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OFpAEe] SUE EE AT AR, YopREL @Y 2, o], A|H B, 7w
713 9%, 7] 99 92 Ao BMo] Bgc. B4o] B W F o

3 & 9
= AR A S85HA] rh~5: e S5 Xﬂﬂ"ﬂ?} e Rl 54 FAE
Hx(1: A8 287 go~5: vile 8= S,
SRS Boae g&edl Tt vt weE 4 R
ST A7 AIpARlolA WA ASA] A2lof] 9 BSA] ‘ﬂ% Sl A, 3=
YW A5 vl Al 47%(EBH THASE UEHL
35 He Wl ]/\1 of 79%«1 ASA7H A=, ol o = E‘i U

JHI
rE
0,
bk
rio
b
i}
i
L
rO
H
rot
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SIRHAEGT H37H M5

H 2

STHO U A7 AWM 25 OAl Y MAT

2 w0l 235t OjlA M=
=7 ek 0=98H4, 1=01514)

99 awg ras AR
ZolAd ol 42 YAl wE 5 2089 9293}
F2 U o2 AT g of&e vtEA] A 5 52F 85437
7ol
A% ulgo] Walth 5 9RF(HRAYRY JIT) 907(33)
Fodst o Fodsp glow ExE A e o] X 5 58F% 89234
=9 ste] A9 2R o] s 2AS AT 5 62 86337
wel M
44 A Ug Aoty 5 388 924(37})
sl ol 247} wehd HaHos .
ol o)A A S = 428 735(37)
G E UROE Bl wA wHdt 5 48T 816(32)
L geu S BROL HAN ATSLS LU 5 4ET 766067
WA AHEY HYEo] BRE AR shA oo Hofehly 5 5By 68333
AR <] SHIES AAF] 7FEALY 5 453} .908(32h)
U A8 Ao st AA die] .
=94 a2 oy = sma .891(92h)
T2 9AL 7H AFEY] HZS olsfslr] 3 .
SEICES wEdY = 108 .876(97p)
sag n E ARl AR ﬁf UGN AT 5 oo
}ji 5] U ERIoIA] £7uke Algo] 5)7] 98] kst 5 453 .851(93)
-

ol i s L Aglo] Rgolghs Beo] HiA BARES ,
gop AR B9 n=s w9 = 459 .808(93)
=3
o)) 1 U o2 ARST £2 AAS FAtE 3e .

ATA =gy = 4me 808097}

g s vbER @ Bl AZRS ule vH] A 5 48" 807003
‘U= gk £ RO K i = 1AL

Ao g TE®SNN AT 9% L olRold AR S o oo

Hy w2y 83ttt 5 473
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AET] ALS™ BA Q| SRS 2M: Group-based multi-trajectory modeling?l XM

3. A

2 A7 F4d7] FREA Lt AR, XA, BHES) o]k 3 IAHBAE ol Es
Y 712 AFEA A9l HSHES ERSH7] 9ote] group-based multi-trajectory
modeling(GBMTM; Nagin et al., 2018)& #-835}%th. GBMTM= @Y F£1H0l0] ¥}
OFAITFS: HH93H= group-based trajectory modelingS TS SThA}g o] SRS Ao 2
o] A ;RIS A7t whE WIS Al AEste] FARE HiEE Hol= Hd
AH3l= Bgolth(Nagin et al., 2018). GRBMTM A A TEo] A4=0] ZAfjF o] A3
Hxo] Z39lo g FLAE o] ttil 7Hgdk= ftET 2 ¥ (finite mixture modeling)2] &
HE FolY, 2 2L HLE T2 (maximum likelihood estimation)S E3f 5=
ot GBMTMellA 7091 9] k7)) F&HRlel gt stEEAE A5 v, v, v/ gl

& o, i1 ol diet FA e ofl 4 (D3 2o £ 4 AHNagin et al., 2018).

l‘ mlo

F

ofl

J A
P(Y), Y2 Y| Age,) = E U (Y] | Age, j; 8;) (1

=]
A3t FEHRJAY AF ZE TEAL M= Ii‘re %é‘i‘i‘ﬂ
k 2t EEgke] AE=dolEtal 7hdRtel whet $5HRl k9 24K EE (Y] | Age,, i 8)) e

ofef 4] (2 2ol f AH AT BB Foz EAY % UrhNagin et al, 2018)

"
P(Y] | Age, j;i3)) = fljlpk (", 5; 8}) 2)

23X E Yehdo 1§ & A= A8, & AF9 FHHRIRI ASA dA= F
471 ¥Rlo|B® K—4°]3’— APSA A ¥Qlo] BE 53 HAE A SHHE wEt
pe(o ) S 1, AYEE 52 AT 54 2t HolA A&KHQl g 4= A=

7Hgst= A AR E(censored normal dlstrlbqun)% 2= Zox HAslHTt

(Nagin et al., 2018). oF&d, 6A1H AR B8l Tt 7= 60] HH, Hope o] vk

At 3Age] BAHOE o A9 3PS AP AS BFUTHE Nagin et



ol

FEHARAT H37H M1E

al.(2018)9] Aaro] wef, & AFoA L 3XF7IA| 9] thFAlE 7SI
ket Hee] 5 =5517] flste] R3Aed et ot W 32 &, 34 714,
J83 ARHAEE FAHoR HESHY WA B HAEE AlC(Akaike Information
Criterion)?} BIC(Bayesian Information Criterion), 18]l #o]|Z Q%l(bayes factor)
S 8ottt WA GBMTMOA AICDS} BICD+= 1 gfo] S5 Aaet 23S u|gh
THNagin, 2005). #lo]= 8219] ¢, AP @ =H] tjr] AL Q 2H[9] HlgR FiA|H, o
HH4 0% 2log,(By) #°l 6 oY W titgol Armol o st Aoz ARt
Jones, Nagin and Roeder(2001)°] W2, 2log, (B,,)< 2(ABIC) gholl A= Hf, &
Aol A 2(ABIC) %ol 6 ol ¢ itz o] o et BP0 R WSt o
2, AHE g9 AT A3 = HFALS S E(average posterior probability, AvePP)¥}
212 EH H]E8(odds of correct classification, OCC)& &3l H7FoIHtH(Nagin,
2005). AvePP= 574 Aoz 74 7lQlo] AA= g Hdo] & AR50 Bk
O =, 0.7 o]idolH &g AOE WHRIT; OCCIH= 749 &7 tiv] Zdo] duht o
g Atz ERoteAE UEHle ARE, 5 ojide|d £& AELE Hols AL
Sf ARtk

o2, HIfg 70l I3FE A= 82& wofsty| fiste] =X AH S AHEA
(multinomial logistic regression)= =S ATH HFASHO R, AFS|H A HI}-R-Fo
£ A7 249 AHE E4517] fsto] =Y} ARIoA, oiEolAe ¥4 Ay
(distal outcome)2. = A5t GBMTMOlA ¥4 A1 742 Stata traj g ©]
9] outcome |4 AREst] EF A joll & AFEE(posterior probability of
group membership)e SHHSTE LS JHEAS S 2t o] 94 ARl B+
= 4SSt WA 02 o|Rojxin. tA] &l ZilS shuo] Feto] sk HiAl, sie
Aol £ FES 7IAE GEACEN Hd 259 ES4AE vhgste] 23hHQl 4=
FA3tHJones & Nagin, 2007; Nagin, Jones & Elmer, 2024). 184} outcome 3419]
At 7+ AapHR19] zpolof tigt AR S ESHA] Q=T A7 et oo &
M= sk FE RIS aF2 K BEsHA Bluwst] fIste], 71l A 4%
= 72 AES 3 ol& 7|Hto 2 JYUEAREAN(one-way analysis

|
of variance)® F3st¥tt. AHEAQJ GBMTM £42 Stata/MP2 19.5(StataCorp.,

ol

g A

I

o

X

1) AIC=10g(L) —k (Akaike, 1974; Nagin, 2005)
2) BIC=1og(L)—0.5klog(N) (Nagin, 2005: Schwarz, 1978)
AvePPj/ (1—A’l)€Pf3)

3) 0CC;= (Nagin, 2005)
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HAET| MEH HAQ HEIQE =AM Group-based multi-trajectory modeling?| &

2025) Z2OHS EEstlon, 974 Ayl E40l= SPSS 29.0.2.02 ARE-SHH

AB1A BA W] A 910 1EEAS B
5| 313 AH7HA dhe) Bito] st

WA 5 S
o A T Aol BTk &% Z71E A4S ASsH vpA 2
o lo}

1%

ol

o i
o
rir

o 1@ Z24sh B3B3 1Iex)  120F) 136
M(SD) M(SD) M(SD) M(SD) M(SD) M(SD)
H A 3.586(0.864) 3.579(0.859) 3.570(0.861) 3.563(0.870) 3.489(0.869) 3.498(0.842)
TAHA 3.795(0.738) 3.778(0.758) 3.768(0.767) 3.780(0.722) 3.761(0.736) 3.708(0.745)
AFA 3.970(0.734) 3.990(0.735) 4.016(0.732) 4.014(0.707) 4.000(0.713) 3.982(0.699)
zii%‘;] 4.10100.679) 4.136(0.681) 4.193(0.689) 4.194(0.654) 4.198(0.660) 4.156(0.671)

2. Had7] AE BA 989y 52X

shdolq LSS 35hA7IA Alsld P wsje] WE HHo) MEedY 42
317] Slstel 27) AGRH Aol A 48 14K SxpHoR S wg
AYES WIS BAATHE E 49} 2t AT 4of 4 2y AYES wud A,
grol &Aoo F7hSHe %S BYOH, 2ABIO)
47 we wgo] AP AL ALk X 5004
Y R B0 5%2 ABlehs Aoz ekhct tht,

H A szo] 7 HEQl 94 FEjo] 2B

(o]
T —
BEAE IS BlstgH), oo B oAt uy

o 0{)3
Lo
El
Ju—
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ron
Hl
oz
B>
im
re
-
>
@
~
H
=
fo

St AIC BIC(A=127,608) BIC(V=5,317) 2(ABIC) LL
1 -160772.62 -160870.19 -160838.41 -160752.62
2 -146798.11 -146978.61 -146919.82 27837.18 -146761.11
3 -142906.04 -143169.47 -143083.67 7672.30 -142852.04
4 -141172.85 -141519.21 -141406.39 3354.56 -141101.85
5 -139696.46 -140125.76 -139985.92 2840.94 -139608.46
6 -138787.44 -139299.67 -139132.82 1706.20 -138682.44
7 -138195.50 -138790.66 -138596.80 1072.04 -138073.50
H5
AT 20| T2 ZE A W 22 HI2

xjct Y W B29] HIE(%)
1 2 3 4 5 6 7

1 100.0

2 66.6 33.4

3 37.4 46.4 16.2

4 32.9 34.7 15.9 16.5

5 18.3 13.6 36.4 22.6 9.1

6 17.4 13.1 35.3 12.0 14.4 7.8

7 11.9 30.3 13.4 19.4 9.9 8.8 6.3

6T 239 AL AZSl| Qote] A AT T X Q] BHFAFEE S (average posterior
probability, AvePP)d} €42 E5R H]-8(odds of correct classification, OCC)S &<lst
Fow, 1 A= # 67 Zrh AFATE B9l AT} AvePPrt 671 Hek 2% 0.7 oAF
OCC 9A] 55 A A3lot= A& Yy, HSZH R old B ARAFET} Fogt
A0R WHstiTt

2 FE FAHCE FofstA Qoks. wARACIAE 2ot Ad 39] Aol 247} 3.550, 3.6930.% HISESHA LEREL,
17 H8HE2 -0.106, 0.007% He20lA%t FoIstglE. AFuA 4, Hd3d Hk4o] dHo] 3.973, 41572
FABEEOH, 124 Heke2 247F 0.138, -0.0492 30N FoI8tglS. Eek thEst ol 5 A7aA M= Heiat
29| Aol 3.6373 3.754% 2 AolE HolA] I, 13 Wgke JA] F Aol A HF FofsHA] ofA vehd.
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HAUET| AtEX A9 HEQE 2M: Group-based multi-trajectory modeling? H&

26
ol T B ABHEE
i 1 2 3 4 5 6
AvePP 0.926 0.878 0.910 0.885 0.886 0.954
OCC 59.146 48.139 18.583 56.330 46.285 245.477

Z+. AvePP=average posterior probability, OCC=o0dds of correct classification

3. 3447 A8l BA Hskad

GBMTME 53 =24 AMSlA A WSk EAS AHE7] 9Joto] 43 A ES
L ¥ 737 Zod o2 Jfjug AZskeld 18 13 Zol 1Y 194 X&2L 2 AFL,
YE2 7t A43)A A X319 Bt F4E veRdich T

H
OAI B 7 S e EoH, wAAIE Al

Wt olof wet "FefRt FEMA - XsH tEs} o]

stleH, 7P A2 7.8%2 3Hgo] o] ol &5t
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ro

FEHARAT H37H M1E

B
"S_JAZ'—J?I MBI oA HERYEYE ¥
e yyms  mEm DA anal S e
ek} 2.974™ 3.445™ 3.358™ 3.700™
® AW A5z 128k -0.058 -0.245" -0.038 -0.105 174
A3 228 -0.001 0.068" 0.008 0.035
32k 0.001 -0.006 0.000 -0.003
4 3.0597 3.687" 3.744™ 4.285"
@ F|ofFet . "
pr%g,ﬁt %ﬂ‘f 12} 0.157 -0.007 0.284* 0.366 .
E}fﬁw&% Yt -0.075 0.002 -0.089 -0.063
3R 0.007 -0.001 0.008’ 0.003
2 3.501" 3.833" 3.9407 3.932"
@ Mg 2oz VAEE 0.016 -0.244™ -0.120 -0.123
4% 284 -0.001 0.081" 0.051° 0.056" 3
32t 0.000 -0.008™ -0.005 -0.006"
A 3.706™ 3.998™ 4.263™ 4.394™
D s 12 0.012 -0.028 0.006 0.008" 0
223k 0.025 0.073 0.068 0.075
3215k -0.003 -0.009" -0.008 -0.010"
A 4.249™ 4.196" 4.281™ 4.190™
5 A s 12 0.354" 0.296 0.430™ 0.487™ "
2% -0.140" -0.137" -0.163™ -0.156™
32 0.012" 0.013” 0.014™ 0.013™
A 4.744™ 4.746™ 4.792™ 4.6217
® Autd gz AR 0.045 0.292 0.496" 0.549"
A% 2243 0.028 -0.070 -0.110 -0.120° 78
32t -0.006 0.004 0.006 0.008

"pC.05, " pc.01, T p<.001
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. Group-based multi-trajectory modeling? H&

M
A

IH

3

SESEVIIN;

28

7 HE9H 28 IO

X
S|

Yo7 Mel

SE logit  SE logit  SE logit  SE logit  SE
0.172  0.7267 0.191

logit
1.2317

otk

0.145 0.197 0.116 0.478" 0.156 0.753

ek

=
)

A

0.096 0.102 0.118 0.361° 0.137 0.164 0.160

0.074 0.110 0.181

AE
A=

4B 7T
Aotpd

0.240 3.51770.294

0.282° 0.137 -0.025 0.114 0.473" 0.146 -0.017 0.168 -0.081

Holoke

1.407™0.163 2.15770.203 2.395

0.189

1.001™

0.204

0.170 0.100 0.2377 0.086 0.362™ 0.107 0.632"70.127 0.9617 0.163

-0.182" 0.077 0.111

-0.007 0.107

0.082 0.047 0.095

0.452™ 0.097

0.582"70.075 0.678™ 0.097

0.065 0.051
0.549™ 0.130 0.164 0.110 0.225 0.141

o

1.13170.124
1.685™0.179

0.602"0.167 0.705" 0.199

1.09370.111
0.92770.139 0.110 0.118 0.523" 0.150 0.674"0.173 0.987" 0.212

0.028 0.089 0.513™ 0.081

0.130 0.081

shgl A9

st A

7
%

1.45370.128

gA A4

EER
Eheluf el

=z}
=1

0.172 0.656™ 0.207

0.144 0.441°

0.091 -0.060 0.109 -0.182 0.121

0.087 0.133 0.238" 0.117 0.231

-0.233 0.135

-0.121
0.738™ 0.112 0.182" 0.092 0.620™ 0.126

0.038 0.103

WA AL

2.029™ 0.211

1.39770.168

WA 9]

p<.05, " p.01,

" p<.001

5. 447 ARlH oA WSk AVl A ke oA

P] Sfetol mejgst

ols

o

o mgou, =47 AR, A4

)
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roy

IR AL

I'
re
-
P
w
J
H
=
fo

HO9
YAET| AN #A HeledE NOI7| A
®
® ® ®
ety SO TE ey O o, e
T o2A-re T M NlsleS! T e
T o;[lo gt o o HB¥ Wy o4 FV )
o e T TS S
M M M M M M
(SD) (SD) (SD) (SD) (SD) (SD)
3.620 4.009 3.865 4.234 4.061 4.400 e OXBX®
=S
WEOEEE (e 039 (o) 00 (039 (029 TP eiaxe
e 3.568 3.989 3.824  4.139 4.016 4.297 w DXX®@
OCH% /\E‘IJOZ\_]‘ .
A (39 (30 (040 (032 (30 (02 M2 e
243 3.239 3.187 3.303 3.314 3.383 3.427 18789311 @@
7 (.009) (.023) (.015) (.017) (.019) (.009) ' (@XEX®
o] 3.411 3.582 3.599 3.803 3.717 3.900 35191145 IXEX®
2 (.026) (.023) (.026) (.026) (021) (.014) {BX@X®
of ASE  2.889 3.112 3.132 3.396 3.275 3.550 36247.831° XK@
% =2 33 (.033) (.029) (.033) (.035) (.027) (022 ' ({BX@X®
HE AZF  3.260 3.553 3.561 3.897 3.684 4.041 34185.063" IX@X®
o A (042 (.034) (.039) (.046) (.034) (.026) ' {BX@EX®
A 3256 3382 3663 3966 3.921  4.226 agiorg- V@
3= (054) (072) (.060) (.054) (.049) (028 ‘ (BX@X®
A7 3.360 3.692 3.563 3.905 3.769 4.067 38837.450™ IXEX®
A% (.030) (.032) (.036) (.036) (.033) (.023) ' (BX@X®
" p<.001

D A 2 ARE(dh)=5, A W ARE(dh)=5,311
2) AEHS Al BE ZIpEglo] R4 7H8E S55HA %ot Games-Howell WS 285191

ojo

V. 2 2 =9

£ A4 U FAdY diRlEA A HISe] 7R =4 UEid BA 2AF 23K
7SR, 2023)0l EAQJAlS ARboto], ALS|H A9 AlEShE HIMES BActa ALl
WA S22 A Dst7] {9t Rt BASHAL =it o] §fsf KELS2013 3~8AHd =
4 oZPAE Akgo] GBMTME E-835t3oH, F1004 137HA] AHS]A #A| Wil u2
FHS 7oy, HeRE EF0 v+ Fad T A9, 7MY, g 8219 IFE T
ClEo] HAWE7] ASA A WSkl W 4Rl7] 29 A AolE Bl 8
A4AT= ohet Zh

AR, F1oA 13712 AR A WH3tol] wE WHIRE-2 Y ALE fAF
(17.4%), F gt FuaA - 215k ohEgst o] 9 A+HAF(13.1%), A8ty S5 4439
(35.3%), A¥HA A53(12.0%), A¥Ha 24F(14.4%), AHd 152 S23(7.8%)9) 671

F
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McPherson et al.(2013)3}
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ABSTRACT

Analysis of change patterns in adolescents’ social
relationships: An application of the group-based

multi-trajectory modeling”

Jang, Eunah™ - Chung, Hyewon™*

This study aimed to identify heterogeneous developmental trajectories of
adolescents’ social relationships with parents, teachers, peers, and multicultural
neighbors and friends. Using waves 3-8 (from Grade 7 to Grade 12) of the Korean
Education Longitudinal Study 2013 (2=5,317), a group-based multi-trajectory
modeling was applied. The study also identified personal, family, and school
characteristics that influenced their trajectory group membership. To examine
differences in early adulthood outcomes trajectory groups, morality, civic
consciousness, and life goal orientation measured in wave 9 were specified as
distal outcomes. The results were as follows. First, six trajectories were identified:
overall low-level maintenance (17.4%), parent-vulnerable, multicultural-oriented
(13.1%), overall medium-level maintenance (35.3%), overall increasing (12.0%),
overall decreasing (14.4%), and overall high-level maintenance (7.8%). Second,
gender, self-concept, sense of community, mental health, parental support, and
teacher enthusiasm significantly influenced trajectory membership. Third, distal
outcomes generally aligned with low-, medium-, and high-level trajectories,
whereas the parent-vulnerable, multicultural-oriented group showed relatively
higher civic and moral values. Based on these findings, educational implications

for fostering adolescents’ social relationship development were discussed.

Key Words: adolescent, social relationships, group-based multi-trajectory

modeling, Korean Education Longitudinal Study 2013
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