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£ A sl FUY AR Aol AR T 53 FUANL
Azee Aoz, 4@ 34 FANS WEIW TA st Ao
uel Wekd 2ekee ou@th olF Bl FUATM T G
A4 el Wad 4 91 BTHChen, 2007). = ARl weh AW
o gol Waslge W, Azrel EEol uheh Tele] WakE leletn 3
4% & g,

bt 24 BAYREE o) FUAY REH At s A WA
23 wudod 24 BU4 WF o¥E Budth Fu $94
g3t oFst 24 A4 P A WA D nested) WA A3, A
4oz WAE ¥ RYS nud fel ¥ 2y 3 ARE ol E U
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G ohjeh B2 A7)0 W NSl TRl AYFE F mHo| 2
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ool T AT FaA 4 FAYL WA= ger™e AF

A Alskar At Cheung@ Rensvold(2002)e] <]8t¥, CFI7F dwput
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Maheshe BelgoRy Ryl Aolg pAT 913} FAR o=, A
=

WAE 2Ee v W Ake 71d wP e CFI 7Hav)

01 o] o]

highE Aote 9 o GRa mae AdE & Ao Chen(2007)9—

SRS A7]7F 3007 ol W CFIZF .01 ©]%, RMSEA7} .

SRMRo| .03 o)A ®glsts A$ st =4 =dAdS vl
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A (intercept)oll Qo)A 7Hel zkel]l =}o] 7}

A=A, W& (linear slope)ol oA 71 ke Abol7F A=A, A5
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BEHAGE oA 7JEY MEAd 5A4E& kst st W
Hol Q7+s FTASR = HI(person-centered approach
Lk ok skl o]l vk JRAekar, viszsk S54SRl

=
'L
o T
il

S 5= sth(Howard & Hoffman, 2018).
H AL e Boloa sl FLy I Q= A AZ=EA (Latent
Class Analysis, LCA) AAl A& Wl Aol &= o]dH2 EAS
@ steta o]FA iEd sl T Y A4 W
U= ol (Al 8, 2010).

AARFEFLGM)Z v #= o

o] Adtsle] Fx3E HAR3 o] AAE S
GMM) ol tH (218 4= 2015). ©]& v ed g2 (
model)d] FAH HEPRE & 4 dH(Ram & Grimm, 2009). T w4
FRY o] st RS 7% AEE k(e Ad)d W}

multiple-group growth

s
3
it

AHe F4sc o W], AFEGEI S AF AR5 HA AR =1
WAl oy Ax & fJd SA4S yetdle Az 29 (Latent
Profile)= A™sta, 2z FAZz=sdel WA 4s FAHsHA Ao
(Wang & Bodner, 2007). & A EgEYoA = dAqdde] o8 314

e
2 A H(subpopulation)o] &3 AR 758w, ZF st EF TS W3l
Aol 271X A Xhol_?loﬂ ztol & HolAl Hrh(Petras & Masyn, 2010).

old Al WaAAE YEe FAZERAS EFetal, FAZE
dHE A2 ThE %ﬁ’r?ﬂ;ﬁ.% FA = oA AFEFEFS (4] 33)H
2ol YyEeld 4 Aui(dv™, FaA, Y, 2019, Ram & Grimm,
2009). o] ¢dteo] wWEgrs wigo g (2 33)9 7 245 AW v
¥ 2

c
Yy — Z [”cz' (bOz‘icht + 01401y F gy, Ty, ) (4 3.3)

c=1
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Yy SAAA =1, 2, 3, Dol o] A o] SgFTH S ofu gt

C= FAAZ F AFE Fad0, s AAAS ol H4 it &

W3l Aol th3ak 7] A =¥ (basis vector)e] HAE ztz} 27]%], Ux}3
(=W shE), olAeS YEMATE by, bui, Dot 2 714 WEQ] U
of g3t A 9 HIAAFTE ek, 72t Hytow 7 Z A A
Zo Hat WskAA S FASA I vpA o R e, = AFEE, 1S
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+ 3R 8 (Mixture Modeling)®] F#AEE A1 A

Hek HAE 394 HH(bias adjusted three-step approach)E %

7| W AfoA gy 194 H-% (one-step approach)<
AAREg R FHlel a3 E FAd FAHS=UY, ol FW FY
oA &= Holegtal olsfstdH W
1A tH(Asparouhov & Muthén, 2014;

o
AR
& FHlel FAAF BRO 9% 3

o
o

o
1

Vermunt, 2010). 1¥+4]
T o], THQl fiel wel FAAZTA As5E AP g A
9 sfiAel Getd 7hsAdel  AtH(Asparouhov & Muthén, 2014;
Nylund-Gibson, Grimm, Quirk, & Furlong, 2014). ©o]¢} w®]uslo] #H 3k
AR 394 WS AT £7F Al 389 G ajAlst,
T oFE&S gste] EASy] witel] FwWileo]l FAZEIU FH
HAE FEE HluA dAFoR FAHsE WHOR R g

(Asparouhov & Muthén, 2014; Bakk & Vermunt, 2016).

=]
-

o

@ JhsAgel Be FAAF WREW, WEWNS wEo] 2 Al

A BAY 394 HZHEES F2 gL daE Axd 1ygdy
(Asparouhov & Muthén 2018; Vermunt, 2010). 3 WHA @A A= ¥
WS FHatA F2 FEolA A EWRINES o] &sto] AT Y
27 (unconditional) 23 w418 T3 7 A4S FAASTY FE
ARt 7 dA dACdA = 3 AA GACdA D IAAAZT AP
¥ (latent class posterior distribution)& &-&3slo] Z+ I gxp7t 71 &

A
s

sttt ojuf ZF YA AsE dEo] s we ZEuedd o
H AHola, o FEL 1o olyrE =z o]y FiF
error)7F A # Fojof st} (2] 34)v WEW Noj

2 FF(classification
oj}
H] & (classification uncertainty rate)2 YERH ZHo|t}, o]sle] A
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Asparouhov & Muthén(2014)2] Ao W& A ojt},

]')CPCZ:P( 62|N Cl Z P (}’\—l] 34)
(A 3N N& HEAA No| ohe gaAAE col PE AR

Mes vetid, G= idA a3ge] A Al S (true latent class)&
oulgtt. Uwx idA #Ege] Axyd(o] A9 8% A st ¢
g F128)E& etk PG =6l
Al A Ak dastd, (2] 345 FAAS ool TFHAY A

obele] (4 35 Ni B5EuU N we) A | Sgd g

o] MEFE Tk N& Co E94AZ Z=AHXNR, (4] 35)E 2Ae oy
A | #IFEAS FES T

P(N=c¢|C=c,) P 2l 35)

= — = - - Al 5

e YN, (

wet A FAAES FFahs FHAA AAD 99k B B LRE

wgstel 2 Aol FAAES nAF stk oo wxu v A=

HEWe NS JAAZE € AxwWoen @8y, N =HoAE

aelsts] 98 logle, Jag, )K= AAAZT T AT AZ)E B85}l
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HAZAZ AN
+23

E
4 x| 2

F22 K|

I=}
=
=

B 275 wEHolo FMA

c}
oil

Ha N Aol o] 54
&3l 9 th(Asparouhov & Muthén, 2014).

T

L

GRS R R

AA S HEH

%

(model’s goodness of fit) A+Z

2oy AHEHE o

B

10

o

Fhol Al H E A (x?, chi-square test of

il

PN
T

= A
Bo] F7]

243

o’
"
P

x
3t

model fit)©]

o
o
e

oj

n}]
B

st %<4 (Relative Fit Index)e} Z A g = A4 (Absolute

B
3
&

1
ol
N
R

No

¥

B

ol

3
)=t

Fit Index)&
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TRl 72 mFdo] vla drht AwHo] BeAF nelFH, A
AYE A5t AFRG] Ameh Ani & PPHEAZ Aoz

Brlslel HoFEr, APHTE A Fol= CFI(Comparative  Fit
Index)(Bentler, 1990), TLI(Tucker-Lewis Index)(Tucker & Lewis,
1973)7F 9ar, A& st xS0+ RMSEA(Root Mean Square Error
of Approximation)(Browne & Cudeck, 1993), SRMR(Standardized Root
Mean Square Residual)(Hu & Bentler, 1999)7} 1

AU AFE A4 CFIst TLIE E3 =3 A4S wus u 2
BAQ A1FEe EASA ok, B 90 ol golW FEF AFE

2, 95 o]4old vy % A= FdddtH(Hu & Bentler,
1999). ddl A= A4¢ RMSEAE .06 ©]3}, SRMR2 .08 ¢t
[e)

2P A eyt ottty sy (Hu & Bentler, 1999), #ko] #&4=3
O Age RYds v g

T3 AAEFERY FAAA HA AAAZT & AR s o
st AH FA A F(Information Criteria, IC)¢} o8] =E& b ¥luE
gk 2y v HF AF, BR7F ety A gs] ol oM =AE YE
Y= o E &3 (Entropy) & #8353t}

AR FA AFs AR WAAS dA A FeS RHE] A= E
w5 Qe A F=E, AIC(Akaike Information Criterion)(Akaike,

1974), BIC(Bayesian Information Criterion)(Schwarz, 1978),
SSABIC(Sample-size Adjucsted BIC)(Sclove, 1987)¢] Ut} o] &L 3}
ARG Fo mE By Ay PSS Huste A4E B3 A
7] 2 FA BEo S 1133 H(Nylund, Asparouhov, & Muthén
2007). (& 36), (A 3.7), (& 38)2 AHF=AASFS AIC, BIC, SSABIC
S YERAT ZF Ao A L X4 (Likelihood ratio), p& 4 X4, n
< X8 A7 E etk ol & AFE ek d 283 V5ol
O

AL o, 7 AW A5 go] 425H L HFEI A

4) 71%2 2¥(null model 3 baseline model)o] & W <2le] #H
FAsA 2= 2otk s kAN W 7he] ofFd A
dETF 7HE A e EEYolr.

i -6
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sm Qubm o AICHTE BICSH SSABICO] © b AFE A%<l
Hoz dHA JtH(Peugh & Fan, 2012).

AIC = —2In(L) + 2p (4 36)

BIC = —2In(L) + p[In(n)] (2 37)
n+2
24

SSABIC = —2In(L) + p[In( ) (# 3.8)

o] By I AdesE vud = A & F= A RIAFEE A
T 5L 2y 1l Fol= LMR-LRT(Lo-Mendell-Rubin
adjusted Likelihood Ratio Test)(Lo, Mendell, & Rubin, 2001),
BLRT (Bootstrapped Likelihood Ratio Test)(McLachlan & Peel, 2004)°]
AT LMR-LRT®F BLRT+= #AAIZ9 W47F k-191 233 ki &
ol Ad AFE wluste], B R FAAZe] o AARAE Y
Bt Th p-valueZt frolsttbd A AS e JHart ki)l RES A9
tHLo et al., 2001).

e 4S8 Y= JdEZY(Entropy)e MY A7 2 Fdkel] A

3 BHHJEAE ey 03 1 Aol o] ke 71T} 19 7Hhe5
= Ad BF7F AEsHA O]Toﬂ‘i%i 4‘3] 3t} (Celeux & Soromenho,

1996). Entropy”} ol ALxd uf < ARNA e gk WA A 7+
(cutoff score)o] <=#|3}A| = ‘E%PJ/} Muthén, 2007), &dutx o = 0.6 o]3s}
d Wi FAAZT EFol FA7F vk B (Muthén, 2004), 1 A3}
2 WSt Aol ofFuha dAdti(Weller, Bowen, & Faubert, 2020).
T3 AAAZFY 5 48 o FAASTEHRE AP A5E H &
ol stk FAAFe AAg v gl A= g oo
A, BE AAelA Ak BlEo] 5% HRE)l FA A Fo] EA
st FAAZFOoZA el thEA ] 1‘%5‘6‘}5}—’ 2 H(Andruff, Carraro,
Thompson, Gaudreau, & Louvet, 2009). 5=3%+ ]ungJJr Wickrama(2008)+
M AL FE AA S FAAIZY] vE&o] AA R 1% olstd 4

$ AAYE BRI A4 22 & dvkn wasdr
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oF &-tH(Muthén & Muthén, 2000).

2 ol A9 AFEYE AAAHeR A

: :|: el lelelsl e e
5 2 [ H 2B 4 |5
o o o o o
- = 2 5 23 23 53 = o1 21 m 1
= = = 2z Z= =5 a5 o3 s = s a3 =
gt X | 24 55 el 7| = e g =) B S5
261 5 o 2of 204 6 Zof Hof 20 201 101 o o
£2 Z3 k|
eV EEERE e
7| 12 25
Hatg Hatg
EREPIE
SHH sl R
me ATAS

[19 3-5] A2
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H ¢ % (Maximum Likelihood) 74 W
EHoR Baeg FASE AAdA 4

927} 0BT e gro®m et Aot

A e atedo] XA ow WAsE A7 @eE At Heywood case
)
=]

MR
2,

fu Ly

r]I

W

AL HYFEA a2 FAZEsdel we de] +4)
o2 Addsgit.

eos FAzesede] 5 AAs] 98 dFEFEG] FA=
23] 5 2HFH A S7TIM AR =4 A9l AL,
BIC, SSABIC# =¥HadF #A52 LMR-LRT, BLRT, %< d&
YERH = Entropyst Z=ad® Abd = 8 ow&S HES o
3 4-13>¢l A A

il

<HE 4-13> ZAAAZFT ol mE RFAFE, AFE Al 9 v &

Zzy
:JFE 27} 37} 47\ 57)
2
73y 2% -6619.293 —-6596.858 -6526.098 -6492.585
R df 14 19 24 29
AH AIC 13266.585 13231.717 13100.196 13043.171
F7 BIC 13348.617 13343.046 13240.822 13213.094
2|4 SSABIC 13304.135 13282.677 13164.567 13120.953
2y LMR . -
59.406 43.755 116.145™ 65.362
i -LRT
A% BLRT 60.917" 44.868™" 119.100 67.025™°
=i
Entropy 894 .839 769 737

el

2,054 (98.6%) 52 (2.0%) 222 (8.6%) 533 (20.6%)
L aped o 36 (14%) 2487 (96.0%) | 1,713 (66.1%) 103 (4.0%)
n2 Z2aedd 51 (2.0%) 193 (7.5%) 287 (11.1%)
Al 4 2 oH)e 462 (17.8%) 165 (6.4%)

1,502 (60.0%)

#: p<.05, #x: p<l.0l, #xx: p<001
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M, FAzEaAde =5 FTE5LE AIC, BIC, SSABICO] #HAdh=
AE BAoy, [17 4-6l04 FAZzade] F7F 37edA 4=

.?:

ek jrTh 7oA 52 WE u AasteE Jerh Sad s 80
T AT BE FA AFe dibHoR FAAZFY FE FEHTFE 4
v, aste Aevt doiA o ® ZolA = ‘elbow point’7b A 2 5}

iy
A & AAHste <A77 2 4 At (Nylund et al., 2007).

13400
13350
13300
13250
13200
13150
13100
13050

13000
3 4 5

N

—AIC BIC ——SSABIC

(28 4-6] ZAZZIYD = F7bo] w2 A5 A3}

A & ¥oted wf LMR-LRTHE
O =2 Ados 4Hx dow, BLRT7} #9384 %
< A MAZERAY FE 77 Aol AV 2 o+ Ao
(Nylund et al., 2007). 98] <3 4-13>5 B BLRT7} Az =39
o F7F 27571 BE AgolA Foerdth oldg Ag M AFe
FAAS = AR 2A7F HY] o ER gE
A 3} tF(Nylund-Gibson et al., 2014). ¥#F¢] &<l Entropy
gl gl #A glo] BT 6 o] el Ao®E e
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R e o 7 e age] Frofl mE 7 22 add Aty 5 9 v &
S AHE A, FAZE ] Frh 2 5L 3 A AAANA A
A s v go] 14%, 2.0% Oo® 5%KTE 2om 1% 77k ZR )
do] vefa e, ol A FAzZEgdR By oy I
A TH Andruff et al., 2009; Jung & Wickrama, 2008).

ol9} o] AW FA AF, EIPWWAZF A, Entropyet ZE bl
g, FAZRgYde] A 7tsd T8 TPHoE aHete AAEZE
Ao F7F 474 o] b Agsivta AdEdth <& 4-14>+=
FAZZFAL] 5 N2 A4S o) AFEFRIF Y By FAHAAE
UERd T <E 4-15>¢ & FAZEade) mE F4 AHE ST E
o] HytS A3

<E 4-14> ZAZZIUE oAy Bg FH 3
AHE] &
SR ET TR e MEES AF EReA
(&)
999 A9 (%2, 53 24D 2238 107

1 e 45 : LE: 261 016

(86%) DL o0 045
1713 AA(F2, %3 F1) 2045 015
2 FTFE HA . w=has g -011 006
(66.1%) ol A& ~.006 006
193 AR (F2, 3 3 2065 086
3 ¥4 ¢ ) w0 sS -245 026
(15%) e 170 037
60 AR (F2, 3 3 1499 056
4 AFE #A ) EWE g 154 017
(17.8%) ol A3 031" 012

1 p<.0b, #x: p<.01, *=*=x: p<.001
<3 4-15> FAZmadel me A AE g e it
o 1 ) %3 511
el ek At At At At

T ERE 1.26 2.22 2.34 2.18

2 FFE HA 2.05 2.05 2.03 2.01

3 %714 g 2.96 2.20 2.09 2.10

4 AFE A4 118 1.44 1.49 1.66

_ 65 _
q &)



[Z2% 4-7]°

Fack 7129 =AHAAA 1, 2, 3,

A Al &

KN
=

S EERERIEES E

T

I
<t

)
—_

}]

q__mo
ﬁo
JJJ
il

Ny

g 2ol7h tha

.

¢+
ol
o
o
oj
olp

ok

HAIE

Kl

}8.6%) ——&+F& RX1(66.1%)

H7.5%)

ilof
<0

712 Y

]

—_—

M RAI(17.8%)

o]
oH

iE

]

—_—

(29 4-7] &A= 25

H]
—_
XA

~N

= 39U (8.6%)

3L

A

s
=

¥
P ehel ] o)

A
5

o
)

7ysle}r), A

=
[}

A

o F29k F3 Abole] T3F AlA el sk S 2.2380]41, ojwfj o] &

-.2400. 5 A|Zko] Ao upef

o] &

261°]t}.

Ak

~

_66_



o

il
)

—~
file)

22

oj

—

A

A

—_
fie)

)

o

mo

(66.1%)=

FowA AT

o| 2} &

ox

B
o
o
oj

i
+

o
M

%0
N
Nfo

o

N

™

shalx) o

7 9]

Tor

=)

i
X

vzel

i

-
a}

o)
o

—

NH
il

ox
I~
0

—_
10

o[

2.0450]

718 ol A

oj

™

—

~H

—_
fite)

il

= 394 (7.5%)2

3L

Al HA ZE A

&2 )7}

)
~

-
It

o

El
o
Lo
el

Eo]

A

ks

1 Ax7F 001 A= HH

T

ot
oy
Tor

17002 A

1

;00

o] 7}

sh-go] -2450]t},

)
~

4

}

94

KA

%

o] 2.065°]aL, °] A
grol Aol e}

=

o
~H

o
o

o
M
J_AIO

|

—~
"o

22

oj

B

A
[l

T HAZ
Sstul 18 o] 27|74 A HH o7 A vk

(17.8%)

R

ol A

SRR

al

d

o

3
;O_l

Njo

i

AL
00

)

Tor

N
A

F 7% 9 veng

T

ot
oy
o

_67_



s
—d
AN

o] 1.4990]a1, olwje] F3¥sH&o] 154, o] &3 -.03
e Ak 4
o BE AN e o
e el FEIAA o GEL ALE G4’ Y

?

[:Lﬂ% 4-8INe 7 A Z =5}

i oF N
o
2
)

=
/51 AL Z(Tukeys HSD) Z3E& yeEdit

Sh?

: 1

[29 4-8] AAZ=apdo] wg 7H1E k7718 Wske 4

D 7 agelA Aol g Ae olags FAol obhd, 4 Ww UM AHE GYT
719 o] HFS AAs Aol).

8 <E 4-16>914 1€ 719 A8 4%, 2 F4E 44 49, 3¢ $o9 93 A9,
42 AFE §4 J9e e

_68_



~
%o

79.7"
4<1,2,3
2<1

2376 4467

2629

4<2<1,3 4<2,3<1

4<1<2<3

_UT EO
~
S

skl p<.001

-
i

i

x
o

oy
o

)
—_

7
No

Tor

N
A

—

~AH

oF
i

Njo
&

—

s
g

—_
fite)

o
oj
T

ot
oy
o
o
N
A
=

Njo
&

s
0}

<H
T

—_—

o

N

&

—

e

o
T

ot
v

—

A
g
—_

Tor

N
i

!

% 44 el v,

]

(%

Hole A

o
ER

|

ECEREE

7

\=
=R

Tor
o)
N
{
o}
K

NS ERIEEEE

A A el A

10

0
o

oy
o

o

—

A
o)

|

Jeh)

ol

718 sk A

mH
gyl
;O_l

)

-

oA ME b

A

bk veow

shols

v &=

‘cq

]

o

=y
A

=

%!

oF

A} & A Z(Tukey's HSD)

il

)
it

ﬁo
gl
ra

rvzel

_ZTI
0

)
)

—

0

=y
)

~H

=

—~
file)

<
o

13k

3lo
= U

)

gl

4-17>0l A A

<3t

o MEg

o]
=

3 2 9}

A

)
=
=z}
=

ERARTRERY
JEENEE R P

Z

h=d}
=

er

3

A

ail

[e)
o
Atk

oln

R

SAFEY s So Aol 7}

ol
=

&l

E 4-17>9

tekatel, <

_69_



ol A, A, FaEA, FUAS FEoAA e HES AN

¥ 4-17>9 2w ako] ofskalo] wle| ‘Y-7)™

ol
L

=7

jubad
Boxg
o
o
1o

=
Mgol wom, FEE A Ty @3, ArE FA
Al o] H)| &L o Alo] Gt BT =9kttt T AGFEE H
H, TREA SAEA Y *n‘ﬁ‘r’ A

Ak wgel 1 wgrom, Ro1Y ghal Hue

tlo

o X

lt

O

g msth ASE HA ged nge guAds g wih
<E 417> ¥ 9 EATFRE FAZZRAe v
P EA TR
a = °] o= A FEEA gAY
=25}
A AHH Al A A
B A P P A A B P A Tt
T T T T T
7719
1 Al s} 136 9.7% 86 7.3% 92 8.5% 100  88% 30 8.2%
(8.6%)
Foz
2 A 924  658% 789 666% 702 646% 771 6719% 240 654%
(66.1%)
7719
3 23} 99 7.0% 94 7.9% 91 8.4% 78 6.9% 24 6.5%
(7.5%)
A%
4 FA 246 175% 216  182% 202 186% 187 165% 73  20.0%
(17.8%)
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1 2
Tukey’
e A7 18 Ak F5E R4 ¥19 g8 ASE §4 F e
" @# Ssb  W@#  SD  @#  SD Wi SD W SD

<1 3.42 92 3.68 91 3.29 .86 2.92 91 3.87 .85 81.22 ™ 3<2<1<4
z::;' 52 3.30 91 3.26 90 3.19 85 3.02 84 3.70 .85 4995 3<1,2<4
e 3 3.27 91 3.12 81 3.18 85 3.05 .89 3.65 87 4378 1,2,3<4
arl 3.16 82 3.16 8 3.09 5 3.10 .85 3.31 5 9501 2,3<49)
7 s <1 243 73 2.70 5 2.31 64 1.88 79 2.94 .69 1624 ™ 3<2<1<4
o] 52 2.40 64 2.42 61 2.33 08 211 65 2.78 59 86.79 3<1,2<4
:Q]L ;—}‘3‘7]71} 3 2.33 67 2.16 64 2.27 60 2.08 68 2.67 .68 6733 7 1,2,3<4, 3<2
- arl 2.29 61 2.22 26 2.24 .00 2.18 64 2.51 59 3059 1,2,3<4
<1 2.99 .50 3.28 A48 2.90 44 2.52 54 3.39 42 2448 3<2<1<4
o} 2 2.99 .50 2.86 42 2.87 40 2.80 .50 3.22 44 9541 ™ 1,2,3<4
EH %3 2.92 45 2.84 42 2.88 41 2.76 A48 3.17 41 7156 77 1,2,3<4, 3<2
arl 2.89 43 2.81 39 2.86 .38 2.81 46 3.06 41 3874 1,2,3<4
s} mmg <1 2.00 52 1.81 .20 2.07 A48 2.36 o7 1.65 A48 1372 ™ 4<1<2<3
A BAE T2 2.02 .53 2.14 00 2.06 49 2.09 51 1.75 A48 5362 4<1,2,3
T 3 2.03 54 2.18 o4 2.06 20 2.15 o7 1.78 A48 4789 T 4<1.23, 2<1
a0 H= a1 1.97 49 2.06 46 2.00 44 2.02 A7 1.81 A48 2419 ™ 4<1,2,3

o 2 X8



1 2 3 4 ,
a A RS S GhE 54 w1 98 ASE #4 F s
3t SD 3t SD 5t SD 3t SD o 3t SD
=1 3.06 .61 3.14 D9 3.01 D9 2.90 .63 3.26 .56 28.08 2,3<1<4
;12 =2 3.02 .56 2.99 45 2.99 54 2.88 55 3.21 .50 2634 7 1,2,3<4, 3<2
sz =3 3.03 .56 2.97 41 3.00 54 2.87 54 3.20 49 243 ™ 1,2,3<4, 3<2
il 2.98 .56 2.99 49 2.95 D2 2.89 53 3.13 A48 1699 ™ 1,2,3<4
gn7
7+ - 52491 183.85 518.04 161.81 51874 18279 48532 1926 56762 187.31 122 1,2,3<4
A E10)
=1 3.13 43 3.31 45 3.06 .38 2.85 A48 3.39 A1 1277 3<2<1,4
I =2 3.10 42 3.00 41 3.05 .39 3.03 .39 3.33 .40 6695 1,2,3<4
3 A =3 3.10 .39 3.07 .38 3.06 .35 3.05 42 3.26 .38 3532 1,2,3<4
ol a1l 3.11 A1 3.03 41 3.09 37 3.07 A43 3.22 .39 1826 ™ 1,2,3<4
! =1 2.81 .50 3.01 H6 2.74 42 2.49 58 3.10 .53 1201 ™ 3<2<1,4
2 LA} =2 2.75 A48 2.65 43 2.71 43 2.66 ol 3.00 bl 5808 1,2,3<4
A =3 2.78 44 2.71 40 2.76 .39 2.65 52 2.97 45 4166 ™ 1,23<4, 3<2
il 2.75 A7 2.66 A7 2.72 41 2.65 54 2.95 43 4231 1,2,3<4
skl p< 001

9) At 1718 Ash2 s kel BlaeA Fol3 AolE yeh A skt
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Abstract

A longitudinal study on types
of trajectories of students’
academic helplessness and their

predictive factors

Hyeonju Kwon
Department of Education

The Graduate School

Seoul National University

Using longitudinal data, this study aims to analyze types of
trajectories of academic helplessness from the first year of middle
school to the first year of high school and to identify factors
predicting the types.

Most of the previous studies on academic helplessness analyzed the
relationship between academic helplessness and other factors at one
point in time. Longitudinal studies on academic helplessness were

rarely conducted, and these studies reviewed only the probability of
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latent profile transition between two time points or reported only the
average change of middle school(3-year) students.

Therefore, this study focuses on how academic helplessness of
middle and high school students changes longitudinally over a longer
period of time. In particular, this study aims to identify heterogeneous
types of changes in academic helplessness among students. Moreover,
this study i1s intended to figure out characteristics of each type of
students, and to identify factors that significantly predict each change
type. Through this, this study tries to derive meaningful plans to
alleviate  students’ academic helplessness from a long-term

perspective.

This study aims to answer the following questions.

Research question 1. How are the heterogeneous longitudinal
changes n academic helplessness
categorized from the first year of middle
school to the first year of high school?

Research question 2. What are the characteristics of students’
personal and environmental variables by
types of longitudinal change in academic
helplessness?

Research question 3. What are the factors that predict the types
of longitudinal change in  academic

helplessness?
To start with, the average growth trend of academic helplessness

was 1dentified using Latent Growth Model. Based on this result,

heterogeneous types of trajectories of academic helplessness were
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identified using Growth Mixture Model. And focusing on the factors
that have been reported to significantly predict academic helplessness
in previous studies, this study reviewed the characteristics of
students by those types. Lastly, factors that significantly predict the
types were identified. For the analysis, data of 2,590 students and
their parents were used from middle school 1st year panel of Korean
Children and Youth Panel Survey(KCYPS) 2018.

According to the research questions, the summary of results is as
follows.

Firstly, as a result of growth mixture model based on quadratic
function model, it was found that there are four heterogeneous latent
profiles that show different trajectories of academic helplessness. Each
group is named ‘increasing helplessness’, ‘maintaining medium level’,
‘decreasing helplessness’, and ‘maintaining low level. The ‘increasing
helplessness’ group is a profile in which academic helplessness
increased rapidly from the first year to the third year of middle
school, and then slightly decreased when it came to the first year of
high school. The ‘maintaining medium level group is a profile whose
academic helplessness did not change significantly for 4 years and
maintained a steady, middle level. The ‘decreasing helplessness’ group
1s a profile in which academic helplessness decreased rapidly from the
first year to the third year of middle school, and its change was
insignificant when the group went into the first year of high school.
Finally, the ‘maintaining low level group showed a moderate increase
in academic helplessness for 4 years, but this group showed the
lowest level of academic helplessness at all time points, more than
any other groups.

Secondly, as a result of examining the differences and changes in

various personal and environmental variables according to each latent
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profile, male students showed a higher proportion belonging to the
‘increasing helplessness’ group than female students. Female students
showed higher proportions than male students in the groups of
‘maintaining medium level’, ‘decreasing helplessness’, and ‘maintaining
low level. In addition, as a result of examining the ratio of latent
profiles by region size where schools are located, the ratio of
‘increasing helplessness’ and ‘maintaining medium level’ groups were
the highest among students in small and medium-sized cities.
Furthermore, the ratio of ‘decreasing helplessness’ group was highest
in large cities, and the proportion of the ‘maintaining low level’ group
was the highest in rural areas.

As a result of examining the changes in various variables related
to academic helplessness by latent profile, ‘increasing helplessness’
group, in which academic helplessness increased over time, showed
decreasing patterns of subjective academic achievement, academic
self-efficacy, self-esteem, expected academic level, friend relationship,
and teacher relationship, while negative parenting attitude tended to
increase. The ‘decreasing helplessness’ group, in which academic
helplessness decreased over time, showed the opposite tendency. In
the case of the ‘maintaining low level’ group, in which academic
helplessness gradually increased but maintained the lowest level,
subjective academic achievement, academic self-efficacy, self-esteem,
expected academic level, friend relationship, and teacher relationship
were significantly higher than other groups and the negative
parenting attitude showed the lowest level at all times. The 4-year
average monthly household income of this group was also
significantly higher than that of other 3 groups.

Lastly, predictive factors of four heterogeneous trajectory types of

academic helplessness were analyzed. First of all, the higher the
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subjective academic achievement in the first year of middle school,
and the lower the academic self-efficacy and teacher relationship at
the first year of high school compared to the first year of middle
school, students were more likely to belong to the ‘increasing
helplessness’ group than to the ‘maintaining medium level’ group. In
addition, the lower the academic self-efficacy, self-esteem, and
teacher relationship at the first year of middle school, and the higher
the parents’ negative parenting attitude, students were more likely to
belong to the ‘decreasing helplessness’ group than the ‘maintaining
medium level’ group. Finally, the higher the academic self-efficacy,
self-esteem, expected academic level, friend relationship, and teacher
relationship, the lower the negative parenting attitude, and the higher
the teacher relationship at the first year of high school compared to
the first year of middle school, students were more likely to belong
to the ‘maintaining low level group than the ‘maintaining medium
level’ group. As such, in these comparisons between groups, not only
the amount of change in predictive factors but also the initial values
at the first year of middle school were significant factors in
determining the change types. Among the amount of changes,
decreases 1n academic self-efficacy and teacher relationship were
found to increase the possibility of belonging to the ‘increasing
helplessness’ group. Moreover, the improvement of teacher relationship
was found to increase the probability of belonging to the ‘maintaining
low level group.

This study i1s meaningful in that it analyzed the heterogeneous
trajectories of academic helplessness, and investigated factors
predicting the change types. The educational implications from this
study are as follows.

To begin with, it 1is necessary to deeply understand the
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characteristics of students who maintain low academic helplessness or
whose academic helplessness i1s alleviated over time. This will be
helpful when establishing policies to reduce students’ academic
helplessness. And proper educational supports and interventions are
needed for students whose academic helplessness worsens over time.
Furthermore, educational measures that can be implemented
pre—emptively at the middle school should be established in order to
prevent students’ academic helplessness from being solidified. Lastly,
academic helplessness can be reduced through changes in students’
personal and environmental variables surrounding them. In this
regard, various educational supports are needed at home, school, and
local levels.

In future studies, it is necessary to try various growth models to
examine changes in academic helplessness. In addition, multi-level
attributes of educational data should be considered to explain how
school characteristics and school-level variables affect changes in

students’ academic helplessness.

keywords : academic helplessness, Growth Mixture Model,
Latent Growth Model, Korean Children and Youth Panel
Survey (KCYPS) 2018, longitudinal data analysis
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