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4T 5 9 Vermunt(2010)9] 354 F893e A8stoick. o] WHe AW 55
o)A QBF A BASEA, U 2k Aol L 94 wido] IRk ek s
248 4 e 19k Aolth. PALOR, [SHAPINE SUHSE ke o B
TS PO T2, 28A0IAE 2 Al el A4 FsAo] 71 e Fee
Fepslo), ofuje] g Bahgo] BAK O BN IAGIAL 9 HrET waH

/o] 3¢
FAES 249 TAE B4 2 AFolA= R3STEP AAE S sdHS(1Ql, Fiu,
EH QN7 ARG £ SEo FAT FFE A= =
gEsto] 7 AT 1 SEHFAEA A5)9] B+t AolE AS5HHAsparouhov &
Muthén, 2014; Vermunt, 2010). °]8|3t Ax}= FAXE BEHF9] 2X& HATOoZH
SHHEP7E A 2% vA= 9T A7 1 %—é’:—@-f,\_ i}ol—é— Ho} A4 017%] ﬁﬂ7}“6¥
= A stH(Asparouhov & Muthén, 2014). & I+ A7t
ol

tN

g %ol A2 oE g e 2 FRET=
(inter-class differences) o FEo1ct. 2, ZF 53 WolA2] W34 (intra-class
change)®t ¥ Q21 71| A|FA AS52E2 B A9 B4 HYYE HolA= FRO=E,
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WU ARIR FET|O) HAW ADIEE OfF WL QUW NN 95 UM NUBUDY B

M=EFED dls8d

RMSEA=0.031, SRMR=0.011). °]& H}E‘f_i TG 5 7“40}71 A3l 2~5H7HA|
18gZ vlwst 23}, AIC, BIC, sBIC #4E, Entropy, LMR ¥ BLRT A%, si4 7}
AT Jd vE&S 36 48 do] FAEst Ao EIEAT(Nylund et al., 2007).
JHEAFAIC, BIC, sBIO)w= 37© Huh KT Askyl, 5HT A= AAHPE7E 2o
4o SeAdT Aol #go] 7P & YER T (Nylund et al., 2007). E3F &
3 " 23, LMR=17.961(p=.01), BLRT=19.104(p<.001)E 3{¢ ZFPH} 43t
2o H=rt FosHA &, 5HT BPoJAE o]t AP FAlo] FAZF O
2 RYotA] Yol 4317 2FPo] HH nPow Wt 4T HFPA EF H
S YElHE Entropy:s .682 3Ry EHA 8 75t HYolH(Clark, 2010),

A vl 34 7hsst E28 BHth B EAoA 47 IR[], &4 Td
At 7%, T oE A 8%)9] HlEo] AHHCRE AA Yewt. Itz FAY
9] Hl&o] 5% HTY A FARL 7HsAdol A71EM(Nylund et al., 2007), ¥
H(knot point)E EFF H HAY BFPAE 7~8% FolAE HHE EF9
gol tha wobd 4= glgo] BHaE HE thMasyn, 2013). I1Ho= gﬁb‘sm oo
79 471 AL AFE H3slope) Fdol A ow F3o] FREC], WEH-ASA

A87]9 B4l wrdE AYA PANGOE AT 4 e,
ARPEE o2 Ao FAYDE J1EEAL X 30, 4 AP WAL 1

Yol AL AANE 1F 1%L B 2713k] 1.500(p<.00) 02 744 vk

I, F 7 B@ ASRG1, S2) BF SAMOE §O3HA ot 008 R ¥
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2 AW, o] WU AMEE REI} &0 B £5S A4 E40] 9]
mojE 4

0% BHsiAth ARG 2(9F 7%= B 271 1.837(p<.001)E
= 43} HIE(S1)2 BAALE 9

T Bt H8RE(S2)2 330(p<.00)2E F7F
BAR AUEE QELTF F53 £40] o]
el gkt IS 3(F 75%)2 7HE B2 HAudo]

FOE, Bt X7l 2.069(p<.00D)E HIF =2 3ot HAE7] o H
HSE(S1)2 0.094(p<.00D=E F7Ft= FAIE Elou, Hgr] ol% B Eﬂ
(S2)2 -0.036(p<.01)E Fdoh= S Ueyt. =, zﬂoﬂh AOIEE o217}
& 22X 7+AH% Aror ¥y

i- O

1o
I
ox,
T

i
i)
r-Yl
[ o)
oR
_Il->*

Sia

&ﬁuu

1o

AL uE 155ty A5k o]& 7FASH= Agko] 9lo] ¢

shoiet. vhEo R AW 4 8%k B 2/1go] 2. 67o(p< 0002 7 e

Folsia B AKAGL, 5 B EAHLL FOIH Uof 002 DYSIsIT: o
b3

e AUIEE oEEsl A&HoR e £7S XS 54| 9o} WA o Ay

2018 (E1) 2019 (E2) 2020 (E3) 2021 (a1} 2022 (112)

ETUE (344)

O 1. ADIEE o|F FXYEICH wet

- 46 -




UK -AS|H M27|9] PaH ADEE OF UEHYH QUL AR 25 Egds Y=y 24
B 1
AFHRIS J|=8A H H&EA
T2 1 2 3 4 5 6 7 8 9 10 11
1. 1Y E ADIEE o2 (£1) -
2. 2AEE AHIEE 9= (F2) 43" -
3. 3AAE AREE OJE (F3) 36" 48" -
4. 42PAE AULEE O] (1) 27" 427 487 -
5. 53U L AUIEE o]E (112) 23" 36" 427 49" -
6. 94 09" 06" .04 07" .01 -
7. 1A E AotEEH (F1) -.40" -.23" -.19" -.137 -.10" -17" -
8. 1 E L7 (%1) 45" 24" 20" 16”7 117 .02 -.55" -
9. 1AL RRFSHE (F1) -.24" -.16" -.12 -.09" -.06" -.04" 497 -.41" -
10. 13T EfBA (E1) -.24" -.15"7 -.13" -.10" -.09" 17 437 -.42" 407 -
11. 5% ARl 943 (112) .04 09" 06" 16”7 167 .02 -.10" 09" -.05" -.10" -
M 2.04 2.14 2.18 2.16 2.19 1.46 2.99 1.89 3.04 3.13 2.11
SD 49 47 49 .46 44 .50 .50 53 1.94 43 .66
p<.05, "p<.01. FodAk f1 1IAAE(F1)=2,590, 24 E(F2)=2,438, 3AIE(F3)=2,384, 4APAE(L1)=2,265, SAAE(112)=2,252, 9E: €O, A1
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60

IA 7&
WS Aot er, dxHAd(reference group)e 7IELE HE FAHT

= H

a9l Egigloz

B
el

7hso] 7o

St
=
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Aolz5 7ol

o
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foyl
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o

NiJ
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Bt B3 290 344 E

1M {152 x10|
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2) ADIEE 9IE

o] BAE ® 59
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W ARSIE HE|O| HAE ANIEE OF WoH QEW AN 9F: B4 4ASHRY B
B2
ADIEE 9E HRYPE FMEY 27
A
e 2 3 4 5
AIC 13305.712 13070.194 13056.105 13039.259
AR A5 BIC 13381.870 13169.784 13173.270 13173.998
sBIC 13340.565 13115.771 13109.724 13100.921
- LMR 26.290(0.00) 42.259(0.00) 17.961(0.01) 7.804 (0.01)
BLRT 28.388(0.00) 44.947(0.00) 19.104(0.00) 8.301 (0.07)
B39 &4 Entropy 74 .74 .68 .67
A 1 96(0.04) 200(0.08) 274(0.11) 174(0.07)
ARG 2 2491(0.96) 271(0.10) 187(0.07) 203(0.08)
Ef)g AL 3 2116(0.82) 1929(0.75) 1813(0.70)
AL 4 197(0.08) 382(0.15)
AAEE 5 15(0.00)
H3
ADIEEE 9F FMEHYE 7|8, =714, HeE
BRI 1 AT 2 AT 3 BRI 4
e (GE (=N 259 o ZAzish (Bt o)
M(SD) M(SD) M(SD) M(SD)
IdE ATLEE 9Z (F1) 1.54(.40) 1.70(.40) 2.05(.43) 2.85(.39)
22U AHLEE 9E (F2) 1.49(.35) 1.64(.36) 2.18(.39) 2.83(.39)
AL AREE OJE (F3) 1.47(.32) 1.49(.30) 2.25(.41) 2.84(.33)
4AdE ANEE o2 (11]) 1.49(.35) 2.06(.48) 2.20(.39) 2.78(.38)
52dE AHLEE 9JE (112) 1.46(.30) 2.65(.29) 2.21(.34) 2.86(.35)
By 2714 () 1.590™ 1.8377 2.069™ 2.670"
B WskEl (SHY 0 0 0.094™ 0
Ha HskE2 (S2)2 0 0.330™ -0.036" 0
(%) 274(11) 187(7) 1,929(75) 197(8)
*p<.01, **p<.001

1) B H321 (S1):
2) Bt WskE2 (S2):

A7) ol WHg
H3] o|F Wshg
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[l

EEAESAT HM37H 1S

"4
ADIEE o) AMEHL 529!
CE ol o we e
H e OPEM HIS  OPEMZMAFSH  ORN OE | oSN ZMEEI  ORY o= ok o=
2 B(SP B(SP B(SP B(SP B(SB) B(SB)
A -.92(.56) -10(.22) 62(.34) 82(.50) 1.54'(60) 72(29
7 ok ok Jok -
B Rerzm o A8 A | 24270 27T | 903
FAR7E 147756 1.337(37) 2.807(47) -.14(.50) 1.34(56) 1.477(32)
sk
= Buops -03(14) 11(08) .06(.11) 15(14) .09(15) -.06(.09
E 384 4 (3D) 06(49) 46079 02079 43009
4 ol 09( 37(3 06( 46(73 027 43(
*p<.05, **p<.01, **p<.001, AE: F0, 91
5
AEE oF ZAMAHE AN YF9| XIO|
Do opMuWE o0 oo
= —— Group X
M M M M
(SD) (SD) (SD) (SD)
Q)& vs ol Wi 1.69
Q& ys &4 FAZAS 10.70"
NEE 1.86 2.05 211 2.52 IOE vs T oE 35.85
9= 0.07) 0.12) (0.02) (0.09) oJEA W ys OEA 7FAAT 0.22
oz ¥d vs T 9& 9.85"
o)A ZHAaAT vs WY 94E 17.787

*p<.01, ¥ p<.001
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Bronfenbrenner(1979)2] A A0l &3 Ram¥} Grimm(2015)2] ®84 74

oA, 15stw oty FEU-197F wAfshs 59 ARVE FAHCE

SIS AT & At R8s AEEEF(PGMM)

H, ol& &l e Wty o] MEde Kot FAF R SISk &

AAS Az & vl 74 F3o= FEE%eH, A

nPEE oEolgte HAE P59 ¥st F AAZE EefAl s WHEs 12
H

(eF 80%)EHe & AFH oz HolFch v, As|E
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WA, ATIEE oF W 99 F 7P B Fao] 3 Ojed 4ans WH75%) S
7] Bad7] B L ANEE Ers ngloy, nsshu Asho] e wud Mg}

gy Holg Aot oty S49 A fHos Aty

Argo] AlgtE Q7] WEo R HRItHo]HL, da+, 2018; Lim, 2023). o|2gh WojA
g Feh2 g A3y B9 vy FEHQ 2 BS Hols FAYUER ol
4 k. E3F o] o] HAUEL 7] FAWV(F]) B AoIESAT WL AR
FEE BHo=t, ol oj#gt A A 7INe R 15k 218} o] % 9] Yifo] &35}
o A7 o] HEE A7 BA HFE 7Y AT E 7|F0R ANEE AMES AAE JF2F
St= AZ=E sHA | Zeolgt AT 4 UHKim, Jo & Song, 2023).

o2 HE JAHT%) 9 B FHIL o= AUEE 9JE o] JHH o R Wero
U, Z24-19 Wd9 A $3 SR EE =Tt A 5ottt o] ool &3t
HAPES F21-19 H|golgk= AR HE7]o ARHE Bt LAdoA tRE 340
Zo] gt Ao 2 4% 4= 9t} o= F21h-19 o]F HtfH S
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SIEHAEGT 37 A5

olghz A Aerlo] 875H= T A5 AEH AL} Y, euIIY Ftks fE

= guolal fAE 42 AAA diA 5 AVIAtY Ttz 85 e 7ol

At e5d HAHELS =2 HAE IHAFS Holil(Lee, Lee, Lee, Jun & Lee, 2023),

LEY A AROlA 43 B AA A B Alsche 221l @40 dA & &+
&= =

2 HOE ATEE oF wa opgo] Pebdl At 2o,
H11%) & H7|S BYSHe 5% AntEE oz Wt

e
AEe fee 2ok 18y F JoE S8t

CHA21, E9)lA], 2019; Parent, Bond, Wu & Shapka, 2022). ©
T ALS]A] Agho] WAkShH= B M| E, R FAEY ARfEE o)E /o] ofn
o Hgsl=lo] o]% Hekr]o] FF=olA Hloju eyt YehtA] gkt H2
AARRIH o] Heke m]ojE e J—]’L x4 ow 27] HaW7(FSDFH AolEsdol 7F
ol SRiF7I=0] 7HE A e o™, ol AUMEE 2JE0] 1 AtET] o]l TA oA A
A -3l A FoHdE wulel WEsiRa= otk wEbA Fadr] ol 271 ARt ZiUA,
AotESd FdH AF7E A3E A0 FRHE Sk F9F Heo] Fasith

71 BAad71(32)9] ARA 95 2 Wl 7HA] AUEE o2 HY £ § T &
A olA 7 #A U=, ol AUEE o&o] THstE = Zlo] A4 75 A stz
olojR &= F+4 A YS AJARRHHY. wltjo] F4 o]Z(Media Dependency Theory; Jung,
2017)° WEH, THgHo=s i\-U}Eg—Oﬂ Ol&ESHE HadS 2]l #A &My 45
S E sl AMEE ARES 7Bt o= AA tiH A FS 45 AEA 7)e
55 7138 A42AA AE 01 A3tEE AEE AT 7FsAdol EoHLim, 2023). AHSlA
A 7H4(Social Compensation Hypothesis)®| AA|Sl, tiH A SA80] o8& &=
7e AaddeE 22l 458 ASsHAHBolger & Amarel, 2007), HAE #A=
zepl IANNRE BAA AU 4D AJGS A AFSHA] &t WiZol(Geng & Liu,
2025), A2l diAERA = 1 7150 BgAst o & 7HdE 43t 7FERich-Get-
Richer Hypothesis)2] I5ollA SFMEH, AFS]A o] W2 FAaH2 224l o)A
T on] Q= HAE 5] of AHFEE 9JE2 Q35| ARSlA JoAE

o

AR vk whEo] A8

\l

.La
o



X
2

go] Ark(Kraut et al., 2002). o]#3t 2] Bl =212 3ol & AFolA yehd 23S

AT WAUSSE si4E 4 AUk

BT AT HAdo AntEE o Al dhel AY AU A T A8
959 e el WS AARIt Y e AnlEE o)Fo] nHstEY] ol wA

o] oA Iy} oJ&o] AJAE o]F2] AYPLer FHESte] =20 BRTF QUeh. WA, AH2A]
Fadu|t oAl 9} S5 EAA LA A= Fad HAE vt]o] ARG o{) w5(],
OAE A 719 AR AR WS, AEUl-ARFEE TO|E o) mE TS 2g5kal
NOH(AZAIHF L HolAlE, 2021), o475 =R BARR 2 S-(NIA) HA|
o ‘QlE|Yl- ANJEE OE oy} 712 7SS X PetT YrHIEASARASAEY A
HEHAE, ns). 18U ol ZRIHS FE F5 Ay A7 2E o 23S 7L
Uol, & A4 ERIE ARRE A Y7 SE5] TRl QA F5E HAIZE Qv whEbA
Sty FA o= x55kw sk Al7|HE HAZE EH(Goal-setting, Self-monitoring,
Emotional Awareness; Schunk & Zimmerman, 2012)3 8t4 7| 857 4 22 T3
(Lavasani, Mirhosseini, Hejazi & Davoodi, 2011)& &-8&5}c] g% oo AUsh=
A& Adste oW S49 5ol dasit

oju] oJ&o] AJZE FAW B Tt AR 2EZ dol, A BAY 3l&E(social
network restoration)o] 4 MY EH7} Fojof St} AA R HAUATEXANEQ}F XY
LIS HEAAEE 2ol HAAMAD(CYS-Nep)ollA= HH-EH 4228 £
E=y JlEJ‘“’“(““ AR7|1eEd, B B A 22O S 95kl oH, o= ARE
S= EEE AnEE SE7oA AEA E2o] e A0E HUEHITHALEYHEA
B7HAE, 2015). & AtollA ER1E AAE AREE THYA &L A GEE oo B
=, olzfgt A9 2] di¥ AlY7|eEdoy HAE AEs A, & XA 7R
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ABSTRACT

Trajectories of smartphone dependence across
transitional periods in adolescents:
A piecewise growth mixture analysis”
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Lee, Yeseul™ - Lee, Jihye™ - Lee, Kum Seon*™* - Joo, Susanna - Kim, Hyoun K.

This study identified heterogeneous trajectories of smartphone dependence among
adolescents during a societal (the COVID-19 pandemic) and a developmental (entry into
high school) transition. It also examined the roles of individual, parental, and peer
characteristics in early adolescence, and analyzed how these trajectories were associated
with social withdrawal in late adolescence. Using Korean Children and Youth Panel
Survey (KCYPS; N = 2,590; 54.2% male), we analyzed smartphone dependence from the
first year of middle school (aged 14, assessed in 2018) through the second year of high
school (aged 18, assessed in 2022). A piecewise growth mixture model was employed,
using the R3STEP auxiliary approach and the BCH method. Results revealed four distinct
patterns: Adaptive Use (11%), Emerging Dependence (7%), Moderate-Decreasing Use
(75%), and Chronic Dependence (8%). Male adolescents were more likely to belong to
the Chronic Dependence group compared to the Emerging Dependence group, and
lower self-esteem and higher academic helplessness significantly increased the
likelihood of belonging to these two risk groups, whereas parental and peer factors did
not significantly predict class membership. In late adolescence, social withdrawal was
highest in the ‘Chronic Dependence’ group, supporting its heightened vulnerability
relative to other groups. This study identifies the ‘Chronic Dependence group  as the
most vulnerable to social withdrawal, and underscores the need for early interventions

to reduce overdependence, strengthen self-esteem, and policy support.

Key Words: smartphone dependency, social withdrawal, adolescence, piecewise

growth mixture model, developmental trajectories
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