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Abstract
The study aimed to identify the level of possession of primary school
teachers in Al-Ahsa Governorate of the digital skills necessary to use
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smart learning tools, and to identify the obstacles that prevent the use
of smart learning tools by primary school teachers in Al-Ahsa
Governorate. The descriptive approach was relied upon due to its
suitability for the purposes of the study in order to identify the level of
availability of digital skills among primary school teachers to use
smart learning tools. The study community was represented by
primary school teachers in Al-Ahsa Governorate, numbering (8623)
male and female teachers according to the statistics of the academic
year, and the research sample consisted of 230 male and female
teachers. This selection was made to achieve more accurate and
comprehensive results. The researcher used a questionnaire as a study
tool, and the results showed a 1m increase in the level of availability
of digital skills necessary to use smart learning tools among primary
school teachers from the point of view of the study sample members,
as the arithmetic mean value reached 4.036 with a standard deviation
of 0.969, and a high level of obstacles that prevent the optimal use of
smart learning tools from the point of view of the study sample
members, as the arithmetic mean value reached 3.696 with a standard
deviation of 0.948, and the study sample members explained a set of
proposals and recommendations, which are providing computers and
projectors, providing an interactive whiteboard, providing smart
assistive tools, activating the use of digital technology by creating a
special laboratory equipped with digital technology in each school,

spreading the culture of using smart tools in the educational process.
Keywords: digital learning, smart systems, artificial intelligence.

YoYE puabgi o e aglad) amll o (ualdl) alaal)




] u-éJ” plaill g H-":‘S‘ L 91 5385 e

- -

4dadla
Oe JEN) @l gl OAll ge SE Caaill B cly A ) 5l
ey aalgll LU da tdadd)l) clag ) ) dlalally ASalSall ol
isnall) 5ga¥ vl sall s Qa8 ey oy adlal) IS Ay L daadyl) gl
Bl e llaa 235 @il Jeatl) 13gd oIS cadlsl) i (Lazzeretti, 2023) i )l
) el gar ) dalall el G sl b dalsy cleliall o
allal) dardenl) il ylaal)
Jaalil) Al Jadug tpeal) 2l 3lsall ) Jyeaslly paionall Jigall jooail) (DA (1
BeliSl) Jadi (s (b oAl Aikalgaly Al ALl diyees chaadyl) BaaY) sa
gl Sally cAplagleall LYl gme idie tChlgall e pasgl degana Al
Falloon, 2020; Bejakovic & Mrnjavac, 2020; ) lLuaslsiall %sva"\z\ aladsa
alaal) gy Gl skl aasg .(van Laar et al., 2020; Tohara & Al, 2021
el adyy dediall bl cllasy elilhaY) SN adl e aalill 4K
(Gula, 2018) Laxadilly Jelil) (o ajal) aa Sisll
1y (slly cpmpall Jgumil) 3 LonslaiSil gran ) SO abeill gl sl £ L) (g
axilly ((Al) elha¥) oSN & 51 clyelall Gl celld aag agic 2 ia
el syl Jadig gy pald Carial ) sl o3a cundy bl @Bt ¢ V)
Glidiy dde il bl @y 8 La cdadh)ll Clgdl) (e daaly desana agall A
Soedl Adeae @lea¥) o3 S5 ¢ Gaally ((VR) (oal i) adlslly ¢ Jsanal) Cailgl)
-(Pappas, 2016) al=all 433
Ol e IS zling el @lind) 3 ASY) el @lgal lim) yaind aay
b Lad e o3 e Baliiad ol (38al saaae Clge QLS ) Cpaladlls
=AY =

YoYE pabgi o e aglad) amll - (ualdl) alaal)




B a5 et L 15365 Al

il el ccasall Ao 808l cdadyll ) gae Jie Lalld) llgal) Lan
cdgll slaly (DSl dag o Ehaall GaYL eslly coglailly (nllall ale dpaag
bl yégi By e (Yo V)) Lill oS5 WS (Roblyer & Doering, 2013)
i Cun (ASA) Alil) @lpdl g b Aadlial Baliyy dsailedl) Cilawsall Bpaladl)
Gl V) Galall ggal o ddelil) ey Glasbed) i aladialy Lgidiss
At aladiuly dipall o Joandl cpellly (DUl ddjeally aledl Jlady ddbias
hlge o (Y019) asdbal Gl (5535 Labedll it Ly clldy Cigalally cilagladl)
Chlgally (YLt ly ilaglaall Laglyi€s Ghlga (o 680 Lad)l) Liagl il aladna
Ay Gudally @aladl Gl Shleay claglaall LaglyS @llgay danslySill
Sl Clgally (dad)l) A8y Calagleal)

aleil) e b 4l Talads Lo Caung (cpll) gl b ASladl) of dullad) &) (g5
adanll & LKA bl alasii) (giiwe Ao Joall dadie B Yo gy DA (e
(ool olSAl clandany S aleil) ol aladin Laad )l Gaaleall Cillgn duaiis
cpgeayind (Al Glidall ddjeag

Eaal) Ui

Aol diilly daayl) Chlgall A5 (grine (o 2SN (8 L) du)all dShe Juas
cole 2Ly . olua) ddadlaay LAY Alsjall alee ) LS alail) @lgal aladsi
D Gl Jlad) 8 Ayl AlSae il Ky

e sl ASY Al @lpdl phadial AP Al el 35 (g5 W
"¢ e laly) Aladlaa 255N Lo plaall

Gaadd) A5

=AY =

YoYE puabgi o e aglad) amll o (ualdl) alaal)




] u-éJ” plaill g H-":‘S‘ L 91 5385 e

ebre (gl LKA aleil) gl aladia Aa P A gl il (gsie L L)
¢ ol Alnilaay 55N laall
ebre (o2 ASA) bl s Y1 aladia¥) (e Jead S gl L LY
€ olua¥) Anilags 515N L )ladll
Glpdl aladin¥ Lo Al Chlgall (ggine ad) Ao el Sl @l L LY
€ olun) ddailaay 2505 Alajall ales (520 LI olac
L) Al jal)l alead AU daad)ll Chleall 355 dags Jon Bgsh 25 da W8
$a2al) Cilginn 230 Jagall CiDAL
Giadd) Célaal
daad )l hlgall elual) dlailaes 2ANY) Golaal)l alea ji55 (sise Apra )
S aleil) ol aladia 4o U
ebra (53l A alanll gdY aladi) (g Jead A ligaall e Capail) LY
el ddila gy 28N e ladl)
Lad)ll whlgall (ggina pd) o 2elid Al danlidl Gluaglly Gla el gz .Y
celun¥) Adadlaay 500V Alajall ales (520 ASH bl ifgal Aa35Y de U
Gl dar]
(Aapail) dsalal) deaad) ¥yl
)l chlgal Jon clibally Cilashed) (e ajall Al oo 5w
B ally ASA el ol aladiny ASny) Asyall aleal 23U
) a8 Lpieall clayally dopkill aelsall el 8 lgie 2l
& eld dde Gluagy ddee Gilajite jig 8 duhal) 20 agus 8 =
S aleil) oY Y1 alatin¥) (e Jead A Gl e il

=\A¢ =

YoYE pabgi o e aglad) amll - (ualdl) alaal)



B a5 et L 15365 Al

Ghldl e ey slual) Abblag 490N Goladl e (s
Agasmad) Byspel) ASLadll 8 Lnadletl)
ilailae 3 LS Aajall ales (53 Concall Ll 853l Lalis calis)
KA Al gl alasily sleaY)
(Anfaaill) dsaaly) :Lall
Lad)ll chlgall (sgine 2y (Jo Jaad S0 ol Ly Ahall 220 853 3 =
SN Ayl ales sal Al
sk leld e ) Glahall e agall Gl daball ol (sS5 N m
g celenl) dlidlae 3 LS Aajall cales (530 Baad)l) gl
A bl ol aladialy e lilaal) olSA 4 ae Jalaill
Ayl agas
Chledl i goiae claind e duhall i cdisgdagall agaall
idailae b A8IY) Alasall calie (o2 ASA) alaill gl aladnal Al
i) agalaiiad 35 o (Sa ) Cligaally il (aed Gy cleal)
Akl agilea Grime e @b O (S (A Gt s fikag cilgaY) o3g]
galadnny AU
¥ bl aldl Dla Al Auhll Gads S cddedl) ggaald) .
(Y YT /2) £ 50)
Apall ALl slual) dldlas o Auhall copal AGlSal) ggaal) .z
A gadd)
sl Andlagy L3I0 Aajall ales Ao Lyl @il :dpdall ggaad) .o
(pY YT — 21 ££0) il Hlall el lalally

=\Ae =

YoYE puabgi o e aglad) amll o (ualdl) alaal)



] u-éJ” plaill g H-":‘S‘ L 91 5385 e

Eanl) clalhias
P A Al b A8y dsdaal) i) ol aaatig
:Digital SKills 48l cijlgall .Y
G Lnslyi€all hlgally Cajlaall (e degend leib Ld)l Cbleall Cags
Orfstine ABally GUEY) (e (hre Grina pglee old] (e peid Ally cpalaal) LeShiay
(VT G YY) "l Bealls sVl
el Clpl aladin) o AN dlasall ales 58 gl e Bla) iy
Ml Gl Gand 2l DA (e ey Asge S AN
:Smart Learning Tools &Sl alail) cijgaf . ¥
50 o Gl e Al dag Sl dad )l ylsall el aberll gl ol
o ST dianaiag 4l Laadad cylaty Bale Clgal) sda pamy abedll (g
Slaglaal) (o daalg desane ) Jseaslly cdoysal) Jaill 353)5 cAanyill alanll Jalasl
e sadinally dagiball LinslsiSill Cloa¥) (e desana il Ao Gila) ity
Dlgall ZhaY galadinl Sy clgd) Jsaasll g Alls ¢ o lilaa) 1S3l s
- Opalaially Caaleall ardeilly alaill dolee & Jlad S8 dagidal) daaalenl)
Aalaal) clayally (glait) Uyl
@il Uy Yl
4Sa) alail) cufgaly daad )l cfilgal) ¢ J5¥) gaal)
Lad)ll LSl alaina) Jde 5adll o Al @bledl Ayl Chleall asede
il e 5l chledl o3 ey Apesd) Bhally dasdl 3 Adleds Lgaalas
oSally el e Gglaally dealgilly cclibud) dudady (B)lear Climasally Cualsall

in gl i€l Zabiall KR g (gl

YoYE pabgi o e aglad) amll - (ualdl) alaal)




B a5 et L 15365 Al

Alasial e 3l (K& A @bl cblgal) e desana b bl Chleall il
-(Carretero et al., 2017) sball cuilsa Caline & dullady LangloiSilly 408 )l) byl
dealsilly daadyll libully Glaglaall () Jyasll Ao 508l cleall oda Jadiy
Clpal) aladinly COKE dag (B (gginall eliily (daad)l) Lailugll ye (yslailly
aaa) &l Bal Zaad )l clgall it (Ferrari, 2013) Laad )l Aadally (el dadd )l
bty deadl s3ga Gawady daliY) a0 o dasd s fad) ()l eaall
Alaill uleas a3 Al dabid) daad)l) hlgal) lysas dasede Ay Asesd) aledll
& cdyasll nlaly deldlly meaill o 5S8R ae dlaally duallall 3 5STY)
LasleiSill ae JB8 dS Jalaill o 31 0S8 e chleall sda Jaad culgal
oeadally drad sl Gy Eaaaty cleadll ) Jeasl) Jagadis
tuilga 3o A (e el cduand) addail) B (goan g0 Lt daadl) gl
Hgalerl) clpilly eyl aledl) )

b DS gy Laadail) mabally dg SN 53aY IS daadyl) bl aladiu) b
plelly ulell dee (pan

ML e Las (e li (ginag Aegiia alad jobias ) Jseasl) GO (S
(Ritzhaupt & Novak, 2020). »4 )3
F e A dealsilly Golail) Y

coilyl e dualgilly Golaill ey Gaaleally Ol el coludil) o
(Panagiotis et al., 2019).

(Bates, 2015) <_ualls JISEY) Jalisg dpual 5l aled Cladine liy & ages 120-

:alilally cilagledd) 850) ¥

=AYV =

YoYE puabgi o e aglad) amll o (ualdl) alaal)




] u-éJ” plaill g H-":‘S‘ L 91 5385 e

(Ritzhaupt & il cilagleall aulanilly Jailly canll @ihlee DUl S
Novak, 2020).

Gsinally Clladl o Jilgll A< ae Dlels dalaill e cljlgal) 038 apac L
3|
tOally LI alaall 2

fpandll aghlal ae CaSilly S bl Gasd GO daddy)) Ll e
(Panagiotis et al., 2019).

(Bates, 2015).p4ales dilac §laly ardais (b 2Dl ST (Ol acar
opaleall gl yskaill Lo

adaill Basa (pranty Ayl agilijles skl e palaall duadyll illgal) ae luim
(Ritzhaupt & Novak, 2020).

B Taalad Sy aad) ool e delitl) (e Ggaleall K
Ot (A agedd Cun tCuaal) adanll 3 Bgan o0 el Cblgal) Canli clglana 8
(llally Clasleal) 3laly ¢ g 5SNYI Jealsilly Gslaill ujaty calailly adeil) ules
i 385 10y L Gnaleall dnigall Chlgall gk ) ddlia) pally (SN aleall S
Syalaall adaill iy 8 L)l Chlgal) Bubiy QLaS) Al
) pand) (B el 3503
ah LS e Upae B odgallell Bl SN 5ol e ASY) Beal) 8
Bale oy gl QA 8 € alaaly asy Uysas logiage (o]l plail) Lnslois
S daalanl) Bl gk () ddalel) lahall (e diall 8 LeDlaanl £y 4o Lbag
Ploil o233y g sap 5eliS ASY) LinsloiSill LgasSl ¢pals IS5 dunalal) 2l cale
Jeedly cibolgl) dpadetl) Calsall W) & Dlelally ALl dhal) e dibd
Baaded iy 318 e Jary Las (Bai€lly 231 JlaeY) (e il Slad) b g5l

=\AA =

YoYE pabgi o e aglad) amll - (ualdl) alaal)



B a5 et L 15365 Al

Glajia G Jsaas Cngr cagilialis] u5is agilala g abdY) cilillie (g dne
Lsal)l) Al jall Glillaie 32ty ¢ puand) Dlaaie CSI5 Bagall dalle Laass

s alall G (Hwang et al., 2015) onaly ailsed dawills SUI aledl) Cajag
(Cpalaiall ailad aaaty calaill Claglise jedid of oSa Al bladl dalee
andiy (Bl aleil) Llee Jinady cdange dlels Clgaly danliall Al 3lge g
Valail) Allad a3 Jal e alaill il

Lo cabaill las Garadsl Bge 2 L i)l panll Jig (ki dgag (g
T ) LasleSall e salinn¥) a5 o) oSass Anilag Alsgu ST adanll Jas
Vpad ST Ay 53a3s ¢ gulil) Gyl b Slsadl

14K alail) ol ¢ |l

o Aalal) sda acian (Adaptive Learning Systems) 4a<all aslatl) aabail L)
Aayhay Ay adedl) (gginal) auity alllal) ol ulatl bl oISH ol
Gl S alaill dglae Ganeads ) Caagis - ymall olgiay daled usld aa i
.(Essa, 2016) leullad (10 a3 Lea ¢354 S

dnguls maln & :(Intelligent Virtual Assistants) S ducal 58Y) Glae L) Y
e O e Jelill dpaglal) Lgalll dalledly elihal) oSU Gl aadis
aadig «DUall 2l Yy acall dgi Al V) Cilae Laal) 03gd (Sang . aill Sl Ciguall
Winkler & Soliner, ) dusbiall duadeill jaladll L aggansis cagilind e cblay!
(2018

L) sda aaias :(Intelligent Assessment Systems) Sl auil) daaf LY

daal) LA sy cOleuiilly GHLaaY) & Ol el daland V) Al culuis
) Digrin Goine S gi€a WS L agaal Cancall Laliig 502l Jales Jga dliata

=\A4 =

YoYE puabgi o e aglad) amll o (ualdl) alaal)




] u-éJ” plaill g H-":‘S‘ L 91 5385 e

Ridgway et ) aghleas agiblea 482 €1 s o sl las ccallall (sgiceal iy
(al., 2021
» :(Intelligent Learning Management Systems) 4.S3) alaill 5)l) dalif ¢
e liha¥) oIS iy Ll aleal) 8] dadil Ciillay o pan AalSia Ciliaia
O w38 a2 iy s diacadag dlold daale Ly s ) Ciagy - V) alailly
Ladaill agilSoluy aglily Jo 2l agd Ll sacladly Sluagll g
.(Kurilovas et al., 2015)
14K alail) gl fjua
(s JS1 dacadia dparled Lyad AN alanll gl a3 1 pacadal aladll L
Apall dlalialy ¢ hpmall olgiuag cdaled Caslad el Can
agilal Jon DUl )68 daaly L0305 ClealY) oda g tdyeall daalyll Ldanl) LY
calail) Ddee puaty agaal Caaially 868l Lals aat o asac by Las cageaig
ol dedall bl dabas b S0 aladll lgl aadis sabel) el LY
DDA e dalee Jgan Lo c(palaall A8 (55 aaaiy Ol alaill il Sl
sl
e ld (daadag datias dadad L ad pigd (PA (e 145Uy dadlal) B0l . €
el ddeall b agiS)liag (O daadla 5215 e LS alail) gl
DA e 2gally gl g e cpalaall sl sda aelad 1wyl 5US L0
Gl Jo Sl (e agiar las cauiilly moaiaill Jio ciblaall (an 454D
oSl 8 daga (953

=\4. =

YoYE pabgi o e aglad) amll - (ualdl) alaal)




B a5 et L 15365 Al

alailly asbaill ACH) abeil) cifgsl ililalg )53
ageds G ¢alailly aaleill saclgll UIKRY )y 2ilsal) (e dael) LKA alail) ool ans
Slgil) 038 aal Gand sl £yd b Lo - lgillad 8aljs alatll Lpa3 (ppund

JEREI LA

sxaiud :(Personalized and Adaptive Learning) aSally (awmiall alall .
Ol el sl ) alailly elilaal) oIS clai ASY) alall gl
s ey Liaada Gaded (ggine o3 el o 3lug cdaalail) agdlucain
pgliant ety COlll agd cpaat o aeln 13ag s o s IS cilaliia
.(Khamparia & Pandey, 2017 Essa, 2016) _aa\sY!

Real-Time Feedback and Continuous ) <iwall acallg 458l Zaa)yll du3aal) . ¥
:(Support

el Lae cagadiy agill Jon COUall dijgh daaly £02a0 4K alaill cilgdl jigs
acdll a3 LS ALY aalid) sy agal Cheaally el bl aass e
oo LY e Al S Dl ml) cleledl DA e Ol il
‘Winkler & Soliner, 2018) ducliall Lualeill juliad) ) ageangis agilia
(YT sl

Learning Analytics and Informed ) o=l Ll aiay aladll cOllas LY
:(Decision-Making

abeill Sl adinl dedall @bl dilas clas 2K el gl axdis
e el cOllanll s Ldpadeill Glasgally Gaaleall 48 (55) anafiy (Dl
cpaplall Cilint s alial) ol g yae ) 3aaly ¢alall Aulead unil ags

=14\ =

YoYE puabgi o e aglad) amll o (ualdl) alaal)



] u-éJ” plaill g H-":‘S‘ L 91 5385 e

tKurilovas et al., 2015) Alal aca M (saling 8 ) Ul aaay
(YT bl
P& (e :(Increased Motivation and Engagement) 4$;Lially duadlall 525 . €
Laadly 50y o A alaill gl aelid (Aiacaiag datias duadsd Ljad i
lee cileling dudla AST aletl) Jan b aadaill dilaadl (b agiiliay UL
«Almohammadi et al., 2017) Juadl (<& abeilly syptiad) e COUall s,
(Y9 (el
Efficient Teaching and Educational ) 4wl sla¥ly (upynll 5.l L0
:(Management
pan AL DA e gally csl s e gualaall LS abail) gl sl
IS Dpalal Adenll )] 8 2elid LS L Anlially anilly mosaatll e ccillesl
AlalSieg ALald Bpadad Ay Jis A ASY) aletll 5l Aakil (PIA e 5l S|
(Y YY (el (Ridgway et al., 2021)
DA o laglaadly Blasy) Greaty Ol Luadly et A alaill clga (Say
o 3l kel Caaig adil) 2 e Cpralaall (K il LS Ldate ST aleill Jaa
Lol gl 8 bl
S alail) gy A1) Gutall alaa aladicd B BiGal) Jalgal)
telsall 038 e (yag ASH g agaladind B Jalse Bay paleall il
Chlge OsShia cpdl Caladdl o ) bl iy @ oaabeall Cuyilly duil) 54U
ey Sa ST aa Eaall Laglsiall dasial o Gulia Gy Ogibing Juadl i
Wastiau et al., 2013; Tondeur et al., ) Aoyl Jgucndll ‘é_é. LKA alanl) a\jj
(2017

=\4Y =

YoYE pabgi o e aglad) amll - (ualdl) alaal)



B a5 et L 15365 Al

S acall ai AU Gulall 5 Cus thaaglell dnatl) Ll ) ael
LDl ST ay (AaDLall Ll gi€all Aail) i) e Slmd ¢ abaall jaianall Cuyilly
.(Inan & Lowther, 2010; Kopcha, 2012) 48 alsall cilgal aladia

L sliSill olas agilaladly (paleall Cilaine 355 s LagloiSll olad cilalad¥ly Claginal)
22 8 B (g il Gsalealls LASY) alaill @lpal slaie aadlaiud s e
Ertmer et al., 2012; Vongkulluksn et al., ) lealasiny Yiaal g
(2018

Aasind e dupaadl HlaY) aads Laie tduwoidl 5LY) e gesdilly acall
aaall gl alaey 1aial ST 05358 cpalaall 8 DU acall iy Laslgisall
.(Inan & Lowther, 2010; Tondeur et al., 2017) <y

rdahal) Sehaly dagia

iy} e

Ayl Galel dieedad @llig ¢ duas meiall o plasial & dual) Cilal gaaan!
plaaiay Al dsjall calee gl dadyll Cllgall i (gisa o capanll el
Caldl lgd Camy dnale dapld 4 o diagll meiad) Cajdy ASH alaill il
Adens alially dagiall LA (e degana o o (gag oS ) S S Bkl
(paibadl) g i ) Y e degene DA e tlaslaally Gllll paeas
((Shields & Rangarajan, 2013, 19) " juuiills alually iliall ¢ ol Leblas & hag
Al adiaa

Dally celua¥) dbilae 3 A8 Aayall ales poes o Al adine OsSH
Blig) (#) €711 £V0) whall alall lilias] Caos dalaag Ldaa (ATYY) 5 atdae

(Yo 7Y calail

=14y =

YoYE puabgi o e aglad) amll o (ualdl) alaal)




] u-éJ” plaill g aalail) L ol 9i< U

2l aianl (ki &3 By daleay Lalee YY o e duhall dne caisSs Al dde
Blal ) Jgeasl €580 i sog coad) agall ik cuisSsy Ypady 283 S
bl cisls o

caad) Calaal gaal (LlaaY) 8l aladiud 23 s Al 81

dfal) 31 by Faa

Lapdl) 813l Gua

1Ay Gl e glia) Gra clus & Gaddel Lla) Za)al

(V) o V) a3)5m 8 QL) paje & igall Guall o guasaall aa -]
djray Lidy) Chbe pglae o agitle Jsn Bl el coueSaall saldl (s
Toxay Sy cdubill goagay palaal Glia¥) e duwlic Jon agillaadlag agihl
o St e cctblaal) dilaaly diamty g Ggal Ladlug cilal) delua a8y
itlua Ble) & Gl gpin g ASY aletl)l oY alud) aladiu¥) Ga L yaas
Al g (A Glainl) area

23 Guh oo gbia¥) Hlaw Ghle Gua les 2 i Adal GludY) Gaa -
Ll cBlabed dilaay) ANA) o Gyl PlA e A3l Gulail) (g
LS lall Cielay plaall ad) (i (Al jsaall AuISI) dapally Hlaall Anys (o sean

Al S aladll clgal aladiad Aa) daad)l) cllgall Jag dajs idY) saall
L) Aajall ales

¥ ysaall ciplued BLGY) cOlalea (F) ods

=14¢ =

YoYE pabgi o e aglad) amll - (ualdl) alaal)




B a5 et L 15365 Al

Sig Jalaa 5kl e
Ll
Qg

G ) L EELYYY | Cpalall aladia) G dllY) chleal) el \
BelaSs cu

v [ ¥ oV | pagail dalle galp aladial e sl gal| Y
LJGad S dg ST Jglaally

v | EEOVY | daalgll clgal alasaul delally dealsil) podaidd | Y
et laially (59 S 20l Jia g 7S

e | o | Sl A ) ClaSly ) S il sl |8
owlial) daardanl) jaladl e

v [ FELveY | e lels ) gsine Y LPU el sl | 0
Al (g yally daeladll Cilagaadll

vove [ ERLYYO | el el e S kel ol aladtia) aodaiad |1
BeliSy (a8 adlslly ausadl)

v [ EECAYY | i Ly Apaded Al asead e syl el |
bl Ol cilalis) as

voves | FELVYO | danley Al Auadedl) jaleadd) aati slab agil | A
P

v EROAYT | ety OOl aal sl Ayl el aadnad |4

G [RROYAY | DA e bl )l Shlga sk e pand | )
sladl Ll LYYy sl il sas
~Aapaal) 4 pSTy)

vocen [ EEL AT el gl caaal AUl cljlgd)l el | Y)Y
) Aunil (Ol ilaloay Uy )

v R | e s Dol duddy sl il sL) @Lu\ VY
sbeily Jadall alenl

R AR 1 N I PR PR UL g1 PR JCH PR QN KEC R QYN B

=\4¢e =

YoYE puabgi o e aglad) amll o (ualdl) alaal)




] g‘é)-“ wa ?.-.‘-“:m L 91 5385 e

c Ul 48
vove [ EEOATY | U el Gaand AN alanll ol Caadagh agdl | V€
DUl sal el
oo [ EEOveA bl Jlae b chslall AT dabie e panl| e
Apaaill Laglgiilly a8
voo) die Audlas) AYa @3

A dapn sae chle muead BLEY) cllas gaes o Gilad) doaall (e ey
CalS A5 Alajall ales (52 LS bl ol alasie Ao PUI Ayl el
S dan sae Shle o a1y ¢(c o)) digine (S5 e dflias] AN @il
e A Ayl ales (520 S Al lgal alasil Ao PUI Ayl el
Al )Y dalla o (A3l GLaY) Gray

LS abail) gy JiaY) plAIN) 90 Jgad A cligral) 1 SE ) gaal

A gpaall chlinl BLGY cBlalea () Joita

«.0YY | alal) UJJ\GAJMBM}M‘&;JP‘B?JQ
Aoadel) dleal) b 25
O T W O PP R PO R - SSVUSE N [ 1 N PO (U B
.yshially daal) LA
cooen | ER AT | ulee ae GlEal ) el (ggiadll Caia| Y
A alal) gl
v [ ER oA | gl alatany declal) cilabidly Al Cle ¢
Lol b A ol

=141 =

Y~HJ,\.4§33_J£@@M\AM\-W&\M9



81 el g ulal) L 15365 e

Sig Jalza 5kl e

o [ Rl alasna) el W) plia gl el dB | o
palel) 8 ASH) Ll
I I SRS 2 & B RGP SRRV SOV N PR P - 1 RS !
s U AN Aanl
o [ EEOAYA sl Bleli (gae ani B Galeall Clga i | Y
Aadiiusal) 1KY alatl
coran EEOV LG Galad) @mwz\wﬂ@\f 2939 pdc A
LKA abail) gl alasiad e
v [ EEOY | bl ol alatilY eaY) eldgl e daglae| 9
i) Wil e agdglie Casn 2SN
vovee [EE e | Al GlSyally dualeil) Clasgall o cgleall A8 | Y
AS Al gl dacadidll
e | LI | e il Al el Ll eSS Aigaa | V)
S alanll el aladiiad calilaie
e [ FELVYY | eOIKA pa Jabaill S ) aeall i aae [ VY
A alel) lgaly dalanal) Azl
v [EEROVIY | Jen eVl ellsly DUl de gy alca¥) Chaca | VY
A alail) gl algh g eal
voven [EECIAY | el gl iy HLEAY Sanse ulae dsmg pae |V
coolaall 8 alaai U Luliall A1)
e | R Y | i) 8 o) cpadedl gaiilly il 8| 10
LJlad J<ay S alanl) gl

vo)aie ddlaaa) Vs @l

Gsd dead A Cligadl e bl meal LLiY) el gaes o s
Ligine Siee e Adlas) ANy ) culd €A abaill g Sl alaanay)

=\4V =

YoYE puabgi o e aglad) amll o (ualdl) alaal)




] u-éJ” plaill g aalail) L ol 9i< U

Glssl S 2233l s Jead ) ligeall Heme chlie o e 135 (4.0 ))
Al aled dalla g ¢ M GLa¥) Baay aias 4K alel)

sl B el

b LS il il i) Hglae chliad Fli o € Wl dalas Gils o

Sbeind) Glaiu) yglaad Ll Jales (0) Jgts

bl as | Flig S @ Jalea Lglaad)
Yo CAYA Al AUl Al cblgall  jagn Ao
A8y Alsyall ales (o3 LKA alesl) gl

Yo Ao | ) Al s Jeai A clisedl)

LKA ol gy

Y. v.AYY Olaiia) Blaiud Alas)

bulu\ ”IM @.A;j .V (e ).\ST Alpha Ll Jalaa 48 ui O
oY) Hlaw Holaa chlue bbbyl dndia Jde S5 e Gluiw)
bl (2 1Y) alatials eacs Lae Ayl 813 Gl (ggiuse g U
Gaaal) il

Pl Ao dsad)l) clgall g daps W ile el gl Jo¥) Jijad) Go Adlay) il
"¢ pluall) Adblaay LAY Gultall alea (gl A€M alail) il

Chlaad dlieal) lilaiyly dulead) Glhwgiall aladiul & Jisall 128 e A3
Alasall ales (520 LS alatll Clgal aladin AU daadyll Chlgal) 855 dnyy Hema
D e cple Ao dlpal) (fpicny cuiillly (Slinad cilai¥ly plwad Busiad (1) Joia
Liany) dlajal ales sl 4SSl alail) fgdf plasicdy Laidll) duadslf flgal) g

=\V4A =

YoYE pabgi o e aglad) amll - (ualdl) alaal)




81 el g ulal) L 15365 e

calm ) | Jawgial)
(S5iasa | 2l
@lad) | laall 5)lall
43 gl i -
1As A s Ggwlall aladia) 8 Lwl cllgadl el
e AYo. | €.6Y1 > f ¢ X
Bl cu gyl
s i ¢ Uasalll dalles zaly aladia el sal
& aav. | epve | O Shl e
PJlad JS &g 5SIY) Jglaadly
s adipe | N Jealgill clgal alasialy Jellly Jealgil) aabaiad
Aedadll Gliaially (g ST 0l Jia g 5STY)
i piiye Y Gl ol il Gand) lSHan aladind vl
Aoo, | €.¢VA
aubial Ladeil) jaladl) e
c.é'.'DA ! y veq | vary dh‘:gsmgaﬁ) ngmctﬁg APl clylgall @ﬂ
' ' i) g yalls Apadell Cila goudl
iy o alaill by (fie ESA alaill lpl alasiial aakiid
AoY. | €V
Bl ) il Cjbﬂj s gaal)
aiye| N U el Aady dnealed Al anenad e 5yl b
' ' Adbaal O cilalia) g
aiy| Vo Baylay Laa)ll Doadaill jaliadl) adaiiy 5ol agdl
Yoo oY | YUTAY
PUH
giy| Y alaty (DUl aa awil Laad )l g aadiad
VY| YLvve
Cada (< a@ajtu

=144 =

YoYE puabgi o e aglad) amll o (ualdl) alaal)




B el ulail) L 515365 Al

calmy) | Jawgiall
(S5iua | il
Glaall | olaall 5ylsll
42l gal) - i
e 1 Oo tohaal )l Jblge ugki e pal
QY. | €Y 8 L,,J.f; &M‘)!b Gz\:g:l)ﬂ\ Gyl jgeas PR
sl L 5N jaladd)
i A ealaill gginddl Cankal APl el elbid
AAAL | Y.aY. | T ]
Loyl OOl claliaY g )l
syl M) Slo aadd el L) ol iy ol aakid
VY| YLAYS
slally Jadal) aleil)
X Yo dan)) Adas aadl byl andll gl aladiad ail
e VA [ PN | DT ol il Sl o ”
L OUall )48
aie| Y AU el el A alanll gl Cadagiy a8l
Y.oVE | Y.V -
DUl ol elayl
Y Y A Jlae 8 Glyelall AT dasbie N
e aYy. | v.ava A o sl oo o

Al L slylly )

LKA alail) ol aladia AePU) Laad )l lylgall i dajy jsae Chlie afif 2
end) busidl dad) Lowill daal) dayy Cus e LY Asjall ales 53
plaziuls Jelilly Jualsill audaiad) lad) of cpd Auball due i dgay e (LSY)
chlall S8 o (dpabaall cilaially g SN 2yl i i S Jalsil) gl
CilS Ly oldn dadipe Alge Aajug 0 T8 (Glhaa Cilaily £.0VA Lok Lol
dnaal Chlaal) J8 o (Ulad diplas Gadd )l Liadedll aliaall aulasig 82l g8) 3Ll

=Y'o =

YoYE pabgi o e aglad) amll - (ualdl) alaal)




B a5 et L 15365 Al

s Sblie uly e Aadipe dilge dajhg Ver oY (Glae Cihaily FOIAY Aok
Uasall calea (sl LS alaill clgdl aladin AU )l Chlgall jig da
G Bhe Hic (saly i adipall dilsall (srime B hlie al o oAbl
A2y P Laad )l chleall i dayy i) Cpn Les cadinall Aablgd) (g5l
G il die Ll dgag (e LS Alasall calea o2l KA alail] g
o) o came Lo 52y +. 8T8 (glame Claily £.0F7 sl Jagial) dad il

cAalyall Y

gl aladinl Lo daadyl) clgal) i daps sae bl lual) baagiall (¥) J<a
1) A jal) alea (gl AW ala

=Y~\=

Y~Yiﬂj_ﬂaaw\éﬁ\-wm\w‘



] u-éJ” plaill g aalail) L ol 9i< U

o Jial) alaaiy) g8 Jead N cligrall W e pals (sMlly S Jged) o dilay) gl
"¢ pleaay) Abiblaas ALY Gu)iall palra gl A alarl

“al Al Glihai¥ly dubeal) Gillawgiall aadiul &8 Jisadl 138 e Ll
(JSS psmally ASH) Alail) loaY JiaY) aladia¥) Gss Jead Al Cligeall jsaa
b LS il cielas

=Y.Y=

YoYE pabgi o e aglad) amll - (ualdl) alaal)




1 a5 el L 15365 Al

cliged] pas chbe Ao dblpal Gpiusy cuiilly (Hlinall cilni¥ly (olasd) Lgial (V) Jois

LS aleil) o) Jia¥) laSi) g9 Jgad S

" cala) | Jawgiall
(SFuia iyl
- Sladl | laall 5)lall
) gl - -
&y Y gl madl daaly duaiilfiud A dsag sl
&= ro. [ vy | o & 7 o f
anlanl) Loleall 3 LKA Alanl
I | alaill ol ydgl daadall AW 3)lsall Al
j Vay. | £.v.4
13 .Byghaiallg Fuaall 1<)
iy A vy | vy o Gl Bl el (gl i
S bl el ulas
i VY ol aladial dechal) Glubudly dada¥) Gl
AY . | Y.oLV
RS RN . P
iy Ve Clgal aladind dpaals JHall g lia gl el Ak
V.e£1 | Y.EYA j
caalanll 8 KA Ll
i X gl alatin Lusliall duadedl) A3l A5 aae
AAY. | Y.AVY.
s U SN Al
iy Yo leld (oo auli (4 palaadl @hlgs iz
YMYY | YLee e i
Aadiiual) LKA aleil) cfg]
cé'.'u‘)o Y'Y Cralaal) d@ﬁw@).ﬁ@y A9ng e
Yoe0) | Yooty )
LKA abel) gl aladiad e
iy Ve il gl Aot eVl eldgl ey daglie
YooY | VLVY
i) Wl e aghglie Casn 2SN
iy 1 YWao | vy | @ddly bl Glawdall G Oelaall 48

=Y.V =

Y~Yiﬂ33_ﬁ9&hd\dﬂ\-uu&\ﬁ+d‘




Calai¥) | Jasgial)

Sgiss | il
i Shaall | el 5)lal)
ASY) el @lpl 8 danadinall Al
a3 ° N il dapadl) Locyaall Jladl 2uSs Ligeia
S aletl) lpl alasid cilllie e
iy q el eer UKl ae Jalaill ASY ) sl i3 aae
ALK alel) clgaly dalenal) Al
&y ¢ e | v oany Jon JsaY) eldsly (U due iy slain}) Cana
A alanl) gl Nifgh g dran
iy V) | e gl vy LAY Sange ulae dsmg s
o)l aladnedl il ASA lal)
& ' AT | YLAAY o Ol Gell el ) 8
e U< AN Al ol aladi)

e ASA aletl) @lel iV Alaaial) s Jsad ) ligell jsae Shlie as
Cnf Al due li dgay e (USY) oleal) Jaugiall dad) Aol daaaY) dap us
FSI o (Bshially Eaall LS aleil) ol il dacadial) AW 3)lsall 3B) 5led) o
ClS ety o)3n Aakiipe dilge dayig o VAT (Hline Cilaily £.Y 04 Aoy dsaal il jlall
J8 o ((Aertioed) LS aleill Cloal dileld (530 ans & Caleall Cilga Cina) 3yl
Ll ey Aadiye ddlge dajlg VVY (GHlae Cilaily YoEeE Ak Lueal fjlall
Hle o G LS alaall lsnY B alatinl) (e Joad S Sligeall e e
O Len tpipall Aalloal) (s5inn B Bl Brde auly s adipall Aulsall (siue (B B2a)
DB dgag (e ASA alaall @lgsY V) aladial) (sn Jsad U Cligaall (ggine g L))

=Y.¢ =

Y~71M§_Jﬁ$eM\JM\-w&\M\

g-‘sJS‘ ?Saﬂb ?.-.‘-":‘3‘ L ol 9SS ‘U“ e EERE}EFSRSRSRSNSTIEb



] u-éJ-“ ewb Hw‘ L 51 5185 Alana

sa5 . EA (Glae Calail ¥LT19T Sleal) baogiall dad caly Gus ¢dudal) due ol i
Ahall 8D Jsed) e cann L

e

LA PGS 5 G

51
.“j! 73.\ £ 3’ \)f S5 -3‘. \?__‘3> ;37 "\
P W 3;: __y}?\?) 59 \f’i_f_o j?? N ?.-”--*“?

AV SO _’v‘f-\:’_.b,»%? Y5
& o aiid /’f T
g 3 R

Jia) aladia) 08 Jead N cligall jeae aflal olual) bugial) (¢) J<&
A< alail) gl

e el Al Gluaglly clagidl W e gay @il I8 dsadl e DY) il
A1) Al oalaa ol ASA alail ool aladin LaU Al lgall (gt ad)
"¢ elad) Aladlaa,

LS il celag bl e 13lae) (oS0 dubaill sl ladiad 5 Jlgedl 120 ge a3l
& e el o (Sa ) Gliasilly cilajia) e degane duhl) die a3 miaf
) Alsyall calea (o2l ASH) aleil) ool plasil AU dad)l Cbleall (5t
fok WS Cielag ¢l ddadlag

ol ealy siguaSll sgal sy @

=Y.0 =

Yove puadgi jde alad) admd) o (ualdl) alaal)




B el g et L 15365 Al

Ade i) 5yguadl yig e
cBae Leal) ASH) ClgaY) b0 @
& bl Al slgas als dalae slag) DA e daddyl) L) plasial Jui o
e S
Gl adyy  pokill paiee IS8 Leghiall aledd Zppull sl A e
galatl)
Agalle @lSHas Sluwge JB (e adeall Dlly alaially aleall 0gs @
Clgal plain) vie agihal WD ) Gaaleiall daalial) Ay pSY) Al SLad) e
el (ggindlly agileis agids o acleal 4.8 Ll
tapal) il gadle
6 A alal) gl aladin da DU )l leall (sginne 8 1Ll dudall jelaf @
and) gl Al Gus (Auball due ol dgagl Gy (AanY) Asjall alee
Ayl o) Jladl e camn Lo 002379 (gilaaa Cilpatl £.0 1%
Glsa¥ JaY) AN Gsn Jead ) Cligeall (goine B g ) oo Al S e
shatl Y141 el Ll ol sy Aahall due ol )l dgay (e LS bl
CAEA (Suaa
daadyl) hlgall (Siunn (il Cilagilly cilagiall (e degane Lahal) due A o8 -
sy celen) Alailaas A8 Aspall alee (sal ASA aleil) gl aladin LU
Ganl) cila yida
dlaiall Gpalaall @leli yighill diald dan)si maly dlaely eha) o rcuysill maly Y
KA alel) el Jladll alasia¥

=Y.\ =

7~Y£M\9§-)ﬁ&&hﬂ\.\-‘&ﬂ-w&\-ﬁ.&dﬂ




] u-éJ” plaill g H-":‘S‘ L 91 53S0 e

S pel a0 DA e (K cpslad) B 8 aeo S el Gang 1) acl) -
LS alanll gV agalatiol) vie Cpabeall s (<

o Glulaall Jundly agihun Jalis DA e Calaal) Jaiat 2 Guabeall g Gslaill 8alsy —F
g S lasall gl Jaall Giyg e andl pguan,

> Bl malidl 3 Al el g thaalall maliall b 4ud)l cllgall g —
Nis 50 e e 2aall 38 8 DU gl (S
Cila idally Cibuagll)

gealn Cuand o Gl daag ¢ Cpalaall Lad)ll llgall (5350 aud eha] 1Byl Ld)sall LY
o) 2l e 2y il

B¢ Cuanty chualedl) Laslyi€ill 8 chlEaY) Go ) tlaglei€il) 8 jLéna) LY
Aaashyall Jgemill J213 dadticed) alyally

Lhs 5l duball sde LgSh A lgeal) diat iy oot e il LY
A lsall iy dndill dmanll Al Ha3en Ledad Jae

PDa e 2S alaill ool plasinl b cpaleal) Gn OIS auais 1Y) aoads L€
clalad) Lt ilea ad ol Al
raabal) Al
el aabal Yl
bl ULl e e fplad o Slindar el (Y219) ke e By coanl)

—Veo (Lol sas— V)Y ciesd dyill dy el A padall L)) s a1 5 LSl
G elo) 3 &S o llll 3 SOV et iy wly (Y YY) e sl B2 ]
Lo gV 38 sl [l W] L padall L dgag e UoLs

=Y.V =

Y~Yiﬂ33_ﬁ9&hd\dﬂ\-uu&\ﬁ+d‘




B el g et L 15365 Al

S ol demeilis] Ciclisi o Cpadel] e (Y01 8) Al ez Gyt Ol of
Aol e gl ol sl [l D] L pgbte f wildloze sloy (el
olas Y L el AT a3 )l Sl des Sl (Y0 Y E) kel as
Slwllll doplozr V) otd) 2UTalZ | a3 A kel Slass el
NEo =Vo ((V)Ve . ped deslr —deelazz Y Coam s
@ Ol el el Jo ST 8 W plasiaal 30wl 5T L(Y ) 9) L) ccakll
dealr alg ety cdad) (3 AST 8 Y1 plisinal 52 1ealdly Aol Plagll e
(V)Y o il sl plel] 521
)| bl Jomdly dead ) L) (Y2 YY) L3058 )y & ol A (290085 Ay (516
R e e S C=F
pan 3 faall o) ol el el a3l ShL (YY) g e e (Gl
SV 8V (VA crlopy dutl 2T il U il ) dslial) 8,30 ¢50 (3
Agyo
3l Slaaldl ) 3sn cLaeY 23 )l Ll (Y1 Y ) 502t dal (b
—V10 (YA) ) drele dgd 205 AE anl ) aslial) 55l Olllate ¢4
YV
99 erdd e jpai (Y Y £) dmes Slom 3902 Olamg il dbaas g0 ¢y
(YNt cad) T Cam bl L oy deair (3 patd] pdatl] ol o
AE—)
arly @) obdodl By Canas (Y0 Y E) Olad b cgeladly @ S e sd ()
(V) e Lgnl drsle dg il AlSTals B3 eandl Slasldl (3 OVl Oags 3503

YAY-YYY
=Y.AN=

7~Y£M\9§-)ﬁ&&b—d\.\-‘&ﬂ-w&\-ﬁ.&d‘



] u-éJ” plaill g H-":‘S‘ L 91 53S0 e

LUl dwledll Llodl aler b Lajgog ledll OLLE (Y0 YY) Ll dae (31,850
oot=oro ((¥)VAY Al drals (i

R e kel b (3 gl 8306 (o) B3l BaLEN ST (YL YY) G Ol el
(VYA Ls Gl dg i adsT il S S Aol (3l 50 Lo adby duls
Yoo —VAQ

Begll Lol malpd Bl B> (Y4 YY) Olaws iy Olim (3lslbly # o s (Olas
LS e g 2l AT g 5361 338K Ldlag s (3wl el el
=Y ()0 LS Gl dg il AdS”

b Ml e @ aSTU et gl plasezad ST (Y01 8) et oy dile (502
AYO=NNY (Y)Y cdniddlly Lol polefl dlz 251

deadefl Al 3ot Sllbze (Sart Learning) sW oadl (Y0 Y1) e ¢ usdl
Ve (VDA aled) iaeeaSl Loal) dmanl] 155

Al Olagles & (ool pll IV s e dat T (ol Oliasy syl Lo
wgo;gw&ﬂsayw\ywuaﬁwa@ggmp (Y ve)
(ool el (2 ol o dad) Lo oSS Vb sl SLL) el 2] ol
RAVEARA TGS ki

(Y YY) s Ol gy ) =3l Ol (algldly Clsd) e o3I s (sl s
By Joll) am Sl 590 Jo e (3 el 3 el (3 (gl3Y) Y ks
=YY L(V)e e deale 2l LA LS et do i Al

i glad) o hadl) Aol ] plsiznl qpls ol Bedels (Y0 YY) Ao O1a) o (oS e
el — il B ol el OO el 203 ) 22l e LS
o= (V)Y L LS drsle Ay AdSTils Ly

=Y.4 =

Y~Yiﬂﬁ_ﬁ9&am‘dﬂ\-uu&\ﬁ+d‘




B el g et L 15365 Al

bl s el ST a3 S Sl (Y2 YY) ad da (o oy Ol (S e
XY celair Y Goamdly col)ll] uslazs VI dodd ] 24572z i JaY) Slasdl
YAA=YYo (o) ) Y Y sua)

G gl pebad) findd i jgas (Y2 YY) (58 ) sl ety 3 B (2Ll e
L Gl Lyl 2Ll | 3N el sn 3 a1 sl RslaeY) dalal)
YA =Y ALV H)rA

ol polall Ll dadedl] ddanll (3 ASTU) Ciilad] plisin] s (Y VY) 26 JL cplial
Lo g 3L dmals

Geendlial) Wjen 3t ged) ol (o S W ) adons (Y0 YY) el e sl (Bl
AYA =N (VYA g Ganle il LUTal2 (e j9005)

3 el ST g Jad  Jelid) (Y YY) ese 2ol cdey Wt by (gl
Al oW s a2l olles B sl &I s Sl 3 @bl sl Vi
A=t 8 (VA L g desls iyl LAl a5

Slahlll alas 29 s (YY) Lo walp] s (o2illly (ll de Flo )l ¢ Jadl)
Ll & g s il gl B el Bl Sl gl 2elens Y
AYY=80 ((VYYNNYY (el ples

AUl el (2 oY L2Yly loslel] 485 pltsezn] mems (Y2 YY) L sliam D Galall 224
R TEYPSN/ WY

g & 2 el S Tgmlon 3 ol el B13) 43 (Y1 YY) s Olis ccopial
YA =Y (VY8 Laenl drsle il ST uaded) il Ly S

:‘r'-"'iﬂ\ C"‘JM

=*\.=

7~Y£M\9§-)ﬁ&&b—d\.\-‘&ﬂ-w&\-ﬁ.&d‘




] u-éJ” plaill g anlail) L ol 9i< s

Almohammadi, K., Arraki, K., Aljouaid, H., Alzahrani, A., Aljuhani, A., & Al-
Dossari, H. (2017). Investigating the Factors Affecting the Adoption
of Intelligent Tutoring Systems for Academic Courses: An Empirical
Study in Saudi Higher Education. International Journal of
Information and Communication Technology Education (I1JICTE),
13(1), 1-18.

Bates, T. (2015). Teaching in a Digital Age: Guidelines for Designing
Teaching and Learning. Tony Bates Associates Ltd.

Bocconi, S., Kampylis, P., & Punie, Y. (2016). Developing computational
thinking in compulsory education. JRC Science for Policy Report, 1-
22.

Bocconi, S., Kampylis, P., & Punie, Y. (2016). Developing computational
thinking in compulsory education. JRC Science for Policy Report, 1-
22.

Bocconi, S., Kampylis, P., & Punie, Y. (2016). Developing computational
thinking in compulsory education. JRC Science for Policy Report, 1-
22.

Carretero, S., Vuorikari, R., & Punie, Y. (2017). DigComp 2.1: The Digital
Competence Framework for Citizens with eight proficiency levels
and examples of use. Luxembourg: Publications Office of the
European Union.

Dikovic, L. (2009). Implementing multimedia in the classroom. Journal of
Computing Sciences in Colleges, 24(6), 115-121.

Drigas, A., & Arvanitis, 1. (2019). Integrating Intelligent Learning Systems into
Primary Education. International Journal of Recent Contributions
from Engineering, Science & IT (iJES), 7(1), 4-10.

Drijvers, P. (2015). Embodied instrumentation: Embodiment and instrument
genesis in mathematical activities. In Theorizing teaching and
learning in Asia and Europe (pp. 151-178). Brill Sense.

Drijvers, P. (2015). Embodied instrumentation: Embodiment and instrument
genesis in mathematical activities. In Theorizing teaching and
learning in Asia and Europe (pp. 151-178). Brill Sense.

Drijvers, P. (2015). Embodied instrumentation: Embodiment and instrument
genesis in mathematical activities. In Theorizing teaching and
learning in Asia and Europe (pp. 151-178). Brill Sense.

=Y\\=

Y~YiJ9A§JJ_ﬁQEM\JM\-UM&\M‘




81 el g ulal) L 15365 e

Elfeky, A. I. M., & Elbyaly, M. Y. H. (2023). The impact of virtual classrooms
on the development of digital application skills among teachers of
digital skills in Najran region. Ann. For. Res, 66(1), 2044-2056.

Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2013). Removing obstacles to the
pedagogical changes required by Jonassen's vision of authentic
technology-enabled learning. Computers & Education, 64, 175-182.

Ertmer, P. A., Ottenbreit-Leftwich, A. T., Sadik, O., Sendurur, E., & Sendurur,
P. (2012). Teacher beliefs and technology integration practices: A
critical relationship. Computers & Education, 59(2), 423-435.

Essa, A. (2016). A possible future for next generation adaptive learning
systems. Smart Learning Environments, 3(1), 1-24.

Essa, A. (2016). A possible future for next generation adaptive learning
systems. Smart Learning Environments, 3(1), 1-24.

Ferrari, A. (2012). Digital competence in practice: An analysis of frameworks.
Luxembourg: Publications Office of the European Union.

Ferrari, A. (2013). DIGCOMP: A Framework for Developing and
Understanding Digital Competence in Europe. Seville, Spain: Joint
Research Centre, European Commission.

Fraillon, J., Ainley, J., Schulz, W., Duckworth, D., & Friedman, T. (2020). IEA
International Computer and Information Literacy Study 2018
Assessment Framework. Springer Nature.

Fraillon, J., Ainley, J., Schulz, W., Duckworth, D., & Friedman, T. (2020). IEA
International Computer and Information Literacy Study 2018
Assessment Framework. Springer Nature.

Fraillon, J., Ainley, J., Schulz, W., Friedman, T., & Duckworth, D. (2019).
Preparing for Life in a Digital World: IEA International Computer
and Information Literacy Study 2018 International Report. Cham:
Springer.

Fraillon, J., Ainley, J., Schulz, W., Friedman, T., & Duckworth, D. (2019).
Preparing for Life in a Digital World: IEA International Computer
and Information Literacy Study 2018 International Report. Cham:
Springer.

Fraillon, J., Ainley, J., Schulz, W., Friedman, T., & Duckworth, D. (2019).
Preparing for Life in a Digital World: IEA International Computer

=Y\Y=

Y~71M§_Jﬁ$eM\JM\-w&\M\




] u-éJ” plaill g anlail) L ol 9i< s

and Information Literacy Study 2018 International Report. Cham:
Springer.

Ghomi, M., & Redecker, C. (2019). Digital Competence of Educators
(DigCompEdu): Development and Evaluation of a Self-assessment
Instrument for Teachers' Digital Competence. In CSEDU 2019 - 11th
International Conference on Computer Supported Education (pp.
541-548). SCITEPRESS.

Ghomi, M., & Redecker, C. (2019). Digital Competence of Educators
(DigCompEdu): Development and Evaluation of a Self-assessment
Instrument for Teachers' Digital Competence. In CSEDU 2019 - 11th
International Conference on Computer Supported Education (pp.
541-548). SCITEPRESS.

Greenhow, C., & Lewin, C. (2016). Social media and education:
Reconceptualizing the boundaries of formal and informal learning.
Learning, Media and Technology, 41(1), 6-30.

Greenhow, C., & Lewin, C. (2016). Social media and education:
Reconceptualizing the boundaries of formal and informal learning.
Learning, Media and Technology, 41(1), 6-30.

Greenstein, L. (2012). Assessing 21st century skills: A guide to evaluating
mastery and authentic learning. Corwin Press.

Gros, B.(2016).The design of smart educational environments, Smart
LearningEnvironment, 3(15), (pp 1-11).

Harris, J., Mishra, P., & Koehler, M. (2009). Teachers' technological
pedagogical content knowledge and learning activity types:
Curriculum-based technology integration reframed. Journal of
Research on Technology in Education, 41(4), 393-416.

Harris, J., Mishra, P., & Koehler, M. (2009). Teachers' technological
pedagogical content knowledge and learning activity types:
Curriculum-based technology integration reframed. Journal of
Research on Technology in Education, 41(4), 393-416.

Hatlevik, O. E., & Christophersen, K. A. (2013). Digital competence at the
beginning of upper secondary school: Identifying factors explaining
digital inclusion. Computers & Education, 63, 240-247.

Holmes, W., Nguyen, Q., Zhang, J., Mavrikis, M., & Rienties, B. (2018).
Learning analytics for learning design in immersive virtual reality.

=Y\V¥=

Y~YiJ9A§JJ_ﬁQEM\JM\-UM&\M‘




81 el g ulal) L 15365 e

Proceedings of the 8th International Conference on Learning
Analytics and Knowledge (pp. 412-416).

Holmes, W., Nguyen, Q., Zhang, J., Mavrikis, M., & Rienties, B. (2018).
Learning analytics for learning design in immersive virtual reality. In
Proceedings of the 8th International Conference on Learning
Analytics and Knowledge (pp. 412-416).

Hutchison, A., & Woodward, L. (2018). Examining the technology integration
planning cycle model of instructional strategies for language teachers.
CATESOL Journal, 30(1), 165-183.

Hwang, C. Chu, C., Yin, H.(2015). Transforming the educational settings:
innovative designs & applications of learning technologies & learning
environments Interact Learn Enviroment, Interactive Learning
Environments, 23(2), (ppl127-129).

Instefjord, E. J., & Munthe, E. (2017). Educating digitally competent teachers:
A study of integration of professional digital competence in teacher
education. Teaching and Teacher Education, 67, 37-45.

Instefjord, E. J., & Munthe, E. (2017). Educating digitally competent teachers:
A study of integration of professional digital competence in teacher
education. Teaching and Teacher Education, 67, 37-45.

ISTE. (2016). ISTE Standards for Students. International Society for
Technology in Education.

Kafyulilo, A., Fisser, P., & Voogt, J. (2016). Teacher design in teams as a
professional development arrangement for developing technology
integration knowledge and skills of science teachers in Tanzania.
Education and Information Technologies, 21(2), 301-323.

Kafyulilo, A., Fisser, P., & Voogt, J. (2016). Teacher design in teams as a
professional development arrangement for developing technology
integration knowledge and skills of science teachers in Tanzania.
Education and Information Technologies, 21(2), 301-323.

Kalelioglu, F., & Giilbahar, Y. (2014). The effects of teaching programming
via Scratch on problem solving skills: A discussion from learners'
perspective. Informatics in Education, 13(1), 33-50.

Keengwe, J., & Onchwari, G. (2009). Technology and early childhood
education: A technology integration professional development model

=Y\¢ =

Y~71M§_Jﬁ$eM\JM\-w&\M\




] u-éJ” plaill g anlail) L ol 9i< s

for practicing teachers. Early Childhood Education Journal, 37(3),
209-218.

Khamparia, A., & Pandey, B. (2017). Comprehensive analysis of machine
learning applications for intelligent learning systems. International
Journal of Intelligent Systems Technologies and Applications, 16(1-
3), 222-243.

Khamparia, A., & Pandey, B. (2017). Comprehensive analysis of machine
learning applications for intelligent learning systems. International
Journal of Intelligent Systems Technologies and Applications, 16(1-
3), 222-243.

Kurilovas, E., Zilinskiene, 1., & Dagiene, V. (2015). Recommending cloud
learning services to universities by means of intelligent decision
support. In Intelligent Techniques for Data Science (pp. 21-32).
Springer, Cham.

Kurilovas, E., Zilinskiene, 1., & Dagiene, V. (2015). Recommending cloud
learning services to universities by means of intelligent decision
support. Intelligent Techniques for Data Science (pp. 21-32).
Springer, Cham.

Lazzeretti, L. (2023). What is the role of culture facing the digital revolution
challenge? Some reflections for a research agenda. Rethinking
Culture and Creativity in the Digital Transformation, 10-30.

Martinez-Brocal, J. J., Garcia-Pefialvo, F. J., & Pizarro, D. H. (2021).
Exploring the primary education teachers' digital competence: Design
and validation of a new theoretical model. Future Internet, 13(9),
221.

Martinez-Brocal, J. J., Garcia-Pefialvo, F. J., & Pizarro, D. H. (2021).
Exploring the primary education teachers' digital competence: Design
and validation of a new theoretical model. Future Internet, 13(9),
221.

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content
knowledge: A framework for teacher knowledge. Teachers College
Record, 108(6), 1017-1054.

Mustapha, A., & Norman, H. (2020). Cultural Influence on the Design of
Intelligent Tutoring Systems. International Journal of Learning
Analytics and Artificial Intelligence for Education, 2(1), 20-39.

=Y\e =

Y~YiJ9A§JJ_ﬁQEM\JM\-UM&\M‘




B el g et L 15365 Al

NFER. (2015). Essential digital skills for teaching. National Foundation for
Educational Research. Retrieved from
https://www.nfer.ac.uk/essential-digital-skills-for-teaching/

Ottestad, G. (2013). School leadership for ICT and teachers' use of digital tools.
Nordic Journal of Digital Literacy, 8(01-02), 107-125.

Ottestad, G. (2013). School leadership for ICT and teachers' use of digital tools.
Nordic Journal of Digital Literacy, 8(01-02), 107-125.

Ottestad, G. (2013). School leadership for ICT and teachers' use of digital tools.
Nordic Journal of Digital Literacy, 8(01-02), 107-125.

Panagiotis, R., Anastasios, M., Michail, R., & Athanasios, V. (2019). Blended
Learning Environments in Higher Education: A Systematic Review of
Empirical Research. Proceedings of the 12th International
Conference on Computer Supported Education, 2, 295-302.

Partnership for 21st Century Learning. (2015). P21 framework definitions.
Retrieved from
http://www.battelleforkids.org/networks/p21/frameworks-resources

Partnership for 21st Century Skills. (2019). Framework for 21st Century
Learning. http://www.battelleforkids.org/networks/p21

Poitras, E. G., Doleck, T., Huang, L., & Li, S. (2021). Challenges in
implementing intelligent tutoring systems: A research synthesis.
Educational Technology Research and Development, 69(3), 1511-
1536.

Popenici, S. A., & Kerr, S. (2017). Exploring the impact of artificial
intelligence on teaching and learning in higher education. Research
and Practice in Technology Enhanced Learning, 12(1), 22.

Popenici, S. A., & Kerr, S. (2017). Exploring the impact of artificial
intelligence on teaching and learning in higher education. Research
and Practice in Technology Enhanced Learning, 12(1), 22.

Prensky, M. (2001). Digital natives, digital immigrants part 1. On the horizon,

9(5), 1-6.
Puentedura, R. R. (2006). Transformation, technology, and education.
Hippasus. Retrieved from

http://www.hippasus.com/rrpweblog/archives/000095.html

=Y\1=

7~Y£M\9§-)ﬁ&&b—d\.\-‘&ﬂ-w&\-ﬁ.&dﬂ



https://www.nfer.ac.uk/essential-digital-skills-for-teaching/
http://www.battelleforkids.org/networks/p21/frameworks-resources
http://www.battelleforkids.org/networks/p21
http://www.hippasus.com/rrpweblog/archives/000095.html

] u-éJ” plaill g H-":‘S‘ L 91 53S0 e

Puentedura, R. R. (2006). Transformation, technology, and education.
Hippasus. Retrieved from
http://www.hippasus.com/rrpweblog/archives/000095.html

Redecker, C. (2017). European framework for the digital competence of
educators: DigCompEdu. Luxembourg: Publications Office of the
European Union.

Redecker, C. (2017). European Framework for the Digital Competence of
Educators: DigCompEdu. Publications Office of the European Union.

Redecker, C., & Johannessen, @. (2013). Changing assessment—Towards a
new assessment paradigm using ICT. European Journal of Education,
48(1), 79-96.

Redecker, C., & Johannessen, @. (2013). Changing assessment—Towards a
new assessment paradigm using ICT. European Journal of Education,
48(1), 79-96.

Redecker, C., & Johannessen, @. (2013). Changing assessment—Towards a
new assessment paradigm using ICT. European Journal of Education,
48(1), 79-96. :

Ridgway, A. J., Ridgway, G. H., & Nguyen, N. (2021). Intelligent assessment
systems: A systematic literature review. In Proceedings of the 2021
IEEE 11th Annual Computing and Communication Workshop and
Conference (CCWC) (pp. 0600-0608). IEEE.

Ridgway, A. J., Ridgway, G. H., & Nguyen, N. (2021). Intelligent assessment
systems: A systematic literature review. Proceedings of the 2021
IEEE 11th Annual Computing and Communication Workshop and
Conference (CCWC) (pp. 0600-0608). IEEE.

Ritzhaupt, A. D., & Novak, E. (2020). The Influence of Technology Integration
on Middle School Student Achievement in Science. Computers &
Education, 153, 103893.

Saez-Lopez, J. M., Roman-Gonzalez, M., & Vazquez-Cano, E. (2016). Visual
programming languages integrated across the curriculum in
elementary school: A two-year case study using “Scratch” in five
schools. Computers & Education, 97, 129-141.

Sahni, J. (2019). Digital tools for learner-centered classroom of the 21st
century. Educational Quest, 10(1), 29-31

=Y\V=

Y~Yiﬂ33_ﬁ9&hd\dﬂ\-uu&\ﬁ+d‘



http://www.hippasus.com/rrpweblog/archives/000095.html

B el g et L 15365 Al

Scherer, R., Tondeur, J., Siddiq, F., & Baran, E. (2019). The technology
acceptance model (TAM): A meta-analytic structural equation
modeling approach to explaining teachers' adoption of digital
technology in education. Computers & Education, 128, 13-35.

Scherer, R., Tondeur, J., Siddiq, F.,, & Baran, E. (2019). The technology
acceptance model (TAM): A meta-analytic structural equation
modeling approach to explaining teachers' adoption of digital
technology in education. Computers & Education, 128, 13-35.

Schleicher, A. (2015). Schools for 21st-Century Learners: Strong Leaders,
Confident Teachers, Innovative Approaches. International Summit on
the Teaching Profession. OECD Publishing.

Sheppard, B. A., Brown, G. T., & Elliott, S. N. (2022). A revisited self-
determination theory perspective on teacher motivation and teaching
practices. Educational Psychology Review, 34(4), 1037-1062.

Starkey, L. (2020). A review of research exploring teacher preparation for the
digital age. Cambridge Journal of Education, 50(1), 37-56.

Timms, M. J. (2016). Toward an Adversary Model of Intelligent Machine
Instruction in Intelligent Tutoring Systems. In Proceedings of the
2016 International Conference on Autonomous Agents & Multiagent
Systems (pp. 1443-1444).

Timms, M. J. (2016). Toward an Adversary Model of Intelligent Machine
Instruction in Intelligent Tutoring Systems. In Proceedings of the
2016 International Conference on Autonomous Agents & Multiagent
Systems (pp. 1443-1444).

Tuomi, I. (2018). The Impact of Artificial Intelligence on Learning, Teaching,
and Education. Publications Office of the European Union.

Tuomi, I. (2018). The Impact of Artificial Intelligence on Learning, Teaching,
and Education. Publications Office of the European Union.

Uerz, D., Volman, M., & Kral, M. (2018). Teacher educators' competences in
fostering student teachers' proficiency in teaching and learning with
technology: An overview of relevant research literature. Teaching and
Teacher Education, 70, 12-23.

UNESCO. (2019). Artificial Intelligence in Education: Challenges and
Opportunities for Sustainable Development.
https://unesdoc.unesco.org/ark:/48223/pf0000366994

=Y\A=

7~Y£M\9§-)ﬁ&&hﬂ\.\-‘&ﬂ-w&\-ﬁ.&dﬂ



https://unesdoc.unesco.org/ark:/48223/pf0000366994

] u-éJ” plaill g anlail) L ol 9i< s

Voogt, J., Knezek, G., Cox, M., Knezek, D., & ten Brummelhuis, A. (2013).
Under which conditions does ICT have a positive effect on teaching
and learning? A Call to Action. Journal of computer assisted
learning, 29(1), 4-14.

Vasilescu, M. D., Serban, A. C., Dimian, G. C., Aceleanu, M. |., & Picatoste,
X. (2020). Digital divide, skills and perceptions on digitalisation in
the European Union—Towards a smart labour market. PloS one,
15(4), 0232032

Vuorikari, R., Punie, Y., Carretero Gomez, S., & Van den Brande, G. (2016).
DigComp 2.0: The digital competence framework for citizens. Update
phase 1: The conceptual reference model. Luxembourg Publication
Office of the European Union. EUR 27948 EN.

Vuorikari, R., Punie, Y., Carretero Gomez, S., & Van den Brande, G. (2016).
DigComp 2.0: The digital competence framework for citizens. Update
phase 1: The conceptual reference model. Luxembourg Publication
Office of the European Union. EUR 27948 EN

Vuorikari, R., Punie, Y., Carretero Gomez, S., & Van den Brande, G. (2016).
DigComp 2.0: The digital competence framework for citizens. Update
phase 1: The conceptual reference model. Luxembourg Publication
Office of the European Union. EUR 27948 EN

Winkler, R., & Sollner, M. (2018). Unleashing the potential of chatbots in
education: A state-of-the-art analysis. In Academy of Management
Annual Meeting Proceedings (Vol. 2018, No. 1, p. 15409). Briarcliff
Manor, NY 10510: Academy of Management.

Winkler, R., & Sollner, M. (2018). Unleashing the potential of chatbots in
education: A state-of-the-art analysis. In Academy of Management
Annual Meeting Proceedings (Vol. 2018, No. 1, p. 15409). Briarcliff
Manor, NY 10510: Academy of Management.

=Y\4 =

Y~YiJ9A§JJ_ﬁQEM\JM\-UM&\M‘




