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s O e Ao HAYE AEE EA6H, ol AAA, A3F,
3 /A ARoE FREAT HAYE Aol IAHE AL 9
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-
QLS

OAd zHE
|
A =4 (Access) g8 o3 Competence)
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<F 4-D 7|EEA
A 258 A | 2589 3 | 258 o
28 x= P 3 3 xF
et e B . ek w3} 3 Wt
=o] AZ = | 374.37 | 40.94 | 380.37 | 42.73 | 372.58 | 40.02 | 370.55 | 39.55
8 Y= | 38255 | 56.25 | 395.65 | 60.02 | 381.07 | 54.14 | 371.53 | 52.09
gol AHST | 425.04 | 59.64 | 439.68 | 62.63 | 422.97 | 57.99 | 413.17 | 55.42
ICT | &3 | 197 | 079 | 189 | 079 | 1.99 | 080 | 201 | 0.78
| & | HAw | 417 | 084 | 407 | 092 | 422 | 079 | 420 | 0.80
A wm= | g% | 238 | 080 | 246 | 081 | 238 | 081 | 230 | 0.78
_MICT | 1= | 293 | 020 | 293 | 021 | 293 | 019 | 292 | 0.20
+| =e
se | ABH | 242 | 047 | 243 | 048 | 242 | 047 | 242 | 046
ZHLE 13,
zoa | s | 288 | 214 | 248 | 217 | 296 | 204 | 319 | 216
Azb | st | 218 | 181 | 203 | 1.88 | 221 | 178 | 230 | 177
o34 Hn 053 | 050 | 052 | 050 | 054 | 050 | 053 | 0.50
oy o] | 374 | 077 | 382 | 078 | 374 | 076 | 3.68 | 0.77
;C 28 | 389 | 091 | 397 | 090 | 392 | 089 | 3.80 | 0.92
= | o] | 384 | 083 | 392 | 084 | 384 | 082 | 376 | 0.84
WA | =0 | 423 | 065 | 422 | 067 | 424 | 064 | 422 | 065
stol | 8t | 421 | 070 | 421 | 071 | 424 | 067 | 416 | 0.70
JA | o} | 421 | 070 | 420 | 071 | 423 | 068 | 418 | 0.70
o | as Sof | 259 [ 193 [ 297 [ 208 [ 252 [ 188 [ 230 | 176
W | g | T | 384 | 240 | 435 | 250 | 379 | 236 | 341 | 226
© | 9oy | 317 | 197 | 348 | 202 | 312 | 193 | 293 | 1.93
o] | 174 | 232 | 241 | 257 | 166 | 227 | 1.20 | 1.92
A o
e ek | 486 | 261 | 526 | 256 | 499 | 256 | 432 | 2.64
ogo] | 381 | 254 | 399 | 248 | 393 | 255 | 351 | 257
A7) A 372 | 070 | 380 | 070 | 372 | 068 | 365 | 0.71
A= 383 | 076 | 393 | 076 | 382 | 076 | 375 | 0.77
AZHEE 400 | 066 | 405 | 065 | 401 | 065 | 392 | 068
-3 436 | 056 | 440 | 056 | 437 | 056 | 432 | 056
2 99F A= | 623 | 051 | 678 | 031 | 625 | 0.10 | 568 | 034
7 Byo 3ty 1545 | 239 | 1661 | 231 | 1545 | 213 | 14.31 | 2.20
g E 3l A= 175 | 053 | 1.80 | 054 | 175 | 052 | 169 | 051
=] [e]
;j:?jq ;(;j 355 | 0.82 | 3.63 | 0.82 | 354 | 082 | 348 | 0.82
P53 045 | 076 | 039 | 087 | 044 | 077 | 052 | 0.64
Sn R 3112 | 799 | 3207 | 809 | 31.21 | 7.93 | 30.09 | 7.86
o | FE 2AA 020 | 040 | 033 | 047 | 017 | 037 | 012 | 033
o | 3= WF SES | 618 | 026 | 633 | 025 | 618 | 0.23 | 6.04 | 0.23
S AFE S| 157 | 076 | 152 | 075 | 157 | 077 | 162 | 0.77
Ha=2% = | 008 | 028 | 007 | 025 | 009 | 028 | 0.09 | 0.29
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Hud +9

»RlEEZ)] &

& 2o BE 3.13 0.67 3.19 0.63 3.13 0.65 3.06 0.72

el SlEE

8g o] = 2.79 0.56 2.81 0.51 2.79 0.54 2.76 0.61
<Rl

2wAF ICT &&

o1 3ol Az 0.47 0.51 0.47 0.49 0.47 0.49 0.49 0.54

=RUESSH | 1) 08 | 10,65 | 1031 | 1036 | 1114 | 1062 | 12.38 | 10.85
e
N 6.0% 1011 5011 1973

71&EA BAlol olo] sHAle] ICT &8 U4 2 weo] 2589 2
of BAHOE FF Aol7t YA JURARAL Fg3te] B45g
o AARNEN An FAHOE fold W 2 Aolr} slvkw A
9 W5 A%, Aw zkol oW Aol A6l tE AFAEL
A

&

LA ST YARAEA S AFHF Aok obd) <E 4-28 2tk A

A% e 7V A4l B Scheffe WHAEA, 2000S g5}
s

Row, HF Ay FAHCE Fo|g At ofef Fo AlA ST

(E 4-2> £25EAE ICT T8 ¢ 2 599 ddELHEY 2

T& M(SD) F Scheffe
&

£3 22.36(0.71) 31.43%%* N
ICT &gd= Ax 15.9(0.79) 19.13%** B F
8 20.93(0.70) 30.08%** B F AP

ICT && E 0.47(0.07) 6.89%**

54 g 0.64(0.23) 2.76*
ATUEE A1x 9 #3 401.55(5.19) 77.36%%* A B
g8 Azt rss 34.57(3.50) 9.87%%* P e

*4k p<0.01, ** p<0.05, * p<0.1
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’ —&—— Fitted values ‘

[2¥ 4-6] 25 &4

A 2d Y ICT 8 ¥ H 580 FYFAFHA=A

AE 4% B4

<E 4-3> 2| ICT &8 FAAHAEN nA = 4F

e S0l 4AE EELE o] HA=
POLS FE POLS FE POLS FE
7 e g | 449577 [ 2423 2,057 [T-3,088%* | -5.680" | 3248
N [LCT] T 0.604) | (068D | (0.900) | (1.240) | (0.980) | (1.147)
) j% f o | AT 00295 | -1d97 0403 | -3.917%** | 0.693
s |5 SR 0553) | (0612 | (0.806) | (1.068) | (0.885) | (1.00D)




o | 444170329 | 3083 | 0729 | 5.101%%F | -0.375
o 0.597) | (0.589) | (0.865) | (1.030) | (0.945) | (1.018)
1CT Y 27.23%** 9,551 *** 29.12%** 10.80** 37.87*** 8.546**
g (1.916) | (113) | (3.245) | (4.243) | (3568) | (4.189)
il g | 44587 | 396V | 63037 | -1.918 | -6.836"% | -3.730%
°T | 0.982) | @.250) | (1427 | (1.843) | (1.560) | (1.954)
2o | A | -2.096%%% | —0.983%*% | —2.038%** | -0.941%* | -3.171%** | -1.585%**
EZ | 2983 | 023 | 02600 | (0.358) | (0.459) | (0.390) | (0.446)
2§ __ | -00844 | 0.612%* |-1122** | 1049%* | -0.535 | 1.420***
Azt | ® 0.269) | (0.265 | (03900 | (0.422) | (0.425 | (0.407)
- 10.98*** - 0.172 - 12.64%** -
A HE g g19) - (1.323) - (1.437) .
FIRERT] 0.789 20698 | 11.93%%% | 3.010%** | 8.543%** | (0.552
THHE (0.655) 0.722) (0.841) (0.987) (0.975) (1.010)
& 4.187*** 0.568 3.535%** 1.283 4.244%%* 1.276
wArekel BA | (0.713) | (0725 | (0.980) | (1.087) | (1.080) | (1.138)
=3 0.748%%% | 0.117 | 3.828%% | L115%** | 2.161%** | 0.904***
8 A 71 0.252) | 0.249 | (0292 | (0.346) | (0.364) | (0.349)

N | BEE 1.089%** 0.441** 3.314*** 1.235%** 1.282%** 0.927*%**

o | Ams Azt 0.204) | (0.208) | (0.246) | (0.3000 | (0.262) | (0.262)
A A 3.104%%% | 0.898 | 5.506%** | 1412 | 6.541%%% | 4.793%%*

° (0.725) (0.765) (1.056) (1.307) (1.148) (1.330)
e 0.214 0.600 -0.0537 -1.305 0.646 0.551
e (0.775) (0.763) (1.140) (1.281) (1.253) (1.197)
AEAsE 20.345 | 2519%%% | -2.106 2.957% | -2.875% 0.169
= (0.910) (0.931) (1.345) 1.617) (1.481) (1.489)
PR -3.450%** -0.925 =7.577%**% | -3.652** | -6.179*** | -2.815**
e (0.787) (0.910) (1.164) (1.499) (1.272) (1.361)
27 99| 1337 0.895 | 4.377%* | -1912 | 5.722%%* | -1.267
a5 0.827) (1.424) (1.259) (1.997) (1.378) (2.205)
o oo 1.335%%* - 1.626%** - 2.902%%% -

Zh | T (0.187) - 0.272) - (0.296) -

% 5 521 4.790%** 1.590* -0.0735 0.662 8.196%** 5.253***
= = (0.754) (0.861) (1.137) (1.361) (1.248) (1.468)
Hmo| A | —2.794%%% | -1.069 | -2.013%F | -1571 | -2.169** | -0.0125
sty A 4l 0.552) | 0.702 | (0.796) | (1.080) | (0.874) | (1.112)
e oF -1.954*** -0.330 -1.806** -0.642 -2.244** -0.262
=8 e (0.596) (0.664) (0.843) (0.733) (0.919) 0.714)
- ~0.247%%* | -0.0948 0.103 0.0671 | -0.243*** | -0.177
B - (0.0599) | (0.0817) | (0.0854) | (0.13D) | (0.0938) | (0.138)

8} 3 247 1.923* 2.415 6.741%** 7.013 8.584*** -3.398

a - (1.166) (4.035) (1.647) (5.290) (1.795) (4.946)
3w B | 3.678" S0.961 | 8.994%%% | 4407 | 17.51%* | 2.193
SES (1.887) | (2.800) | (2757 | (4526) | (3.012) | (4.44D)
shw 2.242%%% | -0.727 1.829% | -2.053* | 3.636%** | -1.371
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A (0.658) (0.701) (0.935) (1.058) (1.024) (1.078)

HIaz=2A 3.739%** 0.474 -4.010* -1.545 4.303* 1.716
wywd 29 | (1432 (1.243) (2.086) (2.067) (2.266) (1.753)

2nEE7|7] & | -1.792%* | 2.035** 2.702%* 2.405* | -3.412%** | -0.151
& T = (0.803) (0.825) (1.168) (1.285) (1.274) (1.317)

ARL] ZHEERE | 2.934%FF -0.977 -1.537 -1.547 4.665%** 0.612
28 7 59 (0.936) (0.938) (1.352) (1.508) (1.476) (1.452)
WAL ICT &8 -1.100 2.791%%* 0.581 1.463 -1.486 3.939%**

A o] ARE | 0.862) (0.802) (1.237) (1.178) (1.351) (1.236)

2R A | 0.423%F | -0.0743 -0.0449 0.651 0.815%** -0.112
A Z8= (0.0610) (0.259) (0.0873) (0.403) (0.0953) (0.410)

248.1%%* | 388.2%** | 142.3%** | 302.9%** | 9L.87*** | 449.6%**

44 (11.9D (21.84) (17.90) (36.13) (19.63) (34.72)
A 1A - 0 - 0 - 0
Az 1A - 0 - 0 - 0

R? 0.173 0.336 0.288 0.064 0.247 0.288

N 9,319 7,907 7,164 6,269 7,109 6,232

xxx <001, ** p<0.05, * p<0.1
#AGY e FASAOL, FAME YA,

Sg

AelA POLSE B4& A3, st F9 AvlEE g A U5
AL BE EPWGTL AR folsA GAAAT FBL 1
= Ao etk Amsh §3 B2 ICT 283 ICT 2§ 43
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28 R=9 SAZ w82 AL, St 539 AntEE 28 A
e TAACE 7o Aoz UERT o5 Y 2nEEZ Z8§ A
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-t o] AutEE &8 5 43 AR 2HEH
= 5ol =5 o]
A= | A4 | 3=
20209 | -2.992 0.234
(2425 | 409D | (4.104)
ICT 2.237 2.943 4633
jjé (2538 | 4059 | 4110
0.323 | 0.0330 0.684
@ 2317 | 382D | 4015
A 17.42%% 16.85 -5.449
W (ICT (8.345) | (16.87) | (16.55)
|25 ~9.060* | -11.69* | -10.61%
o 4050) | 6750 | (6.269)
- S1.422 | -3.592%% | —4.320%%
= 0.93%) | (1676 | Q.617
g -0.233 2.608 0.501
ARk (1L.095) | (1.853) | (1.839)
P ~0.724 | -0.0840 | -1.028
x gwe] ~nlEE B& o AT | (0752 | (1.235) | (1.244)
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;; 1%(3; x stwe] ~ulEE B4 5 FAHSNE | (268D | (G490 | (33D
T | e |48 1.634 2.509 2.729
x gwe] ~nlEE B4 o AT | (1.249) | @12D | (1.929)
st | AR 2 #3) 0.148 0.648 | LIII*
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Abstract

The Effectiveness of Students’
ICT Utilization and Ability on
their Academic Achievement by

Income Quantiles

Youngrong Kim
Department of Education
Educational Administration

The Graduate School

Seoul National University

The purpose of this study is to identify the effects of frequency,
time, and utilization on students’ academic performance for the
purpose of utilizing ICT, and to empirically analyze the effects of the
school’s role among them.

The research questions set up for this purpose are as follows.
First, does a student’s ICT utilization pattern and ability vary by
income group?

Second, how does a student’'s ICT utilization pattern and ability

,73,



affect their academic performance?

Third, does the influence of students’ ICT utilization patterns and
abilities on their academic performance vary by income quintile?

Fourth, what is the school’s effect on students’ ICT utilization
patterns and the relationship between ability and academic
achievement?

For the analysis of research problems, the Seoul Education
End-of-Education Research (SELS) data were used in the five-year
period (2014-2018) to 9th year (2014-2018). The analysis method used
a one-way analysis of variance and a two-way fixed effect model
with fixed objects and years.

The main findings were as follows:

First, the more frequently students use ICT devices for social or
entertainment purposes, the higher the ability to use them in depth,
and the longer they use smartphone devices for social and
entertainment purposes, the lower their academic performance. On the
other hand, the higher the ability to use for learning purposes or
basic utilization, the more static the academic performance.

Second, the impact of ICT utilization purposes and abilities on
academic performance was different by income quintile. Especially for
low—income families, the time spent on smartphones for social and
entertainment purposes had a significant negative impact on their
academic performance.

Third, the influence of students’ ICT device utilization patterns and
abilities on their academic performance showed that the digital
device-related class activation and teachers’ expertise gave significant
positive interaction effects.

As a result of this study, it was confirmed that in terms of digital

capital, simply increasing the use of ICT and smart devices does not
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have a positive effect on education results, but only when they are
used in meaningful directions for learning. This is where the
importance of the ability to use digital devices and content usefully
as intended is emphasized. In addition, it is meaningful that 'school
education’ can partially offset differences in ICT utilization purposes
and capabilities depending on family background variables. This
suggests that the more smart devices are utilized during class, the
more they are used, the more modeling effects are given to students
and the "how” to learn through the use of ICT devices.

Based on the conclusion and implications of the study, the promotion
of teacher learning community for the spread of smart device
utilization classes and quality enhancement within the unit school is
suggested. In addition, we suggest educational programs that can
educate students from low-income families on how to use ICT
devices and how to manage their usage time, and additional education

input through level-by-level classes during the class.

keywords : Digital divide, Digital literacy, ICT, Academic

achievement, School effectiveness, Fixed effect model
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