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WEIZGH7IAT 2288 A1Z (2025)

SPSS 29.02 &85}t

]

=4, 7 gugd FHZEard o] Ho] fjeS AnE & Aok JAYHES A
Aoto] XGBoost 57 RdS 50513t XGBoost= 2Fh o719 AA Ege] @
A2 Eol7] flofl kg ASchs WAL R FApH o R ASATS P FaE
S ARt &S |t (Chen & Guestrin, 2016). 2 A ollA+= Aol 24
T wAleg 71 Haste] ol syl o #lS HAE AFALCTHE, A
5], 2024; w4, FRF, 2022)8 Hig o R, 2 Y o oA TS A4
g o B s Ao] S 1@ FAlOl A £E St e R 8ottt
+ AL vrdote] FrFoh} IAHHES ARl &, FRFE2 Al g B
of 249 HAS FHT 4 = HEE 7|Fo R AAoisly, T AT
¥} vlwste] om|gls sfAo] 7HEotESE Mol HH ] £ drefsto] Aotk ®
gk A9 sfolmjufeiu|E X3t HAS 93t £ BES FEoh]o] $A HolH Bt
@ Aol t-3st7] flste] g YA HolHE T4 BA FEote WY LHAE
& (random oversampling)= AA|stAtt. QHAESL HloEE FEdt0] EH8 A=
0%, A58 A= 30%=2 F=5t91l, €84 A== sto|ruzny 74 9 27 &

$e UG T 28 4B e
Stojmujetnly Fido] AMEE stolwutetnly 24 9 231 S HQl stolwutetnly
25 Aot (& 31 2ok 7 A= LHAEYS $I5ke] Python(Ver, 3.12.5)
imbalanced-learn(Ver, 0.10.1) =2to]E#2]¢] RandomOverSampler 2&-2, XGBoost
B & xgboost(Ver, 2.1.1) 2to]E& o] ZZH XGBRegressor Ea= 2801t

ofll
1o

A= e ERlstAT2A, &9, 2024).

’

|

=

T
rf

<I 3> Slo|mmiatn|E| Mo ol X3t

e Sto|mmatn|Ef A Sto|mmtatn|Ef x3t 5 LRI
= =e = x £
. [100, 300, 500, 700,
HA™MEZ|O] &
n_estimators A™MEL|9 £ 1000, 1,500] 700 500
. W ZHEZ|Q| J|0{EE [0.01, 0.05, 0.1, 0.2, 0.3,
learning_rate IR SHAE 0.4, 0.5] 0.05 0.05

AR, FAzzatde] o] Hid ol 4
AESI BATE AR FA6

% 3h¢l SHAP(Lundberg & Lee, 2017)& 2

o

o 1
ol
el
£
wr [lF

ofo
ol
2
=
)
-
>
o
rlo

99 FAE HHT 5 UEE 49 7P5T AT 2
valueel Zltstol male] of % Ae AweHs 71M 3 shtolthLundberg et al.
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2020). 1714 Shapley valuest REe] o= Atof| A Z} o ZHQlo] ApA|oh= 7o
£ A= Hrlshr] flste] s ®clo] 2okH RE ¥l X349 7o E
wHoz Aiet g2 ougith 2 A=
SHAP A5 HIF o= A9 T2k 109] ¥Q
AHEsEA .

HEo] 8 d5Hele g9
ot /\]71;@ o] A JH.

S| E]'E]r TR el £ g0l ofEA gefAl=A]el
'5}_1—_’1} SHAP °]&4 T3 (SHAP dependence plot)& Zﬂ/\]
3}t SHAP oj& 4% N #E AHEIE, X522 7 oﬂzaﬂou
=, Y52 Shapley olu|gtch(Lundberg et al., 2020). =, 7 Jgrqx]_J
Shapley vlue?} o4 SN b R
of £oles 7|ofsh= AL® oA 7ottt 2 A= SHAP #41& 9I5te] Python
(Ver, 3.12.5) shap(Ver, 0.44.1) 2to]B2]2] 9] TreeExplainer X&& AHEoISIT

=
=
Al

l=bl r_
ru{m _>L
J¥

le

1. CIX|=7|7| & 9 ofaf Xixjm 2m A

=

7, 2w oyl

Zu gl Zk Al Hz9r]7] 28 2 g IAzEande] 5 AAstuat 3t
AE2aplo] 5 2RE 4712 &AH o2 R ST ZIHA R AL E H
wotglow, EAAT= (F 49 A} 25t 48hd 550 Ao FEdos A
EZ] AIC, BIC, SABICE AT & 5845 ASH R Hadshs A= U
3, Entropyw AAZESRA £7F 370L wf 7P E=dTh M X5 A7) AR EEaky
F7F 470 o LMRT Z237F fol6kA] grol, o 2geh =gl 370 ASol Bt 29t
AS Y 4 Stk 19 ﬂl%‘ﬂé A4 Hlg, o4 gol 58 Aot £ A4E F

AlZlel FEAHLR AT BYS AT PR A5k
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WEIZGH7IAT 2288 A1Z (2025)

<E 4> £ T AHIR0U 40 GE Y ST X4

g2z A&t 451 5% 531
294 394 47l 294 394 47
AlC 166270.139 160970.170 159527.267 161680.968 156450.028 154924.011
BIC 166553.047 161351.481 160006.981 161963.877 156831.339 155403.725
SABIC 166406.883 161154.478 159759.138 161817.713 156634.335 155155.881
Entropy 0.855 0.913 0.864 0.875 0.930 0.905
LMRT <.001 <.001 <.001 <.001 <.001 >.05
sy 39.6 12.4 15.0 336 229 317
=7 60.4 525 37.2 66.4 50.9 7.7
(I/‘; ZiEt3 35.1 35.4 26.2 38.2
et 12.4 225
5

2 A S AS 4 89 g BN £8 Tl 419 PRzt
o] 2L AHGTA SHOP, 2det 25 A7) BRI £ 2~ %
S o7l mo] AYES AET AV G 59 2Tk 1A A, 249} 25 4)7] 7
2t % 29| 57} 342 o] Entropy7t 71 & AOE Sl o} vl
o MRS AT 7 Y FAZEIAY 5T I HF ARSI,

<E 5> 20 IfE FTHT 200 HO| £

AMmEne 4

4 %5 AlC BIC SABIC Entropy
2 2 8585.734 8604.184 8594.652 0.786
2 3 11347.052 11377.803 11361.916 0.839
2 4 12899.940 12942.992 12920.749 0.821
3 2 10645.167 10675.918 10660.030 0.838
3 3 13169.027 13218.228 13192.808 0.872
3 4 14722.863 14790.515 14755.563 0.854
4 2 12737.364 12780.416 12758.173 0.799
4 3 15267.592 15335.244 15300.292 0.835
4 4 16756.768 16849.020 16801.358 0.825
249 25 A7) HAE7)7] 28 9 g 2] S 5] fiste] A
A Bt S AAERE At (I8 1% 2ok F AVIA B HAlzend
© GAR P Bk, Ao B79 AL OAYslY] B4 WEe dAg
Aol BT &2 £ Aor yegton, 535 24 YES D E5(E85) w3lA
oleh A dju] Bto] 34 ol B& ZoE Uehdth ol5 vige R S ailE
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TSNS A=2g) Aoz gusiglon 24 A7) 12.4%, 25 A71= 22.9%9)
o] L WRFHONS A=) Hae| &ot= Aoz IRIF. spos 174
A= gAg7)7] &4 Hke i F20AT A48 HESD S5(&857 &Y
(&80) T@olA fido] B2 Rl E By, fxd g2 IHlE THONS 257

I GARE Ao yeht ‘FHIE TGRFHONS- £ AFY) Huo g yystt

o PN X
o
lo >

U N

by
N,

i

i)

i

w

lo

X,

719 26.2%2] SA40]

o]} Qlen] AU BAEAS Foto] AT
J

2 4% 104 2% % 1~27 : 1
5 AGFCANA 239 WD 7 f Aok gl A0 Uehdrh B T AY
1 = = H OF &

o 354ck HAd AdF 2% 5/ T 47 £Fold 1HE IHZFEONS A=) F

=z = = fe) = =, 1
B3t FUE DFONS- &3 £39) ek 7o) fol@ o)} g A0 Vehyty,
E =] = o = = =
53] 25 719 B¢ dAE dF T disiH e IHlE TAFONS A=9) Het
== i o O 015 A 3 v L. 5]
i FUE TAONS £ £39) 719 fofgt W Aol gl Zog A}
. — — -
(F5 & 1, & 15 D)
55 =S8 48 oo ES S|
4.5 4.5
40 4.0 a
35 = ’ﬁr,ﬁﬁ‘: 35 ok’ \k‘
3.0 \ A 3.0 \ k-—A
% AN \ 2" LY "
25 v ‘ \ A 25 X 'y -
\ pe = K ™ \ A ! x
20 \ 4 ™ o X 20 ! P N
\ 4 h A N,
iE Y / i T \ -(// A
10 T 10 s
0.5 0.5
& @%n, W}%m @%v %qg; & %%« @?’5] ;{?Q %\Q BB BB & %%'” %%% %%‘\‘ ,%@” A&)%@ ,,,%‘39 @2‘?5’ @%?%@Q PR AR A
THIE TSNS 232) DT DHRKSNS HIE)
BHIT DHH(SNS 4 ATH) ZHIE DRSNS AL ATE)
—a= HUIE AR 43F) - u = AT MR ATE)
[02) 1] £ g IYT20UE CXPIP| B8 L AL 479

5) 2x W4T 1) 9 Fu e 2) AR =2nfd BRol S-8d A #ide o 22 ZE1: A 74/ &
|2 A/ B3 59T AN E 2/ B84 oL L HAIA Muls/ B85 A HEYT BF/ B86: 23/ BT
2RI 739 A1/ 288 st A4 52 AE Yl AM 9 24 A4/ E89: Sl SA| A HAA D 2B HEQD/ EE
10: 355 o E TR/ AT Al T2 I AN AR 7hs/ A32: 717] AR 24 7Fs/ F%3: o= glo] 7171
A8 7P/ 4 717190 BA A Al 38 Ths/ G5 M2 o1 28 A AE H A T
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WEIZGH7IAT 2288 A1Z (2025)

L}, Fstw oid

et mjd o] 7+ Al gxgr)r] &8 9 o= Az 2 atd o] 5 A= 9
oto] AAQmEato] 4 nEW AL E H|lwetely, EAATE (E 6yol AAGH
ot S5t 15hd 9 2580 Al7of] 3542 AIC, BIC, SABICE A9 471 714

of met &Ko7 TAastY o AT 7F 27004 3R Ford wff TAZEo] Fpt
2 A0Z YePGOoH, Entropyw 21 @3 npviz| 2 Azt 471 370 of
7Y =0T B AT Qo ASHEH AL H[E o4 SolAS I Hrote] &
Afof A= F1 F2 F A7)0 38R0 R 35 RS T g or AASI

<H 6> 3%t Ijd XD 20 0] M2 B Mot X4
o Sotal 18hd Fotu 281
ST 294 374 44 294 374 474
AIC 155528.592 151307.402 149872.685 151628.054 146671.079 144906.108
BIC 155812.706 151690.338 150354.443 151912.168 147054.015 145387.866
SABIC 155666.541 151493.334 150106.599 151766.003 146857.011 145140.022
Entropy 0.863 0.943 0.870 0.881 0.962 0.889
LMRT <001 <001 <001 <.001 <001 <001
EEH 319 50.3 235 30.1 546 14.2

v 68.1 34.8 14.8 69.9 31.0 32.5
?;/T)r EE3 14.9 34.4 144 30.7

T 27.3 226

)

1 52 A719] AR =5 ZF A 2~4707HR] 2@sto] 97 o] At
TE AEsiYon, BEXAME (& 7)o AAGHAT 21 gy} npviA 2 13
2 A7 AAEzRAd O] 7t ZF2F 370 off Entropy”Zt 7HY =2 A= yEhdt 7t

]x4 x]—xﬂugﬂ}ol_J /\E _11|ﬂ:jr:'_|_o ;go] }11— ll:.o 37H§ _,,]%_ 7:17\4 ].Odl:]-

(B 7) &8 Ijg EYOD2OA HMO| £

XX Z2Oplo] A

= I==rte I: AIC BIC SABIC Entropy
=1 52

2 2 8334.167 8352.696 8343.163 0.789
2 3 10889.938 10920.820 10904.933 0.865
2 4 13494.910 13538.145 13515.902 0.805
3 2 10897.019 10927.901 10912.014 0.857
3 3 13295.840 13345.251 13319.831 0.907
3 4 15921.148 15989.088 15954.136 0.851
4 2 13377.147 13420.381 13398.139 0.796
4 3 15759494 15827.434 15792.482 0.851
4 4 18215.333 18307.979 18260.316 0.819
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ABSTRACT

Exploring Transition Patterns and Key Predictors of
dolescents’ Digital Usage and Competence:

Applying XGBoost and Latent Transition Analysis

Jang, Eunah

Doctoral Student, Chungnam National University
Chung, Hyewon

Professor, Chungnam National University

The purpose of this study is to classify the latent profiles and transition patterns
of digital device usage and digital competence across elementary and middle school
students, as well as to explore key predictors influencing these transitions. To this
end, latent transition analysis, XGBoost, and SHAP(Shapley Additive Explanations),
an explainable artificial intelligence algorithm, was applied to 1% and 2™ wave data
of the elementary school students’ panel(2=3,464) and middle school students’
panel(2=3,556) of Seoul Educational Longitudinal Study of Students 2020(SELS
2020). The main findings are as follows. First, latent profiles were classified into
three distinct groups across both educational levels, with differences observed in
profile characteristics and proportions between panels. Second, while most students
remained stable in their profiles, upward transitions in digital device usage and
competence were more prevalent than downward transitions. Third, in the
elementary school students’ panel, gender, guardians relationships, reading volume,
academic burnout, among others were identified as key predictors. Fourth, in the
middle school students’ panel, instructional quality in Korean language education,
participation in extracurricular cultural activities, competence (cognitive, social,
emotional), among others were derived as key predictors. Based on the findings,
implications and recommendations for managing digital device usage and fostering

digital competence in students are presented.

Key Words. Digital Device Usage, Digital Competence, Adolescent, XGBoost, Latent Transition
Analysis, SHAP
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