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Abstract:

Advanced Countries seek to utilize information technology
and communication (ICT) effectively in the learning processes
inside schools. However, the experiences of various nations differ.
There are a number of factors influencing the usage of ICT in
teaching and learning. Such factors include: the level of teachers’
trust in their abilities of using ICT in teaching, the nature of
teachers’ attitudes towards exploiting digital technologies in
teaching, the quality oftechnological infrastructure inside schools,
the level of technical support offered to teachers, and the quality of
in-service training programs. Literature published during the last
three decades assure that integrating ICT in teaching and learning is
not only a technical issue. ICT is an effective tool for teaching
curricula in a better way based upon the best practices in the area of
curricula and teaching methodology. The literature also show that
the quantitative aspects alone are not enough for integrating ICT in
teaching and learning, as we need to take into consideration the
qualitative aspects also. Thus, educationalists refer to ICT as a
useful tool capable of improving the efficiency of the educational
process.

As we all know that ICT is just one tool among many tools
aiming at improving the excellence of the educational processes, it
competes with the other alternative tools in terms of the indictor of
cost/effectiveness, and the indictor of cost/benefit. Therefore, the
policy-makers need to take into consideration the following factors:
the cost of buying the digital technologies, the cost of equipping
schools with computer software, the cost of training teachers, the
cost of buying and designing teaching aids and media, and the
running cost of managing thedigital educational system. The current
piece of research investigates the influences of the fourth industrial
revolution on the educational system, and analyzes the experiences
of Germany in integrating digital technologies within the boundaries
of junior secondary schools. It ends with formulating a number of
mechanisms that can be utilized to reform technological readiness of
junior secondary schools in Egypt.
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*Budhrani, Kiran, Ji, Yaeeun and Lim, Jae Hoon. (2018). Unpacking Conceptual
Elements of Smart Learning in The Korean Scholarly Discourse. Smart Learning
Environments, 5(23), 1-26. doi:10.1186/s40561-018-0069-7

*Ha, Cheyeon, and Lee, S00-Young. (2019). Elementary Teachers’ Beliefs and
Perspectives Related to Smart Learning in South Korea. Smart Learning
Environments, 6(3), 1-15. do0i:10.1186/s40561-019-0082-5
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Attitudes Toward Government Innovation-focusing on Government 3.0 in South
Korea. Journal of Open Innovation: Technology, Market, and Complexity, 1(23),
1-11.d0i:10.1186/s40852-015-0027-3




Y asdail) 8 Luagloial) Ajalally dauly)) dus Ll 56l 1 gins Jus 4B,
53133 T A )

AA

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

Laglgiill slad fualeall dnlayl clalayl of J duhall coald
Al alaill (o st LngloiSall 23gy Aot pall lLUSH agiliily cdoad)l
G i) acall o Laaf duhll conasly LAY clalall plasial e
Ll i€ll aladind Galeal) i Ay e wi Oaleall Gojladl) 25
(Ha, Cheyeon, and Lee, S00-Young, dielsill doleall & 4ol
—> &l Eaesl DL Al s 12019, pp. 1-13)
D) s agilalad) Gy Glabudl Gpibalgall ddyea o A8
Slaasy) Julat duyall cuilag Sy el AesSall Jlas S asSal)
oslsdl B clalell e YoTR e e a8 gl bl sl
Al AagSall gat ihalgall Glalal duhal cidalgall (g daasSal)
Slalad) dxpday Gibalgall djad (g 50 ams ) Auball cualiy
Caiinly Angiall L)sS 8 dadd)ll dagSall sas agilaladl o dpasSal)
ey Adladl) o Gpaiay duasSall Cusledll (B calalall G Al
GaasSall ilosledl 8Ly DA e L) oS Balecd) Oy clgismens
(Park, EunHyung, and Lee, Jea-Wan, 2015, g5 sy ‘;:d\

pp. 1-11)
038 aal (hag 1Ll (B SH) abail) B Laglaiall jg0 gl clude
aladia) LS Glgim (Y0VA) LSt gigalsla’’ A il
cifpall Ll ol e cVlaily  clagleall Lol
Al Ghgu guilglSy asS Ll Auhay CCcAilagheal
saill  CNamag a...\al:u‘g? 3l Olsia (Y . \/\)“gSJfJAJS
Sliall Gglaill GLbli- gy ¥ Sy 3e Ay o galaiy)
A s ) Sy gLl (B B SLaB) i (2015)

® Sakamoto, Akira. (2018). The Influence of Information and Communication
Technology Use on Students’ Information Literacy. In Voogt, J., Knezek, G.,
Christensen, R., and Lai KW.. (Eds.), Second Handbook of Information
Technology in Primary and Secondary Education (pp. 271-291). Cham,

Switzerland: Springer International Handbooks of Education.

" Nakamura, Koji, Kaihatsu, Sohei, and Yagi Tomoyuki. (Y+)A). Productivity

Improvement and Economic Growth. Tokyo, Japan: Bank of Japan.
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8 EU-Japan Centre for Industrial Cooperation. (2015). Digital Economy in Japan
and The EU: An Assessment of The Common Challenges and The Collaboration
Potential. Tokyo, Japan: Author.



Y asdail) 8 Luagloial) Ajalally dauly)) dus Ll 56l 1 gins Jus 4B,
53133 T A )

9.

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

G %Al 8 LU 8 cagal) A ahadtal Jaee of duyal
Lagli€s aaiies ALl aileaally AN G %07 ol Y ale
pdgd Esat Y alazia¥) ofy clgall 5ol e Layly cilaglaal)
aan o ) Aabal) cplaly sl dii e bl B Ll
Ols YoV e ale (8 gom Jlle Vet Al 8 UL 3 g 5SIY 3lal
o s VYT gl 38 A S Hlaill e SLLI 22l Cuad Javgia
Dy YOV ale (B gy VAET L dea o alsig (Y 0NY Ll
b o) AGal Bad cldaaly) S B e g Sy Gl
o) Aaly LU o Ol ey Al Caadly Lol
(*EU—Japan Centre for cumyl Gl aladin) (o ilal) aulaasl

.Industrial Cooperation, 2015, pp. 1-42)
Auhd Gl s3a aal Gag topall B Laglgisall ) gn clglis il
(Y+17) “daiy cagSuy saile Jigausry gaciialaildlign gagss sk
g 1 punll A LAy cilagbial) LagleiSs gas Ll olsing
Ld sl dubyy Fopall B Ld) Gultal) (e Adlgde die Ga
lmblﬁ plidiul” glgia (Y01£) A mily Liae) S8
Al ol ol.'u.\l\ b QU (b, mu‘wb Cilaglaal)
dyuﬁ Tisly Osad (s ik misneaib ﬁ Apag oA ke
i lai¥ly cilagleall Langlei€s cp 4B’ (ilgian (Y0 VA) ) A4S
dalas tdlga €4 aglally Beliilly cilualil 2 Ll Juand Cug

(¥

°Bai, Yu, Mo, Di, Zhang, Linxiu, Boswell, Matthew, and Rozelle, Scott.
(2016). The Impact of Integrating ICT with Teaching: Evidence from A
Randomized Controlled Trial in Rural Schools in China. Computers &

Education, 96(2016), 1-14. doi:10.1016/j.compedu.2016.02.005

' Liju, Xia, Toki, Eugenia I., and Pange, Jenny. (2014). The Use of ICT in
Preschool Education in Greece and China: A Comparative Study.
Procedia-Social and Behavioral Sciences, 112(2014), 1167-1176.

d0i:10.1016/j.sbspro.2014.01.128




0
VoY galg [Yr— CuUN aal) fAigal aghal)

sdnlataly 52 sasm @7 A s s el awia
Clasleal) Laglyial dulady) bl ““diye; @isSuy sile digess
i 33ns ) Al ) iy ol il e YLl
85 Apol Adaall 3 VLN losledll LnglyiSs il Ayl
Laglsi€s by Al Goladdl 8 2l bt gl o Al e
ol Al due ciladly kg Al S ey cLaly o)
Bl g ool SN Galdll Chall Ml e Vil TFL
o Al iy Ll b Ll Geladdl e VYV La Asjlaiy)
desanal  die L) deganall 0l ) Juasil ¢ i)
(Bai, Yu, Mo, Di, Zhang, Linxiu, Boswell, Matthew, and 4Lzl
Seig Ld el dup gl .Rozelle, Scott, 2016, pp. 1-14)
by g Ly Closleall Linsls alasiad i iy Lisasd
Gl Ol e JgY) sl DA B caally Qlsdl 3 JlkY)
YLl ol Laglsi aasiad Auball sy . udally
el L)y lagteall LaglyiSs il oyl 3 JULYI by
O ) Al Cualig L oaleall e LaglgSall oda by bl
S 635 855 e YLy laglaad) Linglyi€il JULYT iajes
Lagl i€ aladia Cpaleall dulle b My ¢ o)l agliass ¢ i)
alr dalle S My gl dail) 8 cVlally Glgleal
oo SE Goit Sypem Bl cilal Ll Aet) ol 3wy
Bandl) ol 8 oyl el mns Bagn i (g el il
(Liu, Xia, Toki, Eugenia I., and Pange, Jenny, 2014, pp. 1167-
s misaly 9l (Y il misng ilbad 8”7 Ay iyl .1176)
Yo)o diad Al Aol ChleaYl b bl i Jlant o 48
LaglsiSs 8 20 clge of ) Auball cacls, Al £ 3
el 20 Jrant o sl Ll L Ly el
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Education, 125(2018), 1-13. d0i:10.1016/j.compedu.2018.05.021
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Algy (Sopel 9o Shle VT ) Baalall el dallee Aleaial) )
(el (aMEI b Lo Al Gl dalles 35 LS YY) e
lleall 8aga o e ilaiie sagay Alaiad) GBLlg cplelall )] aaaty
el ppde Y Relially Aot Clawia) agd Gresds Lalul
Bghaidlly LgCall) Aahsall Zepdall b Adjinall ULl JiaY) Caagilly
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Lol iaal Ca € dai’ Jie Leliall Glaidl DA e el
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(Microsoft Language Understanding Intelligent *cud g g Sae 4S54
Gl dallee Alaidl CHIENY) e &l e w2yl ey .Service)
o Gl gy ccgll gy Al dopuw el Ll V) (Al
o b gu Al YY) ahatal sl clindaty ducalill cilale ol
ot WS Lagy am Lagy Lgia ala3 dpandall Glalll dadlaas dbaiall i)
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Jae (& pobailly Sla) digail (g laly gy Song Jags Jie Slbwial)
.(Accenture Plc, 2019, p. 3) Lanhll clalll dallas

asaill Jilaty agh 8 2 Laslall Gl dallae of ey Bas Laag
b 8,5l Dgalll TalalY) waaty Ayl DY de gansal) Jilesylly dgall
Oo Alila alasl dulyyg o8yslaially dighaially degalaall Jilylly ageaill 238
sda (p3a%g oAl hliall iy selelly Adledll (e ST ek bl
Glaagal Jaly el M) cllee Cpeads AV @lwlall Jaly @bty
dolelally oAl 5ol (goivne Babyy cbiaiall Luaatia 4)lailly due licall
Sl Cilesgall s3a Jals LyylaY)

Oy Al dueliall 55l G AU ALl Al (alaial 2ag
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.(Crowdsourcing) &iCaes 435 JBl Cax (3aiat (i oo lead) wugail)

JiL cis (giad gaj elaal) agailly Al Lelial) B (3
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Bl il Gl Gian (ampa seleal)l aganll Gilaaie dndy . cplolal)
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i 5 dlael oty Cadags e AR gk e i eleall st
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e el ) Zuadlell ASHEN 38 2 a3 Cun bl Anbadl ciliial
dadoal) Aig SN i) aaliieds .z DU AR aclsal) (3 Jleadl e
o & G e € aaal Jleall e 8€ alael i elaall gl
Allaal) s38 Caligi s 8 A pal Ay Aalkiieg 3 §ypemry gl
LS gy Oskeny ¥ ) BN 8 Olead) oVia iy, WSS g oS
GV V) gddide (il daae o ST 3 Calagl) Jleadl Via iy
.(Schmidt, Florian Alexander, 2019, p. 21) aglsa> (e 23
oo Sleleally AdY1 e oh¥) pan 8 L oleall agail) b WS
(Human-Computer “*4f¥) clwlall oy plwY) on delal?” Da
ey 123y BSH Ll (Xu et al.) ““odlays 5487 ana Ny . Interaction)
Wil Glaeall Joa dealll doaall anfy elaadl aeall @lS)dl
Ljlae Lo apacld sake el (paceadll Laalll L3223l oda a3 A s
OV Gaia G eleall mgadl) abiy L Slgiaall Clhgasly agilgus
el i Cus tagil)] oMl W oyl (Psychological Safety) il
DBV e Casall g agilsd e ueill Aajall Luig ASIY) iliaiall o3
@ aila 5 2l Bygea o N Akl SEY) S el e yuanll Al
(Salehi et al.) “‘sPhays (Al aea WS . gl aliios PRSI
e (33 0peS Gplalall (S elaal) ngadl) GIGE miy G Buls
3] ALYl Lgwe Jaall DA e Al gm0 DY) (e A5
dg i<l diaie dugyKl) Laia (Kriplean et al.) ““opdlays oS ana
Al Clogbeall 580 P Ge DAY Gy daabid) @lEl) aual
Aol i) ohY) agh gy cOlagleall daia o Baail Al
gl s Cadag Jes Gl e e 20 aagg LAY WLl
slads’” Sl dy bl delia (8 Akl claglesl eleal)
et LA AT e 3)lhe 49 5 deaie (Noothigattu et al.) “oplais
bl Aald @bl aladial Al LAY chhall Jdat ot
s bl sl QIS el Ay ladl ikl it A
Laidl oda e oliiwall ULl of “oPdlaiy gladih’’ Mayy .52l
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.Kelly, Ryan M., and Kostakos, Vassilis, 2019, pp. 4-6)
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Gk aladin) 2y Gueall i . Jeadl Ay Jleall Cilaliial ¢ Ly ol
S Agl elhal) (Y clids S (AlgoCrowd) ““as)Ssatl
Jrand g AiKes 2S5 Jilileall (pe ZAISH 2ae YL @lSHally piladl o)
Gl chlge o a2l Gaaail A Algasdl) Ciilgell e Guall J3a
Glaal Jleall Jouan b Bulail) 138 agens aibiadl) Clabial Gug sl
s adiarg . daghall (saall e Diglaie Jsaa e Loglaal) dualuYly eyl
(Lyapunov ‘i) siladl aaadl Gigighd duw’ Lo gulal
Jaead QAN (gaal sukall 1 xoig .Optimization Technique)
& ey g abidll dale JS aokiieg AN algall dseady cdale JS @iliby
IS Chl miag Ay agwy e Ay . elilaa) (SA dule) s
A @l a5 aiali) laies dgale Jeany OIS AN Al Yy cale
Culall Lild e (gad a5 By b dale JST daulidll Cillagl) ali)
8 Buls e (sabai®¥) Nl abaail dabiall @hlal) sl Kasy . V)
Glo ol Jeasy Dadagll algall Lgad e darall DI ey . Snplesll)
ey iy Jalal dima didng Gl sy i ) QLU iy s
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(Yu, Han et al., 2019, pp. dele IS dlanadl Clagleall Cuaan ey
.6575-6576)
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cladl o3 3 Gay 25l il & elhal] KA cligls
““sdaaghS” 5 «(Mechanical Turk) “‘elys JISulSa’ b L dug 5SIY)
Oy & ((Microworker) ‘¢ K595 5 (Crowdflower)
il 3 agatl) leaie Calh g Luallad) SHal) sl LS L (Clickworker)
peleaYl dualsll Glaie o sysmsall seally LgSdl (ageal
Sl el 8 sy Cagwg (Whittaker, Meredith, 2018, pp. 32-35)
) ) i) Lessall cys Ayl Auelieal 5,6y 28]
Al Lusally da) s lial) B0 (3

I ey Gy LAY ety Lo S ala elalall i

DAY Gplal) ageass gl Cilayay 1653 el oISY) il
Gyl desll Gl s 3 ellaVl oS Aahad) Slaukall
gl By ALIKEY)y Gbasall e paed) e Jaids )i §)guan deliall
U9y ¢dBgare dalgy Ciyaige Bae Me Yo N4 Ll J) YOV Lle e 3yl
faap G Jsdl e € e b Adabas glal JSHs dadle Jee
Jus Aoy o elibha¥) (KN Glands gy Gyl o Osladll Bty
G gind Gt eleal) agly Al dagall Ay Clpad Jial
(Human Computation and Crowdsourcing Workshop)*“dSes 4al<s (Jals
Gl Cpead ) gl Bl Jemdl Bl Bsae Js0 aise S
ZEY) Tght b A e Jladl) Jelil Ll byl SISY) cilils
A aam Al Sl YOOA Lo agd WS LolSally ailadl
(The Association for The Advancement of Artificial —*° el
gsasaS ) oy el oS o (il a3l Intelligence)
e T ale e gle gl gy calall 130 8 Skeiall (ggidl opaisal
Osins Jae &dye BV Cilawdal) aa Y Jelis Jon allall & saiga S|
ldal) g Y Jelil) G e lihaY) oA sgndl) juead’
s Ol o delil Aas’ cumeas i ) alayls L4
o (Human-Computer Interaction Journal) “‘ady¥) cbulal)
G Osbl Fuws e 565 alad Gl YO Gle e pule (B sl
(The Select L) lualal) Gug A1 Gy el HISY cliuls
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Committee On Artificial Intelligence of The National Science &
.Technology Council. U.S.A., 2019, p. 14)

Caslall dnbll deasal” w2 sandl clVsl s
Jand) 8L Uiiees’ (lsins i i (National Science Foundation)
sl Ofialdl (81 Sl sl andny Al Rl Sl Jl b
LS Laglyi€ill G Glsl) sl e S5 daifiuelaa) alad hal
wy) bsha 3 L) lulally @ligns )l A 83l e i) o
asiy Sl ailias) 3 Asially RalaiiVly doeLaa) Sl G ey
National ) “‘all @lally Glamall Gl dwgdll  5lay)”
5L}l &ladl ¢lals (Oceanographic and Atmospheric Administration
Ve b elibhal) oS clinds Gug GladY) Gu Oslall Gl
sl yoshaiy cupal) sl cpany cansalall Calslly Sailly ueale Y1 A
Gl 88y Cpent] cendly BY) 038 ag LS LIS adgr Sl )Y
Yo ale By .QalS cls lgesiy i Bperal) dliall il a3gs duyil)
dhatiuly il Cadag Joa dae Adyy adaiy 450V 8l 5y, culd
Gms ) Gn Ogledll Basa Gty chfiadl gl st & YY)
(The Select Committee On Artificial  elbaY) KA Clayks
Intelligence of The National Science & Technology Council.
U.S.A., 2019, p. 14)
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GO e sy aa (V) sl ) deasiy ) clabimal] oY Bl
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opnaiall VY aladial bl dlaiall Gagal) alach 8alyy pdng’’
delall Jlaey ol oS3 Jlae (3 Sla) )l o8 él J)S\)’\ e
Ain ) OCE dab and) Al g AN @budsdl Gag glady) o
s Jlaedn)ls (Grudin) ‘cpagys’ Ciag ay . colladdl cpigr ddagyll
O Sy AN cbulal) gy gladY) o el Jlaay e liha)
Jaall jamid)l digaill Galiail Uaiij cplladl um a5 by
nlasy checa Lliig 58 Ll (Winograd) ““abasig’ dis LS. SG
astes SNV aladiud e S aleilly elilaall oSG dloaiall £Dlae
O AL danhy AV Glaladl Gug Glaa) G delill Jlawy bl
(g f At Mg LBadeall Lpdall COKAL Gug Abadll YL sl
Oms OleadY) Gn deldl) Jae n dblall d8ell dlaiall “cpag
Aasialy alaall 355 ell aay elilaa¥) olSH Jlae s V) Sl
COCE Jola alaal (B sl &2y e pad Jea 3Sail YY)
3aSy oY) ASE e ATl Buaadl dpall 2oa3 e s3iadl Dy
O S5 . Agleleall ElsSI ae ol £02S (A5 Alliadll HLaY) aaas
Obdy) G delil) Jlang selibay) oK Jlae 4 Gl dlacl sl
AV el s i) A asgie Gpary Gsmeme 2] cledall s
I o) s AN Slawlall G A3l ADL asghe sedsg . ydall (g
) g cdunslgi€all &) 8 Ll daclaally duaddl) Sl mes
Siasy - lieY) & daasleiSill GG i 8 AL bk allas
Lawsall Aot dawe Ja 2am ¥ ail (Kling & Star) ¢ by zulS”
Lpdall dawgall Aaide s 352 (Bannon) ‘Ol Cajiang LAl
o Al Gl Hleadl o A Gleacadall jlae o dlad) el Jie
(Chancellor, Stevie, Baumer, Eric, P.S., and aall (e 4Sjidia A gana
.De Choudhury, Munmun, 2019, p. 3)

bl e il Cladhic) Cilis Apdd) Ll assl asls
el Opelil) s A8 Al o ARGV ey L Apalail ulSe (3i8ai
6.1}).\5!\ g agacara Jen Gsrcar (pdll eOleall LALQ S A ialall
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il Jss csuls Buls 3 Lzl agilly Goliy o pel$a
a3 LS LA agible Jiaty deliad elldy Lelsliy Gsesty U alebal
G Slall I aad aay Golsall s @bl Lo cpelill @18
daly depadl aaanl Gleay (ol (SIS amll Glea Sy Gssen
Bald Culld pass 8 el e chbad) e opualill S8 sy . agihlw
Elgn gy Al 8 Shlad) Sl adiall gl dad dayy g ¢ uiilad
DEY) Gans Lbals linall 5l g cdinen de pous Balidll B (il ol
L Ay e (ol b al A Galial) e 1aaT by e bl
ke Slen ledaiyg cduaddll bl Caieaiy doydall dawsall ool o5 (g

.(Muhlhoff, Rainer, 2019, p. 10)
awgall A ) ) (Luis Von Ahn) “opal Gsb usl laig
Buady A8y Badma alge el pdiies L) luaal) Jie gl lealS 4
Gasa Baxae Lo b alge it DY) L8 o Al sl S5 . alal
Glawlally ) G € 2 laddn 4 dide Jedl dadnleg) doshie
Glo M Ayme 7€ Dpdll Dwagall ) ol o7 Hlang LAY
pkicd ¥ lly adall Al cKa) s b Al bl e salina)
Lwgall ) Adiall Chaal) slale (gany adng Llgls laaag L) cildsl)
LS el ) B Dsuls 7l paaal o ashy Jlase lajlie b dapddl)
S&l Holan (8 dapdal) dassall agudt o Gag lalladl G dpdl) Jseall SE
o eleall Sl selig e Ay jeall JSgl) e calll Sl gyl
OSEl Gl S5, gl deadl Jola alagly ehdieal) COISE Julas
ey e Al o et Bgem A (el e sda elaal)
pie OB Julls Ll Cloaadll dgalse (Jo W) e Guals (s
@elaall Silly elaal) aball o )8 e galis DAY Gu s
il ow Ll blls o) 2y (Nagar, Yiftach, 2011, pp. 800-804)
Bl Cm gl AN dlas Gsw Apddl L) Gag Anll) dpeliall
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ralaiplegll) e dalal) claly) A lig de)l) A lial) 550 (4
(Algorithmic  “‘cilaujlesll e Al Q) dylad” Eigay ey
OsS Ladie Le dale o Sl apbasty dlaidl oKWY Game Theory)
Gy Ledics cdlggas dalull oda o Liaa doga elal dalny dlaid) bl
e Jlia Bacal colalyall aatg Ll Cacigall AEY) e A2 o2a dad
G @y (8 Cpaiall gy dalall Glilall et Cus cigaall (e gl 13a
o Blal) adaaty Alaiall EDKEAN (s Latiey caall Aiag e dime dals
Al L adinall ol LIS 2aill of ZLHY) ana 3ol Jadii dalodl ay
s iy ¢ SHlall c Jelill Jgud ) aoan ) doplaill o8 Eigmy add

.(Roughgarden, Tim, 2009, pp. 1-2) <DI<iall s3g!
g9 e e L@l & (Game Theory) “‘Clafy) )l cuils,
Lagall GallaYly Ldlaall LYY o el duhy Jg cluabyl
Glisaedlly Gl V) 8 Gawdill e jeliy duaddll gallas giaady
Byl oy el Gl e il AL ey Londial) Gl e
slale Ty gl 55 - M) aladl agle 8 cfinlll sl das *“Glaly)
Babad (3ilse i ) Angulall pailiadd) @3 plailly Slaa¥) b sl
Glalall A A ) Qulal) slele xa Cgiglaiy Io3aly culeal] cilaslaall
Calanlesll e Al Gl Lk SlaY e sae lliag Al
alinl) ang) o X ol paadill 13 slasil o L) s3a Gu ey
Al s o M) sl elle Cigas Gy elilaaY) SIS Gigas oy
e dedl N Giay Ylaw 23 (Multi-agent Systems) € edSsl saaaia
Al Gluhal Jiay Jlae 2 o) il gad o Ml Ll dls
Gay Sl Gy Cadig o agh Maae A Al oIS saie
eolaial “‘clanledll e Al QY] Akt Gigad sl ailadll
Slo 1ash Ll (53 (ailadl) (g oISl saamte dadeal) laill Julaty
COICaAL alaally cAaadly AST Lglan daaly Al 2 3lail) raagi dual
el Jola aladly )iy ASY) Cillgal) dupulal) il aladiudy «(5<l)
(Elkind, Edith, and Leyton-Brown, dwdlall Jh 4 IS Gy

.Kevin, 2010, pp. 9-10)
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Ll Glawaddll e W6 Yise Lusulall Lelaa¥) @by s

& (Social Choice Theory) “‘elaaV¥l jlall i,k = Je S5y
Gubl dugulall Zoelaay) ablod¥) Jbw Lgy (MY ulall agle
aaailly Cliteall as Jie N sl agle 3 sl )
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(Fair Division Co el Jaladl sl claled” 5 cblaay)
B L Lol Augulall die Laa) chlid¥) Jlae 2o LS . Algorithms)
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D) e degens cDlall Glus 30 Gpcad claaVl lall Al
g dielos 1B delinal (ululS Jany IS olen ot ) Jyaamsl
€ Al e g lie 5ol Jean e laaa¥) HLall Ak dpaaY Aoy
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G libs elaa¥) jLall dphil Faall cldadnd) 5l gay s
«(Decision Support Systems) “‘ Lall aca ot g ccwiyl Gigan
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o (S LS e i) A e Candl S paay glall i Chis b
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LS e 4 dass A58 dieea o) (PageRank) “fcupl) 44 e
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oball dpkas calag A s W ) ALYl (Ulle, 2011, pp. 68-70)
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Clae el o) 8 Al a3 2oLty Ay Y Sl oty ey <Y
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.(Endriss, Ulle, 2011, pp. 70-71)
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Lianll dudigll clinls Je dlll 28y 5500 ey A8l Calls
«(SpiNNaker) *‘ jwiile drdla lgieas Al adall ghall daw”
«(TrueNorth) ‘sl o ¢l 58 e Al aiall Jledll dai’
LS Lanladl Laia’” 5 ¢(Loihi) “*dm) 4558 eaa Al gl Laid”’ 4
dpaall 3%l L’ 5 (BrianScales) “mmlue dnds ieea
losa Al Qlidviais™ 5 ¢(NeuroGrid) “a)sitiv dasls giesa Al
G gl Aaia” 5 ((DYNAP) “F)50) daalay Lincasd) dslegleall 2gas
ChSY) Ciagad S5 (ODIN) ‘sl dite 8 ASIGE daala) Wginaa
L) ) S Lasleis Cilig A Apead) 56aY) Jlae 8 Euaal)
(Rajendran, Bipin, 4uasll cdlaglly dlall aladiul 8 5ol gl
Sebastian, Abu, Schmuker, Michael, Srinivasa, Narayan, and
.Eleftheriou, Evangelos, 2019, p. 2)
Luveanl) LKL g SN alad” il e claial) o3 dend
(Systems of Neuromorphic Adaptive Plastic ‘¢ skl 2Ll
Laatidl Glad) cileg pie 4™’ \@ilad) cilge 2l Scalable Electronics)
AL ik gy YeeA e 8 LKL pladl gl Al
rae agala ol asenai ©¢ oliill ALY dipeaal) LKA il g Sy
G il a3 ol s 7 A8 il Sy gl wal Ciilay Sl
‘54144 plaa bl o alaanaly “gazﬁéj\ Jdll daw’” sl
Y e ple (8 Lellhal Luae L8 (aile YOU Gl giuna)
Ly CRae Gy Osale TA Loy dilla ¢ Aadal) Jledl) Laia”” cllgiudg
LS L saalgll Aol @Sf‘ Culall Slea Ve 8 LS 400 X 240 #o




yYv
VoY galg [Yr— CuUN aal) fAigal aghal)

G anall ehall Lal” e 8 Gkl o3 jiadile desls il
by gle Omle o S patin Dhee me J Gl e S5
Vo oo up e sy tduac LA Gale delu 58as Cargy (Processor)
G e Lo ) ALYl Ll s (5 Bagasall duanll WDIAD
sSlae ) caslgll (Blue Brain) ‘G &l goyde ol (o 17 A8
cillly A$a) 4538 Y BDhaall NV Qulall pladial ) e e elial
dgpanll llenll 5Slae cilS W5 L (BlueGene) ‘)31 geadl” and 4ile
Al e dedin Sl Dlginl lln (i) Jiall gy sty Al sakeall
Oo JB ilie dllgis puolaill ALE daasl) Cliuls IS (g0 peall (e
“ula dala Weaa S ASH Gulial dal Caligy sl
18 gy gl ilsall s38 Y Bl (Analog Circuits) ‘sylaliall yilsall’
= ONENRPSPOUPEE: [ FYVIVA 0% [ DU IO PREC - PR DN (PN -
clgid 5Slaal (Analog Computation) ‘slaliiadl jilgall dawsa’ ““a)eiline
DA e dila)ll Jail iyl Jealgill 8laag (spdall Jaall & i) Jas
BLY aas Qs ) BBl il ds’ Gl 53y Assemnl) LAY
sl ey ADlaall L) Glaalall 2a3iuly Aijlee %0+ Ay adiied)
(i rand) Sleall Lineand) duuvigl) il slSlae 8 Jilgl axll o
dans o b elhal) alie Lo Boin gdall oanl) Sleall oY)
(Upadhyay, gl guii b @l e aleadl o ST 23 ol e 43,35
.Navnidhi K., Joshi, Saumil, Yang, J. Joshua, 2016, pp. 3-5)
dalleally ASA el Jlae (8 Lopasd) dunigll 58S Clandas dagg
e a1 Goelly bl A9 chladl b cilegleall dejud) 3
Jadll daie” ) o @ AHE entialy Apad ssagl) Jeali
e paidie 3 gledll (B A andl cbluly BN pass 457 Ruall
Gl ety pygea oy aladY) Glgal o ol 8y cdall
By dgaledl) AaisY) 8 duael) davig Calig ) dedall Laglgl
Qg e 23 ) 4SS eaa U agl Lase” o I ggiald) ald
o LelhaY) dnadd) A G desull o 5 Osile latay aladll
e )l Gl dlaiall e Ja 3 gie je @s8 LS A8 guadll
el e SO el gl il sl doju oLl



oY) el b D gl Assatally daall) e Uil 8680 :ling Jas By VT
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

(Modified National Institute of Standards and  ‘‘lLaglgall
FS) g puny B Loadl danasnl) duvigll a5 Technology Database)
i) 038 Jae Ll sty ccillgaall Flal 8 duneasl) cBlasll 13k
Gllall st (il el BSlae 28Ky « jguall d82 V) il
(Beijing Innovation Center For Future Chips at delacall 45l 4.1
.Tsinghu University, 2018, pp. 39-40)

mhd a3 (SN Fal e el o Auan)l Al asits
dallee cllee e BSIA) Banted) 3hall o3 meS Gy M) aulal
WDl spile 5513 g Lanll CDlagll At (gl sl a0 bl
ol et 13ga Ogialdl Jing laslead) dallaas laygn gl ) duscasl
pla i duguls SIN aaal G saas layleg] (e Baldial) 4
Clulall & Juaily 5l slga 38y (@l paanll Sleal) pailad o
iy AN Slualall Dalll Lagla€ll dpaall daxigll lam A
Ony BB sl o 238 Ausulall BS (e saan glsl asanal
Landl dnigl) Jlae 8 Uil crwn WS Clka) dadladd daad)l) yualiad)
et laal dallee ki 5eUSH Alle Ausula Al ely L) Liad
sda astig A8l (e B iligic alatiulis 5eUSH (e lef 508 cilaslaal)
dallae palaiadiy ogydall Geall Jae Ayl aliy 5Ll Al dygalall alal)
(Scaffoldings) s Sl cVlhw DA (e Slagleal) (o dalica ST alaal
Zoaline il Lnglyi€s Calagiy gl b Auanll COlagl ae dih (Sl
Slo baldie Ly (lgidh (ady L) dusulal) oot oda Caalliy . jaaall
(Strukov, Dmitri, 4l Clbwlall Lasleiy ol Laglei€ =l
.Indiveri, Giacomo, and Grollier, Julie, 2019, pp. 1-5)

apanl) duigh (ug Ayl Leliall 5)sill Gu Dl Uls o 2ag
KA aletl) ol e Al delial) 55l cilels Jolin Cage

1ASH) alal) aliig dayl)l) dusUiall 368l (k

dain (Intelligent Tutoring Systems) “‘ASAl alaall ooy ol

Y Gallal= alshall Gigan elyg ladl) gy’ e daduall GladY) Joled]




AR
VoY galg [Yr— CuUN aal) fAigal aghal)

dal aVY) G olady) G Jleall il cls ) (Why-2 Atlas)
Jalaal) (o ZSH alarll ool ol JEN) IS5 - olisall Jlaa 8 DI
GASEl Sl N LAdaal i Dokt ddaedall cllaa) ) ddsll
(Carnegie  “‘Guaaill A€ okt Jie clinds sae Lol
ghi e ol cuyxil (Duolingo) *“&slall dxlll sl 5 «Speech)
“Adl Bypean haill e ol A DA e daial) Gl 8 L)
2dy Akl Glalll dallee cilusiy (Automatic Speech Recognition)
fug lgana g clugall) cUadl) mans 8 dueadal) Ll dallea il
(Carnegie  “‘Lupyuill i)l aUay” Jie 4SA) alaal) ada aladid
LS albalyll sl 4 gl Golaadl & Cognitive Tutor)
ALalSiall yilgally ¢Lbhyaad) Gyl aleill 2S5 ala siacaly (a1 lHd
) culall sl Gapsis dplll Glaamdtl) & pahed) e,
Oe Calaall alaill oda alig L sluaslly (Bsll asle anydig cAaandl aaliag
ppliddl (mny agd (B Glgra (sgalp e LG saeluall aain DA
maa o aaselay AUl Zaall Al ai LS Lclalhaadl
.(Stanford University, 2016, pp. 31-32) agildas]
il s ) sl G s shal e A el ol gl
S 3Sn @) (AutoTutor) V) aladl” Gudss @lld e 2BaY1 (hag
Gagal Cilyglany «o DU g V1 Canladl G Bpmalal) Rl Ciloa elya)
el sl (& Lawgially (mitiall G Zohi (e ARy e gkl
Liad 4SH) alaall als oo LS Ldoane Dby Cllaly cpacadilly (aldl
ki Jde #dgall aii Kiyg .(Model Tracing) “‘zisgall ai’’ e
<Al lsias (Anderson) “Csenl sl Al (gl Sy alal
(Adaptive Control of Thought- “‘dudlaally Sl e CaSidll
(Carnegie Mellon) ““Osbe (23S dadls e 3, .Rational)
o Dl cupty agk I ples pea 8 zisall o ol A4
b3 (3sSTy cOSEA] Jay Alaiall aclgdll e degene DA e llgall
AaS) Al BlSlaall Caags ajladl wy ) Cagylally cililead) e el
Al cacy ASY Al olail 6 g5 Mling LoSE Ja DY) oL
Al il as8s (Constraint-based Modeling) “‘agall e A3l



SN asail) b L gloisill Aujalally daslyl) A luall i) 1 olginn Jas By ) P
et o« =R )

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

el i clanls e alidn eyt dolu dada e gl e
sUadl a alaall gudagl dplar™ e “Cagdll e Al dndall” Sig
.(Ohlsson’s theory of Learning From Performance Errors) “elay)
sy Lahaia 298 Bygea (B 29l o ASG dadaill 3 ddjall s S
(M, e alShe Ja ye 25 of (So ) cVIL 28 S Ly
Wenting, Adesope, Olusola O., Nesbit, John C., and Liu, Qing,
.2014, pp. 901-904)

A aall bl Ay et AKH alaill odan e (gAY AR e
(Animated Data Structure Intelligent Tutoring — *°SAll aleall
JSLgl DUl agd Cpeal lla maliy e alall GUay a9 .System)
“clwXdP’ 5 o(Linkedlists) “‘dlsidl Adadll 8@l e bl
JKaYNs ¢(Trees) ““cbiball 57 5 ((Queues) “‘casiall’” 5 ((Stacks)
Gaals?? (¢ SA aletll A Al bl Ay AU Sl 5 a8y LAl
Bsilaie (Nanyang Technological University) ‘‘dglgall miluls
slo Ly Bsemy bl JSba Gaje e DUl Cupal 144V e b
Cag -l Alaiall cilale gl pladiad 3aS ales ey« W) sl dila
(Bayesian ‘Sl aball (gl aUa?’ ASYI aledll ala) dusl At
psle ol 3 Ogialdl oSu)l oUas e .Intelligent Tutoring System)
e A (University of Regina) Ll ““lussy”” daalss L?JRJ\ )
Apalal) Ssall mieat o DU ¢ SH Al (gl Al aelisg Y4
g US bl aaadl) gl aaaty cabeill Calaal anaty ccuy) Al e
IS pedl LU Calaall o (Y1l wany ¢l meiall ehal (e
zeill eha¥ draid) Cleldl A6 adbiy o) mgiall slas e sae
(Dasic, Predrag, Dasic, Jovan, Crvenkovic, Bojan, and ‘:;.mbﬂ\
.Serifi, Veis, 2016, pp. 86-87)

sl g Ayl dueliall 5all Gy AL @B Uls o aag
st e dahl) doeliall 5 colalSes) Jadaally Jolin Cge LS alal
calaill Jon ol




VoY galg [Yr— CuUN aal) fAigal aghal)

rabadl) Jga Wl Julady dag)l) daeliall 868 (0

CN el alaanal Al Jea el Qlat g
uanil) slug oladsul ) (Computer- supported Learning Analytics)
Dlaig alaill gy alaty OOl 3Dl e cilaglas Ml i)
Jrant wsti My el alas Ahady 2l dabidl ) codadl zlaaY
2383 )l Al s el Jalsalls aa il (gae sy ol 2l
2l 83pn 3ey Gantll Gk Adeliy sl cpededl ol Adeld
@ el Jea olall dalasy clibud) e il Gl Gadad 2y LAyl
b2 oo Al Llal selads Ll Al dslg Al cDICER waas
Calaa 2Dl Lgapan oy Al Lugoill Baelsal) lahe aaad & calagil)
Al oles 8 ) Chaa iy 58 Llii 2o by ¢ ol Jeanil
a3 el gy sl e Aaalill L) aged il LAdbaal) duadal
O dayy paad Ay el dauy Gljie dabal 200N Juad dao
Agaha) malall ki s oAl (ginadl e dime sfa¥ (DU
by calaill el Sl Gl (Goee 2aad Ggaleall padiin Sl
o 35 ¢ aaadlil) ol bl sty cahydll zaliall b dascall of3aY]
daati A Aerdieall Ganal) Byl pshiy ¢ oahall Juasill Lleld 3al)
Sl pgads (AT Hliay Apalaill Tilgll Cunaty (2l Lliall lgal
Al aa AUl paat 8 bl Joa i) Jalaiglilall b el
S el Lleld sabyy cdaclaay) GlKal 58 Lali wasdy o Aglel
(Aldowah, Hanan, Al-Samarraie, alaill 4y (pwady ‘gs\hl\ A siilly

.Hosam, and Fauzy,Wan Mohamad, 2019, p. 17)
potdl ol ss (Rus et al) “‘opdlayy (ugy padiul
astell saldd ol B Jrant ekl 2O i A gl
Sy vaslall GayS (B Gpaadiall ehpall bacl Glily 52l aladnuly
chlgal Lkl Gl Ay wsiil Ulad (Beck and Sison) sy
5ol 8 Uadl) iV lainly d8shiall cihlal) o oyl i plasials se) 3l
(D’Mello et ““opdhais shan” aca o ) dilaYly . agaill jan
ALl dayy pans b Al clgall andioy V) sl e Gads al)



oY) el b D gl Assatally daall) e Uil 5680 :ling Jao By ' ET

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4
g §ygemal) sl D ) gialil axding L adll die @l Ylg halaYly
sling caonigh mpanaill e Glaslad) (DU )38 Ly b 30 ClS i o
“gead 2ant (B Bypeanl gl DT aiy g Y] Adle davia aS)y
o Ul s dagy Galdy celiudlly LSS dwriglly dlaidl Ol

.(Blikstein, Paulo, 2013, pp. 102-105) ag.l) 4<gal) algall duiis
(Arizona “*Ugsl & deala’ a23iad 405N saaiall Vsl s
Cosigy’’ ASHa gl S aall Jdas clas State University)
Ol WYY i) abaall Cihlis asenat & Y)Y Gle 3 (Knewton)
iy daadla’ aadid LS bl Bale (B bl agliast ]
b Juastll & 5eadll s & (Georgia State University) ““La s
syl Ol cug caldB Gaaiy cpdl COUally (el DUl oy
alill Jilas lad (Purdue) ©C sape daals’” axdiidy .elyaall Ol
Ol sty il @yl pead b bl 4 sl Gl
Base B YoOY o 8 AS051 alally £l 555 cunal 85 . ol
Claslal) goads Jasy cabedll st bl Gualeall Hladial 4€ Jss
bl gailia agig Auaall SN cilall o Madia) e Guolaally
Bgayall Clralall Lig Adad) SV 3 adeilly Al lfhy 3 dsaded)
po Opalaiall Cann Laliy 38 bl Jalan G alaall s clad calagy
(Ferguson, R., Brasher, A., Clow, D., (pelaidll duagas Ao Llial)
Cooper, A., Hillaire, G., Mittelmeier, J., Rienties, B., Ullmann, T., and

Vuorikari, R., 2016, p. 19)
Olsies o) Hddy (Educasue) *© sSu) dwwie’ Cwld YOO Y ol g
Jsbiisg . lad) abetill lisnsge (b alaill Jilas pylsn jhalis 5oy agd”
Dhliag caleill Jon olall st Cidagil daladdl cbasall pall 13
e LaSy dngilal)l Aalll e @bladl dles Jieg DUall @lily 3l
ooyl A eliael o) aulati 42y (bl sda Laia (3phy il
Opend S 5S0) Aeande” i Jlas 2l @il Gle oulaYl
bl et Jay cdiasiiall Sl ge Joladll 285 bl s35n




yey
VoY galg [Yr— CuUN aal) fAigal aghal)

JAPSIOR PSR S N R RIS mjg Calplal &3l adann iy cdilalal)
(The Alliance for “‘mlall & 5lie¥) Gaiss Callad™” jds YoV €
Aladia) Cligeay Cljiae’ ub.u__u Gua, @ Excellent Education)
Jon Lolall Julas Caags ST ol 138 Joling . aleill Jga oyl Julas
Gt () sda (e BalEWY) LaSs el Glawall 8 bl
ool e Bl Qyd Ve il cddiagall lidll _whall Juasnl)
ehy oSlslly sl Goladl e Bl zas SN 5alyy cdagilil
Laaaly )@l s3a pediicn (pe Ch Cpeead Jaag o)l sda aladid
& Lasly€l) Al Al Cuaty GHHE pta b plaaY) Al Gl
LS L claalal) s3lufy paladdl b okt 8ygpumg cduiadail)l Closgall
bl Lol “Cadaill 3 Slae¥) Gaiss Allay” e oball al Jols
(Ferguson, R., Brasher, A., Clow, alaall Jalas sl 20 adadll Ligas
D., Cooper, A., Hillaire, G., Mittelmeier, J., Rienties, B.,
Ullmann, T., and
Vuorikari, R., 2016, pp. 19-20)

gl il Jas o ) cuald Al Sl e e s aagig
Glescsgally (paladdl 2clus (Predictive Learning Analytics) alsall Jss
bl pgliant (Rl e sl cpdl Bl daat e duaderl)
Jibss cadagi o) ) (Scheffel et al.) “‘oplays datad’” als Jldl Ja
Db Ges el g ISR Callid e ey abeall Jsa Agll b
S (Conijn et al.) ““spdlais GamisS” Ll LS L paleall sal (il
b DUl Al (sie waa3 b alaal) Jon dagall il Jidas daaal
Claal Lol Lilay) Lol aoi cligl aaaty el dasid)
cUsaleal) lgadiiin AN Gupll Gyl skl sy ¢ Akl bl Jaanil
s5luly (el (S ool Jon gl il (st o Allen) 550
Juand Jon cllad) dijlaey aen (122000 CalaaY) Gaad (e Claslall
Jranil duyeall dabiddl (@ Adbie dauds alsel B B bl DU
2 3aa3 (7 abeil agipndly lgial Aaliiial) Zdhally ¢ ud)all 2030l
2l s (2 s VS dlale Dol Saclie ) Osaling Gl
oyl gra ST Ay Cliale aghlSS ) Gpaling cpdll sin ASY)



S alail) (B L glail Arsaladly dall) s Uil 5680 2 (lging Jas ARy EF
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

(2 Sae 52 ol Aliall agilolaicl dually parga Hlal JN o
(Herodotou, astill calluls ageayss Byl sl o Cabeall 5acls
Christothea, Hlosta, Martin, Boroowa,Avinash, Rienties, Bart,
.Zdrahal,Zdenek and Mangafa,Chrysoula, 2019, pp. 3064-3077)

Qladl) calell Cnlly alanl) 35 ald Vo)A 5 Yo VA ale 2l S
S LagloiSall zad S o 55 Ay Gilegyde Bao Jipa Wilall b
JEall duw ey gl Sluwgall (& alaill oo jolill Jalas il
gl cVasa 5ol A aladl) Joa polal) sl (e 50lEGY)7 £yl Chagy
Gilubi pshiy ¢ oabdll DUl Juanil (ol mgil) S DU
slo Bl ) el Glsge geadiy il @by clealal
G A Ll o3 e ki ly caleil) Jon il st il Guls
gy WS LAlal) Glaalall 8 Gapnl) Gilay Ll maliall el
(Sl adeill Classie o DU 535 NV ase 8Ly S Ll gy il
Al Joa o) Jilas i opulags G 33K) allall iyl cpe 52l )y
.(Nouri, Jalal et al. 2019, pp. 6-8) &ull¥) cilaalall Jala

s> oWl didas g daphll Leliall )58l G Al (alpatis) 220
mlaill 8 daagleCil) Aalall Luaal U gl G Jolin Cagu cplal
Lglacy)
;glaey) adatl) B dun gloicil) Liialal) Luaa

b ilay e Jyeanll digns (B Laga Do b)) cileall cual
Bl as el llgall B ASY1 2l ol Joanl iy Al
FEYI gl algall Cpaladlly Bl i 5 Shleadl sl aels gyl
oo Gnll Coulsll seal diads & ) L)) chleall agady e
Olas eV Gl o sl DA G clagbadll Jilas iy iyl
pagalll LS Chlge aged WS AVl e elaa¥) dalgll
G Slhal) gy A8 drigall gl delia B V) Gaalal) aladnuly
ehaill o Basial) ASLaally 05aY1 Basiall LVl 8 Cudiegall ce sl
gl e Gl 8 Al cibleall st Gpruliig 3 Cpagyaally




Véo
VoY galg [Yr— CuUN aal) fAigal aghal)

(International  daxca ailagl @i o aglgas ci¥laal (Kl
.Telecommunication Union, 2018, p. 28)

O g peles OSWT b L el gz lexi) (g &) Cihlgall Gy
Clasteal) Jalatl agudl Jumdl Ga g P (e Sl paliay (G
Jentis cpAY) e agllail dejuy 5.US 52L) DA e Gl calailly
pel pat LS i) Jeadl Gl ae ol AV e dudyl) clylgall
pebalsi pah (e W3y cagn aldd) Anlatll agile e Guals Lul<e) Liad
Lo G ALyl . agilaads & sl Canl dadie agl iy cpgil ) aa
dasdl (n anal) Cplsill Gaas e A1 Ayl cbled) el Gue
G5l & eV LaVly lasleall LaslsiSil momall alasinl) e o5yl
.(International Telecommunication Union, 2018, p. 29) dwasdll Y dvigall

dleal) il Gl Uaps Golaall b deyal) 36 cufil) ils e
Dlgall aladicd BeliS (ha by c Y] dgasd cdugpll 8)laY) Caeaily cdug Al
sy de bl daliadl) Callsall Qi cdssadl Aads) dnal DA e Ll
G desadl @ oY) deng agen t3ldl 238 ) 8Lyl A yral) (oS
Al shalial 3 g s alaill e Golaall 8 2l (a5 8 Gl
.(International Telecommunication Union, 2014, p. 21)

day S5 Cigrgy Gulaall G padied LKHeY) saaiall Gl g
daay iy ¢ hbnay) 5Sal dules LSy ¢ SEY) 268 LaS Bl
2855 13 ) ALYy« abl ajlan o 2l sl 1 sl
alai e JULY) saclue & (Cubelets) 4831 cligss I £5aY) (aplaall
Cans 2ty S S ASH) eliigng )l QladY) aneat P o ilaiall il
AT Gl dagng (S5 Cigig)y IS bl o ol ulaal) Gyl sl algal
(S (Wonder Workshop’s Dash and Dot) “‘aselly canatil) duaia’ oo
S A Al AR Aadials olge i e Sl AL e 8 JWLY)
Aila A3 ol oall da] pattials S Jsendl Citlgl) cliuk (e 220 IS
2ol il Glss Sypem (3 (SO Cagagy ASpa) AN (saa) Sl Sy
s gl 2y iyl S e el ple paalia ol o JULY)
dagy ST Al Jan 8 ASH) Cligsg ) 038 agaddy Adbiaall Gl Culeall
[(Stanford University, 2016, p. 31) Lol Lol



S alail) (B L glail Asjaladly dalyl) o Ll 8680 lsing Qoo By ' ET
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

& daadanll alaill e da)l) daeliall 5gl Eh Gapial o aa
Jodll anl s Jolinn Cagas cgalaeY) aulaill 8 dunslsi€il) Ljalal) Loaal
Aadlacy) dlsjall malie (& L8l Laglei€ill el 4 desiiall due liall
G cpaiall Al LSl g al clalall 1 gall Jlasg
) oY) ol Al siall jaladl (el
thilal] (B daslaey) (pulaall b Auaoloicil) duialal) — il
ilall (b daslicil) Lalal) ol
dadyll hlgall 2l ) YOIV dle b ol g BTA L
MoV oo o oe Auladl A5l 4 Wl pcay 6 A Y1 cdpalld)
ORY) Glaial) sl Ay A Chleall IS @Dl jd5e (B 2g)Y)
s Ll o(Digitalisation) didy) Han ¥l clubadl geila Hlaal
o plaal) 13 s sy Al S il Grents changl Sl Aatl)
oo by Sl paad) )l ay paii ws (Sl cuaie L)
Al Lapnd sl Dl adeally Augl gl cudy Ye)n
(& Aoyl Aianll Al Gaeatl 5he Hlle 0 dulhadll degSal) Craads
el A 5 Bl caald LS LY oY ) Y0V e 5l 8 AL Gl
bl maliall ogdail Chabiall (e 2ae ity Hde Al Glalalidl 8
(European Union, 2018a,p. desall ol & Luigall daatil) el Cpaeeni
117)
& Al djalad) (eadd LGN Chabuall 20 dagSall Caald S8y
) L]l
aiadl) ) Ot 833lia (
Al Gueatl Cilaal ac gy AulaY) degSall ld YOI Lo agd
rh Lo alaa¥) sda (s ey <Al caladalia Cabida 8 Lol i) danl)
MU\@«—¢‘A—M° kﬂéw‘cwbdbalm@ﬁx—% .
YVA dle Jslas Al ilebalil auas G 5aslsl)
(Network <4 il LiladY ol Callaill”” ae dlaly) da sSall ciiss) o
s dn e YOIV Lle A Alliance for A Digital Germany)




VoY galg [Yr— CuUN aal) fAigal aghal)

8 Baalll Al 3wl s aay dejun @il audy JLaiDU )
|
Anatll 4l Jlae 8 Lods Joall FSY) e sanly olall o of g @
sl
Aoanll Al @l ol ela¥) dae s o cams Y14 Lo Jolay o
A gal) LI g8 Ay ddacal)
diall e JLadl daegd Aol 20 B eadl g YoV Gle dilgn @
PR
Aoy il Luegd 4GS Gaal e olV) Gy YeYo e dlgn e
(Heymann, Eric, and Korner, saslsll dauill < cul s aalg
.Kevin, 2018, p. 4)
Onidinnall dacs ady (8 Alall) L gSal) Cinas YoV ple Chalia g
el L) < sas)gll dnlal) < Cub e 00 dejyn copl ASE
Oisdll e pa SV el e %0 olb daa ) dslaYls %YV
& Baalll Aol & b e Ve @.\3 Bl Aoy cumly) ASGE (e
gm‘y\@ﬁuﬁuhy&uw\ 5 gy (Y)Y ale Chaatia
G b e Ve Ao cupd) @wa‘mﬂ‘ Aoy tun (e (9)9Y)
.(Heymann, Eric, and Korner, Kevin, 2018, p. 7) saslsll 4l
) Aaiilly oala@Y] Cpglaill daliie e 8pabuall luhall (sas) s
slael g elilall 3 ddseall Gl aadies coall GlKd Gaul Ll
pda (ool LAdguall GLIYI GlKs e Al Laglesall @l cileliall
(3Uaill aaly Jlat¥) A50s b oS iiall Olad¥) guibalsall dlach 53L3s dudyal
iYL Al Agesd)l Cailsgl) (oariivn cpdll puibalgall slael 5alg
.(OECD, 2018a, p. 2) dua )}l LinglgiSill (ygariiog il L) alael 53l
rdaall J) Sl dolaal) Y colad) Slega ylas) 5yl (Y
A5 Ayl 3 Easlll andsal alaind of U Bos Al i
e LS chudll) (sal eDIKaal) Jag 2ally LSl sehall Ciblga (o sy
dranill o ady Aganall adeall 23l st o ) Al Ly
(HaBler, B., Major, L. , and 4glll golaadl G Ll )l
.Hennessy, S., 2016,p. 151)




S alail) (B L glail Assaladly dalyl) Uil 5680 :(lsing Jas Ay ' EA

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

b Alaey) Aajdl Bl e %) %Y o Clelasyl meagis
) ol ASshedd) dpasdl) Linsll) agradsng Asanall pgalss (g pnny Lildll
(Holmes, Wayne, Anastopoulou, Stamatina, l¢ihauls: Jselaty S 4l
4y uagig .Schaumburg, Heike, and Mavrikis, Manolis, 2018, p. 46)
s Jalads Alaly) Slaaladly Gaplaadl o < setingd’” duange gl daa
Loty lglgl EDE Gasal Yoy 1) YoV e sl 8 Al Ll e
sl ey calel) Clangall 3 LSLOD YLD A Sl 2 a
(Fujitsu, 2018, p. &SN ayall culilig sgal slyds «(Laptops) dlsesdl)
19)

tAalud) Jlai¥) el el (lada Byalaa (¥
Aasiad o il s S e asie saed Wildl B Gl @)

sigl Bl Calagilly Laglei€ill aladia) yie Agieall Jasd Gug Laslsil)
) Al AN (ya5ally aulailly A il B)lyo) s oy Ly . Ll il
ol £aS ¢ el ailally i) 3K aladiad die 2l dles )9 ya
Gl oy sliad B8 g cciily) AGS alasial oo dealdll HUadY) as
Aasi) o bildl L daadadl) dubid) K55 cpulad) Jaly S bl
Aasinly ddassall CLIKEY)y jUadY) ddElial Ll malial & (gl
(Holmes, Wayne, Anastopoulou, gaé)S\ POLELA| PP R PPN PR
.Stamatina, Schaumburg, Heike, and Mavrikis, Manolis, 2018, p. 51)

Gty ) A Gub oo el o e luball gaa] cuds Sy
DKl o8 Alial g+ paiil) Llaal docdil) CDIKEQ (o el Cigas b
AS lblaily il dgall Jon I ssallly (ESY 1Ll L
oo el Lol Gub) (mes Ol ks )
(Livingstone, Sonia, and Smith, Peter K., 2014, p. 4wl cllyacal)
.642-643)

O cne alailly G i) 5555 of Baaial) ASlaall 8 Cupal Ay Gl
Oalaal) Saaly cdaah)ll zaliadl PIa e S5 5N Gl Gias e S5
ve gty Al Cileally @hlgalls polaall (Snaay uaadil) uiladlly




VoY galg [Yr— CuUN aal) fAigal aghal)

sl aag 2Dl aa dualgilly ¢l Audy Alaiall K] ao Jolall
Sl e Bl ses gy cdaall s plas of pulaall o cans LS aY)
Oy clelaly cilpaalae Y JlbY) Ll gl Glawgal (g ddayal
SN el Shlie e 33 Al DY) (mge e s ol Wlan
e laaY) dalgll Gl Pla e paiad) (ailly ddadell cIKal
L o oe sy 3l e syml Lolaell duat duaal e dadyll el
Dlginar Capaill o gl 8Ll sl Ghles daaliy il (Je Gy
Ll LU Aty cgolaall sl zlas Jaly LAY juleal Gy,
(Livingstone, Sonia et al., 4lacy dnlaob Haliall xe Jalaill dbaiall
.2017,pp. 68-69)

YOIV ale e g€l 8 dles iy Cliasge 5o Cald lailga g
JUlY) o cuply) AQA oY) ladna) Dl esll Ha i
Al Chabagig daad)ll ddjeall Cllga (prant () Alead) oda Canghs L il gl
Buitl) slaliall 3 Laling A8lny) dlajdl Bl sal el )
ast OIS M sae ugeaiy DleYly Cldll (i€ HB ) ALYy
Sl Aliainall DSEAL il Guibad Yy cpalaally HsaY) eldsl duc gy
Gylay COKaall 238 e Jaladll 22K abyeatiy cpolaall 23l daaly) e
Gseas ol Gall i JULY) xe dalaill 4aS o aguytiy agiiy dug i
(Safer Internet Center. Netherlands, 2015, pp. gl 14 e COISAa
4-9)

Gilabiidll e Golaily dnlall dadalie JS 3 adailly Lusl 555 a5
O Ao Aaals Goylaall Badliy JelY) due sl Cdles sy due gl
il e paad A eOICa) e dabaall L35 eyl Al BIAY),
Oe daal) diluy Ay copy) AS 3ok ge il Gailly (g S
A gandl Calggl) Dla

t M) calad) Bigal | A4l acall AU (s g Byalua (t

cnlall Heal Blal ) pedll 3 peacadie Cilig luld a8
Gl Lagdell aadnal e galed) saelaady cpuladl G VI
(European Schoolnet  d:5llly duslac) (pilsyall (8 dialing el
.and University of Liege, 2012, pp. 18-19)




SN asail) b L gloisil) Aujalally daslyl) A luall 5ygil) 1 olpinn Jas By 0O
et o« =R )

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4
ISaly 8 dpailsell Aallly Aabll) clebaliall 8 cujal dud)y cuald S8,
el el 8 Gaaleall dediall dgigall Lol el plaia¥l 55y )
Liaslsi€s aladinl) alaall iali 2 oty gy pne (S5ine 3529 duaaly
ey oy wbule” el b asipg L pupall A VLAY Slaglad)
& @Al oyl bls)l M eds Al (Vandrlinde and van Braak)
lall 536y sl acall 38 (e 44 dach dgag tie alse 8aan Lyl
Llle by aladdl Glailly 8)lieall Lanslgill Zoaill Aadl d5a99 ¢ V)
Jaa) ol dlly iy awbhule? gy Aeadll LB 8 cupull sagal)
el Bsgl Bpanll galy i ki olaall b saaall Laglsii
Basa) Laslsi€ill (e 83l & Gulaall las of ) Qlaldl olas g
Cibagll o agusy chsgalfAmslySll SUUSH G a2y andlae) callay
iy Al jlaae igg ccllally Clogleall Laglesal  Jledl)
Gin (stye Taadelll GOLLY) #las Gl AT Bl AN il
(Montrieux, Hannelore, Vanderlinde, Ruben, Lgyall sda

.Schellens, Tammy, and De Marez, Lieve, 2015, pp. 14-15)

S ae g Elall (38 2ae 5L ) Ausall @luhall (saa] ces S
e Al Glaadl b Guabeall oyl (e Gudy cAalal) Qaplaall b
Aahdll Sond LS el 8 VL ly Slosbedl) Linsloi€s Ciuls i Ak
Aaind Bl cpaledll sy uidl Vi ol Leaal o Load
(Gerick,  aula¥) Jgmill Jals alailly Gupsll & Zsall Loty
.Julia,Eickelmann, Birgit, and Bos,Wilfried, 2017, pp. 10-11)

o palaall Z\-\iﬂ-ﬁl\ daiillg c_\f).\ﬂ\ g3 3yalia (

Ol Cpaleall (50 %E) G I YOIV ple b i 5 Al caals
Closbaal) Laglyi€s alaiiul Gai€ ol Chagy Omabadll agdle) Golaadly
o Osisba Wldl & cpalad) e %)Y ) g ol b VL)
Closledll Laglyi€ alatiuly Gapdll 25dl Jabaddll 3 Cpaleall gl
Cialagi Cpeat] Cpalaall agilfl aa Ogiglay agie %V o) (g Lyl
(Drossel, Jgwadll Jaly ugyall 73d (A c¥laily Clagheall LaglgiSs




Yo
VoY galg [Yr— CuUN aal) fAigal aghal)

dup cuals WS Kerstin, and Eickelmann, Birgit, 2017, pp. 4-5)
& by i kel Gulaall & ouabeall dudle Bl of ) du
Diga 2y CYLaYly Cilagbeal Linglsi€hy daiipall ogli€ Gyl Cilaolal
Jay) Sl zlad ol B Gy el bl Juastl pli) e
Cpalad) (5 B39mal) LUSIL (905e ALY) Golaall 8 Luad ) Lmslsi€al
il 3 digal) Bl galy DA (e LeipeaiS ) CLUSIL Laal)
zabd QIS (s e gl ZOlay) bl et o cany 13gly LAl
Chlgally Ganglgi€ll CLUSH Gaanl Allad galyng cderdll ol 5 )l
dacdl) ol 8 dvigall daatill maly daleld colyjl LSy L palaall disyl
Sl pgndty aguiih Al Asjall G Laldy cpeladd) A cly Lk
ol Al mght agieldinly pupxll (& dud)ll LagleiSill o
Ale digal) Auwnll gy a3 dia ey ccVLaly cilosbad) LagleiSs
Chlee 2l GluS) (b paleal) las b Adeld FSY) Judl aaf sagal
(Gerick, Julia,Eickelmann, —damslsSall/aud)ll cpydally galadl oyl
.Birgit, and Bos,Wilfried, 2017, pp. 6-10)

dalyll) e lial) (s 0 8 Lin gl iSO pladiad Bpalsa (3

Jalill Sonpur ST ali” 30y Apallall Songas A3 aals im
iS)y4 Jixy (The Cisco Networking Academy Programme) ¢ Suidl
U Gy Cangs Alall dalalie VT 8 dsaded A £00 (e ST e
Ciaad 2y oYLy St LaslsiSs cihlga o A8 (gl aderl)
A ) ALYl oY) s bl Gall YY e ST i 8 AS)A e
(Oracle ““auanlSy) JShl 45,4 5p0la’ ity JShysl ASH% Caall guiSone
Glaalall Uay Al (slill alail)l 235 il Academic Initiative)
“iigall GSsl agme AHET My Sl IGE @B LS gl
23l wpail (Linux Professional Institute Partnership Programme)
aid) LSl e Lokl Glaslall Oy dpeliall Zgilall (aylad)
(Empirica, 2014, pp. 10-11) 4.3l Chlgally Cilaglaall Ln gl gy

Slse (s Linglsi€illy sLai® JWhadl) Luisll o5 YOY e i
O 2l aseidl” Bl asdiy L SEY) o 2l B8 Gl
Luhal) maliall sasa CYpige asesi e (New Innovation Concept)




oY) el b D gl Assatadly daall) e Uil 5680 :ling Jas By 'O

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4
22 b )l sl GsSall (Brant Cingy S S (gl alerl) 8
.(Empirica, 2014, p. 9-10) L <YLai¥) LaglgiSh 8aga Cawady cmaliall
GueaY) el 8 Aslal) dasSall Widis all bl Ulls o ey
G &yl sl G cdalae) Golaalls dumsl il Lialall el
Aalall sk Jlae b Wilall duas e 82D jeaa gk of oS )

) AaeY) Gelaalls T slgiall
ialall gt e b Lolall LAt (e pae Bolita) cld] GG

) oY) (ol aalls A of il

A 5Ly Caagy dpaddal) Aladal) 8 Clagleall Linglsi€s (e salisa) ()
G adys ALSIL Alaial agihlee dialiy cagedl G Bl
Glualiylly sehall alaty dlaiall agibUS Cpuady calaill agiamdls
dhaaly alally celeadl alaill Chlge duaniy cduelaall clahally
.(McPherson, Keith, 2011, pp. 37-38) olaY)

Aigall Apatill ol Adeld da 0 a3 b Adliadl) Aagdl A1 Hladnud (Y
(Kennedy, Aileen, 2015, (paladll slal e copmll 5 g
.pp. 183-194)

Ghjke Gadal Cpag dugll QLIS G dauhall aliall gkl s (F
(Kara, 4wd)ll Laglgsilly c¥lailly Glosleal) LaglsiS (e
.Mehmet et al., 2018, pp. 1023-1024)

Oo Opalaall (K8 o€l el saad Al Gl pual s (€
Al MOl juds Al pay cpabedl sl ae Jelal
-« gglail

el Sally Ul il daas e gl Bb 555 o s (0
da e 2l (8 e Laly closbeall LaslyiSs Canbagi
.(OECD, 2017a, p. 84) =Dl

Aig 5 jaliae aacad iy S Gylaall casSa digai panads g (1
P ) Al o lghaat oy 48 prall dagida




Yoy
VoY galg [Yr— CuUN aal) fAigal aghal)

@l Rl Chlge Laat b Daai)l Lagl oSl e salian¥) cana (VY
.(European Union, 2016, pp. 14-21) Ll gl o ydally
Aoaill ) Guaad 8 Leamidl Jeall cylad e sl sy (A
Mpanll audsall gy caadadl ilawall il daglsiSil
Ak puladl (4 AN bl by cddill sl Clsally
BliSll (e (giesa Slely AN (e 8 B (3an3 Bygemn )
.(Kennisnet, n.d., p. 26)
MY sl Gl Gug adailly Zusl By o Gl 855 (3
poall 3 gl CVLa)y Clasleall LiaglyiShy dagall clinglly
sl aalsally Agasall Caulgall dilually adl)
20 o agth alaill ilaliia ) Gajlaall igad e Gaaleal) cups (V-
.(Kennisnet, n.d., p. 28) aiwall glaill 28l
Alaidl cKEA ae LNAT §ygems Jalaill 21 AaBY g oy (V)
ooty sl ¢ g Y el alaiiall o cdaaly) adlgall 2Dl syl
Uganall pgiilsn sl Aganall pgadss DS (0 doin jgum
Onalaall e any (3 llgally Caplaad) (o A8V aal) diaad cany (VY
Loy ) A e aatl) Las Ml juad Caagy 4l
Leghill Clabidl ae gslall 4@ o paaeall aps Gy (OF
B3 Golaall oy ASHde e (s Aal) Caags Al Gl gallg
DAY A e Jolail) 28 Jon 9aY) cLlgly 2 o
(Spiering,Arjan, 2018, pp. 43- cupay) A4 aladial dlaid)
64)
Jalaill 3028 Jsa Cpaleall dadyl) bl aodil 3S)he el cany (V6
Aall) abelly Al Bl e sk un A LSl a
Sl 8 oyl ad Cargy Agasall AumslsiSll KA ae @lShA
Gjadll ilma pransly cApad)ll LiaglyCall Jlae 8 Cpabeall Zaral
ahainl (S Al Dgll Lagleall Glgudall ydgig oAl
siey gl Gulpally Alsendl Cudsally S Cinlsgll dlandsy
b gina pushiy claalall B (V) ulall GLIS ae 8]l
g 3SI) liate aranaly clostaall Liagl i dalal) dgall La



($2Y) a6 DunslgiSl) aladly Aaul) e ial) 5,680 sclsing Jas Ay
b sy alail) B dagleisil) djalad) jughai B Lgia BaY) Auil<aly Lilalf
& ehiiuly Lo L)l poladll dress il (alaall (S
.(Spiering,Arjan, 2018, p. 42) diadaill dlaall
e ae dalal) i€ e 2l L)l maliall oym of s (V0
oo Giailly slafil¥ly cupnill s gl (e ofy Al Al
Laglyi€s o dapll i€ e agnn Oy bl gn DU
avaelad ofy calanll ddeal (ol 2] (g VLAY cilagladll
(European Schoolnet, 4yl L8l jladl danh agd e
2017, p. 16)
s duaMAl)
Al Lcliall 55l e dealdl BV Jdas cabll Ganll Cangiud
dae lial) 5ysil) cp AL DL bl Canall Joliig L abedl Sl e
Oymall alailly ¢ Gaaall aleilly (VY aladiuly GUail auly abeill (g Al
Lally ASA Gligglly AN Glalally CVY) Abdia) e L)
agailly Aigladll dugalall abilly cAaenhll Gl dallesy cAugalad)
kg dnddl dwgally AiSes 2GS G Gas gy el
Aesiglly (Ausulall Belaa¥l @hlaaYl colaslell e Aol i)
Sl Gl dla el Joa el ddaiy ASH abell by dyasl)
5 e Beall e ST ok dagleall dnalall pieli SAalalY) 5l
TaglsCll Aoalal) o Ll Sall sl e Ll 1 cabll i)
8alaag cdatll Al Cpend Salae Al iadl Jslin Cus L Lslall (8 alaall
Sl e Blaay chonadl Gl dgleddl V) sl Slea uaal
Beay A acall aUa Guealis 85 Boluy ASLOU Jlal) ol
phasiul 5abay ¢(palaall duigall dpatilly oyl s Babaay ¢ NV aalal)
gy Al LalaeY) Guolad) L dauhall maliall upn G Laglsiil)
danll bl s A cbdsall g 38 ST chdse cabll Gl S
) gscasall 138 ol & Aalud) AL
o pan Blid Guesdl GLNI e dae 2w cabll Gl -l
o Al Aalall 8 Wkl da3 ey Al ducliall 56l cilels

o¢



VYoo
VoY galg [Yr— CuUN aal) fAigal aghal)

donsl) Cllall (e BENL sl Gl gl G DalaeY) Guylaal
ped Gpend A (Augmented Reality) *© 5jaall adlgl?” cliwdaiy 5393l
Gilanliy 83 3al) Laglll Glulall Caadaging celipdll (aads aualiad Ludull
& Alanglly dulaall/Adpeall 2O alat lgi Gaead B0 el Al
Gladss (st Gus L Sibacalylls duanigh aglally Laglei€illy aglall iliaiads
ol clalail o (Virtual Reality) ¢ cal i) a8lsll”” 5 5 3eall adlgl
lgr BAIDU agimily e 135 cdacell Glaaiill sda Aulp sai dulayy)
Ol Al daie e 0P dngae doaded bilug mead Jeselad WS
Li) o udlll el Bl Clandiy sag3ell daaglll Gludall ac by
Ly il aad) jolaie (e gyl deal) Bgal uSiig ALl ke Ll
Laslll wludall capags ) bl Gl les LS AibaeSl) daalg Hllg eyl
(Learning “‘alaill 5o alay’” daghiia (e 12)a rual Cumy aladll pds
22Ul 828 (st B aladll 08 agun Cus ¢Management Systems)
S ) iy sl PlA e uadl) Glegiagey Y LS e
Oe pVlie B B el Ao aguysi 8y ((Write To Learn) “abs
alai agudis .(OpenEssayist) il ci¥la)l (ailS paliy’” aladiul DA
eiSar SI gl Cpalaall iy (Andall daalll L3 aaE b aladl Bl
Cilsall i) gl Leadl e ST uls do S Lgeanads
LasleSs Capbhg o Q) bl aps b (e o(alall duelanl)
idged ST ddee ) Lelsnns calaill dilae (e dunglll liilally cilasladl)
Jag 3L Sl duples e 5555 ccilegyiall e LGl abeill e adias
G alaill (g ziall mandiy cBaalsll ASEAN saxaie Jola alasly cOISA
L ypaall addailly Aupll Bl a8 () cabl Gnll leay o e alailly 4nsl
oy cdigall daatill el dadeld dayd diaS 8 diliaall dagal) d) alasnuly
daxall ol 8 drigall deatill galy 2 Cus L opaladll ol el
21 (et S Calaall 238 daisg ¢palaall Cilgay Cijlae uaat
lenye DIa o cplaal) Cpalaall Juadly Laliia¥) ojlaall i LeS ¢ pans il
gl Jan 8 diliad) daidl &l aing L Jead) i) o sladly sl o
aadlsl) Bpnyl) Glgall e BSn ST deasd ol 8 dngal) Al
Ilae) iy ¢cppmiall cabialy Walsy) il cdabaall Aoyl closyleally



($2Y) a6 DunslgiSl) aladly Aaul) e ial) 5,680 sclsing Jas Ay
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

Gl g . aaall Byiaa Cilegena b bl alaill DA (e plaill e
LagleiSs g il jte Qe Cuma dujll LIS 6 Lowpal) maliall gl
Al saad alad Gl Geliy Al Laglgilly cYLaly cilagladl)
a2l aay Cpaleal) agilE ae el o Gpaleal) K oaslsil
uyad) Golal & shall pepall Bl K5 Gy gl aladll Bl
Glosleall Lagli€ Cplagiy o oagtll Sally Ul el Lan e
Faas€all clifiadd ol (DISEAD Ja o Bl s 8 Ly
o lehend iy ddyaall dagide dig pKl) alias maail Gujhell Laadll
Chlga duaii (S dadbll LaglgSall dleld ASY) Cadaglly eyl ASu
B Bgpa o cabll Gl Sy Sl gal gudally alall Al
Cleonegall Jaly Laglei€all Anaill Al Guaaty dojead) Llaey) oyl
Glaslall s 2l Zaglll anslgally Aganall Canloall 5519 (dpalail)
Ginan Slely DY (o 538 BT (a3 Bygems i) A Gojlaall 8 AV
MY sl 8 g aaleilly Al Bl G Gaeatill 89 g RPN
S aedl B sl VLAl clogled) LaslsiShy ddgd) cliglly
digad o uabeall caaig cdanglll Cadgally Agenddl Culsall dibually
sty - aimall ol BlE nin o asi alall ciladiie ) Goladl)
Aol COCa) e 2R 8yguar Jalail) i1 AnSY amgs Jlall ol
oy pledy (gAY aiilly Ayl ol cdualiy) adlsall Maadal) sl
Oe ) aall maatg dlgenall pgiilsn ol Aganall pgaudss DA (e dpaia
LS 2l jral Ciags 4l Cpabeall e cang o3 lgally Calal)
e skl S o Gaalad) captiy ccamlyl AAl e il
Jaly ASHde dee Uiy Aell) Cangs Al Cluwgelly docohaill cilabiidl)
COCa) ae dalaill LaS Jsn sa¥) ellsly 2D eg 833 Gyl
Gadl lea s ) dilayl, cuml) AKd aadiul dlaid) 41aY)
oo delill S Joa (palaall a8l L) annil 3She 46 ) )l
g ClBhE el adailly duil) 3y o ash Cus Aaadyll Ll
G Osalaall Laadl) ol b Qi) ad Cangs d8sapall dangleiSll S

o1



Yov
VoY galg [Yr— CuUN aal) fAigal aghal)

Clapkal) gy daad)ll dpeadl jolias aracals cdaad)ll Lol Jlas
Guloally LA Calsgl) Aals Walatin) (e (Al Diggll Laglel)
Y culall LS aa lSAl siey ddagll Clpally Alsendd
Lasl iy dalal) Liigall duatill maly (ggine jushily cAipadll Clealal)
ladll daead 2aaBlilly Gpabeall (S g 5 Ciliaie aranaly o sleall
sk cabl) i) Gl LS L iadaill Adeall 6 Lgalasiady Lgia daed )
Ayead) Zoul) zalidl ol ) less cduslacY! Alsyal b Aaahall zalid)
el ot s daadyl) aleill jalas pe delaill LiS e Bl sy
Slo s Oy i) G Al e Gnlly slafin¥ly cupadll ca
ddeal (ol A (g YLaly Slagheal) Linglgi€s o Ja)l 2

dyrall Ll jaladll dagh agh e asrelis g calanl



Y asdail) 8 Luagloial) Ajalally dauly)) dus Ll 56l 1 gins Jus 4B,
53133 T A )

\

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

b

1) aabal) Y4

aladl bl aully elsl Gusdy o(YToshael (YOVA) abaYl
Y.o dla iy JUHY) (aliyl waal) Al @ Bed . aal) )
G iyl Juag (eoelgiiV) LAl g oAl Ggale
GEAYY v ol OV EY Dl ahaY) saps Ldapie VAYY O dsyll)

Oua Y YA/A/YT asY)

by B gl A bl alas (YoueSh (Y414) alaY) s

OV EY L) calaY) Buya Ll Jof dxig Sy clilaiayly .. Jakall
A Y VA/V Y clas¥I (EACYY sl

43313 ‘.Aji G,!M bl M LAY .(Y\‘ ‘)4‘9'.'\53 ‘Y~\Q) e\}&\ 3

sl CEAOYY aaall VE£ Al ahaYl sapa LJulall byl
Aua Y Va/y /vy

OUal bl add cadeil) (Y4 00ST (Y019) andl (gpad s

Dl dalua duig gl clilaia) aaad 5figl . juadgd Jgl dias)yil
aall T A sl Gpadll Buys L AEN Adlaay J5Y) Clall
'\U" c*~\Q/\ ~/Y°\ LD oY o

delia cphg Cleln) Gamion Apta (VY Lssi Y419) oY)

2Y) EACOA el ) £8 A cahal) Buss . paa B bl
PSP BREVARVARY
Cally bl Bis et clijaall (YA adgi ¥4 14) alaYl
ouedll (EASTA aaall OV E2 Ll ahal) Bujs gl G
A Ga Y VA1) /YA

By

ERIPEN

Aadl oaaail) CiBgal) auliy elil) Cusdy (YA usiST Y41 9) ahal) saa

dll o o Bl LEll Aijlge A Balely anladl) gl
A EE A ahaYl suys Aol dala Gl Yu dally ..l
'YU‘ 4V~\Q/\ ~/\'/\ Q#Y\ciADVA 2221

oA



Yod
VoY galg [Yr— CuUN aal) fAigal aghal)

Gl adeil) Gulae 3 bl madd Jadadsll (Y4 ) 9).agks) aaal ¢l

—Ludl) LS Ge fulal gl dlaall A du) (gyad

om a1 k] U gall (V¢ sl (g deals

AT Aoy

Ls po gulall L) daal gl Guladl & daglsll

-84 e g et i U.yln 09 sl ‘Gu}u ‘Zuz‘é —4;:4‘)3.//

Ny
:Aaial) aalel) — Ll

Accenture, Plc. (2019). Top Natural Language Processing
Applications in Business: Unlocking Value From
Unstructured Data. Dublin, Ireland: Author.

Achim, Moise loan, Cabulea, Lucia, Popa, Maria, and Mihalache,
Silvia — Stefania. (2009). On The Role of Benchmarking in
The Higher Education Quality Assessment. Annales
Universitatis Apulensis Series Oeconomica, 11(2), 853.

Aldowah, Hanan, Al-Samarraie, Hosam,and Fauzy, Wan
Mohamad. (2019). Educational Data Mining and Learning
Analytics for 21* Century Higher Education: A Review and
Synthesis. Telematics and Informatics, 37(2019), 17.
doi:10.1016/j.tele.2019.01.007

Asia Pacific Foundation of Canada. (2109). Artificial
Intelligence Policies In East Asia: An Overview From The
Canadian Perspective. Vancouver, Canada: Author.

Bai, Yu, Mo, Di, Zhang, Linxiu, Boswell, Matthew, and Rozelle,
Scott. (2016). The Impact of Integrating ICT with Teaching:
Evidence from A Randomized Controlled Trial in Rural
Schools in China. Computers & Education, 96(2016), 1-14.
doi:10.1016/j.compedu.2016.02.005

Bai, Yu, Mo, Di, Zhang, Linxiu, Boswell, Matthew, and Rozelle,
Scott. (2016). The Impact of Integrating ICT with Teaching:
Evidence from A Randomized Controlled Trial in Rural
Schools in China. Computers & Education, 96(2016), 1-14.
d0i:10.1016/j.compedu.2016.02.005




S alail) (B L glail Assaladly dall) s Uil 55680 :(lging Jas Ay
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

Beijing Innovation Center For Future Chips at Tsinghu
University. (2018). White Paper on Al Chip Technologies.
Beijing, China: Author.

Berkel, Van Niels, Goncalves, Jorge, Hettiachchi, Danula,
Wijenayake, Senuri, Kelly, Ryan M., and Kostakos,
Vassilis.  (2019). Crowdsourcing Perceptions of Fair
Predictors for Machine Learning: A Recidivism Case Study.
Proceedings of The ACM on Human-Computer
Interaction, 3(CSCwW, Article 28), 4-6.
doi:10.1145/3359130

Blikstein, Paulo. (2013). Multimodal Learning Analytics.
Stanford, CA: Stanford University.

Bottou, Leon, Curtis, Frank, and Nocedal, Jorge. (2016).
Optimization Methods for Large-Scale Machine Learning.
SIAM Review 60(2), 223-225. doi:10.1137/16M1080173

Budhrani, Kiran, Ji, Yaeeun and Lim, Jae Hoon. (2018).
Unpacking Conceptual Elements of Smart Learning in The
Korean Scholarly Discourse. Smart Learning Environments,
5(23), 4. doi:10.1186/s40561-018-0069-7

Budhrani, Kiran, Ji, Yaeeun and Lim, Jae Hoon. (2018).
Unpacking Conceptual Elements of Smart Learning in The
Korean  Scholarly  Discourse. ~ Smart  Learning
Environments, 5(23), 4. d0i:10.1186/s40561-018-0069-7

Chancellor, Stevie, Baumer, Eric, P.S., and De Choudhury,
Munmun. (2019). Who Is The ‘“‘Human’ In Human-
Centered Machine Learning: The Case of Predicting Mental
Health From Social Media. Proceedings of The ACM on
Human-Computer Interaction, 3(CSCW, Article 147), 3.
doi:10.1145/3359249

Dasic, Predrag, Dasic, Jovan, Crvenkovic, Bojan, and Serifi,
Veis. (2016). A Review of Intelligent Tutoring Systems In
E-learning. Annals of The University of Oradea, 3(2016),
86-87.




Y
VoY galg [Yr— CuUN aal) fAigal aghal)

DassaultSystemes, The 3D EXPERIENCE Company. (n.d.).
Artificial Intelligence In Industrial markets. Waltham,
MA: Author.

Department for Digital, Culture, Media, & Sport. U.K. (2018).
Centre for Data Ethics and Innovation Consultation.
London, U.K.: Author.

Dopico, M., Gomez, A., De la Fuente, D., Garcia, N., Rosillo, R.
and, Puche, J. (2016, July). A Vision of Industry 4.0 From
An Atrtificial Intelligence Point of View. In Proceedings of
The 18" International Conference on Artificial
Intelligence ICAIl 2016 (pp. 407-413). San Diego, CA:
CSREA Press.

Drossel, Kerstin, and Eickelmann, Birgit. (2017). Teachers’
Participation in Professional Development Concerning The
Implementation of New Technologies in Class: A Latent
Class Analysis of Teachers and The Relationship With The
Use of Computers, ICT Self-efficacy and Emphasis on
Teaching ICT Skills. Large-Scale Assessments in
Education, 5(19), 4-5.doi:10.1186/s40536- 017- 0053- 7

Elkind, Edith, and Leyton-Brown, Kevin. (2010). Algorithmic
Game Theory and Artificial Intelligence. Al
Magazine, 31(4), 9-10. doi:10.1609/aimag.v31i4.2310

Empirica. (2014). E-skills in Europe. Germany: Country Report.
Bonn, Germany: Author.

ENCQOR Quebec. (2018). Technology Readiness Level
Definitions. Quebec City, Canada: Author.

ENCQOR Quebec. (2018). Technology Readiness Level
Definitions. Quebec City, Canada: Author.

Endriss, Ulle. (2011). Computational Social Choice: Prospects
and Challenges. Procedia Computer Science 7(2011), 68-
71. doi:10.1016/j.procs.2011.12.022

EU-Japan Centre for Industrial Cooperation. (2015). Digital
Economy in Japan and The EU: An Assessment of The
Common Challenges and The Collaboration Potential.
Tokyo, Japan: Author.




0N el b D gl Assatally daall) e Uil 5680 :ling Jas Ay V1Y
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

EU-Japan Centre for Industrial Cooperation. (2015). Digital
Economy in Japan and The EU: An Assessment of The
Common Challenges and The Collaboration Potential.
Tokyo, Japan: Author.

European Schoolnet and University of Liege. (2012). Survey of
Schools: ICT in Education. Country Profile: Finland.
Brussels, Belgium: European Schoolnet.

European Schoolnet. (2017). Denmark: Country Report on ICT
in Education. Brussels, Belgium: Author.

European Union. (2016). Survey on Policies and Practices of
Digital and Online Learning in Europe. Luxembourg City,
Luxembourg: Publications Office of the European Union.

European Union. (2018). Education and Training Monitor 2018.
Country Analysis. Luxembourg City, Luxembourg:
Publications Office of the European Union.

Favoreu, Christophe, Carassus, David, and Maurel, Christophe.
(2016). Strategic Management in The Public Sector: A
Rational,  Political or  Collaborative  Approach?.
International Review of Administrative Sciences, 82(3),
438-441. doi:10.1177/0020852315578410

Favoreu, Christophe, Carassus, David, and Maurel, Christophe.
(2016). Strategic Management in The Public Sector: A
Rational,  Political or  Collaborative  Approach?.
International Review of Administrative Sciences, 82(3),
438-441. doi: 10.1177/0020852315578410

Ferguson, R., Brasher, A., Clow, D., Cooper, A., Hillaire, G.,
Mittelmeier, J., Rienties, B., Ullmann, T., and Vuorikari, R.
(2016). Research Evidence on The Use of Learning
Analytics-  Implications for  Education  Policy.
Luxembourg, Luxembourg: Publications Office of the
European Union.

Fujitsu. (2018). Research Report: UK The Road to Digital
Learning. London, England: Author.




Yy
VoY galg [Yr— CuUN aal) fAigal aghal)

Gerick, Julia, Eickelmann, Birgit, and Bos, Wilfried. (2017).
School-level Predictors for The Use of ICT in Schools
and Students” CIL in International Comparison. Large-
Scale  Assessments in  Education, 5(5), 6-10.
do0i:10.1186/s40536- 017- 0037-7

Groth, Olaf, and Straube, Tobias. (2019). Evaluation of The
German Al Strategy. Berlin, Germany: The Konrad-
Adenauer-Stiftunge.V.

Ha, Cheyeon, and Lee, Soo-Young. (2019). Elementary
Teachers’ Beliefs and Perspectives Related to Smart
Learning in South Korea. Smart Learning Environments,
6(3), 4-5.d0i:10.1186/s40561-019-0082-5

Ha, Cheyeon, and Lee, Soo-Young. (2019). Elementary
Teachers’ Beliefs and Perspectives Related to Smart
Learning in South Korea. Smart Learning Environments,
6(3), 4-5..d0i:10.1186/s40561-019-0082-5

Hall, Wendy, and Pesenti, Jerome. (2017). Growing The
Artificial Intelligence Industry In The UK. London, U.K.:
The Department For Digital, Culture, Media, & Sport.

Haller, B., Major, L., and Hennessy, S. (2016). Tablet Use in
Schools: A Critical Review of The Evidence for Learning
Outcomes. Journal of Computer Assisted Learning, 2016
(32), 151. d0i:10.1111/jcal.12123

Hermann, M., Pentek, T., and Otto, B. (2016, January 5-8).
Design principles for industrie 4.0 Scenarios. Proceedings
of The Hawaii International Conference on System
Sciences, IEEE, Koloa, HI, USA,
49.d0i:10.1109/HI1CSS.2016.488

Hermann, M., Pentek, T., and Otto, B. (2016, January 5-8).
Design principles for industrie 4.0 Scenarios. Proceedings
of The Hawaii International Conference on System
Sciences, IEEE, Koloa, HI, USA,
49.doi:10.1109/HICSS.2016.488

Herodotou, Christothea, Hlosta, Martin, Boroowa, Avinash,
Rienties, Bart, Zdrahal, Zdenek and Mangafa, Chrysoula.
(2019). Empowering Online Teachers Through Predictive



https://doi.org/10.1109/HICSS.2016.488
https://doi.org/10.1109/HICSS.2016.488

Y alail) (B L glail Arsaladly dull) s Uil 5680 2 (lging Jas AByy V1 F
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

Learning Analytics. British Journal of Educational
Technology, 50(6), 3064—-3077..d0i:10.1111/bjet.12853
Heymann, Eric, and Korner, Kevin. (2018). Digital
Infrastructure Bottlenecks Hamper Europe’s Progress.

Frankfurt, Germany: Deutsche Bank AG.

Holmes, Wayne, Anastopoulou, Stamatina, Schaumburg, Heike,
and Mavrikis, Manolis. (2018). Technology-enhanced
Personalised Learning: Untangling The Evidence.
Stuttgart, The Federal Republic of Germany: Robert Bosch
Stiftung.

Hu, Xiang, Gong, Yang, Lai, Chun, and Leung, Frederick K.S.
(2018). The Relationship Between ICT and Student Literacy
in Mathematics, Reading, and Science Across 44 Countries:
A Multilevel Analysis. Computers & Education,
125(2018), 1-13. doi:10.1016/j.compedu.2018.05.021

Hu, Xiang, Gong, Yang, Lai, Chun, and Leung, Frederick K.S.
(2018). The Relationship Between ICT and Student Literacy
in Mathematics, Reading, and Science Across 44 Countries:
A Multilevel Analysis. Computers & Education,
125(2018), 1-13. doi:10.1016/j.compedu.2018.05.021

International Development Research Centre, and Oxford Insights.
(2019). Government Artificial Intelligence Readiness
Index 2019. Ottawa, Canada: Author.

International Telecommunication Union. (2014). Measuring The
Information Society Report 2014. Geneva, Switzerland:
Author.

International Telecommunication Union. (2014). Measuring The
Information Society Report 2014. Geneva, Switzerland:
Author.

International Telecommunication Union. (2018). Measuring The
Information Society Report. Vol. 1. Geneva, Switzerland:
Author.




Ve
VoY galg [Yr— CuUN aal) fAigal aghal)

International Telecommunication Union. (2018). Measuring The
Information Society Report. Vol. 1. Geneva, Switzerland:
Author.

Kara, Mehmet et al. (2018). Validation of An Instrument for
Preservice Teachers and An Investigation of Their New
Media Literacy. Journal of Educational Computing
Research, 56(7), 1023-1024.
doi:10.1177/0735633117731380

Karsenti, Thierry. (2019). Artificial Intelligence In Education:
The Urgent Need to Prepare Teachers for Tomorrow’s
Schools. Formation et profession, Revue
Scientifiquelnternationale en Education, 27(1), 108-110.
d0i:10.18162/fp.2019.a166

Kennedy, Aileen. (2015). What Do Professional Learning
Policies Say About Purposes of Teacher Education?.Asia-
Pacific Journal of Teacher Education,43 (3), 183-
194.http://dx.doi.org/10.1080/1359866X.2014.940279

Kennisnet. (n.d.). Let ICT Work for Education Kennisnet
Strategic Plan 2015-2018. Zoetermeer, The Netherlands:
Author.

Kimelfeld, Benny, Kolaitis, Phokion G., and Stoyanovich, Julia.
(2018, July). Computational Social Choice Meets
Databases. In Proceedings of the Twenty-Seventh
International Joint Conference on Artificial Intelligence
(IJCAI-18) (p. 317). Linkoping, Sweden: Linkoping
University.

Liu, Xia, Toki, Eugenia I., and Pange, Jenny. (2014). The Use of
ICT in Preschool Education in Greece and China: A
Comparative Study. Procedia-Social and Behavioral
Sciences, 112(2014), 1167-1176.
doi:10.1016/j.sbspro.2014.01.128

Liu, Xia, Toki, Eugenia I., and Pange, Jenny. (2014). The Use of
ICT in Preschool Education in Greece and China: A
Comparative Study. Procedia-Social and Behavioral
Sciences, 112(2014), 1167-1176.
doi:10.1016/j.sbspro.2014.01.128



http://dx.doi.org/10.1080/1359866X.2014.940279

S alail) (B Lnglail Asjaladly dalyl) o Ll 8680 lsing Qoo Byy N
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

Livingstone, Sonia et al. (2017). Children’s Online Activities,
Risks and Safety: A Literature Review By The UKCCIS
Evidence Group. London, England: London School of
Economics and Political Science.

Livingstone, Sonia, and Smith, Peter K. (2014). Annual Research
Review: Harms Experienced By Child Users of Online and
Mobile Technologies: The Nature, Prevalence and
Management of Sexual and Aggressive Risks in The Digital
Age. Journal of Child and Psychology of Psychiatry,
55(6), 642-643. doi:10.1111/jcpp.12197

Ma, Wenting, Adesope, Olusola O., Nesbit, John C., and Liu,
Qing. (2014). Intelligent Tutoring Systems and Learning
Outcomes: A Meta -Analysis. Journal of Educational
Psychology, 106(4), 901-904.d0i:10.1037/a0037123

Madianou, Mirca. (2019). The Biometric Assemblage, Profit, and
The Measuring of Refugee Bodies. Television & New
Media, 20(6), 583-584. d0i:10.1177/152747476419857682

McDowell, Steve. (2019). Enterprise Machine and Deep
Learning with Intelligent Storage. Austin, TX: Moor
Insights & Strategy.

McPherson, Keith. (2011). Young Children Learning With New
Literacies (Doctoral dissertation, University of Victoria,
Victoria, Canada). Retrieved from
file:///C:/Users/ADMIN/AppData/Local/Packages/Microsof
t.MicrosoftEdge 8wekyb3d8bbwe/TempState/Downloads/
McPherson Keith PhD 2011%20(3).pdf

MMC Ventures and Barclays Bank UK PLC. (2019). The State
of Al 2019: Divergence. London, U.K.: Author.

Montrieux, Hannelore, Vanderlinde, Ruben, Schellens, Tammy,
and De Marez, Lieve. (2015). Teaching and Learning With
Mobile Technology: A Qualitative Explorative Study About
The Introduction of tablet Devices in Secondary Education.
PLoS ONE, 10(12): e0144008, 14-15.
doi:10.1371/journal.pone.0144008




Vv
VoY galg [Yr— CuUN aal) fAigal aghal)

Muhlhoff, Rainer. (2019). Human-aided Artificial Intelligence:
Or, How To Run Large Computations In Human Brains?
Toward A Media Sociology of Machine Learning. New
Media & Society,21, 10. doi:10.1177/1461444819885334

Nakamura, Koji, Kaihatsu, Sohei, and YagiTomoyuki. (Y:)A),
Productivity Improvement and Economic Growth. Tokyo,
Japan: Bank of Japan.

Nakamura, Koji, Kaihatsu, Sohei, and YagiTomoyuki. (Y+:)A),
Productivity Improvement and Economic Growth. Tokyo,
Japan: Bank of Japan.

Nguyen, Giang et al. (2019). Machine Learning and Deep
Learning Frameworks and Libraries for Large-scale Data
Mining: A Survey. Artificial Intelligence Review, 52(1),
77-87. doi:10.1007/s10462-018-09679-z

Nouri, Jalal et al. (2019). Efforts In Europe For Data-Driven
Improvement of Education: A Review of Learning
Analytics Research In Seven Countries. International
Journal of Learning Analytics and Artificial Intelligence
for Education, 1(1), 6-8.d0i:10.3991/ijai.v1i1.11053

OECD. (2017a). The OECD Handbook for Innovative Learning
Environments. Paris, France: OECD Publishing.

OECD. (2017b). Benchmarking Higher Education System
Performance: Conceptual Framework and Data, Enhancing
Education System Performance. Paris, France: OECD
Publishing.

OECD. (2018a).Germany Policy Brief. Digitalisation:
Leveraging The Opportunities of Digitalisation in
Germany. Paris, France: OECD Publishing.

OECD. (2019). Artificial Intelligence In Society. Paris, France:
OECD Publishing.

OECD. (2020a). The Impact of COVID-19 on Education:
Insights from Education At A Glance 2020. Paris, France:
OECD Publishing.

Oughton, Edward, Tyler, Peter, and Alderson, David. (2015).
Who's Superconnected and Who's Not? Investment in The



https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10462-018-09679-z?_sg%5B0%5D=wMudtOGTObNLuWz8LG8Uxs0FPqWidHO9AnldDgXcBc7akoNnsRkpK64hOXasjq3uhRkcrZpmNsooauULVRGujEJMPw.bXF5O6-fh2U5lbd5IKv54gS5OnHe4G2kIF8T7sbzMCN_HUjz9SQ80fMBd0DFqQFcYOtfrN7ZLtsyawnWrJj1TA

S alail) (B L glail Assaladly dalyl) Uil 5680 :(lsing Jas Ay A
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

UK’s Information and Communication Technologies (ICT)
Infrastructure.Infrastructure  Complexity, 2(6), 3.
d0i:10.1186/s40551-015-0006-7

Oughton, Edward, Tyler, Peter, and Alderson, David. (2015).
Who’s Superconnected and Who’s Not? Investment in The
UK’s Information and Communication Technologies (ICT)
Infrastructure.  Infrastructure Complexity, 2(6), 3.
d0i:10.1186/s40551-015-0006-7

Park, EunHyung, and Lee, Jea-Wan. (2015). A Study on Policy
Literacy and Public Attitudes Toward Government
Innovation-focusing on Government 3.0 in South Korea.
Journal of Open Innovation: Technology, Market, and
Complexity, 1(23), 1-11.doi:10.1186/s40852-015-0027-3

Park, EunHyung, and Lee, Jea-Wan. (2015). A Study on Policy
Literacy and Public Attitudes Toward Government
Innovation-focusing on Government 3.0 in South Korea.
Journal of Open Innovation: Technology, Market, and
Complexity, 1(23), 1-11. doi:10.1186/s40852-015-0027-3

Perrault, Raymond et al. (2019). Artificial Intelligence Index
Report 2019. Stanford, CA: Stanford University.

Przegalinska, Aleksandra. (2019). State of The Art and Future
of Artificial Intelligence. Brussels, Belgium: European
Parliament.

Rajendran, Bipin, Sebastian, Abu, Schmuker, Michael, Srinivasa,
Narayan, and Eleftheriou, Evangelos. (2019). Low-Power
Neuromorphic Hardware For Signal Processing
Applications. Ithaca, NY: Cornell University.

Roughgarden, Tim. (2009). Algorithmic Game Theory. Stanford
, CA: Stanford University.

Safer Internet Center. Netherlands. (2015). Better Internet for
Kids: How It’s Done in The Netherlands. Leidschendam,
The Netherlands: Author.




Y14
VoY galg [Yr— CuUN aal) fAigal aghal)

Sage Group PLC. (2018). Artificial Intelligence in 2019: A
Handbook for Business Leaders. Newcastle upon Tyne,
United Kingdom: Author.

Sage Group PLC. (2018). Artificial Intelligence in 2019: A
Handbook for Business Leaders. Newcastle upon Tyne,
United Kingdom: Author.

Sakamoto, Akira. (2018). The Influence of Information and
Communication Technology Use on Students’ Information
Literacy. In Voogt, J., Knezek, G., Christensen, R., and Lai
KW. (Eds.), Second Handbook of Information Technology
in Primary and Secondary Education (pp. 271-291).
Cham, Switzerland: Springer International Handbooks of
Education.

Sakamoto, Akira. (2018). The Influence of Information and
Communication Technology Use on Students’ Information
Literacy. In Voogt, J., Knezek, G., Christensen, R., and Lai
KW. (Eds.), Second Handbook of Information Technology
in Primary and Secondary Education (pp. 271-291).
Cham, Switzerland: Springer International Handbooks of
Education.

Schmidt, Florian Alexander. (2019). Crowdsourced Production
of Al Training Data: How Human Workers Teach Self-
Driving Cars How To See. Dusseldorf, Germany: Hans-
Bockler-Stiftung.

Shook, Ellyn, and Knickrehm, Mark. (2017). Harnessing
Revolution: Creating The Future Workforce. Dublin,
Republic of Ireland: Accenture PLC.

Shook, Ellyn, and Knickrehm, Mark. (2017). Harnessing
Revolution: Creating The Future Workforce. Dublin,
Republic of Ireland: Accenture PLC.

Shook, Ellyn, and Knickrehnm, Mark. (2018). Reworking The
Revolution. Dublin, Republic of Ireland: Accenture PLC.

Shook, Ellyn, and Knickrehm, Mark. (2018). Reworking The
Revolution. Dublin, Republic of Ireland: Accenture PLC.

Sparks, Evan Randall. (2016). End-to-End Large Scale Machine
Learning with Keystone ML(Doctoral dissertation,



G asail) b L gloisil) Aujalally daslyl) A luall i) 1 olpinn Jas A3y 0V
533 ¢ el )

pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4
University of California, Berkeley, The U.S.A.)Retrieved
from
https://www?2.eecs.berkeley.edu/Pubs/TechRpts/2016/EECS
-2016-200.pdf

Spiering, Arjan. (2018). Improving Cyber Safety Awareness
Education at Dutch Elementary Schools (Master thesis,
Cyber Security Academy in The Hague, The Hague, The
Netherlands). Retrieved from
https://www.csacademy.nl/images/scripties/2018/Thesis-
Arjan-Spiering-Improving-Cyber-Safety-Awareness-
Education-of-Elementary-School-Children.pdf

Stanford University. (2016). One Hundred Year Study on
Artificial Intelligence: Report of The 2015 Study Panel.
Stanford, CA: Author.

Strukov, Dmitri, Indiveri, Giacomo, and Grollier, Julie. (2019).

Building Brain-inspired Computing. Nature
Communications, 10:4838(2019), 1-5. doi:10.1038/s41467-
019-12521-x

Sutton, Richard S., and Barto, Andrew G. (2018). Reinforcement
Learning: An Introduction. 2" Edition. Cambridge, MA:
The MIT Press.

The Federal Government of Germany. (2018). Artificial
Intelligence Strategy. Berlin, Germany: Author.

The Ministry of Science, ICT and Future Planning. South Korea.
(2017). Mid-to Long-Term Master Plan In Preparation for
The Intelligent Information Society. Managing The
Fourth Industrial Revolution. Seoul, South Korea: Author.

The National Association of State Chief Administrators and
Accenture PLC. (2019). Job One: Reimagine Today’s State
Government Workforce. Dublin, Republic of Ireland:
Author.

The National Association of State Chief Administrators and
Accenture PLC. (2019). Job One: Reimagine Today’s State


https://www2.eecs.berkeley.edu/Pubs/TechRpts/2016/EECS-2016-200.pdf
https://www2.eecs.berkeley.edu/Pubs/TechRpts/2016/EECS-2016-200.pdf
https://www.csacademy.nl/images/scripties/2018/Thesis-Arjan-Spiering-Improving-Cyber-Safety-Awareness-Education-of-Elementary-School-Children.pdf
https://www.csacademy.nl/images/scripties/2018/Thesis-Arjan-Spiering-Improving-Cyber-Safety-Awareness-Education-of-Elementary-School-Children.pdf
https://www.csacademy.nl/images/scripties/2018/Thesis-Arjan-Spiering-Improving-Cyber-Safety-Awareness-Education-of-Elementary-School-Children.pdf

YV
VoY galg [Yr— CuUN aal) fAigal aghal)

Government Workforce. Dublin, Republic of Ireland:
Author.

The Select Committee On Artificial Intelligence of The National
Science & Technology Council. U.S.A. (2019). The
National Artificial Intelligence Research and Development
Strategic Plan: 2019 Update. Washington, D.C.: Author.

Upadhyay, Navnidhi K., Joshi, Saumil, Yang, J. Joshua. (2016).
Synaptic  Electronics and Neuromorphic Computing.
Science China. Information Science, 59(2016), 3-5.
doi:10.1007/s11432-016-5565-1

Viejo, Claudia Gonzalez, Torrico, Damir D., Dunshea, Frank R.,
and Fuentes, Sigfredo. (2019). Emerging Technologies
Based on Artificial Intelligence To Assess the Quality and
Consumer Preference of Beverages. Beverages, 5(62), 2-13.
doi:10.3390/beverages5040062

Whittaker, Meredith. (2018). Al Now Institute Report. New
York, NY: New York University.

World  Economic  Forum. (2014). Delivering Digital
Infrastructure Advancing The Internet Economy. Geneva,
Switzerland: Author.

World  Economic  Forum. (2014). Delivering Digital
Infrastructure Advancing The Internet Economy. Geneva,
Switzerland: Author.

World Economic Forum. (2015a). Expanding Participation and
Boosting Growth: The Infrastructure Needs of the Digital
Economy. Geneva, Switzerland: Author.

World Economic Forum. (2015a). Expanding Participation and
Boosting Growth: The Infrastructure Needs of the Digital
Economy. Geneva, Switzerland: Author.

World Economic Forum. (2019). Leading Through The Fourth
Industrial Revolution Putting People at The Centre.
Geneva, Switzerland: Author.

World Economic Forum. (2019). Leading Through The Fourth
Industrial Revolution Putting People at The Centre.
Geneva, Switzerland: Author.




0N el b D gl Assatadly daall) e Uil 5680 :ling Jas By VY
pan b gy adatl) b Lo gl Ajalad) jughat b lgia Baldy) Aul<aly Lilall 4

World Intellectual Property Organization. (2019). WIPO
Technology Trends 2019: Artificial Intelligence. Geneva,
Switzerland: Author.

World International Property Organization. (2019). WIPO
Technology Trends 2019: Artificial Intelligence. Geneva,
Switzerland: Author.

World International Property Organization. (2019). WIPO
Technology Trends 2019: Artificial Intelligence. Geneva,
Switzerland: Author.

Yu, Han et al. (2019). Fair and Explainable Dynamic
Engagement of Crowd Workers. In Proceedings of The
Twenty-Eighth  International Joint Conference on
Artificial Intelligence (1JCAI-2019) (pp. 6575-6576).
Macao, China: University of Macao, China.




