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9138 Kaiser-Meyer-Olkin(KMO) ¢ % +24 3 =¢ Barlett?
THA ASES AAEAT. 2 A3, KMOY ZFATE=E 9409 oS
HolFE Aoz vyt o wl KMO#e] 1o 7742 a7 298
Aol Attt AL o ndth(Kaiser, 1960; 1970). T3+ Barlett A% A3}
=12266.525, d£171, p<.001= YElY #2a o ad4%+= s 971
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2 s weba 298 e Agsts gl AT dom Busq

o},

=23 HaM EZHXNSD 9l =(skewness) & = (kurtosis)
AEFY AT 271 1.002 058 -616
AE AD 261 967 205 - 387
2o
AEBA AEHA3 255 1.020 323 - 493
(a=.865)
AEH AL 251 1.010 329 - 509
AER A5 286 1.068 000 - 696
= AE 2B 282 1.090 015 -750
AERA
(g7 SEEAT 3.50 1.114 - 515 - 407
AE A8 204 1.061 - 089 - 660
AEF A 185 817 882 867
i
AEFA AEH A0 1.89 851 823 485
(a=.865)
AE AT 205 950 664 - 149
AEY A2 259 1.170 221 - 876
AER A3 245 1.127 381 - 665
9z q
ax = ~EA14 257 1.051 186 - 564
2EE AEgas 264 1.079 189 - 610
(a=.847)
AEY A6 251 1.097 367 - 553
AEY A7 260 1.110 243 - 648
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H 9> AEH AL ME[AS A Hoto| At

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. AER|A
2. 22 513w
KERTECRS) 340%x  3Q4xxx
4. R\ EEY =379 —429ssx  —230wxx
5. X7 SH =223 —206wsx  —A31eex 192knx
6. MM=H -048«  -.026 017 183 -.007
7. 4ol BEE —391e = 341wx = 1580 39w 125mx 210w
8. I 3B1xex  284xex 068 —180%xx  —.094w 022 —.218xxx
9.t 081xex 119 247w —(070%  —334+ 025 -.081x+  -.004
10. 22209 UEbM Xjottel 235wx  25Qwx 304wex = A40Brex  —279wx = 1220 = 172w+ 047+ 243w
1. T AlztEel ety Xfopetel 1960+ 213wx 299w =303+ — 2650k —132%x - 1390 (032 260w 791w
12, 2 2ot —290%x  —205%x =170 328 173x 1520 374w Q11w = 15w 2130 —20Txx
13. MAfOf & -087x  —069+  -047x 142w 1020+ 043 A43mx 2920 -023 041 083+ 180w
14, &t & T off = —.180%  —230%x =108+ 1950 041 1450 163+ 354w 020 — 461w —148sxx  174wxx 36Bwrx
15, I SHE T off = —1050+ = 100%+  -.049« 173+ 051« 107+ 159+ -010 011 — 1010 —085wsx  21Qwsx 07w 260w
= #(Mean) 2.560 2.608 2.626 3414 3.367 3.354 3.499 3.129 0.835 1.759 1.611 3.535 2.660 3.709 4285
EZFHXHSD) 0.639 0.774 0.699 0.607 0.643 0.785 0.755 0.877 1.088 0.717 0.744 0.754 1.065 0.764 0.634

* p < 05 = p< .01, = p< 001
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<IE 10> EMAHAS=2YEe Xk HIt
2N As T
=55 71&
2 3 4 5 6 7
AIC 37083218 35707.245 34652.045 34010955 33633515 33276.083
HE X BIC 37269.453 35989.419 35030.158 34485.007 34203506 33942014
SABIC  37164.609 35830.564 34817.293 34218131 33882.620 33567.116
23 LMR LRT <001 053 <.001 <.001 .003 .001
HIAS BLRT <001 <.001 <.001 <.001 <001 <001
=72l &  Entropy 844 827 849 842 847 842
Class 1 50.6 51.6 16.1 179 16.2 16.0
Class 2 404 23.8 206 21.7 24.7 132
Class 3 246 258 220 10.9 19.2
H=(%) Class 4 376 24 136 14.8
Class 5 16.0 15.5 13.0
Class 6 19.1 134
Class 7 104
Z. AIC: akaike’s information criterion
BIC: bayesian information criterion
SABIC: sample-size-adjusted bayesian information criterion
LMR LRT2} BLRTS| ZE #t2 pitS LIEH
AAAZTE B
Mz 2RE 7 FAAZE 22 23] w7 mZEos 2e9
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28 ‘2EHU2 A gl WHskdth Class 33 Class 4= WA ©
nw st 2EdaE Bou AT 2EdAE gtk WA §A4S
ol WHA, oJR W A 2E#H A FEd A Class 32 A SA4€E 3
ksl Class 4+ =4 A U= oA ZolE& At o9 gEo v
#E Ao EAY #3838t Class 32 ‘&8 A 11 J'o 2 Class 4
wEA A Aeez gy,
<FE 11> 40 HMASEcte AEA Z80 et HH3 2=
Class Class 2 Class 3 Class 4
M SE M SE M SE M SE
AERA2 84 368 10 300 53 499 63 484
=N~}
N AERA3 82 384 07 251 46 499 58 493
AER
AER A4 83 374 05 221 42 494 57 496
AER A5 2 273 .06 230 81 .395 69 464
5o AER A 2 277 .06 234 76 427 67 469
2E A AEFA7T 98 143 37 482 96 194 89 314
AEZA8 95 226 15 .361 73 444 7 418
AERA9 80 401 03 71 .09 288 07 253
T
AEB A0 98 133 01 107 .09 291 .06 242
AEY A
AERA1T 93 253 03 165 17 377 24 425
AERA12 87 335 21 409 33 470 .66 473
AEPAI3 82 384 A7 374 26 441 60 490
o ol AN 2EHA14 93 258 14 344 27 442 76 425
2EA AEf|A5 03 248 13 339 15 362 38 327
AEBA6 .89 318 13 342 .05 226 .78 415
AER A 88 325 15 356 12 328 .86 342
5] 2(%) 16.1 20.6 25.8 376
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2Ef 2~ a1 FYek(class DO assu 3%d FAHAES HA
54.5%[178(35,404)%8 1, oA 455%[157(29,571)H 122 F 335(64,975) ™ o] 3!
ot Z2E#HA A FHd(class 2)9] nFdw 33d FAES HA
53.3%[225(44,509)% 1, Ak 46.7%[205(38,927)H 0.2 F 430(83,436) ™ o] 3}
o a8 g@EAd 1 Fd(cass 3)9 12 33 FAELS TEA
50.8%[261(53,733)% 1, AR} 49.2%[277(52,038) 2.2 F 538(105,771) o] 3}
o 'BE9Ad A Hd(class 49 aEstuw 3%d gAAES HA
43.7%[326(68,115)% 1, AAA} 56.3%[458(87,725) |2 ZF 784(155,840)™ o] 3}
o},

<E 12> 4719 AE|A EAMASE L At

SE=E]
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N
nNI2VE % n) THE A% =z N
e 178(35,404) 545 s
Class 1 (AE®A 1 Flch
o] 157(29,571) 455 (64,975)
Cl 225(44,509) 53.3
430
Class 2 (2E&lA A HEH S
o] 205(38,927) 467 :
= 261(53,733) 50.8
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Class 3 (et 1 Zlch
o 277(52,038) 49.2 (105,771)
= 326(68,115) 437 284
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o 458(87,725) 56.3 (155,840)
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EAA mEW BE A FE WM, F 92 (F(3,2083)=125.234,
p<.001), FZAA(F(3,2083)=59.136, p<.001), Ao}&ZF7H(F(3,2083)=72.704,
p<.001), Ao}EA|(F(3,2083)=32.805, p<.001), Az (F(3,2083)=8.749,
p<.001), #Fel digh AWbA  ¥hEE(£(3,2083)=81.548, p<.001), & F4=
(F(3,2083)=93.056, p<.001), H] 3 (F(3,2083)=11.236, p<.001), 2z gt
2 Zobukl(F(3,2083)=49.510, p<.001), FHAIFES A&z Aopudl
(F(3,2083)=43.376, p<.001)°l A A 3+ {23 o] 7 AATHELS).

&9 AS A FAAZT 3 Aol7b AR FAHR Fostdnt. A
ox Z2E#A 3 Hiclass DO =& FEol 7HE =R a(M=3.082,
SD=0.674), 71 thgo 2 wEA A Fw(class 4, M=2.760, SD=0.690), &=
A a1 Hek(class 3, M=2444, SD=0.718), Z~Ed 2= # F(class 2,
M=2.168, SD=0.774) o)Attt FAARAAE ~EdH~ 1 Joo] 344
(M=2962, SD=0.620) =<=°l &4 A FJeol ¥4 (M=2.714, SD=0.635)
wnoh Emgon, ~EH~ A YeH(M=2392, SD=0771)¥ w©=HAF 1 He
(M=2473, SD=0.669)°] =4 FFol 7Fg wA vetunh &3, ~Ed 2~
A e g8gd a1 FJd AleloE fondt zfolzt vERUA] gkkth A}

olE=S7 FEL 2EY 2 A Hdo] s =k (M=3.670, SD=0.607), &
AA 1 FJ(M=3546, SD=0547), ©HA A HH(M=3.298, SD=0.582),
~E#H A 1 JA(M=3.142, SD=0580) o & ‘rol A T},
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<E 13> 4742 2EdA HAY ASY N ¥ BR/Em £F #Hpol 5
i A Class 1 Class2 Class 3  Class 4 £ Schef
aal cheffe

B MSD  MSD  MSD  MSD
3.082 2.168 2444 2.760
=2 1252347  2<3<4<A
(0.674) 0.774) 0.718) (0.690)
2.962 2.392 2473 2714
=44 59.136 2=3<4<1
(0.620) 0.771) (0.669) (0.635)
Xtot 3.142 3670 3.546 3.298
72.704 1<4<3<2
=z (0.580) (0.607) (0.547) (0.582)
3.153 3.465 3.533 3.291
AtolS | 32.805 1<4<2=3
(0.581) 0.722) (0.630) (0.591)
3.269 3.291 3.499 3.327
HMEH 8749 1=2=4<3
(0.706) (0.950) (0.725) (0.745)
| &+o 3.194 3.816 3.706 3.313 81548"  1=4<0=3
o ; = =
M eme 0w o 0e® 00
TE 3.280 2572 3.215 3.243 .
S5 et 93.056 2<1=3=4
(0.624) (0.753) (0.766) (0.765)
i 0.991 0.812 0.623 0.927 L 3
H|aH 11.236
(1.330) (1.077) (0.839) (1.109) 3<4
Aﬁgol
2.115 1.638 1.562 1.808 .
U EHE 49510 2=3<4<1
(0.787) (0.700) (0.582) 0.717)
Ktotetol
=2
2=3<1
AlZHE S 1.984 1.513 1.433 1.627
43.376 2=4<1
=g (0.890) (0.689) (0.606) (0.733) <4
Atotetol
3.269 3.748 3.680 3432
S off &t 38.990 1<4<2=3
(0.676) (0.742) (0.733) (0.753)
1=2=3
o 2.625 2.740 2.706 2.527 "
SR mAofE 5768 1=4
(0.921) (0.979) (1.026) (0.970)
el 4<2=3
=i 1<2=3
Mk 3.390 3.764 3.814 3.682
i } 30.524 1<2=4
off =t (0.630) (0.719) (0.676) (0.648)
4<3
ZlskEl 4118 4342 4333 4.291
] 10.113 1<2=3=4
off =t (0.635) (0.635) (0.648) 0.611)

* p< 05 = p< .01 = p< 001
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Aropg A= 2EH 2 A Y (M=3.465, SD=0.722)3} T4
(M=3533, SD=0.630)¢] AolgAl FFo] w©HA A FHW=3.291,
SD=059D) Rt =gka, wEHA A FJod ~EFs a1 HeH(M=3.153,
SD=0581)Et} £ AotsAl F+& Bt a8y 2Eds A o

v 3 guel AolEA £E9 olt felsA @itk gMxAe ©

eE!

=

d

HA A JH(M=3499, SD=0.725)¢] AME=E o] umA Al FEQl =
Efs 1 FHHM=3269, SD=0.706), ZE#HZ~ A FHH(M=3.291],
SD=0.950), &= A JH(M=3.327, SD=0.745)R.t} =A Hepwtoemn A

B AAEA FEe Aozt 9tk el W AN HEEE AEd)

(e

2 A AH(M=3816, SD=0687)3 ©HA 1 A
Apol o} 2EP A 3 YYH(M=3.194, SD=0.747)%}
SD=0.770)] zteol7t folahAl FkA N, ol didh AW wHE e
2EY A A FHay g8y d 1 FJoolA gL =& AoE YUEYY. ¥
Ao 2EHA 3 FH(M=3.280, SD=0.624)3} ¥
(M=3215, SD=0.766), &4 A HH(M=3243, SD=0.765) 4| Fete] &3
gtel FFol 2EUA A FH(M=2572, SD=0.753)°] Hl&l FoletA =%
oA Rk Al Jee] FRGH FFE Aol F95HA FuTh wPe ~E
g 1 He(M=0.991, SD=1.330)7 &84 A F&(M=0.927, SD=1.109)<]
a1 AeH(M=0.623, SD=0.839)H.t} Fol8tA Ekon,
~Ed 2~ 3 Jad g8y A g nug FFEde fole o)k 1
o 222 deA Aol FFe Ae 2EHA 1 FH(M=2.115
SD=0.787)°] 7}Fg =% &@HA A HEH(M=1.808, SD=0.717)c] 1 t}5o]
Atk 2EH2 A JH(WM=1.638, SD=0.700)7 ©HA 1 FHH(M=1562
SD=0582)2] 22229l A& Aotel e @y A JurRtE u

ARE, A 3 Aol FAIHeR fFolskA adkrh ERQlel ofF dEH
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Ahoptelo = w8 1 JH(M=1433, SD=0.606)7 €A A 3
(M=1.627, SD=0.733) 7+ o] & ztol7} Ao, A4 o=z gy A
o] Eflel ogk A" Aot FFol ¥ me ZoE UEY

d WMol Al R o 2H(F(3,2083)=38.990,
p<.001), Ao} Z(F(3,2083)=5.768, p<.01), a3+ o] 2H(F(3,2083)=30.524,
p<.001), 37 o) Z(F(3,2083)=10.113, p<.001)°] FHAAZ 2+ F3 A
o7} A& AoE et FRofFe Ag 2EY A FHTH(M=3.748,
SD=0.742)3 &84 1 FH(M=3.680, SD=0.733)2] FZo| = FFo] 7}
=9ka, g8 A Aw(M=3432, SD-0.753), ~Ed = 1 FHeH(M=3.269,
SD=0.676) & o] FAth 2Ed 2 A Joit gy 3 Jo Alolol=
= Zol7t gtk WA AE A~EY A A HH(M=2.740, SD=0.979)3} €
2 3 FJe(M=2706, SD=1.026)9] Fwol w@HA A FHH(M=2.527

i

P RE W GuBy 5

M
-

(M=3.814, SD=0.676)3 ©H4d A FH(M=3.682, SD=0.648) Zrell -3t
2ol 7k e, FAA R @ d a1 Jko Stu o o] ¥
o Aoz YyEwth I FofFe AEH A 1 FH(M=4.118, SD=0.635)
of 7} e FEo A TS BHlom Y] A ok 2E#H A A
A (M=4.342, SD=0.635), E-=14 11 A eh(M/=4.333, SD=0.648), &+& A A
HAE(M=4.291, SD=0.611) 7t R Ff 2 FFol &= zko]7h gl

3l

rl
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<IE 14> 4712 2ERA A ASYH 131 ot AlZ7|e AERA

T Hl

AEY A M SD { o
03 3.154 0.670
2o 9.32
o { 2719 0.821
N sto 03 3.484 0.561 -
— o 1 3.064 0.900 -
[N H =
s 1 . 13 3.141 0477 0613
class . o1 2.187 0.808 '
73 3.263 0.485
Q2 /AH| 10.478
o { 0825 0.832
03 1709 0.569
Ho ~7.909
o 1 2007 0.705
~ 03 1.885 0562
AEA stod ~12.274
o e o 1 2435 0816 199
o ] 13 1.488 0516 .
(class 2) & o 578 0593 2614
03 1.807 0.591
ol B/ZA -6.295
o 1 2050 0.716
03 2514 0.795
Ho 4.541
o { 2335 0.789
e sto 03 3.303 0.581 -
ol o 1 2836 0.789 c37
- ] 13 1.688 0623
(class 3) N T 501 0657 -0.114
03 1957 0.492
o2/ ~8.291
o { 0216 0.689
03 2,801 0.852
2o 7552
o 1 2569 0.828
- sto 13 3276 0.775 -
o o 1 0984 0.732 3
== ] 13 1.821 0.555
(class 4) & T ey 0676 -0.378
03 3.092 0578
2B/ 10.822
o 1 2801 0.750

* p< 05 = p< .01, = p< 001
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FAARoz 2EHA 31 Ao

o

a3 Al71e] FE(M=3.154,
SD=0.670), 4 (M=3.484, SD=0.561), I F+(M=3.141, SD=0.477), 9= =
A ~EY 2~(M=3.263, SD=0485)° FFo] ©ll Al7]e] FE(M=2.719,
SD=0.821), % (M=3.064, SD=0.900), Z*+(M=2.187, SD=0.808), <&
BAA 2EHA(M=2.825 SD=0.832)Ht} =tk whd AE#A A Ao
A4S 13 A719 BR(M=1.709, SD=0.569), <l (M=1.885 SD=0.562), %
(M=1.488, SD=0516), &J& = AA ~E#H2(M=1.807, SD=0591)¢} B &)
S o), 1 Al719 FEE(M=2.007, SD=0.705), 8¢} (M=2.435 SD=0.816), %
T(M=1578, SD=0593), 9|= 9 AA ~EH=(M=2.050, SD=0.716)7} 2]
A =S Zog veyth g9 1 Jud ggd A Juae A ~E
d=E AL A A 7HA 2EdA(FRE, 3], o 9 AADA A 13
Al71eF il A7) Abolell frolgh Abolzb il & 3 Jue 113 A7)
o Bm  2EHXA(M=2514, SD=0795)¢t T AEUA(M=3.303,
SD=0.581)7F 1 Al 719 FE(M=2.335, SD=0.789), & 2~E & = (M=2.836,
SD=0.789) Ht} fFotA Eoki, R B AA 2EH2E Ol Al
(M=2.216, SD=0.689)7} 13 A 71(M=1.957, SD=0.492)c] ®]&] o =& ZHo
2 yeiwc #8654 A Jdeo] Afde il A7 FRE(M=2.569,
SD=0.828), 8rl(M=2.984, SD=0.732), 9|% = ZAA ZEU2(M=2.801,
SD=0.750)¢t Hlawgs W, 123 Al7]e] KR (M=2.801, SD=0.852), 4
(M=3.276, SD=0.775), 9|E 2 AA ~E#H2~(M=3.092, SD=0578)7} t] =
ple=g

® Aol @2 =9
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¢}

Z(Markov chain Monte Carlo) W & F7I8H o2 Ab

=

=

A =H I

o

o

il

i
o

Aoz A7) =3 JTH(Steinley & Brusco,

LN

el 7

7]

o
A

o A& =ooF & Aol

A, FANEEH S DA

sixo] ot webA o

2011). 182 =2

4

X
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!
Njo

=)

il

&
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of tiaf dTshrok. HEe

e FAEdARE S ASsFe=A A FlodA 337HA
il

of A71EdAQl Wt FeE AHr i Yoyl 72 dd HE ATE §3
b EAs=A glstdn. olE Sl Fadee] A2 I uvwls T2
AzgAze] Tl dad 72458 Aed -

AFTAL F - 25T A2AHATLE Aol g we ofj9A W
8}st =712
ATEA2. AN IFIE, F1H BRI E WE JA2AHAT Fd4 W

stol Aol 7F A=71?

6) A3 ‘11*}&-447‘4 T Al 1AAE 39 o9 AA =S Ak 294, dd
Z9d (2018). Fade] =AAZY] TH4 ¥st 2¥ I3E AA AAE EEste.
Journal of the Korean Data  Analysis Society, 20(1), 427-442. DOL
http://dx.doi.org/10.37727/jkdas.2018.20.1.427
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g,
Agato] MEREAS shAThur 3], 94, 2014; 2015).
<¥F 15> TS E ZElcto] AHYH F
B =] N
25E Fet /
n7t&s Xl n) T= %1% =X N
i ) =t 1,039(246,639) 52.1 2,002
FASTE Q0 (21 WY
o 963(226,557) 479 (473,196)
) . =t 1,100(315,186) 524 2092
FASE 1 (X4 mg)
o 992(286,082) 476 (601,268)
i ~ =t 1,140(332,982) 52.0 2259
ISTE 2 (B1 4@g)
0q 1,119(307,375) 48.0 (640,357)

2 AdAR F @ N ARE SuHA e g BAdA A5y

EREESE IS

2,002(473,196)8 ©. =

wAb 52.1%[1,039(246,639) % ],

o3 A}

47.9%[963(226,557) 1010 1L, =2t FAT 7AdE $12016W) A=



=)

BA st 24918S F 2,092(601,268)% o2 @A} 52.4%(1,100(315,186)
], oA} 47.6%[992(286,082) 101, I2AARS =4 3/MdE[42d

$1(2013), 62 F3(2015), 7Ad % 311(20161)]9] A=E EAlddl A}
stk mA"ger Flgde F 0 2259640357 om H
52.0%[1,140(332,982)71, 1=} 48.0%[1,119(307,375) 101 1, A=A A 7+-S
A3 A E[33hd . F$3(20129), 5AA X 312(2014), 631 d = 313(20151)] <]

Aas B0 Ag5tA. 28 2199 x5E Z3E O(cohort 0), 43
E 1]

o m

>

B\

L(cohort 1), 19 dA 2= FEE 2(cohort 2)2 5T},

v dredMs 7HES AHASs] ddlA A LadAdAd TS ol

offl
o,
B
r In
H

o
HJ
>
=
=
@
<
)—U
©
<
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1o
™
il
ol
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ol
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ol
Mg
oot
ftlo
>
>
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of oW Q14 A A7l s Az BFe AAT Hrstel A A
o A FAAA Boprh vk 5 Ade AAL A7) AAAE &

2 Eoolw Ag RopE Folshd,
ool %7k BHEith Dol WRE U izt shm Ae AY Foprt ofd
AAA 3 9otk YT AN thel e Aol hal A2 AA
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D\I
£

<¥ 16> XNZ2HA

MaEM He WA Uz s
25E 0 (21 HL) =5 13fd (2016) 0.888
E5 130d (2013) 0.888
FSE 1 (24 HY) =5 33fd (2015) 0.896
DS 13 (2016) 0.902
=5 33fd (2012) 0.890
ASE 2 (B HY) nE 28t (2014) 0.882
DS 33t (2015) 0.888

&)

M
A
ol
i)

o AFAA g F4E A A GAE T A
Ad 5o A=Az Wa FolE Lolry] S8 Sy, HHs, Tk
A5 agstel 49 Aes

a
W owEel AzAARe] WE, BEAAE AE89

Hi
o
N
L
:|:’4

1-‘

<
re
i
X
Ll
a2
ofo
ol
ol
e
rO
2

=

2AAZY HEAAS dotr Y] f8] duEAo] AAHIAY 24, ASEA
AdAE A48 FALLEE S A5ty s drbs Al o =19
5= 0, ¥EAERE 1, TlHEAEE 28 Adste] 7 5 ES] X
2AAG HFEE At 2L e Frisdass At 53,
FEES FTFAgA WHAE = A= (missningness)i= A& A7 (data
collection design)® <lsto] A8 wjzo FAdof] ofsfr LAY

2] (missing at random)® 7}A &t Ao gaiA] LA AZSHE A
et B AL fEiA dEAS A FEHS AMEst e il &
AR A 9= (full information maximum likelihood estimation method)

o] &gt 71 F 1x AF R (linear growth model: 238 1)1} 2%}
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A2 28 (quadratic growth model: =8 2), ¥ A% 23 (no growth
model: 2% 3)9 FA = AFE vluste] 7P A RYS Ao
e HuE {8 A4 FA= A4 HASH A4 FAE A5
CFI(comparative fit index), TLI(tucker-lewis index), RMSEA (root mean
square error of approximation), SRMR(standardized root mean square
residuals) 3t < AF&3F T Byrne(2001)0] w2 o] Ao sk pgk

o=y
=
of fold W ol T Y F RAW ngel W Hgd mygnt AD

- h=} =

!

o 2 AREds ot mebs o] A9 i ¥ R 2EgS A

(FEfe], =949, 2014). FA= AF= CFIek TLI® 4% 90 ol%
RMSEAS] 4% 10 o3 o £& FAEE ey Aoz ugrh ©

H
3 SRMRS .10 ©]&d w A3dtsl mEol

L
o
fu
ol
N
R
ol
o
38
=
olol
)
oty
(N
(@]
(@]
e

Hu & Bentler, 1999). w}x]4to 2 MIMICE & 7]%3 IS5 E 339 &

_l

AH folde AEe7] N9 AFRAL FHASR BAF AALA L A

AR EEA I AR = M-plus 802 AHESF3A

O W=2RZAZe 24 Wstet A7E dEA
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QA BE 9 BEAAE E179 ANGATt SAAYE 18] Bl 219
dg Aslsta, Zdlde ARFAY FEe ;A Y Ego
(M=2.962, SD-=0614), <1 IHI A7l 7HE = SkTHM=3.018,

Il
gd mF Aol A s IA2AGAZE o] AR =mobA=

SD=0.589). + H° =
Fde meivh
<E 17> M22HA e 77id: 3 g&HA}
s 134 s 34 s 15A s 2stA s 33HA
M7t& MItE M7+&E MItE MIt+&
MSD) MSD) MSD) MSD) MSD)
% AN % N %N N N
2,002 2.845 ~ B ~ _ B ~ B ~
& 4319 (0539
, 209 2782 2061 2013 1979 2062 ) . . )
(601,268) (0.543) (597,309) (0.608) (597,131) (0.614)
c ~ ~ 2,259 2.958 ~ ~ 2,091 2.961 2,056 3.018
(640,357)  (0.616) (635,250) (0.577) (624,373) (0.589)
F. a. ZEE(cohort 0): =1 {'d(elementary 1st grade panel)
b. @S E(cohort 1): =4 m'd(elementary 4th grade panel)
c. 23 E(cohort 2): &1 mH'E(middle school 1st grade panel)
<¥ 18> ZSE Fct 2t MN=2H™A el Az
s 1=4 =5 334 s 1A s 2std s 3stA
=5 38fA 335  xx a
5 1&d 318 = a 469 = a
s 254 435 = b
s 3stA 346 = Db 541 **

< .05, = p < 01, » p < 001
IS E(cohort 1): =4 i'd(elementary 4th grade panel)
T2 E(cohort 2): &1 o (middle school 1st grade panel)
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T3 AZAAY] A7 BEAS AvEy] S8 dREAS A Ay
& ®18e] Husttt FAH R, Z AVES AZAALS AR fostA
AAow ddEHdeH, 53] 12 A7]¢ a3 A7I7F M w2 Aus Hol
UERETH=541, p<01). ThAl Zal] o] A7) &2 A2 AGAS

7H LT E g A7 R w2 JARZARE THAE Aol A

rir
pou)
o
t

(S)
K
fols
Im
ues
X,
ild
2l
Ll
)
ofo
o
wl
)
o
0_};
[l
oflt

<I 19> VM| HMHEEHo| TAE X

RMSEA [90%Cl] CFl TLI SRMR
231 102.500+++(6)  .050 [.042, .059] 951 951 134
28 2 -5 23(no convergence)
238 3 436.632+++(9)  .086 [.079, .093] 782 855 .156

= p< .05 = p< 01, » p< 001
T 28 10 1A A& 28(linear growth model)
28 2 2AF M 28 (quadratic growth model)
2y 3 2 A2 23(no growth model)
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———- Linear growth
4.5 ¢ CohortO(Elementary 1st grade panel)
=& Cohort1(Elementary 4th grade panel)
- —i— Cohort2(Middle school 1st grade Panel)
£ 4
[}
=
T ——
-
P J i
3 ‘/’___._, ®
2.5
14 16 17 18 19
Age
<O 3> IS EAAMAE MEe 8-19M =AM A2 Hat HH
By 39 A 2Y 13 nlasigle W Ao er o e Bk
(A2*=334.123, AdFE3, p<001). o= W& 3o] F7Hd 7Hgol 7174d& <l s

B Y (A2?=334.123, AdE3, p<.001). o] &3 3°] J7Hd 714
of 71Z4tds vy, & ATt Abel = 7 sid E=E 20009 o]l
ol AR Froll FEFs Wks Ve AS WMAE & Qv Wb e &
T Ak 3 A E = Zlo] dasit. dybA ow RMSEA #2 .08W %Y
] (Browne & Cudeck, 1993), CFI¢} TLIFE< 9004 w, 18]32 SRMR
10 olstd of mjalA Aghdk Regolet deg(EAl3], 2000; Hu & Bentler,
1999). weba 2 12 1349 gko]l 12 SRMRE Al ¢)&til, RMSEA$ CFI,
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TLIVF 2% 7128 £ sS4 F AHRMSEA=.05, 90%41=] 7k
=[.042, .059] CFI=.951, TLI=.951, SRMR=.134). Wt %28 2= FH8 ZAir}
AEEA oo, By 3L ;s AL BE FAEC] IFEd mAA K
FHTHRMSEA=.086,  90%A % +7k=[.079, .093] CFI=782,  TLI=.855,
SRMR=.156). Wetx] RPE] BE FA = AFE aefste] W 11 AF A
HAE 7HEsta e BE 15 7HE AF R o Qg s

zh aid A R Azl Wkl By 12 S HA I2ZAAD W)
o5 193l AAIEFATE AMEE Y 12 Azte] wEl FZAgAgte] AF

&

o2 71€7]17F 0.041°] L(SE=0.003, 3=0.536, p<.001)

x

_ai

Aol 2.825¢1 3]714& 2E=tH(SE=0.008, 3=8.004, p<.001).

<¥ 20> 1A MZ 2 &(linear growth model)el ZIHZ2& 1)

FH X|(estimate) EZELAHSE) t gk
A H(intercept) 2.805xx 0.008 363.289
7127|(slope) 0.041%xx 0.003 15.075

* p < 05 = p< .01, = p< 001

FARoE Ay TZEAANAZ YHE FFRAR AFH @
g A8 ea 9 nolFe Askm, Azke] 195 /1% w A=A
ol 004198] Z7kha Q& S ATh(E0). o] 4 RFE ghe] Fol@

Fol7b gltkE HASte] R1MEATEANR, MY IITEAR, F1Idas



<FE 21> ANZte| S50 wE A M2 AL Ho (14-194)

14| 16A 17A| 18A| 19A|
ISTE Q 2.845
FASE | 2.782 2913 2.962
ASE 2 2958 2.961 3018
. TS E(cohort 0): =1 m{&(elementary 1st grade panel)
A S E(cohort 1): =4 olE(elementary 4th grade panel)
A5 E(cohort 2: &1 o€ (middle school 1st grade panel)

et al, 2001). wetA Z1djdas
Hol Wzt el dE 7=

S E(cohort 1)¢ F1H @IS E(cohort 2) F /Mol ZZEARF Zho] Foldh
2ol 7b E=A gRlstAnth ol& HAFsh7] fla MIMICE ol 7] &38ke] ZhA)

[e) I~ >~ =] = PN - . =] &
BEae TEUMTFE AAst ASES SR AAT 3] BA4S A

f
ul
o

-
4

AsEA . 243912 A5 E(cohort 1)9 F13d Z 3 E(cohort 2) F+ 79 ZITE
kel A\ ¥ 71&71E vl A¥rt 1930 AAE Sk A A %

o st Gabl glo) felsE 00015 FNA Aol7t folaha

&
i
%)
ofy
}—A
&
i
WS
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th(£22). FAHeR, FT1dE@FIITE(cohort 2)2 AHo] Z4WEIATE

1o

H,

(cohort 1)¢] AKX} 0.128%F =kom, F13ld IS E(cohort 2)9] 7] 7]

7F 2494 A5 E(cohort 1)9] 7]&71HTE 0.044%F wEdvh F, AA#S F1

’

I F 35 E(cohort 2)0] H =doy MPWAEEL F439d 735 E(cohort 1)7}

o shoE mopa it

—— Cohort1(Elementary 4th grade panel)
Cohort2(Middle school 1st grade Panel)
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<¥ 22> ZSE10| 7[=¢et 1x MZ Z¥(linear growth model)

ZF=H *l(estimate) EZAHSE t ok
A H (intercept) 0.128 %%+ 0.023 5.632
7127(slope) —0.044% 0.007 -6.405

* p < 05 = p< .01, = p< 001
4) =9 2 A&

© Ao WE £
1shAYE nEsha 38hdztA o] A Azl tE 37w
3]

EAtEAS] RS HAdtgth T ATARE FHoE =95, 10

e oeg Awuy gl P

ASE 0 2016(7AHAE)
FSE 1 20134AHAE)  2015(6AHAE)  2016(7AHA =)
ASE 2 2012BAHd &) 20146AHA ) 2015(6AHA )

b

TS E(cohort 0): =1 m{'H(elementary 1st grade panel)
TS E(cohort 1): =4 oL (elementary 4th grade panel)
FS E(cohort 2): 51 T (middle school 1st grade panel)
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A= Aotk (Muthén & Muthén, 2004).

=
=4, ATEAALAS A&7 A F AZEAR el 7o F A

ol7F glojok vk AAZE 7hdEoloF hrh mEhA S A7 AR o] Aty =
24 AT EARS o AAVINME AE&5t7] dol 4 AT EARE 1ol 9

(Cloe et al., 2001; Duncan et al., 2006). 3}A| %+ =

Hgshe A7 A gl Agels] wEel Aol 74 AEEALES §9
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ABSTRACT

Application of longitudinal Data Design and Analysis
Methods to Verify Changes and Individual Differences
- Understanding Psychosocial Changes

in Adolescents Using Panel Data -

Yeong Seon Jo
Department of Psychology
The Graduate School of

Sungshin University

This study provided longitudinal research guideline to understand the
psychosocial changes of adolescents in depth considering the aspects of
yvouth growth and development. I examined the longitudinal data and
longitudinal research and found out the available design and analysis
method in longitudinal data. In addition, the panel data of NYPI was
used to examine accurately the mental health and adaptation of
adolescents from a longitudinal point of view. Specifically, the complex
sample design was applied to the analysis of all three studies. It was
used that longitudinal data design and analysis method suited for each
research question and variable for each study. In the first study, the
group type of school violence of adolescents and the psychosocial

characteristics were verified through logistic regression analysis. The



second study identified the stress group type and the psychosocial
characteristics for senior students in high school using the latent class
model. In the third study, cohort-linked design and potential growth
models were used to identify the longitudinal changes in the career
identity of adolescents. Through three studies, I focused on the diversity
and utilization of longitudinal research to understand the psychosocial
changes and individual difference in adolescents. The results of this
study suggest the necessity of understanding the psychosocial changes
of adolescents through Ilongitudinal study and provide basic data on
mental health and development of adolescents. Besides, it implicates that
various longitudinal data design and analysis methods should be used
appropriately according to research questions and variables. In conclusion,
this study suggests that the longitudinal data survey and the longitudinal
research for adolescents should be activated and that a systematic youth
policy based on evidence can be established and implemented by
establishing and utilizing a system that can integrate and manage

adolescent data survey and research.
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