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= =1
HATHEEZ], 2015). ARl e Eae e wstE Hup AustA A¥EE, EF3eES
AA AR Hagd = & <3|, 2014; Reder, 2008;
Wylie & Hodgen, 2011), ¢-2lvebe] 45 $-gvhete] A3 43 % 7HPISA) ] ¢17] 4
o] e Ha FEd b wke) AAGFZAHPIAAC) Y] Fallsd H7hs Bt olsteh=
o

e ned w(&a, 2015), ol ol SR yehdua & 5 gl =3
= [

£

HAoREE sk, o9 Sherel tigh B AFEA A4, A 5 & & v
(Rockill, 1993). &3 gz AurEH o2 Eiel7t dojdom e, dAd>

w7t iAoz ek Ao R YElyth(Satherley & Lawes, 2009).

M. 974949

L 7%

v
>
N
iin
oxl
ko
r o
tilo
o
1=
_0|L
)
Ao
ol
£
ox
ro,
S
o
olf
i
BN

S~
-
10

2 QpdAE oo Bl



k=3

H 2

BHE MN3IA

TEH

,‘ﬂmmwog‘mﬂﬂﬂ\k
ﬂqoﬂnéiﬁd T ol
o —_— = = .
%ﬁormwr%gﬂ ﬂu%ﬁr@ﬂ?
—~~ —_ )
rde 2o b ETETIELT wps
5 < rmﬂ\_ﬂio aﬂﬂataﬁuoﬂ_az Bo % ok
@< H S e PE ew T i
x%mﬂ@%%ﬂ 4mw.4w%ﬂM7u.mw S
A . o < = X
Wﬂrﬂr%wﬂmx% @%W%M%%%W%%%ﬂ
E - n__mm_zﬂwqgoﬁ o =
ﬂywxﬂix %Haﬁfﬁ%}ﬂ%ﬂ%ﬁ.
oT17_|\QL7uﬂﬁ§ qhoLﬁﬂi,ﬂrx_aﬂo»Mo ,Emﬂ_q
7.1_-1 —_— 3 B3 R
sze E2C 8 @ﬂggqi?ﬂ%ﬂ%%m
%mgm s 8 magh}%gog%u%%ﬂﬁrd
ﬂozﬁmemm ﬂ%%?%%;@ﬁ%@aﬁ
ﬂdF.QWﬂ%ﬂoﬂu ﬂ%]ﬂranxno*T}ZL;ﬂ,_ﬂ%
T I 3 o IR o
i%ﬂ@u.sﬁ %u%7.@uourm%ﬂo1x%
= & = o ??%ﬂﬂ%wﬂ ?,HE%
%Lﬁr%ﬂﬂm g oW P w oo
Mo WX ) BB = T % Bk B mﬂ oy X owp wﬁi
%%i%%mm% @%%ﬁr%ﬂﬂh%ﬁev%o
mwaallzf Tl ﬂm%Lﬂmoﬁaﬂ__ouan?7ﬂ_éL
ﬁﬂﬁiﬁlATlﬁoq Jﬂutdﬂqwﬂom%ufﬂ%oﬁbamyﬂﬂwm
iy ﬁﬁlﬂv“ﬁeﬂro ,:IﬂAIMDI__/Iﬂ:iUT_‘IEiCI# —
H]H%E]n_rm B s - X ool = oLZ#Ot7
4P%uﬂqw - o_ogutﬂbtnfb.ﬂn,wﬂﬂ_.oa
= = o M = oo = " X ~ o T Nk Y ooz
212%L%ME7E & w o uo%%_@?@mﬁ ir
),mwamr,J_z - E&uizﬂ,mmoﬂu% = of Mr
nn/éu OZ‘._W__&H%‘UI\/ djo _ oh ‘AO\IHOC Lf,m_ﬂzwl,mﬂ
N 01x_._|E o ﬂaOtooaor'mEOW;owX:i
S = ™ N — o= G o B
j._xxLOJIE }rzfoLﬂLtd]ATL ~
dr,mﬁqai,umﬂ7\< W??@m%@?ﬂo@mmm_xu
J%%MEUH%% %aﬁaﬁ@%%@ﬂﬁwﬁ@ N
H/Hbtn%ogM%ﬁcdl Mﬂhoho7d|.1rEA3m_ouﬂEﬁi‘_i
m S mr S Hﬂﬂm&}ilz%@@ )
M= - S s 7uTn5_6LﬂXI D
Aﬂlﬂnwﬂﬁﬂﬂiﬂo 0 9LtoLﬂoaﬂATd;mﬂ@meﬁ
a#zﬂ%mg% i %mg%ﬂ%ﬂ%ﬂgfﬂmﬂg
a:_aﬂlﬂmﬂma & %%@ﬂﬂﬂ%ﬂ%ﬂ%é%
mv%z%ompz%ﬂo o ﬁ%%%l%@ﬂ@%ﬂ}%
ok AL W B & U . @zymo%ﬁeﬂﬂo_a1;,fro
e Tl N %WMM&ATﬂQﬁE%MLMATQ
R ﬂﬂ%mrﬂﬁogmff
B % g W o o O © X
UfbtaﬂHT_ E:l,m
o) & o

t}.

- 46 -



== IS | I A X
S5y +F 2Yole

=3
Job
02
0z

<E 3> BAUY BEO ATEATA S48 74

20143 2023
T
o191() H]-&(%) o191(9) H]-&(%)
A A 4,057 100.0 10,126 100.0
A 2,005 494 5,013 495
A
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30-394 746 184 1,473 145
40-494) 867 214 1,765 174
¥ 50-594 782 19.3 2,029 20.0
60-694 463 114 1,776 175
70-794) 323 80 1,185 117
804 o] 125 3.1 283 28
3t 233 5.7 357 35
B 334 95 500 49
i = 400 99 790 78
1% 1,677 413 3,796 375
HE oA 1,363 336 4683 46.2
100H m gk 441 109 365 36
100-200%+1 671 165 606 6.0
200-300%H) 747 184 1,247 123
A
300-400%+ 1,042 5.7 1,703 168
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) 2 1 ; 79 7.
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A I FeA 1,785 44.0 439 434
2955 FATA 1,917 473 4784 472
stojE 355 8.8 947 94

_47_



k=3

H 2

H 313

B R

4T

F i 5

4
T

dlo
oy

o

I
\%

=0
o
o
| %
° R
< T | =
o |
NR X |l o
S G
S 24 )
< %o ! m N M
; o
N T Ol M =
W= R ] |
ol B R | w |
-~ O IR 5
~ A SIS || |
w || S| L || Y E <
—_ J 2
wentujd.%%u_ﬁ%}%
ﬂu\lh@ﬂo%%mm,,ﬂ%
! Q| = —~ [N | =
Ny il e R iRl R I | 5%
| |
&H ZT_ T nﬂu it ﬂo R <R
x & S| | = = |
T K SIS s i
nl] .Nro Aqy ..Nﬁy oTﬂ _
T B 53 v £y lq
off S| = oF
LS K-
= LT o
3 RS
Ak |
8ed
X"
o
ol
S
—
N = M
Ho A ol | <o | o _ﬂw = .EM
T o B k| L e | 5
| Jo || T TR | ay | WP
ﬂ..m 1_PI T | =0 E_H %0
o o I

jard
&
]

101
e
I

i

KN
=

(Chi-square Test)

b1 fistel o

3]

+5 (supervised

)= [e)
S AA

AFA AU (decision  tree)

2 37U (Classification and Regression

F7F At (Murphy, 2012). CART
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(Sammut & Webb, 2017). 29 shrAlol At B2 ot 42 A4sidon, 2 ¥
A HAx REFE 10022 Agetdry T3 glZ - (leaf node)dlAe A REFE 3
g babmshl 7k gheg 5002 44ed

03}
[2% 1]3} 2& &% 3 (confusion matrix)< 7]H}°i Y=

tlo

_

ST 1-3)5 Positive, FHA o2 Fal5d FFo] w2 w3 JAFE 2-4)% Sl
H g At A G 4S5 NegativeZ A 9813t} 5o Z(Specificity) = A4 &3 Jd & &
27 739 ¥)E(True Negative Rate)S, WA= (Sensitivity) = A A &3] At & 4%
3] o|Z¥ W]&(True Positive Rate)& <m|gteh. 3t G =(Accuracy)= A Bl 5 2
A WFe} oS WF7E dAshE HES o n|
Predicted
Negative Positive (Recall)
TN
. TN P —
Negative (True Negative) (False Positive) TN+ FP
(5-0] %= Specificity)
Actual TP
.. N TP T —
Positive (False Negative) (True Positive) FN+ TP
(M 7+5: Sensitivity)
TN TP TP+ TN
TN+ FN FP+ TP TP+ TN+ FP+ FN
(Y% Precision) ("= Precision) (4 &% Accuracy)

o AFoA d8d Aue Za) o v H&S 201499 B 93% ol 7%, 2
A5 97% o 3%E FE FEZF A Ao, 1 JFor <lE o FRF e Fewrt ll"?ﬂ
vetd ok S ojud Rk ARgskA] @a BRE AHE EeideR RSt
01493} 202399 AL 247 93%9) 97%e] EPEEE
Ass Ad= F7tst7) 01%"4 O]oﬂ S e A Rz B R 2 R o) )
2 445, 2dd At dug
$(False Negative Rate)% HAr3eteE AS 54

S5 (threshold)oll weh gepAw, ko 2= 05
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S YAFS AAS T F) B A A= /MR =2 JEaE 01%, 9
o/ H o SR A

23 A% eyl 93 HToE AUC(Area Under the Curve), KS EA4%
(Kolmogorov - Smirnov), Divergence 5°| =], £ AFdAx = AUCE A8t AUC
+ ROC =14 (Receiver Operating Characteristic Curve) sl2] WA o g A& Lof Hlg| 2y
o] Aes Eup FFHoR mote £ v diiAl AHEolth 201493 202399 ROC =F
A8 the (29 2]3 )

Bl ME
Ho

Receiver Operating Characteristic (ROC) Receiver Operating Characteristic (ROC)
1.0 1.0 1
0.8 0.8
ﬁ 06 1 5 0.6
S 0] S o
= =
02 02 7
[ 7 —— 2014 25/HI2 5 28 (AUC=0.93) s/ — 2023 2a/HI2 e 2% (AUC=0.94)
| /’ 2014 2D HICHA/CHY 28 (AUC=0.76) /' 2023 2D HICHA/CHA 2% (AUC=0.84)
004 7 == Random 004 7 == Random
00 02 04 06 08 10 00 02 04 06 08 10
False Positive Rate False Positive Rate
[ 2] ROC =4
ool 7+ myd Bl £edqE kel Fo AT A% 3 AUC #E Lok d¥kes v
<F 5>¢9 2t}
<E 5> ®¥ 4% W7} 43
A 23y solw | npE | 4o Aut
AUC | &3 | 95% Al=]T7H
2014 3l 0.88 0.87 0.88 0.93 0.010 (0911, 0.952)
Tl B wod/ad | 088 0.53 0.78 0.76 0.009 (0.743, 0.777)
20234 W 3l/H)E 0.96 0.71 0.9 0.94 0.010 (0921, 0.959)
T B wod/ad | 084 0.72 0.82 0.84 0.006 (0.829, 0.853)
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Ao 2 SAPAA U EAE F
95te] M4 ZFQ T (feature 1mportance)
W7 ek AREE W) S ] A T =
gto] 1 WSTL Egl AA A Bt A}%—EJ BE wEore Ben fads BF go

&l A Mg ojvg,

BAE WeEY Jewg gude
A
A

*mm

IV. d+43

L s fdke] Wt

R P T

201433} 2023 zrol 7} WEEe] WM nlEsAt 7o 23X Ao|rt deEAE A
a17] fste] WAHS S AN AP v <E 6>3 2k B4 Ay gkl u
SEHEE AL BE WFEAA fFond o7t Qe AoR Utk 53] ¥
4% 60the] g0l 20149 204%014 2023 48% = FHAskiow, 804 o]4ke] H&L

20143 284%°14 2023\ 445%= F7stAth 7FA5 9 49 1009H) wgke] wlgo] 2014
W 55.1%00 4] 20234 41.0%= 7Fask Aoz VERGT

el WakE Avny) dste] £F 13} £F 2 olge T
[T WA 20149 24} HolEE Bl MEAA v
PR Ak hg (17 35 2ok 804 ool o4l A% MEdR geow T
W, o] gere] WEeIA &S 1%01H AUAFE 331 etk 700 o o]
: E R guon FrHgen, of dudl MEAA 1

04901 AVAGE 452 e, £ s} 8041 o] o, T0eheln el 3]
= MEAS B4 Que FRake W

2
ox
o
k:)
M
:Oé',‘
X
fftl
-
M
ki
i&
_&1

SR 9, e, AARE A7t A

« 4% Be dush) sk, 47, 98, 25, ZABE A5 el A HEHG b ohe A
e WFEe Aol wete AA4 St Wel UelA woh e MR FYstel B, <E
>4 £ AeH PR WAAF A FFE WFE ean
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=3
Job
02
0z

<E 6> HE A AFEAA

Ex 201493} 20239 A H] Ao

20143 (774,057)

20239 (1710,126)

T Ad | mEaa | neax| Ay | wgax | vz |,
RS = Hg | mRS = H) & x
- A 2,005 66 232 5013 89 307 | 414
A =
° 4 2,062 219 %68 | 5113 201 693 | (df1)
18-294] 71 1 0.4 1615 3 10
30-3941 746 0 0.0 1473 10
40-494 867 11 1,765 17 o
A 50-594] 782 18 6.3 2,029 17 '
(dE3)
60-6941 463 58 20.4 1776 14 48
70-794 323 124 435 1185 131 452
804 o)A+ 125 81 28.4 283 129 445
1009H) W)k 441 157 55.1 365 119 41.0
100-200%) 671 8 288 606 68 234
47 | 200-300H) 747 20 70 1,247 37 128 | 2896
25 | 300-400%+) 1,042 17 6.0 1,703 28 97 | (dE3)
400-50072+4) 556 6 21 1824 16 55
5009+ o)A 600 1.1 4,381 22 76
A A4 2,566 91 319 7159 70 2.1
oxﬂ 9.31™
R 29 133 1 39 7% 0 0.0 <d£1)
CE NP 1,385 183 612 | 2172 220 759
Ao @ FAA| 1785 87 305 439% 7 248
A9 F2EA 1917 126 44.2 4784 158 545 607
S ’ : ’ )
Fabo) = 35 7 253 947 60 20.7
e Fl=s 3351 199 69.8 8874 210 724 a7
e 706 %6 30.2 1252 80 2776 | (dED)
e |23 ol 1689 126 442 2,937 100 345 -
g= | =234 1,301 41 144 3,667 51 176 '
Hl T (dF2)
Raaaill = LI A 1,067 118 414 3522 139 479
42 | WA AL 1,820 59 20.7 3,649 40 138 | 481°
WHE B gle 2,237 226 79.3 6477 250 862 | (deD)

* p-value < .05, #* p-value < .01, *xx p-value < .001
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FEBEFEHR M31A H22

S YE | Hlaﬁ* <05
gini =

samples 189

value = [96, 93]

gini = 0.466 (" gini=0425 gini = 0.488
samples = 46 'samples = 49 samples = 140
value =29, 17] ) |value=[15,34] ) | value =[81.0,59.0]

(29 3] 2014 HlZeiAh A 72 dAREAU 24

2023 2AF dlo]HE &&ste] HlEaA Jos 7 Ade o [29 49 2tk
804 oo Ao #Ale] glom JhEAaSoe] 100%HY wwkel A H|EA Jow T
wE o, of FAere] HlEaial Bl &2 655%01H AYATE 4522 YERTE 80A oo
2 AR o #ale] glom sptaSoe] 1009 o) 4005+ wwkel A - HlEsiAr Huow
FREAE, o] Fere] HEat HES 492%0]n AUAFE 50002 Yeytth F3at

80Al oldtolar Ao F@AlEtH ZFEAL 400uhY mukel A HjEaAE TR
A, AR L, 7FFa5o] Ag At

o, olEaAs B Jus TR WEE

rr

sample 224
value = [106, 118]

g8 H8<05 71745 1008kl 02t <0.5
gini = 0.427 gini = 0.493
samples = 175 samples = 204
value =[121, 54] value = [90, 114]

L\

gini = 0.46 gini =0.5 gini = 0.452
samples = 117 samples = 120 samples = 84
value = [75, 42] value = [61, 59] value = [29, 55]

(19 4] 20239 IS4 QG TR AP 24
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201495} 20239 EFA A7 wE Wt MY w2 8RS Bov A
2 Agak o 20149 884%1A 20239 183% % tha A 2 X
W50 Aol 20149 71%00A 20239 L1%E Add 7] %7k Fhashich o
Thras A #—t« 20149 05%°14 20239 126%=, X4 #AE #d WE 2014
2 3t 71 wrt Sk Ao R v

oo i
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R
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D
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o 2014 2023y =2
20w 7 FoE 7l
4 /4 07 071 011 011 A
60-6941 057
Sk 70-7941 392 834 144 783 A
804 o] 435 639
RS 100 7 005 005 12 126 | =7}
5005k o]/ 001
AEEe WE/ BN 026 026 014 014 EAE
WFGEHE o 19 o)3} 000 002 002 Z7}
AT E A A5/ 013 013 065 065 FAE
2. B oA Jere] W
7h E¥as djdAt e 74H Wl
201497} 2023 7t ZF W5 WFE Ealas didAl 4 x| Aol A E
A flete] WAHSS AR AdE v < 8>3 2t 4 :

|
AEVNETE AT BE WM Fou|d Zol7l gl o

A9 7009 W&ol 2014 21.5%°14 20234 379% % S7Fst e, 50tHe] W& 20144
205%004 2023 11.7% % FHAaskdnh &S50 7% 1007k m|Rke] vlgo] 2014 28.0%¢
A 20239 16.0%=2 748k Jq 5005k olake] M2 20141 6.0%014] 2023 14.2%=
S7betath wRds & F 2-39 o]ake] Hl&S 20149 43.8%°l 4 20239 275%
7 Zhastd ot & 1 olake] B&-2 2014y 33.8%¢l A 2023 44.8% % Z7}etgith
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313

H2=

< 8> Al uidAke] AEAIEA 54 201437 2023 A1) Zfol
20149 (124,057) 20234 (210,126)
T"i‘ SH J B ) 2
T D g | B AT | WA 2
T4 B & T H] &

. ] 2,005 480 402 | 5013 702 41.2 97
0 014 2,052 713 | 58| 513 | 1002 | 588 (@ED
18-294] 751 91 76 | 1615 46 2.7
30-394] 746 80 67 | 1473 60 35

40-49A 867 147 123 | 1,765 90 53 )
202.10*
A 50594 78 244 205 | 2,029 199 117 )
60-694] 463 260 218 | 1776 431 25.3
70-79A 323 257 215 | 1,185 645 37.9
80A o] 4+ 125 114 96 283 233 137
1007+ )t 441 334 28,0 365 272 16.0
100-20073+1 671 327 27.4 606 324 19.0
A7 | 200-3009H) 747 200 168 | 1,247 369 217 | 153.10™
25 | 300-400%r¢) 1,042 177 148 | 1,703 260 153 | (d5)
400-500%+¢) 556 83 70 | 184 237 139
5009+ o] A 600 72 6.0 4,381 242 14.2
A A4 2,566 619 51.9 7,159 851 499
Gl 16.60°
g 2 133 45 38 7% 277 16 (dﬁ.2)
CE I PR EE 135 | 59| 43| 21| &6 | 45
A 2 A | 1786 498 359 | 4395 652 383
A9 FTAhEA 1,917 578 484 4784 817 479 282
3 LR ! : : 1 (dE)
Fatkol & 355 187 157 U7 235 138
e Ele= 3,351 910 763 | 8874 | 1299 76.2 0
il Bl 706 283 87 1252 405 238 | (dE1)
we | T 23 ol | 1689 522 438 | 2937 468 275
' 83.26
g% o 2-33 1,301 268 25 | 3667 473 273 )
piA= o 19 o]} 1,067 403 338 | 3522 763 448
3] A e 1,820 441 370 | 3649 479 281 | 9539
= A K 2,237 752 630 | 6477 | 1225 719 | (dED)

wxx p-value < .001
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ﬂ
—
8
lj
_,4
o,
=
lj
5=y
lo,
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=
o,
o>
o,
o
l‘lO oY El

=
wledl, $4 A vEsA vE2 582%, AUATE 487, 442
< 8.0%, AYAGFE 2552 YERSTE 7FHAS 1005 o4 2005H #]gke] 60t 3
WG AR FRHAEE, oluf nEs A H&E 66.0%, AUAFE 492 Yebg bt
A5 1007H o] 200%Hd wwke] 80th A RS o dAbE FEE A, ofw ]
A B &2 880%, AYATE 2112 Yelygth FE8hd 7FEAS 1009Hd v vko]w Al 40t
b 7S 1005H o) 2005+ ] gkel A 60U o) do] walus diAtE HEE 9
s gl vl At Jog R HERe FrASE dFe] A

[¢]

o>,

S

H

o

)

S 1002t 0|2k <0.5
“gini = 0.415
samples = 4057
value = [2864, 1193]

FErS

1745 100~1992H2 <0.5 o1 18~29M|<0.5
gini = 0.362 gini = 0.368
samples = 3616 samples = 441

value = [2757, 859] value = [107, 334]

213 30~39M<0.5
gini = 0.322
samples = 416
value = [84, 332]

gini = 0.147

gini = 0.296
samples = 2945
value = [2413, 532]

gini=0.5
samples = 671
value = [344, 327]

o12]_70~79M < 0.51

‘ oAY_70~79M <05

AR ¢ emﬂ o8 <0.5 1 _60~69M <0.5 48 G <05 =032
samples = 54 gini=0.493 gini=0:402 sa?m les = 15

e 18, 96 samples = 556 samples = 115 el

value=[18,36]) | yalue = [312, 244] | |value=[32, 83] ue = [12, 3]

gini = 0.276 gini =0.211 gini = 0.455 gini = 0.449 gini = 0.255 gini = 0.487 gini = 0.405
samples = 2866 ‘sam| 195 samples = 397 samples = 159 samples = 60 samples = 55 samples = 138
value = [2392, 474] value =3, : value = [258, 139] value = [54, 105] value = [9, 51] value = [23, 32] value = [39, 99]
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Abstract

Changes in the determinants of adult literacy level: A

decision tree-based comparative analysis of 2014 and 2023

Soyoun, Park(Anyang University)
Yeil, Kwon(Wichita State University)

This study aims to identify the determinants of adult literacy levels and examine how
these factors have changed over the past decade. To this end, data from the 2014 and
2023 National Adult Literacy Surveys in Korea were analyzed. The findings reveal a shift
in the key variables associated with illiteracy. While age and gender were prominent
determinants in 2014, their significance declined by 2023, whereas household income
emerged as a more influential factor. Specifically, the typical profile of an illiterate adult
changed from a woman aged 70 or older in 2014 to an individual over 80 with a
household income below 1 million KRW in 2023. Similarly, the determinants of literacy
program participation have also evolved. Over the last ten years, the significance of
household income has decreased, while age and political interest have gained importance.
The prototypical participant in 2014 was someone over 40 with a household income below
2 million KRW, whereas in 2023, it is a politically disengaged person over 70 with the
same Income level. Based on these findings, this study discusses implications for

supporting adult literacy development and offers future directions for policy and practice.

» Keywords: Literacy proficiency, Adult literacy education, Adults with low literacy, Target group
for literacy education, Decision tree
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