S 7FA AL QUH(H &3 2004). B3 /\}ﬁ HES=Z &
Al A& oldlstr] flEl = A Aol HlEA ARl 24 ERE B
T olsfjof MAE Fotd ¢ Utk dHel 7Iwks 71 dth(Ibarra,
1992: 422-477, ¥bdn], 2007141 A A -E-).

ol utgo® HYS w A UEYA AL FEFo ol 7|ukato
M 7ke]l 213 A #AAE nlgr oz ALFE o35l 7] 98 TAZK EAHS
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BAsE wdHolgln AT £ Q. A3 YEYa BEAL O A9E
Aehon gy S8 adze SesE, (29 O-10e @937
YEA A T2eze] g ofoltt

[ I-1] Ak3] e = ez e] o (g2, 2007)

A3 WE A BAL oA, A3 2 A2 A 24 =TAH

az— =, 1%

s
= HESA ?Léﬁ}—a‘ & 3 ‘/PEP T %Ett](%‘% , 2004), w5 99
o]

A4, ]o‘?l, 2016; =4, ol&F, 2019), StA= 7}94 FoAgS HE
WA (ZGZ 9, 2019; Chen et al, 2021), 7|9 = ko] #AE &
ol =(H &%, Qs 20205 7], bE<t, 2018) AREH QAT o] gl
T o] Thsd A2 ALE] M ES A *‘-j*’—‘iw_ S Y £4, 94, 3
=S5 e £A43% dolg(attribute data)7} obd g, fo, #H,
Ty 2o #AE dlo]E (relational data)E &-&3Fe] 7ol &3 A
A EAS AyrEsE AL Zxow 317] wiEo|th(Scott, 2012). A}3]

HEAA= AR, &, AR A A2 5ol olsd + Sl dojH, ol

st AR HE AFS A A2 Fo] olFste HAd = oY 8Qlo] TS
n] & 4= 9ltH(Dokuka et al., 2020). <& 5o, AF3] A AAY HF=7F
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ATFAA, Bt G B BAAA} BB Aste] FF2 v

HAEY dHolEe @3 45 7 Holy mEY A JEHE 2

g= F oy ogd EHx A AdAFAEdA 57T 5 Q7
of ZY=ZE &&atd o i AFAA AL HEYA EA4 0]

(Butts, 2008; Scott, 2012). A}3] UEYZ £4S nvfgo =z el
HWEA 2z A3 A Joa A4 2919 sidEs HoE
521885 Alztstsle] UERE 4 Yt (Dawson, 2008). 1Ef = o
(undirected) e W ALY SR E o] &3] WA (directed)
dom ([ O-2], [29 T-3]), 7tAE Zt3 A (valued), ©]
o=z »d F Jth(Scott, 2012). 2= AR ddo] Hof 9l
AES Qo] Hjxste] Ado] & =euA g, Holy 44
o A7], B, M2 vhwo =X W JRAI7E 7Exl S0l Ao &
do] =ejutA Fth(Butts, 2008).

-

o)
PIS
A

o,

2

) .
<}
e
=

2
rlo
=
&
o
oX

™ g
T
P
3

rir
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e & €
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G [ B
S ! @
—_H
[ O-2] P]UeF YIES=L [77) I-3] 93 yEY=

Z1322] of(Grunspan et al., 2014) g xe] o (Pulgar, 2021)

AR HIEQ A 41 A3 UES ALY Ao daFs A= Y
ol = i A3 HELAR A YElE 7 e IS dotH
Aol 27HA 8 o2 AA YiE 4 JAH(Grunspan et al., 2014).
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e S whea AHEE HolHE s €8T 5 dve ARl
A H(Mamas et al, 2019). =3, #AAE FAHOEZ YHEU Y] wjZo U E
el &3 e dE Y AAE FAHE 7 U, ofF T HE
Ao x4 A4 dees dAsty =g ¢ du (P, 2017)
= 5o, WALE EAA FAEY wuFBAES BT dotsls Zo] o
HE Ao, weaA HEYA A =E &Esty wewA A o
g TS AAE wARE BofshA] ek 2ES W RS v 98
g 4= 2 th(Mamas et al., 2019).

A1s] ESYZ 4SS & u FYE 7]EofoF = 84 E0] Tt
Grunspan 5(2014)& A3 UEYA A4 A4S & o F938 Ho =
°

dolg ol o9 AFstA Hdo] FE2HA B= B

o s AAstE AE] YEYZ 24 AFE A HYES A
oAft= A, HEHIdd 54 BT EAA = ¢ 1 3
2peb thE 9] BAVE FesgE Feto] B £ gdvkE A,

A7 SHeA = A AR UEYA ad 2ot 2dEA we
U= s Fosior dvtal AAein. deor, AFS HEHAAD &
& = V& dEHd A 24s 28571 o H o (Dokuka et al,
2020; Sweet, 2016). o] A3 MEQ A FAlo|A &85t dlolH7E &
T3] FA HelHrF obd Fy WEFS EF 7R dHeolH(E dHelH)ol

%

2
o,
o ¥ f H0 2 o

= T
) wEel, md Ak 4 G5B WA @] gid 5 24
WHe B3 vEALY ReE FAsE

We % = FeBAY ARE A
7] WEoltHEUH, 2008). PHAROE, & hA FFE A MES
ut za

Hu @i 28 WeAs o ¥

o H

. AbE vE A B4 AE
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ohoujaek 4 Qlth(Scott, 2012). A FAAO EL AL FHOZR
H ods ARE 38 ¢ Jdonz FHid e VARt FoF
ololtjol & W&d 7leAdol ¥ Atk(Pulgar, 2021). 44 SAA o] w5
SAY, 091 St el Aol T wswA HESAoA 49dH g
Ads Fotd £ glomg Ad FAAH AXE MHORE 7] AAY
171 = HE Heotstar 1 546 tiE] dolE = A TH(Sweet,
2016). ®akAd gzl AS WFEF A4 FAA(n-degree centrality)}
913k A4 F4A (out-degree centrality)S &3 4 A tH(Scott, 2012)
W 92 sAAS 94 S 2 Og BAREHATEAE 9, 2012),
= 54 AS Tl B0 dEAY & oust. w9dA o

Ao A W dd FAAH =2 AL T Ato]o FE&Ao AVt
o g AS oudH (Mamas et al, 2019), stgolA FA A0 dTe
gt St Y-S =Wt (Sweet, 2016). wetd wS-FA UE Y oA

%%‘*é 02 st S ok 2 (prestige) <
(Wasserman & Faust, 1995). Hh‘ﬂi 9]k A

A
kl
y w2

lo
re

- d al 9
A4 & 4l AS g ﬂ—r%ﬁ]"ﬂ’ﬂ% 7H°J°] A2 A F3 A}
HE9 5 BAFE Ao|BRE duiy ALWARIAE ey ARkl
& 4 ATH(Sweet, 2016). L2} A2 TR A B o & FE A
A= wi= 9% A2 U A" FE JdorF(Wasserman &
Faust, 1995), Weto] we} z s sto] &&afjof gy, ik 44 3
T7F BoH A3 A AA| 7 A, IFEERYH J2E RS F A A

=7t Ay, FgFAE A 77 gow v 2 Aslo] AFsor & A
U Jx7F BobAar of2] Aol s Al o] ol YAy ARke ElEl
of st = FAlZE A Fk gluk(elwlel, AdEE, AR, 2018).

) FAEE AR e AAE o uFE ddst= ‘v
(bridge)’” H+= ‘&4 7|(gatekeeper)’ H&o] +3q A=(AHH 9], 2012
Grunspan et al.,, 2014; van den Bos et al,, 2018), & ZL#iZ Ao A EH

ol tol vE AE Aloldl EAlet= A=E F74s= 7HH (Scott,
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2012)& ofvgict w7 AL oW F AE Sle M #
A, 58 e AAE BRI AA AR FolA A S H
(van den Bos et al., 2018). w&tA =& w7/ SHAS

HEH G e F s oo e 7M &2 425

T 3

A

dee a1 S Aol = E(Grunspan et al., 2014), MEH A7} 4
01

an_

<
v

Cod Fed 4R 80 (Sweet, 2016), 49 A
57 AAFE FA 92 s "oka 2 ¢ Qo e,
E

EQae AHA A2 FRE ¥t =HHs =

A Foltk B, #9 A E(global index)&iL 3 5 gt} o] & <la] A}3]
Tz oon = A94 JEYA(ocal network)olA= FH=E &

MEAe] SA44 EHome vl £

AN FARE A AN SFe BRAE o 2
44 Qe WAL Aol B 4 JArHAHA 9, 2012)

23 A4S Mol At WEL I X s Fo] FAAA, FH
AAE YEhe Aww, 47 g8 4 e A% ge 4w o] 3

go o
A7 #A QAHAEA HAAE F e AxdolH, Ao SHAS
7H2 JHe ozl BE o P wmEA] Eds)of A U EH A
A2 FAd Y9AsHA P HButts, 2008). &, <H FAAC] EgH A
A dEAZY] AAS 29 7Hd 2 &9 Hd3 =

ThHvan den Bos et al., 2018). o|g€A &+ TS &g uf =k 1
= Aoletd FAAd3 HAAS
o] by ok Fr}(Scott, 2012). T3 &9 1
HEY =L FAalol $1AI8HA] guete &4

H
24 FAAS AT SHeE wEA E )

i

A gl =g FAHS

¢}

=0 Aol $ 4]
g AL olyER o FoZ 7]ed el dtH(Sweet, 2016).
gkoF Al WES A Hol ME AANA okd Ado] Fylsthd
54 Aol 9AE A4S 3l geotsly] oefrR 2 FAAS Fl
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4 JH(Grunspan et al., 2014). 13| %

oF O
=

7F o] #8735t (Butts, 2008).
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it

g 234l A

B

]

A
i=i

=
3

E

]

]

=l
H

aLF

49

=
£

).

, 2014

A ko] tH(Grunspan et al.

=
-

ol

o= 1

- s
AT

[e)
A&

—_
fite)

AL

A7 2 4 Ao (Butts, 2008).
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eSS 17
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S

=4
[}

den Bos

o] IV|HE A uj A
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(centralization), ‘&% 4 (reciprocity), 4<% &3 (homophily) 5= F
Aoz #AT F Ut HEE HEYA il FAYEC] gty s
AZHJ=AE et & ARZE, 28 A& Alold 942 & YE
= Bolm, AA FA7F NEHY o A4 H(TH)E =

A9 F(NIN-1)E v gro= o 5 vk dA, AFW, 2016; Scott,
2012). =7} = A Y EY A Yol tdd wirE EAetE Aol
g B ¢ doem (g, 2007), MES AL

drtvt AR7E WMEA 25 & deA, RV} Oa*‘j}‘/]r zZ FREEA, A

_

N
=
ofr
r
rO

il

ol drty Wol AAE

sSod " E JHRle] Atk ond Aeolw, ‘?:]EJ} E‘%T’/P‘?i i%% l
Aol ALl gAY Atke ofnjgta & 4 lth(Pulgar, 2021). w537
e ze MY "= Shgo]l dwby & dAdH o] =A UEWE A
2 A3 H o7 SydlsE shE <l A (how socially responsive)E H.o]F+=
A & 4 Adti(Mamas et al, 2019). 23y LxE= a2z A7
of &F¢%7] wWZel, A2 "& A7]9 AZgNA AltE= dre H
W= uzE glow) ojzle] Mk HA ZEAQ EAIVE 2 g

(Scott, 2012). E3, AAWe] F27F AAF2 o] A e =
7497 A4y dsE

)

2012).

TAHstE adEZE dAHer Boks W 54 Hes sHeR 24
Hol e AEE BITH(Scott, 2012). AP 54 Ml o A i
d, FAss dA HEAT G 24 Eus HodAd Mz o
2u}. 724 FA(structural center)> L] Fo] Hi= ¢ A Ze
Aol s wapw, gz 7w A o] A4 dA5E
A AES e e AuE F ok 28y RE a2y xrt ¥
s TEH= ASH A b dAE won, oldd Ag ‘Tl
= 8olE agzd A&steE AL HHhaA &S F Ark(Scott, 2012).
e W2 Ae Ao Al AEY oFsk dde] v uw g
ol ¥ & & ez Fodlof Irh(H 8, 2004).
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=1
olth, AEAde WA U WE A=y e AHHA B

oA F Aol ME dAAH Ue=AE He

A dlele 7k S
S o f8&34 &&= 4+ drt(Mamas et al, 2019). Mamas S(2019)
2 Az thste] AA @YoM E &8 35 A (arc reciprocity)<S, &
Gl o] A3 Al(dyad reciprocity) S AAME & vtz Ad sty
t}. 3 A3 Al(arc reciprocity)e H xolA yE 7bE AAXAMo] &
o], yollA x& 7k dZdAdo]l glom Ao Aol dvkal BH, s Aol
A AAAe HEeEZ SAHT £ Ao oY A FA(dyad reciprocity)<
AMZ A A vl&S ou sttt ws-FAA UEYAAA FEH W
FHAZE BuW B L&A ol ARSI A 0w SHAdo] Slo] S Eo] &
T2 =798t gael#ta & 4 vt (Mamas et al, 2019).

FrdE Ede 2E SAS 7 AME7E 71878 Bol= A s
Dot FAEE S5A40] U= AAtEC] A WEYA HellA A
o7 AANE Aolvh (&3, 2004; Grunspan et al, 2014). A=
e ZE FRel dig SAAS HUFERSE 7o (&t 2004).
T3 TdE S48 HAA #AVE A0 Ad F e Q‘/H/\}ﬁl” A

social selection), AZ2H IFJEY S HA o=
o o E

=5 Wt sdAde 2 =

[e}
influence)(Grunspan et al., 2014). 94 UEYINA FF3F a3

L g S fAE FAEN eI FUE =t 4T

e A oo, oY@ fadE AT AN AFH FEAE

%7182 2 (Christakis & Fowler, 2007), °]& %3] n&%xE
2 AP 259 AHE A JEs e 5 o O J dEFEs &
28 = Q7] 5483 {83 Mdelegtar & Qo

oA §l ALZ] WEY A FA A= vt ARE &3] /e 1He #
AS B8 4 vt AErY A2 82 AL BHoF7] wio o
ARE 83t FsEAAoR A4 &&T Hart vk =3, 4
A FE7F W wA HEY]ZGNA ou et Aol FAQIAE Fraste] A
AL E Nt o wregdsjof g

o7
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(Rodrigues & Pietrocola, 2020).
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R ECER]
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o|]

ol
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thd, AR ES A B

3}
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S
|

=
=

Hl o]

4 BAE wgow A A

CH(Pulgar, 2021).

—_
1o

B

ol

o)
el

o3
X
iz

2 dA"E g (Mamas et

i

T WA=

2

al., 2019).

A A}

P = A tH(Sweet, 2016).

oA 2] mgkel

YA
it

3 dEfa B4 A

d w, dEs

-
It

YEYT g =2

=
=

=93

A A HHFA, o5 F, 2019; Rodrigues & Pietrocola,

B

= b=

2020),
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o
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—_
fiie)
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el

0|/
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g

Tor

2] ol A
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=

[e12
of

ol meEk

<1, 2016), A3 UE A

58



et RS ¢ dS BRF ofuyet JpE st YXE Thetaf of
S A S 5 & Jon, g4 7 #AY AIdS Foh
FE2% o3t % JdtH(Mamas et al, 2019). A3 UEYT XS
WA e HRAES Zdst] #1g v E AFEst A Y wAd o 5344
2 o7 Ags $% glom Z(Rodrigues & Pietrocola,

A= A 7IHke] w#AA VEYAE EEsto] s

AL SRR SHeE AU o £EA SwE 0B e o

e Astel wg-ggd F&skA &8E 4 Jdth(Mamas et al, 2019).
oA MEYAE A% AR FHL FHEo FHUE AHIIN

3 = B e i X9 (peer nomination) WHES FE AL
3lH(Schwab et al., 2021). o)== St E9 AL A 7)o w3k ‘?_”-4
A= wALRT T ghe] ddeks Aol v AIgETt o AR

A tH(Kwon et al, 2012). A3 =& s Hg A5 E}%
W oz ¢ Eoe] AFREJQom(Chen et al, 2021; Gifford-Smith &
Brownell, 2003; Spangler & Gazelle, 2009), ¥l = Foju} = A&
ZAME o] 8d 4, ¥9 T T2 stAE AME g ASA AAE
ZALeF A tH(Pulgar, 2021). T A& o] £&3 f e A7
(inside perspective)s A¥HE F glom, o] ARYJOZHFE AHERE
TR F A FH AL o)Fe] W2 WgoAe JRE T F 3
= HollA Ade AUt (Spangler & Gazelle, 2009).

WG-HA HESNAE A Y AEAE e o g9 2ZE §

o

off
rr

rSﬂﬁ

rlo

Aol ool 7IAH We(roster)s= &&3 HHAFE HES AHESFAY,
Ue St 59 olFol AslA @il st S0 ArEA 748l sk= o
7 A4 71" (name generator)S &-&3 /MUY HAES s Ao
(Butts, 2008). WM™ A= Zit(roster choice question) A Eo] 2+
o olF& “0*7—1“5}04 sHe FEete AS WAEHH (Butts, 2008), 78 Al
7b 8steg SA4s7] ¥ §olstar, 7]l o3 AEFS A F U
H A2 =7 =t (Pulgar, 2021). ’S}Xl‘i dotr izt skt Heke] AATY
ges] AeAA F2 AFolAY, SAH wHEs Sg AES AFs=
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olg}ar &}t Li, Kawachi, Buxton, Haneuse2} Onnela(2019)+
TFA A MEA FA S o] & Ao Ve E FA A
Lo U AHAAAE Hde=d], AV B2 qAdTeE
AlZbolup &Fo]l FitstAl e T AAH. 53], oAt
2 G Aol qglon, %]
| =L = AArh Rodrigues® Pietrocola(2020)& A}3
on EYA #A4S &3 4= #AV V=
o #A7E Ade=AE EAsAY. 25T 1] s
= o]

¢ A3, SuelM v FAl6l

2o
N

e oE o b

1%

>

2

als

o (U

o2
o e &
EiR - =

r
o
L

=

o]
= T
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AN FFL A= Aol WA, FF = MEGAE FAA 3
A3k wele] gl of f3e AFEL AF YEADL BHLS Jwo
2 s MENAE B85 e J9s Fasud i of
#39 ATEL B wEHA VEND} G nSBAE FAGtE
dolvt BHHE A Wol, dFe Jeol I Bed + dke s
e Bad 5 Ao

oA e w & A

A% @ Aot AW AEF(Q019)E LB
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oz A3 vESZ BAE o 298 UL

F= A=A ATstdnh A wjA A3 Q)

71 = Al S MAA FouAE, AoE e we-d
of A ®erk Ltk Pulgar(2021)E A3 WES A 48 &85
Fods FA87] A% BE 74 RS AAEdT A dEA
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oAt B0l 7h5d A FAO BE A (friendship group)S, &7 3
52 gYds stgom Amd thEk olalE Eolal I HAle &
HS Fol= 4 =80 H+= wiAE 1F (assigned group)e] A Astttar
Bt E3 BeE 7S TR AT RN HAA MEHAY &
AE Folal OF 1 AR w{rE s oL, el AE deFs 3
e = duha sk o143 5(2018) ng-FAC] dE ALs=A s
A Ak SIPQAAEE Hobd Bu A =75 NSk old, AL
szt y wge A8 WEND ol 2old BEeE md APEe 2
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Abstract
A Developmental Study on

Design Principles
for Collaborative Learning

Using Social Network Analysis

Han, Sujeong
Department of Education

The Graduate School

Seoul National University

The relevance of collaboration 1is acknowledged in numerous
competency-related research initiatives as a key competency required
for the 21st century. Cooperative competency must, however, be
taught through formal schooling because it is difficult to develop on
its own. And collaborative learning can be used in the classroom for
this reason. Collaborative competencies can be fostered by
implementing the factors that affect collaboration. The majority of
collaborative learning takes place in groups, and because learning

occurs as a result of group interactions, friendships among group
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members have an impact on learning and collaboration. Teachers are
aware of how friendship affects classroom dynamics, but they
struggle to comprehend friendship from an unbiased perspective and
struggle to apply it effectively. Social Network Analysis(SNA) can be
used to overcome these difficulties in identifying friendships. SNA
refers to a method of analyzing relational characteristics using notes
and links to understand society based on structuralism and social
relations between individuals. The relationship between friends may
be understood scientifically using SNA, and it 1s also feasible to learn
about class features that teachers are unaware of in order to assist
in the development of collaborative learning. The use of SNA with a
focus on a friendship network, however, is uncommon in research of
collaborative learning to date, and studies that have developed the
theory of designing classes using it are even more uncommon. As a
result, a design principle that creates classes that allow teachers to
use the friendship network while planning collaborative learning is
required.

Therefore, the goal of this study is to develop a design principle
that teachers can use to design collaborative learning while taking
friendship into account using SNA approaches in the classroom and
to determine the outcome. The following are the study’s research
questions: 1) What is the design principle of cooperative learning
based on SNA? 2) Is the SNA-based collaborative learning design
principle internally valid? 3) What impact does SNA-based
collaborative learning have?

Design and development research methodologies were used to
conduct research in order to solve research problems. First, a
literature review was used to generate the fundamental design

principle. The internal validity of the design principle was then
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examined by three experts. Following the internal validation, 17
fifth—grade elementary school students and one teacher participated in
an external validation, which involved putting the SNA-based
collaborative learning design principle to use in a real classroom
setting. For a total of seven classes, the program was run as
project-style collaborative learning with the goal of establishing a
field trip plan for each group. Pre-tests and post-tests on
collaborative competency and attitude towards collaboration were
conducted. A survey regarding class satisfaction was also done
afterward. For a thorough understanding of the pre-test and post-test
outcomes, interviews with the teacher and 9 students were also
performed. Quantitative data were analyzed using descriptive statistics
and Wilcoxon signed-rank tests, and qualitative data were examined
using the qualitative analysis procedure.

The study generated 12 design principles and 49 detailed principles
organized into 5 categories. It involves "investigating and analyzing
friendship networks, forming groups while -considering friendship
networks, designing collaborative tasks and role assignment,
encouraging participation, and reflecting on collaboration.” Both
collaboration skills and attitudes toward collaboration showed a
statistically significant difference between the pre- and post-tests,
and the class satisfaction survey had overwhelmingly positive
responses. It was able to confirm through student interviews that,
compared to pre— and post-test results, collaborative competency and
attitude had i1mproved. Additionally, it was discovered that
SNA-based collaborative learning has positive benefits on friendship
and learning. Conversely, it was reaffirmed that there was a need for
advice on appropriate participation techniques, for team building to be

strengthened, and for student autonomy to be increased. Through
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teacher interviews, it was discovered that SNA-based -collaborative
learning has a positive 1mpact on students’ friendships and
collaborative skills. Additionally, the SNA-based collaborative learning
design principles assisted teachers 1in designing their classes
effectively. The creation of checklists, the extended application of
social networks, and long-term implementation were the
enhancements to which the teacher responded.

This study is significant both academically and practically because
it clarifies the function of a friendship network as an instructional
design component, emphasizes the value of creating design guidelines
that are applicable to the real school setting, and considers the

potential application of social network analysis to instructional design.
Keywords : Social Network Analysis, friendship network,

collaborative learning, developmental research, friendship
Student Number : 2021-24284

280



	Ⅰ. 서론
	1. 연구의 필요성 및 목적
	2. 연구문제
	3. 용어의 정리
	가. 협력학습
	나. 교우관계
	다. 사회 네트워크 분석
	라. 교우관계 네트워크


	Ⅱ. 이론적 배경
	1. 협력학습
	가. 협력학습 개념 및 특성
	나. 협력학습의 촉진요인과 저해요인
	다. 협력학습 과제

	2. 교우관계
	가. 교우관계의 개념 및 특성
	나. 교우관계 조사 방법

	3. 사회 네트워크 분석
	가. 사회 네트워크 분석의 개념 및 특성
	나. 사회 네트워크 분석 지표
	다. 교우관계 네트워크


	Ⅲ. 연구방법
	1. 연구참여자
	2. 연구절차
	가. 전체 연구절차
	나. 현장 적용을 위한 수업절차

	3. 자료수집 및 분석
	가. 문헌고찰
	나. 내적 타당화
	다. 외적 타당화


	Ⅳ. 연구결과
	1. 사회 네트워크 기반 협력학습 설계원리
	가. 사회 네트워크 기반 협력학습 최종 설계원리
	나. 사회 네트워크 기반 협력학습 설계원리 교사용 지침
	다. 사회 네트워크 기반 협력학습 최종 설계원리를 적용한 교수학습 활동

	2. 전문가 타당화 결과
	가. 1차 전문가 타당화 결과
	나. 2차 전문가 타당화 결과

	3. 사회 네트워크 기반 협력학습의 효과
	가. 사전사후 검사 결과
	나. 사후 설문조사 결과
	다. 협력학습에 대한 학생과 교사의 반응


	Ⅴ. 논의 및 결론
	1. 논의
	2. 결론
	3. 연구의 제한점 및 제언

	참고문헌
	부록
	Abstract


<startpage>11
Ⅰ. 서론 1
 1. 연구의 필요성 및 목적 1
 2. 연구문제 7
 3. 용어의 정리 8
  가. 협력학습 8
  나. 교우관계 8
  다. 사회 네트워크 분석 8
  라. 교우관계 네트워크 9
Ⅱ. 이론적 배경 10
 1. 협력학습 10
  가. 협력학습 개념 및 특성 10
  나. 협력학습의 촉진요인과 저해요인 18
  다. 협력학습 과제 27
 2. 교우관계 35
  가. 교우관계의 개념 및 특성 35
  나. 교우관계 조사 방법 42
 3. 사회 네트워크 분석 48
  가. 사회 네트워크 분석의 개념 및 특성 48
  나. 사회 네트워크 분석 지표 51
  다. 교우관계 네트워크 58
Ⅲ. 연구방법 67
 1. 연구참여자 67
 2. 연구절차 69
  가. 전체 연구절차 69
  나. 현장 적용을 위한 수업절차 71
 3. 자료수집 및 분석 92
  가. 문헌고찰 92
  나. 내적 타당화 92
  다. 외적 타당화 94
Ⅳ. 연구결과 97
 1. 사회 네트워크 기반 협력학습 설계원리 97
  가. 사회 네트워크 기반 협력학습 최종 설계원리 97
  나. 사회 네트워크 기반 협력학습 설계원리 교사용 지침 117
  다. 사회 네트워크 기반 협력학습 최종 설계원리를 적용한 교수학습 활동 118
 2. 전문가 타당화 결과 123
  가. 1차 전문가 타당화 결과 123
  나. 2차 전문가 타당화 결과 132
 3. 사회 네트워크 기반 협력학습의 효과 143
  가. 사전사후 검사 결과 143
  나. 사후 설문조사 결과 144
  다. 협력학습에 대한 학생과 교사의 반응 144
Ⅴ. 논의 및 결론 176
 1. 논의 176
 2. 결론 182
 3. 연구의 제한점 및 제언 184
참고문헌 186
부록 205
Abstract 277
</body>

