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A4 A7

1. DEA 71§

B Ao ALgsts W ELS DEA(Farrell, 1957; Charnes et al,
19782 w&7)|dolvt 2 e AAAY TL(DMU)S) Fhd &
d4e SAs sl ZF I dd¥ Alg¥dinear programming
method)o]th. ThAl &3ll, DEA AFoA = YAEA @9 (DOMUE A4

i, T L AE ABHY Ao sxste] gAY AT F

oA 'E&Hdol 7 w2 HFLA D (the best practice unit)E A4
stal ol 3 Blwste] T DMUES9 4id aeAde SHst=s U
ot (7], (n.d.); Thanassoulis, Emmanuel, et al., 2011). DEA &
o FEHZ 542 DMU & FAst= vlEsd YYo=, a3
W g B s o #AE VHEskA ¥ e F
P dEe T AN 284 FEIAde MHoln A mEaAH =
del g7 Jid2 19573 HHE(FarrelDel o8 =A=HAT. o]+

ZH 2~(Charnes et al., 1978)(¢]3} Chames Cooper and Rhodes(CCR) &

dolgty $hHe CCR Bdolglus 3t Ay Z2I#d9 dele 53
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o] 7}53ttH7}7]1%. (n.d.); Thanassoulis, Emmanuel, et al., 2011).
FEA alo] ofd WA
(endogenous) .2 FHg3dte FAo] 7z tdsiH fAsiths Mol
zt 9= E3E(targets) ¥ 7 8! A A
BE AHE 4A42T 4 o, ol usAHRES A Y I
T

g
=4 ALg] BopolA M 4§ AR mE 4E BT A Bd

O
!
b
1o

q
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ne
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e
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AN
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e
(53
D
=
O
=
=
o
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=
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3 54
zH
3
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ol
S

= o &&= 4 ¢ th(Thanassoulis, Emmanuel, et al., 2011). =3},

/1\_]__
= $H4o] R thH] dAHSHA ¥ FIE F&ste a8A A=
24, DEAE 3hyel w@97b  =7Kincreasing: [RSS=A], ZHa

(decreasing: DRS)st=A], =+ & thH] 94 F<](constant returns to
scale :CRS)S W+ AJNAE A Frh =3 shbe] gAbAA &9
7F A== A4k vl 7P ARl FRE Asste AL
MPSS(most productive scale size)E 28 4 Joh. dutyd o=z EX
oA FrRe] tE £ KPS AEHsE AT ofyel MPSSHl A
drtyt "yl "olA A=A FskeE Zlo] FasA nydEd. S,
DEA W22 AAH(CRS:constant return scale) % 7FH 2 9
(VRS:variable returns to scale) 3 E T4 E&4& FHTO=E
949 R Eeds 2AY 7 A NE usAHAYY 4R d84
A+ VRS 2dof tigk CRS 2do &4 o Hle=E Ihds| ALt
d = o

DEA(Data Envelopment Analysis) W2 &-&4 H7lolA w5739
gt F3e st FHAQd B3 8 AATd = Aol A
E3] f&3ttiYang et al, 2018). DEAE &} 4AF&E0] Fojx =
A4k A A (frontiers) S o &3tal AAAS] &84S HUlgoHYang
et al., 2018). Zv|2~ A7-(Charnes et al.

DEA Wio] oAbAA @9OMU)S E&4S H7HE & e §713%
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o] HowAe ATITE ¥ ZxIch DEAY S ERE 7

SAIRFA AL 1M A& Kok A HIESFH JtHew
| ¢ltHCherchye et al., 2017).
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Fokel malo] 7k 39 weA|2e) EEAYE MWskA Rdch DMUT)
Solgs Aol BabsiAn, Wedgel e An%E 1Y £ 9
e A g aAEeR A48

2. % Eoke] DEA WHE 28 A

(Liu et al. (2013), 53] w54 WA wS7|#HY =&
= o g9 851 JdtiWorthington, 2001; Johnes, 2004; 2021; De
Witte & Lopez-Torres, 2017). =7} AA LA S 2 HR - 7)< B
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2 2

a8 O3 T840 HS R2ET. DEA HEEe
#H A Ao B4 Brhs BRol: oo 27} #4, Ag =
o JAARE T 5 Y= ABHI ZAS AAFTE YA AT
A7} =,

DEAE= & EofF T £3] 115 uS7|F(Higher education institutions:
HED®] Hl-&7Zxo] W& FE&AHS SAHsH] s FuA &8Hn
o, ul=(Cherchye et al., 2017, Colbert et al., 2000), =} o551511(G1ass
et al., 2002; Sarrico and Dyson, 2000)& 33%3le] & AloKlvanov et al,
2016), EZ = FZH(Santos, 2008), 2 ~E 2] oHLeitner et al., 2007), E71(G
€unay % Dulupcu, 2019), <1%=(ohnes et al., 2020), th%¥+ (Kuo and
Ho, 2008) % ®WEY (Nguyen et al., 2015; Tran, 2020, Tran et al.,
2020a, D) AIA Zd=9 A7t A&=1 vt DEAS Fx2%l 7]
< Sty HEI #e] 73 <ks a5 e 2AE AX&S &5
+= ZHolti(Nazarko % Saparauskas, 2014). DEAS] A& o=,
Geva-May(200D)= o] 22t tisgte] ojxgtd yFus A H3x 94
o Axet AAS AASH] s 49y 2848 AFE AT =
08 A= HEY 384 &4% T3 &9 sty AFg g 19
g84S v gti(Hirao, 2012; Tochkov et al., 2012; Ahn et al. 1988;
Cherchye et al., 2017). =3 AA S % dF Bd F&84 A5}
ST 2oke e Axd wEt ApEA o R Yehues He W A
(Tochkov et al, 2012). A& <FF3 #FH3t] Y 27k(Niskanen,

= }IA= ‘i—l H§ &&4 %’:Xﬂ% LA = skt

2% DEAZ #83 @5 Hok A7dA HEl geo] ge wEg 2

Astn YA, IHo|E DEAS 54 ms o] FaE pyeow
A 9}:8}7]-‘5 01 t}. @ut=9} 7hulth(Lavado & Cabanda, 2009 g
Aol w 4S5 s 8l o4 B9 Oi¥l S5 s TRES

_40_



AER Addsie] B ARE xﬂ/«laaiu}. RedeeaTst Ay

S)
c
A
=
o)
oQ,
c
Re
U)
5
)
S
H
<
rlo
m\m
s}
ofo
ol
ol
£
k]

B (Aristovnik & Obadi'c, 2014)2
DEA <= AMEste F5 2 15 1§ FEoA AsHes us &
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No Section 2] % (En) 2] #8 (K1)
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Existence of laws related to ICT in

A. Policy and . wgguste) 7@
—| Curriculum education . _ .
A o Existence of policies related to ICT in WSR3 T A
(<o BN
537 -9) education C1E2A2)

Presence of national ICT gender equality
, =7} ICT 435744
policy
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Presence of national ICT policy in

A8-BAH SAAE P

4 favour of persons with low o
3}A Rl =71 ICT A4 d%
socio-economic status
Presence of national ICT policy in o
5 A 21841 ICT B4 &%
favour of rural areas
6 Presence of national ICT policy in B4 e 18420 17}
favour of persons with special needs ICT A3 &3
; Presence of national ICT policy in AgAF X8A1 =71 ICT
flavour of minorities A dg
Existence of national curriculum .
. . WEN A ICT ARgol 232
8 documents focusing on ICT use in
. =7t A EFHE A4 7
education
0 Description of ICT use in teaching and | al= B ShFoll A ICT AME: A
learning HA
0 | B Percentage of education budget to =7} AA oAkl A w S 4k
Educational national total budget H|-&
11 | Expenditures | Education budget per student ST w4t
" in ICT in Allocation of Budget for ICT in 27} WAk A ICT 8ol
Education education to nation education budget g o4k
— ICT S A
13 | -9 ICT in education budget per student AT ICT oS4k
14 | C. ICT Percentage of schools having computers | el ®B-f3n H&
——{ Infrastructure : - -
15 and Percentage of schools with electricity A7 B Fetan] S
Percentage of schools with telephone sk 4 7171 Bfshe st
16 | Computers L . o
(12 o communication facility H]-&
== Percentage of schools with radio assisted | 2l Q2 RZ W8S F33}+=
17| 23 €)-15) . .
instruction Shu/H]&
18 Specification of ICT based model of w2 sk wdo] [CT 7wk
teaching and learning Rl o] ARGk
Percentage of schools with television )
19 TV Rxu5& 3t stavl&
assisted instruction
% Percentage of schools with computer AFERZASS dl= g
assisted instruction H| &
21 Existence of a local area network (LAN) | LAN(@A] WEYF)2] F5
22 Percentage of schools with a website A E B{Ew Hl&
23 Percentage of schools with computers HIFE B SunlE
24 Learner to computer ratio in schools sty &t AFE ()RS
25 Percentage of all computers available stu A HFE F
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WFFHoR o|gIlsE
for pedagogical purposes -
] Z3TE Bl&
StwdA HFH 5
Percentage of all computers available .
2 PYFH O o] g7b st
for administrative purposes
e BlE
Ratio of educators to computers in .
27 w52 thH] St ASFE HlE
schools
28 Ratio of student to computer connected | SH¥@ Qe o2 A" A
to Internet FFE Hl &
29 Education budget per student ST w8 o4k
30 ICT in education budget per student S ICT nlS-af 4k
31 Learner to computer ratio in schools S5 o wd] AFE HE
Ratio of student to computer connected | QJEJYlo] AZAH FHFE iy
32 | D. Enrolment
(s}<2p-7) |.L0 Internet A W] g
23 h Ratio of learners to teachers of basic A & 7)1 & HFH
computer literacy YEAZE e Al 5
Proportion of female and male learners .
. oFH HEEH ICTA A2
34 who can access to ICT as pedagogical )
. T e F s vs
aids
Proportion of learners enrolled in grades | AFE7]1E€S wl$ Y= &
35 where computer skills are currently | A ShdoA SEH Sh&5A}F H
taught (for ISCED 1~3) &
Ratio of educators to computers in . _
36 W52 tiH] St ASFE HlE
schools
712421 AHAFH gEHAE
Percentage of teachers trained to teach B
37 | E. Teachers basi P 7t2X]7] Y3l FHH A
(LAH-5) asic computer literacy Wa
- Percentage of teachers currently A ICTE &8st A58
teaching any subject using ICT JIEA = DA HI&
2 Percentage of trained teachers using AL 938 ICT AlE &
ICT facilities for teaching ge3l= &d® A HS
Proportion of female and male teachers | ICT €]El2iA|ol] Tl stsA=
40 who can teach learners about ICT | 7123 4 e @/d AF HI
literacy &
(2) OECD
O OECD ¥ F& AT maasld aFsis gadzos g

2B A

4z, OECD¥
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ZIHPISA)} A4 A HFZAHPIAAOC] A+

<E A2> ICT4E R=A = (Annex Indicators)

No Section A E(En) A FH(Kr)
<Annex Indicators>
K.B.Educational
E i . .
) xpenditures KA.2.4 ICT in education budget per | _
41 |in ICT cudent S wSd4to| A ICT o4t
(CT8A1A-1 studen
)
1 KF.1.1 status of systematic development | YA 8 L] AAA
K.C.Education of digital educational resources el
e SA4Q1 Aol F4 glS
al INSUtUtions |y - 1 o pyistence of official guidine for | B
43 | and ICT _ , 3 FAAQ Ttol=ggle]
educational resource quality assurance
Infrastructure {5
(ZS7)18 ¢ KB.3.4 Existence of online services | _
. o Shalol] w7t EEol A AlEE =
44 | ICT provided by nationwide government
o] 5 , 221 An]2=o] &4
12 2}-7) level in the schools
45 KE.1.1 Existence of e-portal service 222l xg Aulx {57
45 KE.1.4 Existence of ICT centers for | 3%4 & 228 93+ ICT
community training purposes AE| 9] 4
i KB.2.5 Percentage of schools with | n&kR%Z 2HIY FHXS B4
mobile device assisted instruction Sk slul H|&
KC.2.1 Existence of ICT training B
48 ICT =273 §%
program

=AY H 722 13 (PISA)

O 2018 %= OECDe =A &A1 Byl =z 7A(PISA)Y ICT &= A
T TS AYEA, vA gdEE O s, @ wAL © Fu]
oz FEHM, 7 d FEe F= O ICT 24, @ ICT
g8, QICT &858z 74 (& A3)
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<3 A4> PISA 2021 ICT 87} Z#Hd9=

99 4

ICT A
(Access to ICT)

ICT Aol 7H84, A24 2 F9¢ TPsm, 53] 342 AU
S Qe (@ARee FHE T e

REPAPSUES

H|- g4 2 o] ol 7H= 7oA ] Sk B A7k wadelA
TA} ICTS A}g3} FHe Aret e vE AVldle
A7 A5AYS 98 ICTS o o2 Atgels As 23y

i

A

52

EW [‘Il‘

ICT &&
(Use of ICT)

5

rr
ol

ICT o % NE] B} YT BALLE A 2 HR Ay 4P
(Students” ICT F9 A g5 2L UHE S ICT &89 O 8x 2 43S
competencies) 3. 349 ICT 4% F7HE 943) 47158 240l Aeg.

A &: OECD(2018). PISA 2021 ICT Framework, p.5

A A A FZAF (PIAAC)

QO =AAJYFZAHProgramme for the International Assessment of
Adult Competencies: PIAAC)E ICT #d A2 E3sle] 74
ARbet= AL oY AT, HEFA HEHA MdSs THAIA BR
st At ZEAAE 4% ICT 97 AF9 W& &Y

O PIAAC & “AH3}L Ao o= & th&3 o] Aok ‘ARz
Arglel] @A om Fofstr] Hd HAERAHDT, AEBY, Y, Bt
stal =& AXe FAsoF sk, Bl aFghel ol HAE
HIaszEA 9 AxgUAlA =75 ZE3 A3 - #3184 =75 34
dstA &&3st7] f /Ml B, HE, 59 (o]9F, oldHl,
2011, p.127). ol#g JNde Wrgsted AHH3E AF ZHS 98
PIAAC  =A=  ZHFHE 2 H
Assessment: CBA)S A &3}, AFE & 5Ho] =3 HAS A
2 AALE Bt &

O PIAACS BH3} JHYNE TSI ZRA2E 7HAE HF
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- A ARE FRSRL AASE PHS ok 3
- B AEsE FAZ PRE 2H5E 2

- 7&3k ARY Az, £4, A, ¥4, 2 §2 FEEHA AR
& BEY A og WAHAT= A
- YAt RO AAE Aoy IFE HEdte A
O PIAACS AHRB3l dFo 319 a4z E3)g(Literacy), 589
(Numeracy), HIZE==ZA 7|5k 7oA o] A 32 5= (Problem
solving in technology rich environment) #ofF ZA}
O o [rhEu okl sHAT HgA elv], 27, Fd, CT 5
24 g o= AL &&3t=Ad B3 A T3

(3) UN A&7z E324.4 (SDGs 4.4)

O 2015%d 9€ UNZF3 oA 2030 A&7 A EREESDGS)E A3t Al
A = AT AEVMsAS E=olx, IAH FoE o]dqs]
213) UN-SDGs ol A A =
- UN-SDGs7} 1770 Zx%¢} 169719 A¥ 2xE HAsy, 37 A
Ho ZAxgow A7 g FAE 755t d&

- 2y, UN-SDGsE 3Hx/dsol ¢d& AH&317] o5& A7 A
& A71EA, 20189 #A HA F 93 e FAP A
£ 53 g Ao H3 K-SDGs 7=

O SDGse] 177 H3Eo|A ngEokes H3xdo EA or, E3] 2HA
o Frs Ag|olA =7 AAY A 4t a9, gxEE

HelAs vease] dyg@dor stea Gel WA Ao
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o|&st v AolA UN<L SDGsE %EWsl= K-SDGs A 523 4.4.9]
S Ax2 AL E AJY ICT 9% 57 AR

Id AF =S Hd O TAFHFEHA R A YA F(nternational

Computer and Information Literacy Study: ICILS), @ OECD
[PISA 2018 ICT Xs: AHAE €%, O Idxusdedrnd
(KERIS)&] 12020 =F1L 3 AT 9
A 3 g0l AbE(A

[EA A AFEH A B LSAFACILS)
[EA(International Association for the Evaluation of Educational

Achievement)

O [EAE A AAl &S A7, ola] & MAdsr] s =¥ste 17t

O

AF 7%, FF AF AW, G4 L BALY A BT 2T
o =4

[EA 975 n&2, A dekar 4 st mofA gAE9 A %
2o e FEEES AFstr] s A AA wSel dig 1FA 9
s vl A5 73
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Q A o]z RA¥E e X S o] TIMSS & PIRLS =A<
TAE 7 FEskal . ICILSY HAIF7]= [EAd o8 A=,
ICCS A7+ &5 w5 ATHY3ACER)7} 3

ICILS (International Computer and Information Literacy Study)

O ICILS+= A4xtE™ AH3} Ao 875+ A9 FSE S35 9
3l o F N W 8ot A4 £E Hla AT 3,

O “HAFH - X A% (Computer and Information Literacy: CIL)
@ ‘738 Arag’ (Computer Thinking: CT)

O (FFEARLESF Ao A, stul, AA, ASld e840z sy
Al ZAbshaL, Fxstar, YiaFs=d HAFEHE A= 7Y
A9 T8-S o n g (Fraillon et al., 2019: 18)

O HAFHARALY(CIL) SAHS AT Zddelas /1 FH(trands) &
2 FEH A O HFEH A o8, @ AR =3 54, O

AR A E ARE @ UAE &% 58 (2" AD

<3 A1 ICILS 2018 CIL Z# {9312

Computer and information literacy refers to an individual's ability to use computers to
investigate, create and communicate in order to participate effectively at home, at school,
in the warkplace, and in the community.

Strand 1 Strand 2 Strand 3 Strand 4
Understanding Gathering Producing Digital
computer use information information communication
Aspect 1.1 Aspect 2.1 Aspect 3.1 Aspect 4.1
Foundations of ; ant Transforming Sharing information
computer use information

x ; i 5 Aspect 4.2
Aspect 1.2 Aspect 3.2 Using information
Computer use Creating information re :p NS |_1|‘§.- and
conventions safely

12) Fraillon, J., Ainley, J., Schulz, W., Duckworth, D., & Friedman, T. (2019). IEA
international computer and information literacy study 2018 assessment framework (p.
74). Springer Nature.
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< 93t Efﬂl%‘%ﬂ% 270 & H(strands) o &
TEHY A O ALY Mdst, @ &£F4H 9 (28 A2

<a¥ A2> ICILS 2018 CT =Z=#H Y=

Computabional thinking refers to an individual's ability to recognize aspects of real-world
prablems which are appropriate for computational formulation and to evaluate and develop
algorithmic solutions to those problems so that the solutions could be operationalized with
a computer.

Strand 1 Strand 2
Conceptualizing problems Operationalizing solutions
Aspect 1.1 Aspect 2.1
Knowing about and understanding digita Planning and evaluating solutians
systems Aspect 2.2
Aspect 1.2 Developing algorithms, programs and
Formulating and analyzing problems interfaces
Aspect 1.3
Collecting and representing relevant data
QO AFHARAUNCIL)H AFEALHCD Ao uet st&EAx &

o

7t vEbd ‘Ofﬁ Sead sEEE Aoz O 7S,
@ S, Q@ Stu/ud, @DAFez Yra, 2x3e=z O A3
24 2> Q@ AA 5> O FFad A 7HA @A li 741" A3)

Q ICILSe| A 7ide] 55 2 U8 74& ¢, AL
e O dEde A, @ "UAE ol &, © "AE &858 Al 7
Fd9< xgsta lon, wSAHA gl Az Adixde O 7
=4, @ #AA, © 2A2H=E FAHA A& °le ©wE AT
AZAA B ZH D =2 74
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<19 A3 ICILS 2018 CIL/CT st58% s8%
Antecedents Processes Outcomes
Wider community Wider community

Educational system
Awvailability of ICT

School/classroom:
Characteristics
Stated ICT curriculum
ICT resources

Student:
Characteristics

Home environment:
Family background
and ICT resources

Educational policies
Internet sources

School/classroom:
ICT use for teaching/
learning

CIL/CT instruction

Student:
Learning process

Home environment:
|CT use at home

-

Computer and
information literacy

Computational thinking

Motes: The double armow between process-related. factors and outcomes emphasizes the possibility of a reciprocal
association between learning processes and learning outcomes.. The single-headed arrow between antecedents and
processes indicates the assumption within the ICILS contextual framework of a unidirectional influence bhetween these two

types of contextual factors.

<I¥E AL

e sz

Al =e] g mg oA

Level of ...

Antecedents

Processes

Wider community

MCS & other sources:
Structure of education
Accessibilty of ICT

MNCS & other sources:
Role of |CT in curriculum

School/classroom PrQ, 1ICQ, & TQ: PrQ, ICQ, TQ and 5tQ:
Schoal characteristics ICT use in teaching and learning
ICT resources CIL/CT instruction
Student StQ: StQ;
Gender ICT activities
Age Use of ICT
CIL/CT
Home environment S5tQ: 5tQ:

Parent socioeconomic status
[CT resources

Learning about ICT at home

Notes: MCS = national contexts survey: PrO = principal questionnaire; [CQ =
student guestionnaire.

fueshonnaire; S0 =

ICT coordinator guestionnaire; TQ -

teacher

<4]: Fraillon, J., Ainley, J., Schulz, W., Duckworth, D., & Friedman, T.,(2019), p.35

O ICILS 2018 AH4d =+

- AA BE:

AA A

FE g



AAZEIREG o] &et 3 AAE s|idste FH= 748" 7
F*ol HUIRER HAA 9. 4 ZELS 5-8/19 IwtgA et 1
o T AA= 74 2F0 2 FAH AL, A
MeEZ CIL 25, CT 2%

AEZAE SHAY, st wAL, Sta(CT 24 A

FEvet 24 AR ICILS 2018 A A= 20189 9~10€ 3 &9
SHAL A S aE st AAE. 1507 8 28d gAY 2,875 3

<GE AS ICLICT A% (H&E 55)

== N RAE
The student questionnaire is designed to provide the following indices
regarding student and home background:
Students’ age (in years) sty A=
Students’ gender sty A
Students® expected highest level of | 82 &AZ YA SAHEANA 7]t
educational qualifications He A
Students’ immigrant background SIS o5 v
Students’  language use at home | 7}A oA A EL Aol ALR(A]F Ao
(test language or others) 2 7]Ep
Students’ parents’ highest S Bmol A A A
occupational status
Students’ parents’ highest level of S Bwol Hu we 2z
education
Student reports on home literacy | 7}d EaHo tigk SAAEL R}
(number of books at home) Ao AH )
Student reports on ICT resources at el ICT A4<1e] oek 84 w1
home
Students’ experience with ICT SHAIE9] ICT A3

The student questionnaire contains questions to generate data reflecting the

following aspects of ICT use and attitudes related to ICT:
Students”  experience in using ICT

StEE9 ICT AHE A (%)
(frequency)

Students’ use of ICT applications

StAE9 ICT 7171 A8 (M%)
(frequency)

Students’ use of ICT for social | AF3A A£2&5& 93 FAHEY ICT AH:
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communication (frequency)

Students’ use of ICT for exchanging | A B w3+S 3 SFAHEY ICT A&
information (frequency) H%)

2l Arlzo] HIste FAHEL
Students’ use of ICT for accessing IC”?A} a I A= 4=
online content (frequency) =)
Student.s use of ICT for a2 o8 sasel ICT Ag (M=
recreational purposes (frequency)
Students’ use of ICT for | & #dH HHS % FAYE ICT
school-related purposes (frequency) ARl =
Students”> use of ICT in school | &t #IE Lo gAY E] ICT A&
subject lessons (frequency) H=)
Students® wuse of ICT tools in class | & E°] FHAA ICT =F AL A&
(frequency) N =

Student reports on learning of ICT
tasks at school

Stao A e] ICT A ol 3
X 1A

34

Students’ ICT self-efficacy

Student reports on learning about
responsible ICT use at school

Sl ICT A7) &7
ol Aol AYgE ICT AHgol o

= QDY N

St S WA

o

Students’  perceptions about the

impact of ICT for society

ARE o A ICT Gl a3 styE9] <l

A=

Students’ expectations of future ICT | &% 2 Sk sk sy Eo nz
use for work and study ICT A2 714

1Stude.nt reports on the e;tent of StmolA FFE Angozm Hose
earning  about  approaches  to st sharol ek SHAl 1A

computational thinking at school

The teacher questionnaire is designed to generate data reflecting the following
aspects of teacher perceptions regarding ICT and its use in education:

WAFEY CILHFHARAY A7 &

Teachers” CIL self-efficacy -
© o

Teachers’ use of ICT tools in class | mANA wAES ICT 717] A&
Teacher reports on student

P | YO e s mEola s Aol dia
engagement in learning activities

. WA B ILA

with ICT
Teacher reports on use of ICT in| g % % FodA ICT AL o
teaching and learning practices 3k A BalA

Teachers’ erceptions of  the
o peeer @A A ICT B85 wdo] ga @
emphasis on ICT skills development A 017
in class N
Teachers’ ositive views regardin
) fp o h_g i 053} 5ol A ICT Argol o wAb
the use o In teaching an o] 29 A
learning
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Teachers” negative views regarding

I fICT i hi d a5 oA ICT Abgo &3 wAf
the use o In teaching an o] Bl 7|

learning

Teachers’ perceptions of adequacy | Stml oA el A Ao Tk wALe

of resources at their school Q14
Teachers’ articipation in ICT
o parep ICT AEA Aol tgr mAke] o]
professional development
Teachers’ perceptions of

collaboration for ICT use

ICT AH&S A% w9 ¥4

Teachers” emphases on teaching
approaches to computational thinking

in class

THAAM HFEH Aol o H
Hc]' Y/

4g stEAE wAe Pz

Principal questionnaire

School principals’ use of computers

stu wAo]l w YW HHOoFE HF
for school-related purposes L o
B & AH&ste A-(H%)
(frequency)
School size (student enrollment) sta F5 (55 A
Student-teacher ratio A - AL H] &
School structure and management gw 7z 2 HI

Economic background of students

School principals’ perceptions of the

importance of ICT use at school

Stuoll A ICT AHg-2l T8¢ St w

5
B9 AA =

School principal reports on their | &AL ICT 7] thd 7]t x| thdt
expectations of teachers’ ICT skills | @39 By
School principal reports on ICT
0o principat Tep ICT A% 2 7o) o3t wAe) um

policies and procedures
School rincipal reports on

primeipa - Tep ICT A&l i wAle] AEA B
teachers’ professional development _

gk W] B

for ICT use
School principal reports on school

priorities for ICT use in teaching and
learning

26 9 SEolA ICT A8 A% o
L 9A w9l oE stm w2 BaA

ICT coordinator questionnaire

School experience in using ICT

ICT Ab&oll tidk tal 33

School policies towards the use of
ICT at school

stao] o] ICT Abgol gk stm 42

The computer-student ratio at school

Staoll Mo HFE - S vlE

The quality of ICT resources at
school

sl el ICT Aol 2

Perceptions of hindrances to the use

Staol A wsg B oshsgol A ICT ARgel
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of ICT in teaching and learning at

school
Perceptions of school emphasis on

SHES CT 71e Hde 9% us &
ol o

teaching  activities to  develop
T FHE F g <14

students’ CT skills

(5) = A 54l A& (nternational Telecommunication Union: ITU)

O ICTY &4kt A AA A F&F S7kel weh ICT o &3k 2y
HE 2 Wxegd o] fA44 9 7k ol wet vla JHed F
A AZE EWE 71 ICT ¥d 55 vlustr] s ICT T
A4 (ICT Development Index: IDD) 7'

- ICTY A 2 Bg3 A =AFEAA HAE A2 4
8 E =7 @elolAe] HYAE Az} sl tigk A = T
gk Aol A7ld

- ICT AFgo] AF3) - AA T mX &= JAAH dFS A4
7k B AFEEC] ICT AHE ddls 2 & =S = of
& AN AALS QA S Jhed AMEF Hlw Thsd A
w7t Bad

- 7B =7k ICT A3E & =71e] Aot vago=sn =7}

Feo| AAY 4 B ICT 21 A Ag JIAgEE AFE

<

2

T A

O ITU DI+ ICT7} AAsiA A85H1 E8EE 43¢ AFEAE &
= T UAtes 71E HHdA AR, waA ICT ¥ e
ALBlo A ICT YgHo] ol A= s =X, a8z 2 Fd

- & FAZ|FAARE o9t 2 39A RdS FHALSE SAHT)
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71 $1%E TA Aol Aol FEA 2 &5t
Working Party on Indicators
UNCTAD)

-7 OlSo

1= )\)\H(OﬂZﬂ_T/H, OECD
for the Information Society: WPIIS

<Id A5 HEALSE

2 &8 A

/"ICT Readiness ™,

( = \ ICT Impact
| (infrastructure, | B -
N access) Sl .1 (outcomes)

f

ICT Capabilty
(skills)

<4 TTU2009). Measuring the Information Society. p.14

T AEAE 9 3T

B AL wrgsty] 98 ICT
Azt gl H2A, ICT &4, ICT 43S F&3t 543 =, 39
A B2dol wet 7 dAE wdstes shAREE st A+
@ 19A: ICT dzehet HA
o] &7hs ek ICT =z} 3l 7R1e] ICT Holl &3 AxE X9
@ 29A: ICT 28§ 9 4=

ICT O]_LEL]_ =i} ;1(;]]

Ae EUE, ICTY AA AFE 2 A
of &< Aok 3

& A=
@ 3TA: ICTE EHAHoZ A Lsl=d FQ3 59,
ol Aoz ICT 22 FF& st ARE x| of =),
B AdEdTaA B AR FHHI YA @] W
ez w5aEd dojsditeracy)e 13T = A=
O ITU #4AzE &5 (

Core list of ICT Indicators)
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- ICT A E ANAEZo 8 67 99 617 A BEZE FAFH Q<

(E A6 ITUS) ICT BAAE 2=

(!

g4
1 | ICT infrastructure and access ICT 1=} 2 HZAHA07 #3%)
5 ICT access and use by households and | 7} 2 71<91e] ICT H ¥ AFE-
individuals (1978 A 3%)

3 | ICT access and use by enterprises 7199 ICT H= 2 A2 A %)
4 | ICT sector and trade in ICT goods ICT Ag 2 ICT 4EFF9UN A%
5 | ICT in education 5ol A2l ICTO7 A 3%)

6 |ICT in government AEANA ] ICT(T7/] A %)

QO WSAHHIMCT in education) A &
- 670 ICT AAYGY F sy uwsARS 9= 9l Ax7}

TYsol Ue

GE AT 2o A9 ICT MEAE &5

A 5-2 &
D1 Proportion of schools with a radio used | @& HHo=Z A&HE UL B
for educational purposes - w HE&
D2 Proportion of schools with a television | 4 ZZog2 Ag5= dH|A
used for educational purposes Bf g vH&

ED3 Proportlon' of schpols with a telephone A5 240 Mol 9ln @ He
communication facility

ED4 Learners-to-computer ratio(LCR) in| AFH Bx o] &= stue A
schools with computer-assisted instruction | F€ o] st H]&

EDS Proportion of schools with Internet access | A4l FFE AU AA =7} 7}
by type of access % g vE

EDG Proportion of learners who have access to | a4 QlEYlol] HEE F Ye
the Internet at school 2 vl &
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ED7 Proportion of learners enrolled at the | a5 & FFo ICT T™ Hokol
post-secondary level in ICT-related fields =23 st&5a 8l&

EDS Proportion of ICT-qualified teachers in | gtaollA ICT #AA& ztx Al H|
schools <

EDR1 | Proportion of schools with electricity 717 2EEHE sn v &

D 3=u5stEA BAKERS) - A5 wSFHEsE 7| EAE AHAAE

- AFAE Ao FARA UEA, dATE, BUH, P, 27
53 gold, BETA e AAAY AA
- A FEE AY B AY, Toh FAZ TR
o

2Q, #A, 2=, A2 A4

ELEY -Erzz>| npg>| @%> 23 H

2 HanE
=y dh

[ smwg N\ dens

L qEY, e, LB, 8y,
A2 43 [ E.xl‘ié 0H0|£7§j$‘-1}1ﬂ4ﬂ9|ﬁ%|ﬁ H

=
el
le
>
it

o
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N SAE AA HAF 4870 A48 - dH

5
- 19A: 5 Rs 7|2A 8 HAd, S, V&Y g AAAE

oL

- 29A: AAAE = 7 HEstd, 3670 AAA e} FHE A
A3 3 F 3PN AAAE ==

- 3EA: AZIE AMY "HRAE tideE AdEl A B oA
doto F7F A

- 4GA: 247 AR "HEA 50 tide® A sl i
B = HAR AA

- 5l AExALY ZIE o B AR o =835k HF 4870

R B

A
A 23} A A 2H2) 3£(4871) o] _
3
Gl gEFsG AYAA FES YT H -2 TF5LS 18
- —yﬁt‘vﬂ‘-z‘; ztg 7 Zi 2= ,‘\_]_i
11 m&sb e meAn Aes oo N A =
1-2. s A 81 2 FF A 5 A=
AA ZA
2-1. A7 1 BE= A3}
2-2. A7 o] & H= A3}
1-2. Zolz w - g5 % A9 3-1. A Eu A 3o - &g S 5 74
AA = 3-2. gAY A BEF= A3}
4-1. 5712 Anl2 o] &-& A3}
4-2. 573 AR o) gl BEE A3}
_ A Lol A3 2
17 BTk EHUTE WSS 215 sae 49 egnm 4 317
243}
\aa eAn S A ) 6. IZ AMu)x o] g} & A3}
- al= z 2 =
1-4. @=8 AZAHRE {5 A4 += TR o He e Seiar o a4
1-5. wlo] wrshsy o 43t Y | 8-1. 973 w A5 oAk A=
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8-2. WEANI HRA% o)} 5 4%
9. 3w AR AUAY 5 =3
A o)l ]yl = [ A HlE& EOo
16, QA oA S 4 g | T UHA TS Ay HE 4
s5a 4 e gtw B4 =4 | 1L PFE 10T A 5 =9
1-7. ICT 9] A FEE 12. 158w ARwy Ae gw v& 73
ARWS )3} 13. ARFA DS T2 o5y s
Fd2. 5YFAAE TR 9T DELK - FEATALN
14-1. AL /FEAA A7 34
2-1. &R FEAA 153 o 14-2. RISS 117 @Ex 43}
Zed YEYa A4 73 15. s19]5t% DB &% 7 4
16. FFHost =A@ xloﬂ e A
7. asssAde A% 7w xR 7|
] 2z
= digt
2-2. W3 AT - wEBE XY A3 |18 w AN A Aux o8 wER | A
5 WA ME ZeH = sk =
19, el ATE B e |
=
23 ot ZoAde] B A 20. KMOOC o]-&#} HHEw A}
-3. §_' 5'_.7 VA 213l ] L
SRR 21 KOCWE 58 tistgel 270 32 | 4%
-4 vt Ame] B - BH - BE | 21 HARRFA AUz BEE =k
Rk 20-2. WSPHRFA Mul P 5 W
3. St Yol AAE HA - ALK
31 s e dA AR A 2. S92 AuEA IAUNEE e,
3-3. kel WA o A AA TF | 24 thmol HALE ARY o]§ WE A3}
FY4. o}¢-21 HjHstE WK EA] - EFnS2)
4-1. E4nS ARl yuzs 23
TS YR} YHSE B 05, Ao A A A & e
ZolQl s FA 7§k 24
13 4B A e gl e 4 ] ] _
_ _ 26. AH31A v AE St ICT &8 AdE | 74
g as 713 AF
5. FFAE &G 7 2 AAZ Aol &3 2A(1571)
5-1 AR AR PR LwH | 27, volx A WSS A3
5-2. IAFA S =T WFEHA 28-1. stul AR FA] o] & WIE a3
Au) 2= By 28-2. St AR EA o] &7 V=L Az}
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