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Abstract: This research aims to provide a comprehensive review of the current state and
impact of Artificial Intelligence (Al) in the K-12 education sector. Employing a qualitative
literature review methodology, the research examines recent academic literature and professional
reports to assess the scope of Al applications and their impact on three primary domains: school
administration, teaching processes, and student learning experiences. The study finds that Al, with
its diverse tools such as machine learning, natural language processing, and learning analytics,
has begun to drive a significant transformation in the educational landscape. On the administrative
front, Al has facilitated the automation of routine tasks like grading and student data management,
allowing teachers more time to focus on pedagogical aspects. In the realm of instruction,
intelligent tutoring systems and adaptive platforms have offered powerful capabilities for
personalizing education to meet the individual needs and abilities of each student. For students,
these technologies have enhanced motivation, deepened subject matter comprehension, and
provided interactive and immersive learning experiences. Nevertheless, the implementation of Al
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faces substantial challenges, including the digital divide, the pressing need for teacher training,
and complex issues surrounding data privacy and ethics. The research concludes that Al is a
promising transformative tool, yet its successful integration hinges on the adoption of prudent
policies that ensure its use is fair, equitable, and ethical.

Keywords :Artificial Intelligence in Education, K-12 Education, Machine Learning,
Learning Analytics, Intelligent Tutoring Systems, Personalized Education, Al Ethics.

(Introduction) deuis .1

oo ¢l S Ll (oo Auaddl mliazll 3 JLd! puatll Aegdote Aayly Aucbius 8393 @llall iy
Wiga> mool i Aenaill Ll clasll of @l Jlad! el e jints; pgeio spme $lilao¥l oK1 day
By93 IS ao Jldl 5 LaSy Jasdl ] dslivall (a9 el ) dumiadl 2ole ) (g LSl il 238§ Jadas 28l
Jlalslae] a4y Lgill g llaall 58 Aasmlall s § sy s Sl 14 oo Slioy ] oyl Al g L8 L6 (548 2as
I (Aanlly Ao ghute Bupte Mgty gyl palasll o ol ls cae i Sally dpzdl 281501 e po Jolazld Jiazad )
ool a8 ccpardeall 0yl 5311 § il Canlsaed! ] Foums cBsnyall SOy Sypadls 9,09 cAeldall g 11 0
aidy ¥ b Aaline Auegl Biady day (Flbaya¥l oK G Y (Lariatg 48 pall Jas Gyl § s ) @loa¥l olia
3Lssly coMSEL U cedattl e Ly dull A yall colyusll 3K Lee ) e Jb Aailall all) Juquadd 3157 435S e
Adandl jage ST Bole] e Byuall ) (£lilad) IS0 o Gay 1da « (Russell & Norvig, 2010) wlyl,all
L))o aleeld 2,83 Arasly (Dl ¢1o¥ Aies CDldniy Aayais @lad oylad @uudl IS (o Lands Apagla]
Aaglailly

Ol celall ulyully Jladl @ulatdl e <3S @ulaidl 3 Sllaya¥ S Joo clilasd) oo sl ol o> @

b Buylile Apaal S (Lgslt) al bl Bl o Jlab¥l (ol dlosa o) oyl ol § ealatd) de Jaizell o3l
eeblad ol > aias ) (2 cdpedlil) Aelaxz¥lg 2udyally Apwladll LAl Led JSaD &) a Al
413 cdgll 3 Ty LS Ml oy 8,50l Al sl pass (£lbasa¥! oS0 zas o) cJediad | (§ 2uidly 2uaya8Y

Ayage Sliasiy c¥slud ad

Loy ol Aol Zal o slya] Il 2wlydl 1da cduz (Purpose of the Study) dwlyudl Colual .2
e Byl pig «guopitl) qelatll g U8 § Sty Wl plike ol (KU1 dialy gl gl wia!
A Calua¥l gudoes ] udseid| dog

! 6/30/2025

15-1.(6)6 (il ehes Lgsll uluolyud] Al




06/30/2025

ool e uyaddly (| 8ylal ¥ e @ (Slbae¥ (S clandas 5l Jul=sg (olaiul @

eedlalg canytl] yo S o151 e landasll s d Aol ol il eds @

omslall (@ Sl S s 4 lsd 1 (AESH gy il nll) s, il Julmiy dgims @

s Sl o Bolazdl 4a€ Joo canyilly Golall 8al8g cluliadl ailal ciliymgiy g5y oetas @
yllis e Cauaiill pa £liba Y]

Aoo¥ dan L) dxpie slael @ cdulyull Cilual 3=l (Review Strategy) dwlyd! dxein .3
oo Bl JelShy Julmiy prexs s il sda ((Qualitative Literature Review) dcgill
gLal @3 «(Snyder, 2019) el w8 pgingall Buacy puly o udtd jaliall (o daily degome
syl Azl Al Ayl £ 90 g0y ATl I3 Slgo¥ ) Jguo sl Aumin ey Bz el
: Artificial i (dlei¥ly dopall caallly Sousme Com Judluy Ao lide GlelS plasiwl @
Intelligence in Education, Al in K-12, Machine Learning in Schools, Intelligent Tutoring
gyl edaddl (3 (slilas¥l <K Systems, Learning Analytics, Educational Data Mining,
Google Scholar, (aid Ao ey bl aelsd § duhyudl anlie caiiat @F coladl cllxs
Slalyldl e 1S @5 caladwily JLeid¥l plas . ProQuest sScopus, Web of Science, ERIC,
«loglally Sbledl &las lesal 2024 aleg 2010 ale (ns Lo Bl § 8yg-dill =¥ ally yuylaxlly
Jie) Agige Adss Slabain e Byoball oylanlly (A&l Lwlyull 3o Bglg¥l cllac) @
AL slaiool 05 et > claolys of T Ueloes auas g1 ¥ allg o Joudl clidly sl
eyl @eall J1 5,Lad1 (9o Jladl uladdl (de B 3855 A1 slolly easl&Y1 e Admiall
sia § delxdll Bueld LSl Gl Basas 40 e wuss Lo slas ) @3 (Ado¥ jamall ddoe uay
Ay

PATA] Q s{-Lﬁa.,a}” (Al gylaull 5N .4
s 9k %fLJa.‘aY‘ €3I ayas 1.4

Jl gl K lylae aiiias (S (89 dule (3a%0 dlg Casyad umgs ¥ ((McCarthy et al., 2006) dapdall

15-1:(6)6 Lyl odeg Lgull lualyol) A

! 6/30/2025



06/30/2025

AMany Sas dalasly o o auliS 8y inns dalasly « o aulIS Sas 2alasT :(2010) gedygiy Juoly 781 oS Aaatsy slagl Any

datllsg elol oo 483 B Tuesall Sliatll oo Aegame o S (i Wl sllag¥l SIS datay
ng.._:..l:.ﬂ\ éL.&-“-” @ Lm‘ (99 ‘4.1]4_&3[9

edanlly 2 gl AalasDU mad (&) ilia g5l (0 Aegaza 9o : (Machine Learning) ¥ olai .
S (JUL Ut e Al ST e 0SS Ayt 0555 00T 090 sl 3Ll bolad¥l sy «8y8 92kl uliled) e
deadldl eloly gdadly AaSladl slas¥l wyumd rae 02Ly Jlge (e Dol clile] BT by WY @lad allaid
«(Mitchell, 1997) izl

Badate Lclibaiol Lupme GIE pusiug AY! @lai (e §,3 92 : (Deep Learning) deoat! olaill .
(@ASIg guall e Byaill Jis e lxe § lyabs ) Geand) @laill 6o a8y (Lledl (o B S liaS Al i datl
el (suin ol Sl sgm el Jubows 51 sl Jas Ly3SL gl o e 631 ladat] L s L
«(LeCun, Bengio, & Hinton, 2015)

il gzl Aaad) sda o35 : (Natural Language Processing - NLP) daacdall olalll dxtlas o
il (de oz @I (Chatbots) ddsyull iligasy Jedd ealatll 3 Lelacdasy ,dudl U1 ety pudsy md oo
.(Chowdhury, 2003) &sall dez il Slgaly cculinlglly ALl @ s dalasly < dMall

Gelatll ) 2oy atll e cpalall § Slila ¥l (KU1 2.4

(el 08l ldaiwy Slowiw dind cagull udy eudaddl § LS L olgusall PNES I 8,8 (S5 o]
Silyas auas oK &1 (Computer-Aided Instruction - CAI) cigalll e Luces @ulal Lalasl sLady c¥glea iyl
. (Suppes, 1966) ruw 83ae &ilslus iy Bagame i€ Aelas¥l sda o ¥l A las orlady

5yol8 4,83 Aalasl ey ) ozl ope 3yza oo SN Jan| Com uegs A5 sl KA o ls S
(Intelligent Tutoring Systems - ITS)  4,SiJl yuyitd] Aalasl 5 (v Lo Hgels ) U5 6ol uBg calddl o caSHI e
Aoy 4dad @uuasy deeldl ellas o dd M5 (o Gl oyl 90 B s ] o calS &1y cliinledd)

. (Carbonell, 1970; Sleeman & Brown, 1982)

! 6/30/2025

15-1:(6)6 Lyl odeg Lgull lualyol) A




06/30/2025

2 byt a8 ISCA el ekt cdpnguladl @lyuall Babs (Big Data) deseall cliled! )65 as

355 «(Educational Data Mining - EDM) &eelaid| Sbled! § cudindl o (Learning Analytics) plaid| coMllos

il gl o lall i) Aeed,l liarl pe ke las o it oDl Laalgs 01 Lol ol e ¥l sda
. (Siemens & Baker, 2012) 4Ll o505 @uaddy celo¥l sially celaddl cilidae meal (LY

pslally cgulol psle cn pomm Slasmitll suate Yirs (AIED) pelazll § slila ol KD Jiay ol
. (Roll & Wylie, 2016)

Ayl | el § Sldao¥ S Sligdas .5

s W ) ealant) § Sliblaso¥l IS0 Slagdas Cadias (Say «(Chen, Chen, & Lin, 2020) ,LaT LS

{Q.&E_L‘b s'@.‘a.']."j u«.p..\l."j $EJ|J¥| :wj
eyl 5yl1 3 1.5

Sl e 20518 535 8539 ol o) Buli 21 86 Lo cpranes ) 8,15¥1 3 £ llaa¥ ] oK clidas b

Oyl By cllzad @ aldl o paall daal sl ) A (St dyla¥ Ll dnes .
3ol @alaisy cogall e Byanll culiias alagiwly Gladly Heamtl 55lols (Al asazdl Ugus die o)1y
« (Timms, 2016) 4w,

N Saleai sl ooy Boudatll EMIS alasl 50505 Say izl (EMIS) oulaidl 8,15 cilo glase dolas] .
Jdie el Slales¥l syams Aalad¥l sdd Sy «JSS Aarladdl Zalail) of duyull @ Sbld) Jdtd (£l o]
S 3yl duzgi e lusliad! ailo delug Los Bauzme slge G s1a¥ Cangs of Lae (ulie § oyl o ian
.(Pedro etal., 2019) sl

OSay «gluadly giazlly (a8 ela¥) Sl Jalms IM5 (o 2 ladeld (i pad | S DL gt .
Lyall masay da ¢ (quolydl i) of dopall oo copaadll Jlas Ogealoy cpddl deadlilly 3iall WY @lad 7z 3leid
- (Agrawal, 2021) @I eedl @ty Sk Jsaslly

H 6/30/2025

15-1:(6)6 Lyl odeg Lgull lualyol) A




06/30/2025

clhlusiudl aa Joladdl (Chatbots) ddbs,udl wiligagyd (S YOI ao oo gl (rawms .
413.1.543}51 ‘ALQ,L Orbaladl 5oz Lan Ayl ldlaally ccolinlgdly Ao 3! Jolazll J)"" )3.4&\ ;L.in oo Ay,
(Zawacki-Richter, Marin, Bond, & 4l ygal ¢ Lde¥ 25051 iy Laiases ¢l sokas Jlay) Aalas Sy LS

. Gouverneur, 2019)
pladdly uoyuidl Silides § 2.5

eladl Jax J g S Aol sgegll a5 ST Sllaa¥ (U1 4 Josy sl Jlxll 9 1da
Allady 455,84y

ebanll Jlme § (#lba oY1 IS cilagdas p sl e 2elail s yuiad 1 (ITS) 2SIl udyoid] Aolasl .
e @gud Ay Byguay duadltll il ] Jelomsy Aliwdl] 7 )by geulandl (Goizell oaidny ITS allas agdy Ui La STy
de el s 3 LlaSy Lrdlasd &pla Carnegie Learning's MATHia lis Aalasl ciaimses cleialiy dasl,
. (Koedinger, Anderson, Hadley, & Mark, 1997; Rus, D'Mello, Hu, & Graesser, 2013) QLHAL:)J\ @

s€11 8y55 ya9> 9o Ida : (Adaptive and Personalized Learning) aseddly (4l pladll .
edueals ST )8 slad Hlue ¢Ladl « DreamBox g Knewton Jie e Sl alasdl pods el Adae 3 slila Y
Slsall & saleall £l o) haally 39301 Llis o) 41T Sty allasdl agdy (ALl e deolsd] Coms Loic
Lles olgituns ey gddl (ST Gums ol bl Uspad of (G8La) 5y IS olg) Wl ol a) puidy @F coer
.(VanLehn, 2011; Pane, Steiner, & Baird, 2015)

FlibaYl KAl (Say ¢ (Smart Content & AR/VR) (ool 4831/ 35al1 a3l gy SUI gzl .
AU Sy LS claltd] Gt e Fliy AL Bugun HLas) il udss (Say Med (elas oulad Goixa L)
elyaly dueadlil) oy Les (L2uSGg dulelas JST Llazy (AR) 33ally (VR) ool A8¥1 adlsll ciylas Siay of (£lilaya¥
(Mikropoulos & Natsis, galll 3 culS LS duselall adloll BLasw! ol ool salas Aslial AsleasS yloes
. 2011; Ouyang, Zheng, & Jiao, 2022)

d}um@mwgwiwg,:MYl;SM\ plaziul Sy (Gamification): couald! .
Aaie ST lal Al damt a9 oa ramilly guomil] o Jiin (Spen e Ladlns Lo (dsalsll) cusSU Bylco
. (Hakulinen, Auvinen, & Korhonen, 2013) 4l dudd! laoz, U8 g‘\.ﬂ Slgll QLals Auils

sEUL Aageall ddoydl Sligagyd Syt Adaydl Sligagry Ogud AN aoyldl gielns .
el Js> dueadlild 8,,Sal) alwdl de L (an)) Laysar e @ oshat @3 g1 Jill Watson Jie « slilassY!

H 6/30/2025

15-1:(6)6 Lyl odeg Lgull lualyol) A




06/30/2025

& (Humanoid Robots) sl cligsg Il alaseil (Sas LeS ¢ oyl (e scadl JUay Les (@bl@dl auelglly (ol !
(Belpaeme, Kennedy, Ramachandran, sl u.«.y.,\.z.lgi Lol ola LY 593 JlalsYl eebatd Alyudl Jguaall

. Scassellati, & Tanaka, 2018; Goel & Polepeddi, 2017)
S (ol ‘3 35

szl 1 Zgetll L (e JLEEY) M5 (v« uadil) el oy 2§ 3 8395 £ Ui o8 ilyplay
ool g yerudl

<13 5L dliwd moas  £lilaa¥) (€01 Ladai¥ (,Sa, : (Automated Scoring) J¥ sl .
(Automated A9 =LAl @uas dabasl ol ccl13 (o @a¥ly (Ao g A8y B uaall Ll ol 3 Aiudlg samall HLasy|
LY sy el LS By g @uds (e 8y518 Cmeol bl Sl Al plaseiuls (Essay Scoring - AES)
- (Shermis & Burstein, 2013) Jdudild lnss daxy 40080 @udddy

Slasd) miln HUas! e Y. : (Continuous Formative Assessment) yoiud| G gSI ol .
(slme S ] S 15,58 ) Ryl Zumil] o el 4 gy Jelis IS bt (plils¥l 1L 5« 5Ll
(Shute & @S15 o b Wbl @palall mmiatd 6 gall U5 ailly mose 1o cdad Goiud aius @pds pudiil
.Ventura, 2013)

oM Jleel &55laL Aoudze cileslylgs o Turnitin Jie Sleal sdga¥ 48y ully Juadl cass .
s e 3,508 10aa3 AST dalasl pglat pmmy LS (Apo¥) 88,0l ¥l (o a8y solall (1o dais cilily Sucla,
. (Glendinning, 2014) Jaall Jeall i€ oo 9 dualadl ¢ 13] Lo cozesd LS cogladd

Mg syl elof e $lila oY1 U1 55 .6

5 aldeguasy )|3$i asyal gy s ‘Et.qla.'&\, Qbay\ e bas 55 ¥ eyl ‘3 L}CLL%}” S ol ol

e ly a1
Oyl Ae 1.6

0158 0393 Of ) Sleolyldl linn A« oyl Jome S £ liba ¥l o831 G LaLadl gLl BoLs

Lol el 3009 Lae s

! 6/30/2025

15-1:(6)6 Lyl odeg Lgull lualyol) A




06/30/2025

ias Lo 855 Ctasyekall Houamedl iy UyS3 LaS umsntll o alio Aadl el s (glo¥! scadl Julis .
el ity uelonl ugyad daglaially gl e LU Jelasll 3 splatial oiSas sills sl n %30
. (Ferenstein, 2019) (slaax¥ls ablall

dl (Sage on the Stage) >g¥1 48,2l juian 435S (o oyl 59 Jaily @ GeaAll youdl § Jgill .
Aalasl Layde5 () lled) el (e oyl 385 el pialall cal) oo Yy (Guide on the Side) @edail) yudtag iy
$odill el Slylen ety canyLadl e 2ail5 olad Al il euesay cdeals JS cilo b il £llawadl (S
. (Luckin, Holmes, Griffiths, & Forcier, 2016) JweMall g Oglailly

4 ld=3 (Dashboards) wileglas cil>gd (yiald (£Ula ¥ U1 Ha9y :liledly cranyd] (Sl .
et Slegamn JuSCAS o i dpeslad Syl3 3 0n k] (e 1in ol gl § el S putas el
. (Ifenthaler & Schumacher, 2016) Jill (0 dias degazl corio poin 7o Bole] o (duilzie

dl Ossepll 7zl ¢ (fllaad) 8L i3m0 Ay 3 llad 15365, (N i Sl d 22l .
s e 5yaally celaill DT pwaty aial (Data Literacy) awbed! ¥l gma Loyl Bupus cilelaS pglas
(Vincent-Lancrin & van der Vlies, 2020) &gyl @zliylon 3 2dlady Lzmang Al a5 0i8d) PRI S ]

Sl e 2.6

ASTe Mle 8T @latdl zmesmy ¢ auSally elanl] Gorlly camalid] S5 oo :2S)Lad 1 dund i 5305 .
. (O'Neil, Fisher, & Rietsche, 2014) 3Lidl @ @eadlag wSsLin (3o s Lew «duwadlall cilslezals L)

iyl Aalast (g tsetg o) daadlall o claslyadl e dptadl Cylal ey sl Ll cpuces .
elatll o J) 52y i ouglatll Jyamall § e, 3L 25ylae syl § Jiadl il Ogaam, 2,480 clailly 4,800
(Kulik & Fletcher, ddlady 448 yall ol gzeall gl Los «Laled df camlidll ggiand) e oy duals S o0 pasiny pasasel]
.2016)

Jpadell azed pliba s KL Angeall Zpaplardl clind) 1o pdeatly galodl (yall il yugkas .
(eSS s 8 Guoes dalall d gy oie < 11 @lanlly ¢ guaall pSadlly «eSaL! J> Jie Logem Silhlea yshai e
-(Binkley etal., 2012) 8Ll (goks @lazll dpuslial Byles (29 cdsle Clatll Ao Ll oyl okl alosinl 28,8 @lany

Lax il @latll clais mics 1 (Self-Regulated Learning) Gsl3 elaid | elailly 2dMawu] 3325 .
Shlee smglat (e manelung 2dosally jea bl mead H3a) s (eadad sluag 559 3 pSmtll (po AST A2y dpadld]

u 6/30/2025

15-1.(6)6 (il ehes Lgsll uluolyud] Al




06/30/2025

(Azevedo & Aleven, 2013; Jones, @latll bzl 4SSy cpaad| 48509 cdlaad wyuss Jie ool ) eelas

. Bull, & Castellano, 2018)
AW Llnallg slbumdl .7

48T Llady Bas clusty Bgaxawylall @ ealadll § slbaed o8 Godas 8 BTl 35e5ll 02y

L=y L«':RJLQ.A ey bldas
(Digital Divide and Equity) —3Las¥ly &eod ) bgomall guzes 1.7

7] ol 35 T) B d A9 s Ay £l KL Callay: Lo o30S Jf S gl .
(SN 0sShas (v O Butscr B9 3l Lus eylsll sin llies ¥ 18 2lillg S paall GBI 3 Gaylall (el Jle
- (Selwyn, 2019) daslall deeddasdl 2bglasd| 3eead Jldly cdioSlay ¥ oy (Sliaia]

bl e pllad 8 Blwylgs coys pi ¢ (Algorithmic Bias) &ileahylgsedl § sl .
socio- ol dd,c clegazmes s i)l o) A Laaaize Olpms WSS UL sda <ol 13) (Llad 339290
Bpad Blals (pe deadlall Lo allas Caipmy 18 Olied clajiag b lpeeill sl (0SS a8 allaill olé (Laseconomic
. (O'Neil, 2016; Khavari & Moghadam, 2021)  sulail eyl e 5353 Les 18508 J3T ol e Jle at JSa

S payshaiy (auyud ! sluel 2.7

Lf-l.:.!a.;a‘)" At &‘3Ji &:.443 J3 4%‘5 29 “.“.,)"G A9y aM C)Lal éi L_; ?M»jb.“ x> uj.mjd.u BES)
dedid bzl Alady puseiad ¥ edl) daal; 4,045 5y2ma

G At I ©9anay of Bzl L gloiSall po i@l Gyl inay yady a3 s il daglia .
APARES I PETIPVINT:

(31591 alazeil 24808) gadl bl e A1 pshatll oty 355 Lo Bl :Jladdl casyudl ads .
(o)) e Adlagy Lo 44a4S) ol bl Jagy

Ky w01 yumall SlelaS Jodd) colaaladl @ camoydl slus] golys puasas Bsle] Jf aa Ll .
- (Gocen & Aydemir, 2020) (quslsl JSiiy (lilasa]

L@Ab Lo guadg liledl 5392 3.7

15-1:(6)6 Lyl odeg Lgull lualyol) A

H 6/30/2025



06/30/2025

G eTobdl ¢ a1 o1a¥1) Bl bl il (e 308 SleaS e Sllaa¥! oS Aolasl satas

e Caglie Al 1 (L gudl L)

9l 48 p L i &) bl ol 13) i Sl psea ) (©355 Ao oI o :sbiled| B39 .
bl o8 allasll olyl,8 (s ALK Al

ol oy Ja L3ty Lol dseiaoly Lasa ok i€ Sl bl elley (o 1sbiled | &go gias .
oo g ol (Bsgadll) Blms (o1e¥ bl sda alusiul (o jhas Il Sogedl cldsl (1o 8ilune 2adlgn e
. (Williamson, 2017) deedasdl & oY

dl 352 0 (Sar @al B3 6l condrizeald Glin Bua duodlall ol delsd (e 11 read! (¥l .
ALl dulues Sleglas cuyud

adlaidly 4B Llnall 4.7

Badas Beeall @ladll Sliaisles (a dpall @ (The Black Box Problem) 39wl $gigal! alus .
alt) (nlad sluces Lo pllas (ool 13] conma H1al Ladles) o puds Osaddatun ¥ Lag sskan G 4l dzyul 24
.(Goodman & Flaxman, 2017) SULLs ,l,a1 |da € 13) Jegudl crad

Ja Sallasll Jad wie dosull Jaziy (et (Accountability and Liability) adggudls aelud! .
Soctiial Gl Lyl ol calladl il @) Ayl f (8yplall 45,401 2

Cilags) ) dad 3 Aas¥l e boyall slaze¥) 635s of 0Sas Ja tiuadild Jaldd! gaid! e 3Tl .
(Elish, 2016) Saseslaz!l Zleall § Goumdl luil] Jdolazll Lilasy duadbell s Zubelally ZusLaad] oLl

zabill gk 5.7

Sl KU yts 2§ s« unyal] (slla ol oS alaserad a8 § ladd oKy ¥ gl

4a¥l a9 (Computational Thinking) (ygsslodl ASaull e Aol ealin Joddl palill Egums comy dunds

B 4Symy @lle 3 Cnlogans (e cing (b lse 19398 dpadlall lusy ( £libaio¥) S U1 S LEMSTg «Aulidly 2uad) )
- (Wing, 2006; Tuomi, 2018)  lila !

(Discussion) milidl 448lic .8

E 6/30/2025

15-1:(6)6 Lyl odeg Lgull lualyol) A




06/30/2025

898 5o by cpalatll Sloal Bodiuo § Wudlis) 81oT sy (i) (Flibaia¥l (U1 (T Ago¥) dan L (2485

d) el iy amlg uliie z3gas (oo JLADYI 0] ¢ guyal] @alaild Bl gl JuSad Bale) (e 3)308 &eligmes

bl Jedo=s e 8,050 (el (S 4y day ol Loy SV Jgmtll Jiay 3,8 S osmiell elazll 73003

B>ty Azllan e 5yaall Lead 430,801 mrla Loy Lagas dacme SIS U39 Saioma maddiy Saall cadgll § duadlal!
£9iie gwlyd ad @l e il i) Als 248.S s eulatl) § cMlaall sl e

ey (e ) Bgzmall - Ladgums @8 G Slhiaedlld Bl claydan bolee SOl aegll 1 (418 I3 aag

Ll Wi Lple il (S0 Ay 2d ol ] - eyt iyt J) 2 Ll e bl Ao gunssg ¢ 090!

B dl o5 0of 05y @bl sda Jales o] (Aauwde L8319 Lgs539 Lssliwe Sllmial cllats Ausllas Sluss

(el (o ety LS oyl 593 0 el (o Yoty Be Laza¥l loluei¥ ] 3eaad e Lz o JoiSall ol g AaSle

azmag e - @laall SLud ¥l ol mesw Anlucdly 2y Il Ll oY) Jom Loiaid gloiiw sy Jeliam o

Buga § S Yoo cillany 1109 cshe iy (6T (o0 Apnal AST - guas Sy (Auibolally uclo¥) lileall sslang
Gl aysshasg salac) Aalasl 39 uyul

(Conclusion and Recommendations) luogills 4t .9

43S 3§ By98 Bl S8 LK) addy 9 ¢ puylall 3 pedasll § puls> Gyl Gde (slila¥ (KU Jioy

Blati Lya9>g ares Shuxd by 631 4ol (e Loty Adlady 5:aS H8T qulatll Jamg cLiaidaly Liala

oot Lsylts @ (Slila ¥l (81 Jidtus O] cBaslatll laall @ GLudl 5959 B8NS9 Apmginzelly CalLatily

Al pez wllio 48 W Al sda pseud § zl=dl O cpsadl ladzn (Gl Lall IS e JSCadew s (e
g illy Anlud ¥l medlly Bl Gl clasely Ganizma Blamg i ladaisy Axsls 2hy cllagy

I Lo gl a5 o Sas ¢ pudl] Jbmtll e 2Ly

sl sda esats of com pelarll § plilaa¥ (KAl daby clieglinl psy lolwd!l ailal o

Bymall Axllae (LMl liled) dxisly Apaslass Lbol aus99 cpaldl shiy (el 40l § ol ladiul

QL meadse e Hlaill Gady (dedally (ol auesd Lz glgiSall Caimtag Jale Jgumy Oloss cammt dued)ll

o ceulils (£libio! 283 ol pglas pen: bl pslatlly dulyull aum i (BuoliatdVly duclarn¥l qpals o
Saysiad) Jaloedl e JSIN slare¥l ity el (50,0l Lt 3lawd!

H 6/30/2025

15-1:(6)6 Lyl odeg Lgull lualyol) A




06/30/2025

sEUN aluseiw! 4480 Axialy 8y molat Guylall Grde (e cim 8hy 3aLaT oy la¥ly opladl BsLa)
2855 yatadl G pehatll 3 5Latledd) Adlady puaddl Ades Bolidy Ags Ul Ayl Blual eend (sl oYl
Sldece sy (el (KU mosd Lol cailgmdl e 5555 Crneydall 8 yaiunay Bagaddl Adle Hubyts el
eesdit) B o Az by § (Sl I cloal Hlas ) camy cauly Bllas e @uall S (Pilots): 2w yes
gl L] Lrasdog Laellad

SHLA e AN L Ay g whles @laly 8,80 (w5 Gyb (he lias¥! :geill Alie 4o onpaall
c il Satll il Apaisy Glud ¥l Jelatll sopan) elida ¥l (KN 8,85, gl PMazal ) 1yl
(Sl U1 ool Baaty Hleas by s § Jadid 590 cuad 1lgmdl G ASH LAl deadlall (gt glailly g 1l
ool 8ol (yslaall daly 43045 @uuay

@l Ll olesat dslondl pslasy puasas Ales & dedltlly cuapall 1yi) 1 LTI saasatll tonslally L)
Lebld auds oSy blad AST cluples pslatt audl puadl Ables Adlasdl Adax]l oplelas|
S asamdl ) pad Llaeg Adsb cilulys szl (e 2SI Anylo Eilyl ol 2] (Explainable Al - XAl)
ushall gull e @lastl gl e sllaia¥

et

Agrawal, A. (2021). Al in Education: A Review of Emerging Trends and Future
Directions. Journal of Educational Technology & Society, 24(3), 110-125.

Asimov, 1. (2004). I, Robot. Bantam Books.

Azevedo, R., & Aleven, V. (Eds.). (2013). International handbook of metacognition and

learning technologies. Springer.

Baker, R. S., & Yacef, K. (2009). The state of educational data mining in 2009: A review

and future visions. Journal of Educational Data Mining, 1(1), 3-17.

Belpaeme, T., Kennedy, J., Ramachandran, A., Scassellati, B., & Tanaka, F. (2018).
Social robots for education: A review. Science Robotics, 3(21), eaat5954.

Binkley, M., et al. (2012). Defining twenty-first century skills. In Assessment and
teaching of 21st century skills (pp. 17-66). Springer.

Carbonell, J. R. (1970). Al in CAI: An artificial-intelligence approach to computer-
assisted instruction. IEEE Transactions on Man-Machine Systems, 11(4), 190-202.

15-1.(6)6 (il ehes Lgsll uluolyud] Al

H 6/30/2025



06/30/2025

Chassignol, M., Khoroshavin, A., Klimova, A., & Bilyatdinova, A. (2018). Artificial
intelligence trends in education: A narrative overview. Procedia Computer Science, 136, 16-24.

Chen, L., Chen, P., & Lin, Z. (2020). Artificial intelligence in education: A review. IEEE
Access, 8, 75264-75278.

Chowdhury, G. G. (2003). Natural language processing. Annual Review of Information
Science and Technology, 37(1), 51-89.

Elish, M. C. (2016). The limits of responsible innovation. Daedalus, 145(3), 117-128.

Ferenstein, G. (2019). The future of Al in education: 4 ways artificial intelligence is
changing how we learn. Tech Edvocate.

Glendinning, 1. (2014). Responses of universities to student plagiarism. In Handbook of
academic integrity (pp. 343-360). Springer.

Gocen, A., & Aydemir, F. (2020). Artificial intelligence in education and schools.
Research on Education and Media, 12(1), 13-21.

Goel, A. K., & Polepeddi, L. (2017). Jill Watson: A virtual teaching assistant for online
education. Georgia Institute of Technology.

Goodman, B., & Flaxman, S. (2017). European Union regulations on algorithmic
decision-making and a right to explanation. Al Magazine, 38(3), 50-57.

Hakulinen, L., Auvinen, T., & Korhonen, A. (2013). Empirical study on the effect of
achievement badges in a gamified learning environment. In Learning and teaching in computing
and engineering (LaTiCE), 2013.

Ifenthaler, D., & Schumacher, C. (2016). Student perceptions of digital learning
resources in a flipped classroom. International Journal of Technology Enhanced Learning, 8(3-
4), 226-241.

Jones, A., Bull, S., & Castellano, G. (2018). ‘I know that now, I’'m going to learn this
next’ promoting self-regulated learning with a robotic tutor. International Journal of Social
Robotics, 10, 439-454.

Khavari, A., & Moghadam, M. R. (2021). Algorithmic bias in education: A review of
challenges and opportunities. Computers & Education: Artificial Intelligence, 2, 100021.

Koedinger, K. R., Anderson, J. R., Hadley, W. H., & Mark, M. A. (1997). Intelligent
tutoring goes to school in the big city. International Journal of Artificial Intelligence in
Education, 8, 30-43.

H 6/30/2025




06/30/2025

Kulik, J. A., & Fletcher, J. D. (2016). Effectiveness of intelligent tutoring systems: A
meta-analytic review. Review of Educational Research, 86(1), 42-78.

LeCun, Y., Bengio, Y., & Hinton, G. (2015). Deep learning. Nature, 521(7553), 436-
444,

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). Intelligence unleashed:
An argument for Al in education. Pearson.

McCarthy, J., Minsky, M. L., Rochester, N., & Shannon, C. E. (2006). A proposal for the
Dartmouth summer research project on artificial intelligence. Al Magazine, 27(4), 12.

Mikropoulos, T. A., & Natsis, A. (2011). Educational virtual environments: A ten-year
review of empirical research (1999-2009). Computers & Education, 56(3), 769-780.

Mitchell, T. M. (1997). Machine learning. McGraw-Hill.

O'Neil, C. (2016). Weapons of math destruction: How big data increases inequality and
threatens democracy. Crown.

O'Neil, K., Fisher, C., & Rietsche, R. (2014). Developing a new generation of digital
game-based learning. In The ASTD handbook of training and development.

Ouyang, F., Zheng, L., & Jiao, P. (2022). Artificial intelligence in online higher
education: A systematic review of empirical research from 2011 to 2020. Education and
Information Technologies, 27, 8893-8932.

Pane, J. F., Steiner, E. D., & Baird, M. D. (2015). Continued progress: Promising
evidence on personalized learning. RAND Corporation.

Pedro, F., Subosa, M., Rivas, A., & Valverde, P. (2019). Artificial intelligence in
education: Challenges and opportunities for sustainable development. UNESCO.

Roll, I., & Wylie, R. (2016). Evolution and revolution in artificial intelligence in
education. International Journal of Artificial Intelligence in Education, 26, 582-599.

Rus, V., D'Mello, S., Hu, X., & Graesser, A. (2013). Recent advances in conversational
intelligent tutoring systems. Al Magazine, 34(3), 42-54.

Russell, S. J., & Norvig, P. (2010). Artificial intelligence: A modern approach (3rd ed.).
Prentice Hall.

Selwyn, N. (2019). Should robots replace teachers? Al and the future of education.
Polity Press.

E 6/30/2025




06/30/2025

Shermis, M. D., & Burstein, J. (Eds.). (2013). Handbook of automated essay evaluation:
Current applications and new directions. Routledge.

Shute, V. J., & Ventura, M. (2013). Stealth assessment: Measuring and supporting
learning in video games. MIT Press.

Siemens, G., & Baker, R. S. (2012). Learning analytics and educational data mining:
Towards communication and collaboration. In Proceedings of the 2nd international conference
on learning analytics and knowledge.

Sleeman, D., & Brown, J. S. (Eds.). (1982). Intelligent tutoring systems. Academic Press.

Snyder, H. (2019). Literature review as a research methodology: An overview and
guidelines. Journal of Business Research, 104, 333-339.

Suppes, P. (1966). The uses of computers in education. Scientific American, 215(3), 206-
221.

Timms, M. J. (2016). Letting artificial intelligence in education out of the box:
Educational cobots and smart classrooms. International Journal of Artificial Intelligence in
Education, 26(2), 701-712.

Tuomi, I. (2018). The impact of artificial intelligence on learning, teaching, and
education. European Commission, JRC.

VanLehn, K. (2011). The relative effectiveness of human tutoring, intelligent tutoring
systems, and other tutoring systems. Educational Psychologist, 46(4), 197-221.

Vincent-Lancrin, S., & van der Vlies, R. (2020). Trustworthy artificial intelligence (Al)
in education: Promises and challenges. OECD Publishing.

Williamson, B. (2017). Big data in education: The digital future of learning, policy and
practice. Sage.

Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33-35.
Zawacki-Richter, O., Marin, V. I, Bond, M., & Gouverneur, F. (2019). Systematic

review of research on artificial intelligence applications in higher education—where are the
educators? International Journal of Educational Technology in Higher Education, 16(1), 1-27.

H 6/30/2025




