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6) US News(2014. 5. 29), “Bringing STEM education to Underserved Communities”
7) US News(2014. 5. 29), “Bringing STEM education to Underserved Communities”
8) Dupont(ZOZl 12. 28), “Teaching Stem in Underserved Communities”
9) WS (2017. 12), “SHRJIAS(STEAM) 57871 AL, pp. 5.

10) Australian Government(2021. 12. 10.), “Australian Curriculum”
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11) CSIRO(2021. 12. 10.), “Indigenous STEM Education Project”
12) CSIRO(2021. 12. 28.), “ASSETS outcomes”
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13) Social Ventures Australia(2021. 12. 28.), “STEM Learning Hub”
14) Australian National University(2021. 12. 28.), “Science Circus Pacific”
15) The Federal Government(2021. 12. 28.), “MINT for the future”
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ICT |- (Aolslsy) 2. AY=7E8 JRBALEE — 11) U HAFE(EE

e | mEZ|)DE F8slo] 92, Yt gEQlE, A nEAF Jn =

g | & ol&d BA, 19, 594 52 Y H-E 4 Atk

- (Rofiely) B2 AFETEE JHBAEE Y — 12) Y= HAFEEE
olEZ|7))E E8sto] W7t 7ML e AEE SNS(EZET, HolAE,
EJH 5E B 57T 5 Aot
*ICT &85 &2
-ICT &8 59 ¥t Qo bt &8-S & & JEAs 8= A
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9] WAES BSl] AAFRHSEYI, FowA, FEADR 2FW
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At et Pk 259h4e) SOl I} e A Frk BB w,
=

Uittt ICT 717] 8852 § B84 Eot Su/iNe) S4wA] % QuAo]
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o

RSt FAlFez FohYY] et W ICT 71718868 9 E84E2
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H 3-19) =Z1SsPY Io| X|S+2E H|w
/3 SAEA SHA Y
S5 3.03 2.89 2.85
Ep—— et 2.84 2.76 271
°Y L CT e s 2.98 2.82 2.88
ICT 7171284 2.39 2.27 2.27
FElo 2.88 2.73 2.84
s et 2.54 2.47 2.43
CRaits

ICT 7)718853 3.21 3.09 3.20
ICT 7171284 2.58 2.35 2.48
S5 2.81 2.70 2.67
UutA| 5= 2.68 2.65 2.43
15 ICT 7171885 3.25 3.19 3.25
ICT 7171884 2.55 2.60 2.61

Az IRALAAAATA018), FEATAGTEA dolaE A7t A

G 3-2002 Bhao] 3 ot o Y ICT 7] Be5es B84z gt
HTAA S5 AolS Holzrh ofn) AT AASES AT 71| TRl
slEsiele). 71e] AA| So] Wess 2EnSsho] skt alet o 9 ICT
717] BgEET Beizo] YoAE AL RISl REshe] Sotejee
7170) A 0] THE e SHTEADI THE e SHE=3 7100 0
o)} Qo Tsleld 9 ICT Tl o oo wls] 1 A} Ak e
Zstelege] 17 A4 45 Aoj= TESHL S0l The: Zo1E A0 Uit
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Z5lojek 3.23 2.89 2.64

v butsite s 3.04 2.74 2.50

°TY T EesE 3.07 2.86 2.69

ICT 7718852 2.45 2.29 2.17

Fetog 2.99 2.80 2.63

s Trete=F 2.68 2.48 2.36
haite)

ICT 7]71885¢ 3.33 3.13 3.07

ICT 71718842 2.71 2.44 233

25lodek 3.03 2.72 2.63

ik ot 2.94 2.62 2.58

15 | OICT 7171Ee s 3.37 3.21 3.15

ICT 71718852 2.78 2.56 2.56

O

Az FAREAATAR0IS), HLGZAELA HolHE A7t A4

Ane SYste, Yad ool Ao Fuu 7179 A4 40wt Xolrt
wpgelr] Ao TRt 248, 7470) BA] S50] Be4E o 5o Bt
5k 45} Tk ofere FIEIHY SAETHE 2580 WARIN 1 Xolt o 2
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1. OECD PISA C|OJE & FQ H

2 Aol BEME 95l OECD7F FHol= 2018 =A| sdAFH= H7KHPISA:

AFe H7FE FFskal Qlrk PISA ©lofe= vt 154] 89 ¢f7], 48} w4
8 59 olgolle M iQle] B4, 7FEEEERS] s o Ad, 45
), 4oy, ot A 2 AHAA 55 S5k ek

PISA ©lofele] A F shbe sHES] Agol IF= viXe bt /i
E/J(Background) ®4=53} st HPES tF+= Yl ItHAratjo and Schnepf,
2017). &, PISA toJel= bRt W5 S5f SS9 shdd3imoll Bt Aget
HEE Algslal v A4 Comparative Research)E 7Fs5H THe7] wi&o] B2
AFAEo] PISA HI[EE ol8ske ZC2& ERItKHopmann et al, 2007).
U= PISA HlolEE olgsie] &0 sidAF= 712 =2 Bt &
Aol E8otaL ArKelS=E, 2018 AW, 2020 B).

2 AFoAE PISASIA Algshe Bkt AHE 28slo] SIS 45t TSt

o Z70e] SPEY AFH SA] vXE TS AR B SR

ax
‘H)
o
2
e
_O‘L
rr
_\-1‘:1,
o2
S
i’
Am
_O‘L
N
=
=2
=
£
i
]
5
oSk
b

24) PISA = A4S OECD =712 S0 thal] 8+t 500, EFHA 1009 EXE
2t & ZFETIEOJUTHOECD, PISA)



A4 ICT Hob 7|z A% AZEY 77

)
9
i~k
e
[
Mo
;%
fu
i
A
=
2
Z.
aQ
<
S
c
&
N
N
e
re
Y
5
ox
N
X,
rid
&
-
w
3
>

TAElo] =t o= Item Response Theory(IRT) REZRRE A Ajgrog
FARlE d9E ZAECl oIt SHEe] EWat P E=(Background
Question)°] et 3EE 7|¥IO& Imputations 3 AHE  Fholth2d
PISACIA= PVEICE F/dE AAH,E TeBda WA ASEA0 A A9
23] iRt HO(Bias)E oMY 7Fs/8S =I5k PVEL ool ot ATARRS
HE g2 Aokl JrtiHopstock and Pelczar, 2011). & 7= PISA HIARIA
w2} JHHESE o851l on ojeh el AFEA WPHS thd oA =Cs]E

E 4-1 B0 Teee 43k 2} slelgaEe] Qe mAE
MAE HolRu otk WA Wt 98 Syust 27 e Ajel S4t

ik

o
7] ARSI B, A9, A ololelE BAKES] EE olgstel shySe
At 591 She] B4 TP Beslel SYNSE TRl FARoR:
AN WAE e Uol, A, 7 ofRsh /179 AL Mo Bme
(0]

=
AESE U AR A2 Tl e Wt ohno] o4 wWhs

A W), WAk 33 2 R =
o|g3toich. o4 SHL 54 WS SRR FHE ol BAH TS
B BY SRMAES 2SI Q90w S 54 I wEd o)

25) IRT 222 HAE &&o] i3t 71919 8583} i FEo] SoteSE HAAH
589 AA Hzof gt SARS] =3 £F 719 WAE
PVEEE°] HIAE &0 gt ZHolgpr|Ert= [RT ZEZREH
distribution of ability parameters2+-€] 7}QloA] 713 gkt 7k
(Hopstock and Pelczar, 2011).

Ay

= posterior

| g golet

3
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H 4-1) =40| 2= PISA L0 =&t

Ay %9 A
20184 FAF GA] Yo]
o] 4 154 sMS ERoht 2uehe 15419k ¥ 15
SAYEA] Al sHgo] AlojA] §ET AR HY
<k A= 0, oAk |
g FAF8 1, 820
PISA AlF A7t 7MEASAHIA 7192 o9 67 &
2oz FAEo] Qlrt 22009 ¥ ©HH/2,200~
TS 3,3008F 4 ulqt/3,300~4,4007F ¥ ©|Rt/4,400~
5,5009F ¥ ©]9}/5,500~6,6005F ¥ ©]EH/6,600%t
7HeH o ol
PISA AlZ A7F AusH] A& ohgat 22 67 &
e A gog Ao Qlth §h&/250%F € mRl/250~
5005 ¥ =[9H/500~7509F ¥ B]9E/750~ 1,0009F
€ 1]/1,0008 € o4
s ZHE |3, HQIANE, AR Al ALY
st o] TAFRE ZA|/2 TA 105 9 o)
K H|EA|(5/22 vhg/E 7k 109 1 ulTh
7HE]9] F7HEez AXkelct
13=154Ec} &2 <
24 Qe 18=16~20%
23=20~25'
(@A 37)
28=26~30"
33=31~351
EIRTAR= 38=36~40
Oheat 22 4719 ARARel Higt SES 7INe R
TEoiflch. @ Ad B of @ FAR-siAY W
2 A9 WA @ BERWAR] B @ BRWALY] B
agqy o2
vz g SHE A oy, “2gm 2, I, “HH_%
K JEY 2 A= Qleh A F7} g<rold ol s
9] wHo| 37570 OECD Bkt o 4 o
S8 AT Fole ol Folut FHoE W&
Qo] BEsit= AL Lol
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agus o] EE

chet 22 4rhe] AEAGe] TR S o=
WSt 0 =3 1% 49 @ 24
2% A9 @ ¥E A 9 B4 @ Ao BE
& A4 2 2

S AY | SRR
= O t_ “%:1__ O ” 4( 11-_1_] ” 4(11-;'_] ” “u
T s oF, g, we

e = 5ol 9k AT 2] gl ol
shie] @4o] Azei7lo] OECD Bawrt ¥ e
8L AZA Fhe ol§7t Foluh Ao WS
Aglo] BBt AL Ealh

FAF 191 3R 2= | AT W S 2 AL

23 AR} BEAo] 2831 PISA Hlojg] WS AW AAz

2.

HI

=
4 B0l 54

Bl 29 FHy BEL F0] @ 154] 593299) SO o] 3 yshol
3,008, ofsbiie] 2,924%0lc}. Bl B8 SPISY| St T} SIHES

HIESto] 7o ARVEAIA Hig, A, A9E B4 ol B4 AwEY] 99

HES

A, w154 PSS 4o S Bt 529.55, ot HddaE

ZEASS AnEE (F 4-2)¢F 2tk

F

522.64% UERTE HIAHS Tb 15MET 2 52 15.734] F07 YE
Ged ol AUYYS 7|EoR S0l EHEY] uWEos HeIth” AA

59328 & 93 3<% P 4.43%0]ct. oS 49.29%2 ¥ Hiro= Zjo|7}
Aok A7 AFSH] &S HY 4.1%5o] AAwSHIE AESHR] U9) 5

SIAAL ASH] AF 0] E2r5E SH HISS Wob Azt 1,000% ¥ oV

A& P2 11.09%= HErdt: 7 7452 6,600% € olge] AA]

26) OECD(2020. 9. 29.), “PISA 2018 Results(Volume V) Effective Policies, Successful
Schools”, Anex 3. 31l

27) =A1A 71202 ¥ 15419] 30| Y=Y oA dE 71Eo0] E850] 15419}
T 154 2% 28" 23 AFELS 71802 T yo] A&, T ol HHgio]
15418t Rt =
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Lok
]

40.02%5 AABIAL A7EASo] 22008 9 wgke] 7= 8.19%3t
FHS FHol 58.92%, 7B AR H R Aol Abdgkwe] o] 41.08%F
A1 sk YA7F TAIQ1 SIS A1) 86.4%%1 W, AT 71E 109
e B, 2R Uk, 2 vk A<M A)2] M 13.6%= HERHT ©

oh
2K

OET

HEE AmEy 14 Q %T«] B 2635808 Ueidtl we olg Hzm}
SAY B2 A HE= ZHE 0.19, 0.460= UERtal F$glo] Ziz 29] 7R 7=
. o] 29| 7k OECD B $FHr} BEslA] S-S ojulsich

(@]

FEE
.-
%

T Sy Sk W 13.51802 LRt

—
=

A
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T 4-2) 7|=5HEM(N=5,932)

g B0 Hd | EZReX| FHa o

5 A 529.55 | 98.58 | 294.08 | 748.33

st Ha 522.64 | 95.87 | 295.05 | 728.01

Lol 1573 | 029 | 1525 | 16.25
97 ojn oL 95.57
ANF) 4.43
L2t 50.71
e of g3 49.29
e 4.10
2505 ¢ ]t 25.17
azr 250~5008F ¥ =gt | 23.23

AbEH|

2% 500~7508F ¥ =gt | 21.68

750~1,0005F & =gt | 14.73
1,000%t € ol 11.09
2,2009F ¢ =]gt 8.19

2,200~3,300%t ¥ =gt 9.78

o7k |3,300~4,400%F ¥ wlwH 13.03

4,400~5,5005F € Wt 14.23

5,500~6,600%F ¥ =g 14.75
06,6008t ¢ o]} 40.02

ARE(HQL, “gFAtsh) | 41.08

my
b
An

=4 58.92
H|EA ]
S ] ]%(‘;%OOO 13.60
TA|(100,000% ©1Y) | 86.40
A AYRF7)) 2635 | 4.99 13.00 | 38.00
S QY B 0.19 0.85 -1.46 2.21
5 A 1S 0.46 0.92 -1.42 2.96

AL 11T A = 13.51 3.42 1.00 27.35
o | oet 7|25 AE PisaclA ALet WEoe At
A A7A7E Ao B8 PISA Held A4
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SHAAH o] Higt BAERS AlSol|Etk= =78 Population Level®] SAZ
A &otes HARIEo] Q7] ‘IH—‘?—O]‘:}. J%7] wji2o] sPIES] AlIE He=E A==
PVZES Qubdlo] vl og HIsk= ALS Aol WolE vh¥st 4 9l wiehA]
PISAE= SPYE2] 7} F=of| thgt 107H«] PVHES HeHo] 843 F5HAY A%
EAok= A2 Aoty PV ¥t o €82 5 Jes: AVARME AAlskL
Ak

2 Aqoas duARdel] wet PISACIA Alget wiwd8)-E B2 AJ2Hse]
PVHEE £40f o]&si3ct

A1, A $79(Coefficient Estimation)
1) Z47t9] PVEke 5= 7L 2 PVvgEol dishiA 239 AeE 4tk
s Eo] 48 AgHwol 107 PVEEE olgsie] zb pvidE OIS
S o] Al AR,
2) 107119] PVRIEERE 49 107 AES] BdikE Foto] o5 4439
A= HFeict

AR, HFQA}F $7d(Standard Error Estimation)

1) ZF PvgE=el il ZF22] Sampling Variance® 73tk clE 9 478 84
10711 PVEEES ol8sto] Aol Alseglks 22l sl 7+ 3% A=t
10719] Z4kgtolt.

2) Z+ 10709] PVEEES] Variance= Bw#5] Imputation Varianced 731t

3) 13} 2°] == AW Final Standard Errorg & 4= th

o] Aoz PISA ke met OLS 42 AAISIAAL, AA| 3780l Stata

17]Z] PISATOOLS(Jakubowski and Pokropek, 2013)<Z ©|-&5}3ict

28) OECD(2020. 9. 29.), “PISA 2018 Results(Volume V) Effective Policies, Successful
Schools” #11
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(HF 4-3) %5t SIAMZIE M40 O Msl 2A ZIN=5,932)
Hry 1 2 (3) )
Uol 17.8 13.46 15.70
(5.23) (5.07) 5)
og o -50.60"* | -47.22% -47.48"
e (6.99) 6.75) 6.75)
N -8.38" | -8.8G -9.08"*
AR TXH
Aot dbaselme=ehY) (2.99) (2.89) (2.89)
A4 (baseline=8-2)
18,447 16.42"
2505t 9 ogk
> ] (7.15) (7.18)
250~500%+ @ Bt
°0~>00 ] (7.14) (7.18)
61.84%* 58,52
~750% 9 wjgk
500~750 | 7.71) (7.82)
~1,000% 9 wjgh
750~1,000 | (7.41) (7.53)
102,52+ 95.66***
gk 9 ol
1000 v (7.81) (7.97)
g} _Tﬂ_(basehne‘7ﬂOV\}a -17.43%* | -11.60™*
T= RS ARY) (2.85) (2.78)
_ ] -1.32 -0.12
sk 9] H]EA ine=EA
1 2] H|ZA|(baseline=%A]) 45) 4.34)
2,19 2.06"*
nRERE
e 0388) | (0.37D)
_ -0.10 -0.85
wAH otk Gk 2~
WAHRLY = 0.618) | (0.602)
-0.33 -0.55
TEAY B
TEAE (1.73) (1.67)
-8.82° | -6.96"*
ooy BHX
ST T (1.97) (1.9
] 257.15%* | 276.22%* | 487.11%** | 200.89***
AV
Y @5 | 6) | 09 | 604

1 1) A7} PISA "ol B4 3 Ayl A
p-value<0.05, *

2. stk

p-value{0.01, **

p-value{0.1, ¥3()= EFHAE 9]
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tegont T8 SiglgAwo] iRt Hedne AmEt @ 4-4H9) BA
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Abstract

B Title

A Study on the Achievement Gaps of the Underprivileged in ICT

Competencies under the Digital Economy

B Objective

The purpose of this study is to analyze achievement gaps in mathematics
and science subjects during childhood periods and to draw policy
implications for expanding educational opportunities and strengthening

competency in the field among the underprivileged students.

B Research Results and Policy Suggestions

We find evidence of the gaps in academic achievement in mathematics
and science during childhood period. We also find that the achievement
gaps are affected by family backgrounds, locations, sex, and school
characteristics. With the qualitative evidence, it seems that family
backgrounds are the most important to determine achievement in math
and science proficiencies. Meanwhile, we also find that schools in small
towns suffer from poor educational equipments and a shortage of them. In

other words, by locations, student achievements are affected differently by
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education environment and resources. We draw policy implication to
narrow the gaps by suggesting that employing Al education programs and
Metabus-education system will increase access for the underprivileged
students to math and science education resources, resulting in get them
more involved in math and science and more interested by math and

science areas.
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