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Original Article
Abstract

Background and aim: With the advent of artificial intelligence and the proliferation of digital
tools, educational systems around the world have undergone a fundamental transformation. This
study aims to examine the role of artificial intelligence in achieving three main educational goals:
personalizing the learning experience based on individual characteristics of learners, improving
the quality and efficiency of the teaching and learning process, and fostering essential 21st
century skills such as critical thinking, creativity, communication, and collaboration. The present
study also attempts to identify the infrastructure and policy requirements needed for the
successful and ethical implementation of artificial intelligence in educational settings.

Data and method: This study was conducted using a systematic literature review method.
Persian and English scientific sources published between 2010 and 2023 were reviewed. Using
keywords such as "artificial intelligence", "education", "personalized learning" and "21st century
skills", a search was conducted in reputable databases such as Scopus, Web of Science, ERIC and
Google Scholar. After screening studies based on predetermined criteria, the selected articles
were reviewed using qualitative content analysis to identify themes and research gaps.

Findings: The findings showed that Al is tailoring the learning experience for each individual
by using adaptive algorithms, intelligent teaching systems, conversational bots, and learning
analytics. Automated assessment tools, predictive analytics, virtual assistants, and real-time
feedback have also transformed education from traditional to active learning. In addition, Al
provides a platform for practicing skills such as problem solving and effective communication.
However, there are challenges such as ethical concerns, the digital divide, and a lack of teacher
training.

Conclusion: Artificial intelligence can transform education, but this transformation requires a
strong technical infrastructure, clear ethical guidelines, equal access, and teacher empowerment.
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Extended Abstract
Introduction

With the advent of artificial intelligence and the expansion of digital tools, education
systems worldwide are undergoing a paradigm shift. This study aims to examine the
contributions of Al to three primary educational goals: individualizing the learning
experience based on learner profiles, enhancing the overall quality and efficiency of
teaching and learning processes, and cultivating critical 21st-century skills, including
critical thinking, creativity, communication, and collaboration. Furthermore, the study seeks
to identify the infrastructure and policy requirements necessary for the successful and
ethical implementation of Al in educational environments.

Methods and Data

This research adopted a systematic literature review methodology. The review
encompassed Persian and English academic publications from 2010 to 2023. Using specific
keywords-“Artificial Intelligence,” “Education,” “Personalized Learning,” and “21st
Century Skills”-a broad search was conducted across leading scholarly databases such as
Scopus, Web of Science, ERIC, and Google Scholar. Studies were screened based on
relevance and adherence to predefined inclusion criteria. The selected articles were then
analyzed using qualitative content analysis to extract meaningful insights. This method
allowed for the identification of prevailing themes, trends, challenges, and research gaps in
the current literature on Al in education.

Findings

The review uncovered several major findings. First, Al significantly contributes to
personalized learning by employing adaptive algorithms, intelligent tutoring systems,
chatbots, and learning analytics to tailor content and learning pace to individual student
needs. These technologies enhance learner engagement, improve retention, and support
autonomy in the learning process. Second, Al plays a central role in enhancing learning
quality. Automated assessment tools, predictive analytics, virtual teaching assistants, and
real-time feedback systems shift classroom instruction from static lectures to dynamic,
student-centered experiences. Such changes lead to more effective learning and improved
academic outcomes.

Third, Al-supported environments are instrumental in the development of 21st-century
competencies. Through interactive and collaborative platforms, students are able to practice
critical thinking, problem-solving, creativity, and interpersonal communication in
meaningful and real-world scenarios. These capabilities are crucial in today’s
interconnected and fast-evolving society.

However, the review also revealed notable challenges and limitations. Among them are
ethical concerns regarding data privacy, algorithmic bias, and transparency, as well as the
risk of over-reliance on technology at the expense of human connection and emotional
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intelligence in teaching. Additionally, disparities in access to Al tools-often referred to as
the digital divide-pose a threat to educational equity, especially in under-resourced regions.
Finally, the lack of sufficient teacher training and digital infrastructure remains a critical
barrier to the effective integration of Al in many educational systems.

Conclusion and Discussion

This study confirms the transformative potential of artificial intelligence in modern
education. By enabling personalized learning, increasing instructional quality, and
promoting the development of vital cognitive and social skills, Al can help build more
inclusive and future-ready learning environments. Nonetheless, for Al to be effectively and
ethically deployed, several foundational elements must be in place: robust technical
infrastructure, clear ethical guidelines, equitable access to technology, and comprehensive
training for educators.

Policymakers and educational stakeholders are encouraged to address these foundational
requirements to harness Al’s full potential. Emphasis should also be placed on aligning Al
applications with pedagogical goals and maintaining a balanced relationship between human
and machine in the learning process. If implemented thoughtfully, Al can act as a powerful
enabler of educational innovation, adaptability, and equity in the 21st century and beyond.
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1. ROBOT-PROOF: Higher education in the age of artificial intelligence.
2. Massive Open Online Courses (MOOCs)

YA VP b Pl bigel 3o (sl o olalllas dolibad




Qo)g.oi LS)L‘“AS‘W MT:& 9O (S gm0 ‘_,’&5.6 ‘Sl.bu...bb gy /.Q|)§.3..> 9 Pu.ﬁ)

5 amo s lanm S s Coilid Cpanl Ll -l b 53 01,815 ol 5 6,85k mls s 5 JB sse &
Ksls OLES 1y 555 (6, 80h e Ol s 1S5 IVl Laas
PRIR U

kS L el (Sl it 3 o me s B s 8l el (s SEss 3l SRR o
Asle i ke 315 oSO iy o3 Ml (s 53 S oe esliiud oSG sann 03 Slac g fnm i 5 (5,500
«Artificial Intelligence) Jle o o (slae3lsddS TN Sul 8550 5 Teoh T mile 5T g o 5 Sl
sladle ol pize Vs .U s s 21st Century Skills) «Personalized Learning) «Education
Lo o glmesls 5 oy CBaa ot ] SVl ¢ e s O] dinils |y 3555 (slaslne 45 YAYY L Yo
Lo s s bt s 3o S (Sl gime o 5, ) eslizal b Laaily oalgins s g sl Jragsy Slal &
2 lided eb S by 5l e 5 ol s LI Ol gy opl st Lol 3 g0 OIS 5 Ly,
3l a1y el Slidos (sl o5l (slawin) 5 LS oo wal 3 15 ae a
o9y Sbadl
ST (9B 31 (S 559) 9 sig0l (S B

S ol o e (gl e s o eae hsm 0% sk o SLas S b L Bl A e 3 e
el iy L ol B 33l e o an B e Sl s 5 B sl SR G el elie
el OS5 cla s a5 a5 Shes (6,55l Aul b g5l cpl (6,108 30 SLys s 5 e
St (igh y (s (59) il 3O (S (SDigel samlolly
hdle JUsl g o jg0] s L

Slo s s |y SLeSbl (ils ol ain Ol sy e el geaan Bikos 5550l sl ¢ i sla s 3
e e ) el Slse 5 S Oles 4 ;,W;yi&;u,r@ Ohee Jolas dms o 1 01813 pled (61 LSS
S w spd ( pladass i 534S sl LA O, s 5 a5 ¢ allles (Lapek, 2018) vl oas
Ly n amlge sl la s L 0ligs S5l S Ly (3500l (sla gy 0355 cmlite Jdsa Ol g0 2515
o oy S Ll (o sean s o e el Slaptow « Jlis 3 .(Murtaza et al., 2019)
LS e

Lol L ods L1y (355l (slgime L1536 dindipn Sieo i Glapion 4 das o OLES 0105 5 Y a3
5 Al pae gl sl S o b e (5,850 slagn, U1 .(Lodge et al., 2023) suas Golas 018155 (555
S a1y (Sledd (§3lu et (6 S s sl SIS a6, Sl S

1. Scopus

2. Web of Science
3. ERIC

4. Google Scholar

VEF Db P [ b 5a0l 55 slaid ) o olalllae &olilad va




35953k 9 2b )

35555 3 e il (Slo) 53 Sy oy 45 IS ga eslinl Il e sla L3 ) bes Lt sla i)
S e plalid oo 5 S5y ol 45 das o OLES opl Sl 558 o 4,1 JS & st 5 B L Ygane
b Sl s s ool LSl o me osa Slapionw . (Pane, 2018) 555 o slazia ¥.0 Sl ;b L (554
NS oo 35 555 Slapin 45 0ls 0L OLS81 5 5y » Olgaas U 5 5 Olirdy axlllas .S ol
Rafieian & ) Jos o )l ol sla,Kaly 5 as o ololbis Cole YF 3l S 55 o Sle jsba 1 6,850
Sl sl Pl Ol 53 (o3 ¥Y g o e STy 5 olelid 52 e (Yoganarasimhan, 2023
el 03 OIS 3
G518 9 Ry o puwd

Il gla 558 55 das e Olis Slidios .ol e o 30l owlial Gla il e 5 Gl 5 Sy o sitoms
(Senter, 2023) cwl 3 50me (55 gel 515 Cmarr Aoz g 350 Gl Gt S L Bl 4 e gd cdn
o e fed QLS o sime sn gt (6500 Sla S e e RIS | s gitoms (pl o sme sa (50l
e ga i se] Glacbicar 3l esliial a8 sl OLES L 5 Slslis 5 ass S ol ) il b

Trisnawati ) ool esls 2alS | oy, ome Gbla 53 S5sel Slag pl b 5 eals SRl 1y a5 sal Slatly 4 g

(et al, 2023
EPas Ghsh 2 (s 9 (sHhee SlaGBs) 93 shisal latell duglie ) Jyax
. PR e gy, | i
& ) s o, bl
C
(VF+Y) o5l 4 ] g Giannakos et al (2024) 9,8 sl b illas Sgdze lgiome (6 5lo saseis
Trisnawati et al (2023) Celo VY 5l e aan 1.0 _
sk
Popkova & Gulzat (2020) AL Ak Ju oS L g5
Roumate (2023) I JLIRWR Lo 2l Slyed S5
Chen et al (2020) 4 Susskind & Selwyn (2019) Oil38l s 0 VA Loyt olasl Sa3 dawgs
Perminova et al (2023) G ob; 5ok 5, Bub
)2020(Bates et al oy a8 AR N S ‘fw’wo
oM Slels s 39a]
= ol (g piuillans!
Senter (2023) Sapie Gt S S OR
S5

Pl Silugasd ) (eghas Ghop i
Gl e C b Bl ds e s op Bl s Jole Olseas o gas Jpn el ool Dllllas 4 a5
{Rafieian & Yoganarasimhan, 2023) s,ls 3l s o b 3l Sl aul b isu 3l 5 coisS L)

1. Standard cumulative assessments
| A VPP b P [ hienl 50 (gl ) cat olalllan Aobilias




Qu)g.oT Lg)l.m‘soa:&m MT:& 9O (S gm0 ‘_,’&5.6 ‘Sl.bu...bls gy /.Q|)§.3..> 9 Pu.ﬁ)

S5 Sl 5 5 iy o Ses 4 by e slaesls Gras 5 580 Lo L U006 o 5ime Ssa » e Slagtanw
s ) i SlS 5 el Sl o O el 5 AeS sl |y 65,5 (Sl sla S ol =81 5
P e ladSd 5 pile (5 S5l & i glaen ;S Sl eslinal b Lagaees 2l (Goldenberg et al., 2021)
Yoganarasimhan, ) da 5550l sla i 5 s S50 s 5 0815 sl 8550l s34
2020

L O3 (5mS00 Ui o s BB (Rl e sl (il pased 3 (o sman (258 ) ealinal oo,
(ol sbas (Golietal, 2024) coul ot s oo 35S0 (515815 (5,550 & 5 3 B30l (S e
g s Lo L oYL c B L) (6500 sbacdled 5wl Llanils osums Spn 5 it Sao s Glaptonn
(Krause & Horvitz, 2010) was Gulas ;815 a Jes 2l

ol (ol a5 (G558 3,555k Bl 3 ege BB o g o en &S Sl O 1 Sk baail copl posdle
{(Den Hengst et al., 2020) 1S o oS Lo saghoS m e ob5 5 S5k o sl 4 el pl S S e Wl O, S8
O S1 3 e 3 iy Sl S el 5 5380 Slaalinl Bl 0 (o smae (38 n e 2l Slaptnes
SS 55 migal OOIe b 5 815 s Cins 5 Oogd blo plalid 53 Oldas 40l ol 45 ias <l
(Kaswan et al., 2024) .5 .

Al e 4 S 035330 5 (glome Condly Slagglaand Sl (a8 5 ol (5,800 gladams sl 53 o ms isa
2 e sla Al J-pl b (Davies et al., 2020) 550> ST 28 oy ok OLS1E s 3 slasls ulul
el 5 ot o Lo i b e S e 1 555l (3l pasid 55 (o sae Jhsa 3l eslial e
35y gt (ol L 330 1S (5l Oledme 53501 g o 5 b ey (6558 slactl 5w 5L 01813 (glaesls
(Acuna et al., 2021) s,Is

S8 Jlazl 5 25 50l SLas 1S ol 53 (8 5e s GEE ag by e S Bl ol oSl
o=l 25> U (Hussain et al., 2023) 5 1> cwal 50 bag 5t plas ol 50 o s Soys 3 35 50 Slags ol U
o 5s sl Gl atnd 53 o e (R4S S Ul e 8 S e Sl ka5 L el
.(Skrebecae et al., 2021) s 1> 5 5l el 53 Jgos (6l 63U Jomily 5 ol 2 1S

g (553l i S sl i Wil oo 25 g0] ladaT 3 53 2 gme 5 sm Bl pa plosl (S sboa
5031 s 3 da asve lasltazal U sSE s b S5 A 0T 45 oS 35 edd (g5l s DS 5 dillans]
P90l S3lwpaid 5> Yho oEghan (g gl

lan s S Sl sl Ly a8 (g iy LS o Wl 3550l (S5l i 3 g 55 BB 28 (AD) o a2

Sl gas 31 (S IS sl 01815 gl 1 (93 s s (6 :55L Slaa 2 il 55 oo mmdle (6,500 5 4 iy

‘ VEeF b P/ bianl yo (gl coms olalllan dolibuas A




53l b e 015158 5o ) ot il L a8 ol il (6555 Slapt izl 03 4
(Wang et al., 2023 Truong, 2016 Kabudi et al., 2021) aas o slgis 53 8 Sl |, ol

leme a5 A e, SIE e Cind 5 OB bl glubl gl sle 6,850 Lgl.a(..:wﬂ\jl s ]
1055 g dle ik (¢ S5L sle S (Brusilovsky et al., 2004) 1S S (528 glasls elad 1 o el
o odlee S e eslitl 0l (Gile patid el (Sl g I (gl 4 i 6%;%,;51,-\“«&,;) Sbesd
L i ol Xl axdls (35 sal (3l s 3 age (18 55 0 3 T edipa 55 gel (Slapiems (0
Graesser et al., ) 1S S5 2 |y edamy ealie b S 0 SWS OLS1 3w 3ads slasy 5 5 5y o slealy
.Kulik & Fletcher, 2016 2012

203 U das e OISGl 01813 oS sl o gan E5m sl )l 5l S0s (S0 sl S e ey
Iftene etal., ) wisu 35 15355 (5850 a4 55 5 Aol Cows 385 e Szl 4 55, 5 0k
5 0bdee an a3l slacdled any by e slaesls Jos 5 (soslmer b7 Jdoisa 3o (6 55k wulgs (2016
el Gaasl gl 5 b ks 53 (g 0T Slevenas LSl yn b das o 1) ids Sledbl i 40l Ol ke
ol OLSal sl (isS o S8 b5 sl (Slapiton (LIS (2l 4 LeSh o me hsn (glags sl pl S 3]
(Chatti & Muslim, 2019) .4l 2l 5 1 3 5 anie (6 S5L glaay 25 03 S

[ &#sﬁbhsuw]

[ bl o ]—[ Silu oot (Fguan pigd ]—[ Siodign 55900 (Sl ]

e

D9e] Gilopari syian Ghga glyl N Ko
Ol 519 Elgil 1 (oS giuan g0 il
gl 5555l (§locSam b ol eST5
ﬁé‘ﬂ\)uij)_/a—(.x;.ﬂjé.li\j@)w\;aju:.ﬁdﬁf:l_lél_mi_ bb";‘fjdéﬁ'ﬁt}-'u?];udc N
:l_i&wusjb}ﬁjt_.éd_:)b)"ubdncg-)_?déﬁﬁ)@xﬁfﬂi.wbﬁégﬁgwp@{};

1. Adaptive Learning Systems 4. Intelligent Tutoring Systems
2. Knewton 5. Chatbots
3. DreamBox Learning 6. Learning Analytics

AY VFeF b P/ bigel 5o sty cym olalllas dalila




Qu)g.oT Lg)l.m‘soa:&m MT:& 9O (S gm0 ‘_,’&5.6 ‘Sl.bu...bls gy /.Q|)§.3..> 9 Pu.ﬁ)

AiS o slaml b O 5 gt sladde ASle (5 par o o les3l &S Wge 2 gmn JEam slaslpl 5SS
Slodr 31 (8 5 Gmaee S35 5 A8 s |y 2ok o s (SLIs5 B S o SaS 0T @ aggsld nl L o 0 4
.(Bajaj & Sharma, 2018) 1,51 cows 4 ls ol obe 5 olas

o 3l a4 e el Sl 5 Sl 5w 03l 55 51 S g lis OB S ¢ Jlis s
b Solss sladomy (55155 5 LSl Ly aiS qal b 55w 355505k cns S alid Dl 5 o8 L5l 5l 0 ynae
SRSl i o A5 e Jolas sla S50 S 5 (S sla i sl (e D) s 4 e Slaptean Al Lgs
{(Elhossiny et al., 2022) 1S Lgud edzen Slo s 50 51 1 ol S35 didse 35 15055 ol

AS U o S gae o sn bl 5l azes OF 5adisls Sl (S5l S &S S50 (opl posdle
330555 ol A r a8 5 S mbin 5 b Slasie (6, Sled 5 Jels (sl 1S te oS
bl a8 Jlaoes laslpl Lols (62 5 Sas oligls (ls ol 5 anllas Ol &S o sums 5sn 5l olaloos
el 01,815 5l anws pl (6l (s e g (5ol piidlasly St 5 ole Ve (e s slals

Lol S Al o a8 o 0k S (S Jolad 5 o A e b 1S i OGSk il (es
OLSGal ¢ Jolns (6 S5l gladamn slowl b Lags 31 ol i 1) 6 o i To3 5380 Conndly 5 T (g3lme CnBly s
SLac lge 35gr ol S S o oal 3 LaOT sl 5 (a3l Slaand so (S3luad 5 (b olie it (g S
sl 53 age LD o seae Jisa o Sos, ool b (Chandrasekera et al., 2024) 505 o Ol olid S 5 es
S5l Glen 015150 £t Sl L &S a8 e ) el Sl pasd (55 Sak Sy o
985 peS Bblo 53 (3 51,9

ol S Ll aal30S 05 el S5l (sl Jle 5l (o s S5n 53 page S IS 0 8 s B 50
5 S0y gl il o8zl (VL (slaa i alal it axlse (dr Jlo sla 2l b LBl 05 sl 0l
sy L o 2 ph San it o b LB T (gl s Balsl 353 Ll o (ilas b (51 038 5 4 L
At o 355 Sl milin (slacy S 1 Ol 3 ey SO Ol gl 13 ) S (ol ¢ e 2 i
.(Bates et al., 2020) d»> | 3 ﬂjlts S 1y d e 3 pbid 5 s Sl ge Ll o 8 pslle Jle sla ]

ol Ael36S O el 2ol iy 3l 5 o Il S SGaS il ol EalS 4 Wl 5o o game 2 sm sl
5SS o gme hga Ale glaaisad LS Uy 1) (S5 slaay a5 (S slp s se Jbo bl b il
oo bl o U cmalize asd glacKaS 5 baauy s« Jbo GacsSaS b aiS o S 03501 2505 4 %o 30
(Bates et al., 2020) 4y o oL Ll 515 s olubs

@'lja Uiy bl (65,8 sla Jomoly LSl 55 0 o simn gn slall (o8 5 (sol5 slac 3l Q\)'j,ak;.jls Sl

1. Kinetic learners 4. Frank
2. VR 5. RaiseMe
3. AR

VEF Db P [ b 5a0l 55 slaid ) o olalllae &olilad AY




oz 5 Ll pl 5l 0SS e cditean 4l SU3 gla Sl L &S Sl sel 2sls (Smith, 2013) das 2alS |, L5 40l
35t 4o e Lalpl cpl s dee e T e S 5 S Al o sime gs p ne sold s Lty
Zulfa et ) d53lu o Son 55 1 65l O & Lyee (5,83L 3 e 4k S o SaS S 015 sla g
s ol ge (Sia LT Loby y edige (53l ke slaasli 55 45 Oy sel zils opl » osdke (al., 2023
S S5 g | el weale U Al osliinl oo ipa AT (5 ,85k sla Ko 5 basluand 5l asls s
Flasrl OVl s 5 1l el ! falS o Al e S el e (2 seme (Bsa Lol (pomen
(Senter, 2023) a5l b sl Ol sel il

S ol Olysel Els s 2aS 1, Ll i Bl Blg e o gean oo pliegs 5 l3, 5 S Gble )
Dhsn SLaslpl 5 T (85 slaay S 51 Jil5 o s e Sy sidonn b 5558l Dl 3o 5l aksls s
3 e S Sl s Lajlpl ol i pd s g (55lme undly glajlaand 5 S 508 Glacl; dile o s
tedls s oo ns LB LnelSiils (S sladamee 53 WS sl E 03 S IS el 5 608 Sy
Sl e (Frman S SR SLASGd Gl 5 ol pale SOyl wile (65l lacd i
Cain )t o o2 ol Olsel 505 gl 1y od5se] glacs b 5 didsn o 3 5mp 03ll, 53 bl 53 15 HlL
(& Class, 2023
w390l Pl 3L b ol 51,8

DS el 5 ) b sl SV 5 (63,5 Slatules Wl e o san s (o ghae (51l 013 sel S sl
U aeS e oS by 53 6,550 la Slsl ghls Ol el 2l w0 S il s Solor 5 71,8 mn dSle ola il
DUl gt B (gl Ol 5315 any Al 5 a LS & e S Sl Tl (it S e | oy ol
(Charmatz, 2021) aus’ 5305 5 (6 i S35 5 S b ) Sledbl b s SGs

Al g5 e TGELS LSD T eS| I g dsile Ll o5l i WD 4 Sltse O3 a0l 5ils (gl
5 Il Sl it e sy Ly Bsel 4 e tees LS LIl cpl s 2alS 1, elaxsl 5 Lol gla 2l
(University of Arkansas, 2023) ks s 2l55l 55 1) Sl shre Gl Ol gl 2ls Jeams Coid 5o
Ean (gd Alowgd (5 SOl CodeS L)

SLadnl b 35 53 (6 Kaior Ol Wl (o1l Olseans 2 semn Josa 4 das o OLES siplonil Slallas
03 Fsan hsa ot a5l eslicul (Perminova et al., 2023) 05 ¢ Sal Sl 25 5 sl
At slacand e 4 555 JUsl 5 Sledbl Lo cealie 55 Ol 3 g 55 B Rl 4 o 3550l (sladame

3ot slaa, il Dl 0B o siae sn Glagtes @ Dew .Moreno-Guerrero et al., 2020) el oai

1. Grammarly 5. Microsoft Math
2. Language Pro 6. Social Express
3. STEM 7. Calm Counter
4. GeoGebra

A VFeF b P/ bigel 5o sty cym olalllas dalila




Qo)g.oi LS)L‘“AS‘W MT:& 9O (S gm0 ‘_,’&5.6 ‘Sl.bu...bb gy /.Q|)§.3..> 9 Pu.ﬁ)

Grros o ol 1 68 Ly 55l S 0 S8 Slalzil sy e 250l 5 (S0l s 4 ol () o s G
osbas 1y (6,850 i 5 Al o (63,8 s 5 cans bla Ll @ A8l S e (Lsd e 11 815 s Slas
{(Khalifa, 2022) xS colaa (s 5

03558 5 (g3lame Coumdly Slaptonw ol 28 5 ol 6,50k ladases sl 55 (o sims Bes R s
DS e e ) ey e S0 4SS e oal b 1) il 5ab 48 S5l s 25 OSGl (o gme Jisn o ot
o s ol e b Jalad 5 e 5L 6 (K25 5 i pshe e olaegsm 3 03 pe Ladama
S e Wl 35sel Gl oUil g 53 ege LB o gas s (Cmamen (Hassan et al., 2023) Wles s 3

S s S O1S1 5 (6 Sk 5l (g5 Gmes 5 Sl gla bl Lol o sime pon p e Ll Saptanes
sy dlie o GULS 5 Codds (alinl S slac sl Wl o Wil ol i sl 5031 51 518
b 5 S o e 55 Oladas 4 Llg 0 o 5 isa ol esdle (Roumate, 2023) aes' L35l s 5535
S S platis 1y oS Wl e o geme Lign (oS 5 Shas s by o slaesls Jolowr LS S ey b
Perminova et al., ) das Sl 35 o i) 35 sl plbasleiy 5 3L Laseis LB Ol gl il (s
(2023

Lo il ol 303 5 680l kS LI (sl oo 358 3l ealinal 3 ala il oS ol Jai s il
3 5 s3lial (1 Oledine 83,208 5550l @ 5L 5 01813 slaesls o yoast oy Lo 4 by o S SIS ol
23 Frman Shsh idan by e I s (o omen (Moreno-Guerrero et al., 2020) c—la 5l -
Chatti & ) (5,51 4y Sslite o ins Ly O1-S1 53 s Jliomss SIS s Jlel 5 55 ge (lags oS ponsas
Sy st el o3 edd slulis gl il s 5l (Muslim, 2019

Wl el 5 dolate (63 K055 B 8 e 55 Al esas i ga Al s (655 kS i)l (ol
Wb o Olakee Ll 28 Al (o35 50l Sadal 3 5 Sl il Ul Kl (o 5mme SEsn oS J

ol Gl Oloman 01,515 ible - elanal Glaisles Jisn 5 sioupldl

G5Ol CodS L)1 50 a0 (Luan igb Elgl
i sl s sl Go b 5l 5 A8 e s BB (6 S5l Sk 3 53 los 1S b (AD) o yeae o
Slap, S 5l as el LS5 15 5,55 5l slapin a3kl 51 (SG S o SaS il sl B sl
SeaS Oladas o s ) S o o2l OILS1 3 0 53 5 (5558 2052050 S sl (NLP) (oo 05 2505 5
Blabish | Ladl @ps 5 i bla 5 as sl 0l =315 5, Shee (6 by oods Ly 5 ot s b S o

.(Debuse et al., 2008 Perminova et al., 2023)

1. Automated Feedback Systems

VEF Db P [ b 5a0l 55 slaid ) o olalllae &olilad A




23l LS e e (3lme laslies b S el S son 4 T (S3lme (6 S5L Ok (ol 2 oDl
Khalifa, 2022) dms o Sl 331 1 (25 el S o683l dl 3 dyb 5o plealy 5 OLS1 3 OV 4 e
Slap, S 5 S slmesls Sleslial L TodsS ot h b sen 5200 oman (Gubareva & Lopes, 2020
U das s oilarl Oladas a0 ol opl a8 sl 35501 BB Saoie 5 655l Glakis, plubid 4 530 wliS s te
(Eckerson, 2007 Roumate, 2023) 1S a5 01,815 (635 slasks olul 1 (55501 (slas paly
ol pman Fia Glagatls aS oS OS5 e (V10T (opan fiaa (o i a5 L esdles

sl Slme LI L (o san iy AS e SaS (5,85l CodS LB A el b 5 ke s
e sl b 650l slacw b sl e 4 a¥sle s 5 AT 5 333 sl 5l e (3l s
S o al b Sl S bl 3 63 sa (Ol gel S

L Ol el isls s oS 5l 5 slazel ¢ oo gua o b 5 Olal dlis asle I ol Cales (ran
(el slasslaand 5 ks 6 S5l wile 550l lagssTs 5 alysls slacstla o i 55 das o il 50l
Slalaos slonl 5 SLudl Sllss Sy 58 L o sae B8 onl el A e S5 5 Folin ) 6,550 &2
Oals 5,3 Baa Ly b ot Lt ol ol s S o SaS (5,85L 5 B gel CodS 3 4 Vsle 5 el (5,500
kS L) 5 2 sel slaplas Jpos )5 SIS S (e 4 e tes Gl 5 ey e a8 (L35 sel e
S e Wl (550

L oS ol st (6 S5l (5l e 3l o3l (S5l CodS Sl 53 o pan Jhgn las )8 51 s (S
omtl S e 3l 35 sl 1 (63 ha e (S5l (Sl e OILST 3 (6 Sk Sl 5 el slaesls Jls
W3l r 5 5 5 5 OLS18 1 1 (5S0L s oS S o S8 (2550l IS 35 0 LS ags sl
S S el T ) Sl i ol 3l S «(Villatoro Moral & de-Benito Crosseti, 2022)

LS peslial oL,y Blae > 5 el (ile s e pleal, L1 6l o sine

1. Virtual Learning Assistants

2. Predictive Analytics

3. Personalized Learning Pathways
4. Carnegie Learning

AP VFeF b P/ bigel 5o sty cym olalllas dalila




uo)g.oi Lg)l.m‘soa.xm MT,& 0 (S0 ‘_,’&5.& ‘Sl.bu.d.tb gy /.Q|)§.3‘.> 9 Pu.ﬁ)

[ IS5 2, 55k Slapt ]

Gyl e ¢ ; % _
(s | 5™ ;;ir“w“]_[ ERE—

[ omdjb@aﬁgﬁfa\iduﬂ ]

xSk Sl s Ji5e (egian g glil ¥ S

5 9l (338 SLW Lo drwgi 9 (S ghan g2

o5t Slalge i 5 (A3 IS8 534S LS o Jas (Sl I8 25 s0l Il Ol LS o sme s
Sl 5l Abls el (Benvenuti et al., 2023) 1S - Wl labauly 28 Jlos jae 53 Cuddge gl
a3l oS st 03 Sl Lo lge s 5 s n 4 e (sl Gk 3 o geae ga p She
(Spector & Ma, 2019) s 35 » Sblo)l 5 ) Kan (M (oslanl K&

J 5 Ges S8 an 1, 01,815 S ol 58005 i 5 Ly (6,850 lalases bl 3 s sias Ssa LUls
L L osban a8 ety 5 o8ls Glagbe 5 Jlas BLIL o sime 550 Glanton S o 30 535 sy files
Tuomi,)mwrﬁlgmt}}}é:w\ﬁéuc;)@wj 6|ﬁl)wj‘@ngmwﬂ§lgo)L@éM
sl il e b S o |y el a5 8o 15,80 s 01,813 55 e ol 3 Sy ol (2022
.(Popkova & Gulzat, 2020) xas <15l <1515 sls el

LMMEJ\)\LgJJJJLEdpjwubﬁéu)\ﬁ\.wE@ldjjT}jcﬁjwqﬁ)ﬁﬁwﬁd&w&}a
Trisnawati ) S 5 555 Bl = gl i glaoly caiS w1y G 5wt 0l 5155 el i slaedsl
OB 2 g BT Gl 55 01,815 4 Al 5 s o g Esn e (Slgiee Mg Sl (etal., 2023
SL s e s L A e jles Wi o Baa b el o) S SGS wlysl 5 N ame b
&y po Slallas wlul, (Channa et al., 2021) s3u o Ldl Jlizus e 53 o5l gladul 3 L1, 0,815
mwﬁlgl)gkﬂlﬂjlalﬁfl}w;} SoSan DGl (o sume Jisn 5 i S oLie 6,850 sl S
.Benvenuti et al., 2023)

o LSn sladsyl b 5 aas S5 1 S5e ()8 (slaos S Al oo (Sl 5 Jolas (sla S Lo b Lagter

Q‘é\f@c&j; LSLAL;’,L.’,ﬁ ;Jl{).} @5“5 dl.ﬂ))) .))}})Li zj‘)‘bk‘j:& Q;GM J:J}A cb‘jWM b\‘\-ﬂs ‘5)[.».»)4.«:.@_’ \)

‘ VEeF b P/ bianl yo (gl coms olalllan dolibuas AY




1S odul (S lakams (ol 1 01813 (Dl o ol ity g 1 355 25 S S Sla e b S S
(Tuomi, 2022) s3le s o3lel coml (Son iz 5 g 50 slaos S 53 fje (5o1Ken o3k

Ll 018158 Bl 5 Sy Sl alls 25 53 s 58 Ll (8 5mme Sipn (Bl Slaclee 2
3okt L el bgila et 5 (658 3,7k L3l e seae Bsa p ste aaeb OL5 Bl Sl LS
Wy e tle dar 5 Ul et S s (SaS b1 e les 5 pegs 4 ol ol &S ias £ 01,515 S
Trisnawati ) 3L s oslal ez drlr G s e gl 1 01,815 5 S o g | (Son 3pn b1 OISl
(et al., 2023

Glaclee 2 b K03 51 5 SLedlbl (5l lacslge 5 Jlioms slsm a5 53 o smme Jhsn B
a5 IS o Ll (55l A iy onlin L1 O1LS1 3 o smn (sn Slagitomns b Jolad ool oS gy 03 L o o
b el (8 glac e Lemas ol ol sl s 0 5 Slags sl IS 695 5 (55 Geee S5 b S o SaS Ll
Ll s 4 iy slasslsd 5 o gmae hsa Ly slodylh sba oS syl Jolie sl 1 Lol oS S o o 55
(Wogu et al., 2018) 33l o o3bel cditenn

La ol ol a3l 3 m 5 05 03 Sl i (51 2 g opm 3l el s ol il (Ul
Goulart ) sLosl 5 Jhaes sb,les o ol 4 5L (Wu et al, 2022) (5,55k8 4 d 5l h (Sl s ol
Van Laar et al., ) cowl 55500 55 o ioms Jiga 3l eslical 39 gladir a4 ax 5 &5, 5 (etal, 2022
33 G e Al e o gan b sn Sl 4 b e s 5 s GISE Altes w0 Mleay (2017
s a3l aS ol ST e b S ol 31 S (Van Dijk, 2017) 555 KPS RriE R P P
LS o onliial (S o o 58 |y (oolis) KBy ates o gla s oS (5,800 sla il Bl

]

o]
"
SOl drwgi 9 (Lo (pigd
AR O B

=

=

[ Sl Ll i ]

1. Century Tech

AN VFeF b P/ bigel 5o sty cym olalllas dalila




Qu)g.oT Lg)l.m‘soa:&m MT:& 9O (S gm0 ‘_,’&5.6 ‘Sl.bu...bls gy /.Q|)§.3..> 9 Pu.ﬁ)

S guao Ghgh 3l ool b e yo Siluo 3 o ill

A3l 4S5 ol e a1 (gdnze Jilws 5 aHlr Olsl b Slilze 39m s b (25 5el 53 o sian Josa Sl eslinu
LA S o 5 Laosls (o st o b Lol o (IO Jiloe da 2l (o Fagen 5 SG e G5 Sy e 5 4 S
) 3V estial 5 (65 gTamen Lol t,15 5L Laesls 51 (5 om0 S50 5 Shas (12 2 gme 558 sl ooz, S
et S cml i esdle oS sloml Dlakes 5 Ol3sal B3 ot o = Lo )05 la 1SS Wl e Laesls
ake a2l Gans 4 st oS LBL andls (s S s Olbodis 25 sel slaesls s el (Sas o sime Bn
Mauti & Ayieko, 2024) 545 o3 561 2505 5l ol glaes S

el oz i glassls ) s sl gl Olabes 5 0Ly s 3 p3Y slaclgs anm s s 2
a4t 5L et et sel 4 At LT (o s (5pn Lol 5 oalis b ol (S Ol o 51 (Sl
ey 53 a5 B S sl e plis S salial aps Sla SIS 3 Ji5e b Lags ks cal ) il b
.(Boumediene & Bouakkaz, 2025 1\ ¥+Y o) Kan 5 315 dhas) Gl Oledrs (glad > dna g 5 35 el

A e e 5 8ty (S5l St 5 Al 5l o (o e (B seladse )l el
N RCIW N OV Ol 5 0S sblos 53 05 94 ‘WLJ}J Slvesso 5 ool 31 golms . cul Jlaams (’:-’L"“
S sl s e A0l e pbn ) 3l s SlaelKans 5 ooy 3l il oY slacsl
o Dol i e a2 5l K0s (S0 la) 5 peS 5 s bl Oligel 518 ity o>
Lol 3 Alg o o gme ham S s il 50l 2005 5 e lslime Aaily Lo 5 o gme 5n 5l eslind
oSl Ol sl 2l 5l e 5 ible LUl sbml 55 Olodas (285 S (3l paied 5 8555 |y 35501
Sl Ml (gl ol & s ealinl oS (o1l Olssas o svan Jisn 3 &S sl ()50 copl ply s
(Gumabay & Gumabay, 2024 Y.+  eled i)

a5 3y g s sba L lr pl L3 sel 3 o sme b slagiadl s 31 LS (503 e g (51 et
a5 Oladno 35 pal 53 (63l e Lmanls S diblons (gl BV (gl 1505 Jold cul 5,8 1 3
SOl e LYM;C:LZ- 635w b les cd Sl ol 5 (g55ks 0 dale Laa 5 (5558 slacsla g
s el g (g3lmely (pired 13 o3l (3550l kS 3 g Sl a8 (15l Ol sieas o geme g
Bl (sl 1y o3 slaclgs dnl Ol o 5 Oledae ol dydm 55 g0 (slae gt slomsl plis 255l 53 o s
Al el ol iy Gdal egas e Glalpl bl o e sla s 5 S S Lags sl 51 e
S s o iman S Gl bl Sl oS Sl s el B 5 (sl 2550 53 (S le e
.(Konstantinos, 2024) 1S 15 po ¢

Sisa s eds A5 Sledbl sl sl Oladee 5 01l H1s 55 (golinl S s p s s Ml

L;ll_:‘}: u\j)\Sa\_?aL_wl LS))JJ\‘LV‘;W-L?.&:';: v\f-’lﬁ JQM L.f;ﬁ L;u)\f\)\ a:U&.,:\ &‘f\bw‘ J‘;M

1. ChatGPT

VEF Db P [ b 5a0l 55 slaid ) o olalllae &olilad A4




oLl jbas ) yas Fpa v el A5 sl Al 5 Al il 1) ol sl Gds Dbl el
U Ceal 5Ll Jliel 5 by a8 ol ols Caenl 35sel ladams 55 0554 frisn ol S Lo
.(Fabijanic, 2024) ¢l jls, o= .

Wl G5 3l 53 o gean ham Sl ILL 5 (IO Eslial e (51 L ol e bl (algi )
L piman o b had e 25 ol (S gla il w0l B ol Gl 5ke 5 sl 090 Jol
Gt (65l (o g e b il B Bl llandl 1 ol sla i iy S
.(Abdurohman et al., 2024) 1S Clasloes Ol gal ils aen 55500 o b 5 G 3 d= e
S5 4o § S

SLaslee daw s 5 (6,53l CakS S (3 s0l (Solasaind 55 o gean (338 A ) 4GRS Ol 3
Sl g o338 Codly |3 51 olaslnl 5 Dbl 5 Sledbl (g 5ks 555 NV i L antls r&jw O3
S s (055 gl o a5 bl ol ok i 55 (S3k 5 Shigel 83 (B san LEes 5 (Sl
o3l 5l 5 1 e O1LS1 5 (gl 1) i S0k Sl g gomen b 5 (STl gliad sbml b ogims fps ke
Lol 45 (ysbany s o S | sl slasaly Sos b 515 iy o 3 1 OUT ol 5 Shes
s 2 3b ko3l 550l e Sos seals 13 gl Slaal o s 1) Saallplsle (6ol 5 o lidl 3 5 ol
St 8 e i s )5l e e 13 50 o ) el 6585k sladape 5 2550 5
SAS3L 5 il o e (LAl a5 el (Slante (e (5 S5l (Slaptonn dher 5l o
el BLII 3 01815 e (g3l pand (S5l g 5 RIS L e e 20

4S5 Sosban el 01,815 53 6,5 AT b Sl 5 kS B e sae isn Ll Sl S K sl
s g s Jlims 5 Jolss i i Sy 3l Uy sl Sl iy 5 OIS Sy e DTy it (sl
S s (653 Gl e 5 A iS o e s 2 (e (5 50k Okt IS 5525l slagtanns
S oS s 05 Glaclge o Dlean .l O1S1 3 e 55 (6500 kS Bl 5 5 o sime sa gl
a5 L 0S| s Ay 5 s e 5 g s WOT 51 S5 bl 5 (s (bl (sslisl s
o DL sl a5t (Sely e el ol il Ol ol 55 sl ol pes w558 Jlsas s
Oladns 85 708 555l 4 5L (o5l 55 o gmme Jian 3l eslizal 35l glaacr ( Sll 5 Jlsws glacsles
S 5 0181 slaesls Cial 5 oo st o o Jai a5l cpl s Rl pU s Do 03 s se Slas 220
B3 s pe gl Slaies b b tlr LS 45 Ll s 4 iy sl sl ) a
Slgidy

Dy n gy (hag Slaasl 4 e g L

sl 2K B e 00 Ll oSG s 03 S lge drn 5 Sl o sean Sisr 5l s S

q. VP b P /b igel o sl y s lallae dolibiad




uo)g.oi Lg)l.m‘soa.xm MT,& 0 (S0 ‘_,’&5.& ‘Sl.bu.d.tb gy /.Q|)§.3‘.> 9 Pu.ﬁ)

Slioa s Oledae 28 Ak b jlen cpl S sl 6 el (Sl TS e (2 sme hsa S Jlss el 0515
(ol Gl Obzan dT 3 ol s

plesl gl 1) las paly (o 5 5 ekl Sl o el QLIS el 48 555 e gt s Y
o Slaclge 4l (b slajlge Lghas 45 Gl S S 55 s Slaasl 53 (o guan hge lhiad s
S s s e e Al e 2 S0, opl S o 5 1y seallelsle (6 S0k 5 I SE Gl e e
05 5pib 5 ko Sl b 550 oS (il olgn a8y (slagg s Sl aslinal s L o 3,5 05, Ssl
Ut axlge fie s sbar oSGt

IS 0 e Sipn Olanasiia 5 Olakas Stk 50l SaelS S Ol 5o sl 035 Jlbas sl ¥
ol s D clas S5, b s S

o Slaslgs S e b o geme g Sl eslinal 3 O3 sl SHls 3 Shas L3l ln ool L imen ¥
D5 o

S 3l Ol sl 2l S e slacss b 5 Olades 3850 Sl s STzal sl bt s (sla s (31 O
(ol S3 0 e S a3l adly Bl > 1y L yeae

AT ol psle 3 e 4 L5 n plesl cnl Lt 1 Gt (6l et b3l 5 Sl s Sl (g P
S (LS

5ty | Lac sl ol il Ol o oo some Lisn slaylnl Lol 53l sl ogline (slaegod 4 a5 LV
(S ol Ol el §gte (6 S5l S il 1y (25l (sla s,

SaS (5,550 & o (glwang 4 Ll o oddGila a5 550 Gladie b o peme 5 ga slaasl » Godas A
DS o Al 1y (6 S5l a3 s s Sy cnl sl eal 3 0S| s (6l 1 ply sl slacs b 5 S
(F s Sya pals i L das e Wl VL b s s b 35l sl 5 ot i L oS
el SLa b, 35 5 et 3 SAlS Jlale (3550l slags sl s Lol plesl 5 Sk lalw pl ctls

Dg dal gt ol 53 Ob seils 2 olweslal sy

VEF Db P [ b 5a0l 55 slaid ) o olalllae &olilad a)




ah 9 mbo

AY N eleslas e (33900 j0 J38 5 (ogman Gosp (2 (VT2 Y) (65 woyl5 5 Lo japas a1 -

8 Ml e st (VF 1) lnl oMl (5 ppm (Sgian (9 (sho diw -

Ot o83 Glyg i 5 Gl 50 Eriman i slaiagy 5yl g laii da iy (VF 1) ope (olad il -
sl Sy (555955 g (6,550 5 oy pae LI

Sasd plalae sl (osran (isp Sl g boaygs saepllas gy (VF- ) ledl (Sl 5 ally 3 ¢ (Lo Lo le ol oollae -
FE-TY V)Y oy g peds j0 o295 Sl g

— Abdurohman, N. R. (2024). Artificial Intellegent In Higher Education: Opportunities and
Challenges. Furasian Science Review An International peer-reviewed multidisciplinary
journal, 2(Special Issue), 1683-1695.

—Acuna, G. E., Alvarez, L. A., Miraflores, J., & Samonte, M. J. (2021, June). Towards the
Development of an Adaptive E-Learning System with Chatbot Using Personalized E-
Learning Model. In Proceedings of the 7th International Conference on Frontiers of
Educational Technologies (pp. 120-125).

—Aoun, J. E. (2017). ROBOT-PROOF: Higher education in the age of artificial intelligence.

— Arasteh, Hamid Reza, & Khabareh, Kobra. (2024). The role of artificial intelligence and
transformation in higher education. Science Cultivation, [In Persian] 14(1), 2-8.

—Bajaj, R., & Sharma, V. (2018). Smart Education with artificial intelligence based determination
of learning styles. Procedia computer science, 132, 834-842.

—Baker, R. S. (2016). Stupid tutoring systems, intelligent humans. International Journal of
Artificial Intelligence in Education, 26, 600-614.

—Basham, J. D., Hall, T. E., Carter Jr, R. A., & Stahl, W. M. (2016). An operationalized
understanding of personalized learning. Journal of Special Education Technology, 31(3),
126-136.

—Bates, T., Cobo, C., Marifio, O., & Wheeler, S. (2020). Can artificial intelligence transform higher
education?. International Journal of Educational Technology in Higher Education, 17, 1-
12.

— Benvenuti, M., Cangelosi, A., Weinberger, A., Mazzoni, E., Benassi, M., Barbaresi, M., &
Orsoni, M. (2023). Artificial intelligence and human behavioral development: A
perspective on new skills and competences acquisition for the educational
context. Computers in Human Behavior, 148, 107903.

— Boumediene, H., & Bouakkaz, M. (2025). Artificial Intelligence in Education: Emerging Trends,
Ethical Considerations, and Future Directions. Next-Generation Al Methodologies in
Education, 407-438.

— Brusilovsky, P., Karagiannidis, C., & Sampson, D. (2004). Layered evaluation of adaptive
learning systems. International Journal of Continuing Engineering Education and Life
Long Learning, 14(4-5), 402-421.

—Cain, E. J., & Class, S. (2023). Exploring The college enrollment of students from rural areas:
Considerations for scholarly practitioners. Georgia Journal of College Student
Affairs, 39(1), 1.

—challenges of artificial intelligence for teachers. Journal of Technology and Scholarship in
Education, [In Persian], 3(1), 23-44.

v VFeF b P/ bigel 5o sty cym olalllas dalila




U»)g.oi G)Ln‘soa:&m MT; 0 (S0 uu,.h ‘_gl.bu...bb gy /.d,ilo 9 Puas)

— Chandrasekera, T., Hosseini, Z., Perera, U., & Bazhaw Hyscher, A. (2024). Generative artificial
intelligence tools for diverse learning styles in design education. International Journal of
Architectural Computing, 14780771241287345.

—Channa, F. R., Sarhandi, P. S. A., Bugti, F., & Pathan, H. (2021). Harnessing artificial intelligence
in education for preparing learners for the 2Ist century. Elementary Education
Online, 20(5), 3186-3186.

— Charmatz, M. (2021). Improving the ADA and 504 for colleges, universities, and students and
employees with disabilities. Disability Compliance for Higher Education, 26(6), 3-15.

— Chatti, M. A., & Muslim, A. (2019). The PERLA framework: Blending personalization and
learning analytics. International review of research in open and distributed
learning, 20(1).

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

— Chichekian, T., & Benteux, B. (2022). The potential of learning with (and not from) artificial
intelligence in education. Frontiers in Artificial Intelligence, 5, 903051.

— Davies, J. N., Verovko, M., Verovko, O., & Solomakha, I. (2020, June). Personalization of e-
learning process using ai-powered chatbot integration. In International scientific-practical
conference (pp. 209-216). Cham: Springer International Publishing.

—Debuse, J. C., Lawley, M., & Shibl, R. (2008). Educators' perceptions of automated feedback
systems. Australasian Journal of Educational Technology, 24(4).

—Den Hengst, F., Grua, E. M., el Hassouni, A., & Hoogendoorn, M. (2020). Reinforcement
learning for personalization: A systematic literature review. Data Science, 3(2), 107-147.

— Eckerson, W. W. (2007). Predictive analytics. Extending the Value of Your Data Warehousing
Investment. TDWI Best Practices Report, 1, 1-36.

— Elhossiny, M., Eladly, R., & Saber, A. (2022). The integration of psychology and artificial
intelligence in e-learning systems to guide the learning path according to the learner’s style
and thinking. International Journal of Advanced and Applied Sciences, 9(12), 162-169.

— Ertel, W. (2018). Introduction to artificial intelligence. Springer.

— Fabijanic Gagro, S. (2024). Artificial Intelligence in Education-Current Challenges. Annals Fac.
L. Belgrade Int'l Ed., 725.

— Giannakos, M., Azevedo, R., Brusilovsky, P., Cukurova, M., Dimitriadis, Y., Hernandez-Leo, D.,

& Rienties, B. (2024). The promise and challenges of generative Al in
education. Behaviour & Information Technology, 1-27.

— Goldenberg, D., Kofman, K., Albert, J., Mizrachi, S., Horowitz, A., & Teinemaa, 1. (2021,
March). Personalization in practice: Methods and applications. In Proceedings of the 14th
ACM international conference on web search and data mining (pp. 1123-1126).

—Goli, A., Reiley, D. H., & Zhang, H. (2024). Personalizing Ad Load to Optimize Subscription and
Ad Revenues: Product Strategies Constructed from Experiments on Pandora. Marketing
Science.

—Goulart, V. G., Liboni, L. B., & Cezarino, L. O. (2022). Balancing skills in the digital
transformation era: The future of jobs and the role of higher education. /ndustry and
Higher Education, 36(2), 118-127.

— Graesser, A. C., Conley, M. W., & Olney, A. (2012). Intelligent tutoring systems.

— Gubareva, R., & Lopes, R. P. (2020). Virtual Assistants for Learning: A Systematic Literature
Review. CSEDU (1), 97-103.

VPeF 3 P/ bigol 3 (glasdy o Sl dolidasd qy




— Gumabay, C. A. N., & Gumabay, M. V. N. (2024). Opportunities and Challenges for Information
Technology and Business Educators in Implementing Generative Artificial Intelligence in
Instruction.

— Hassan, A., Elrahman, M. G. S. A., Ali, S. A., Abdulkhaleq, N. M. S., Dahlan, M., & Shaker, G.
(2023). New Teaching Methods in Universities Using Artificial Intelligence. In From
Industry 4.0 to Industry 5.0: Mapping the Transitions (pp. 689-698). Cham: Springer
Nature Switzerland.

—Holmes, J., Sacchi, L., & Bellazzi, R. (2004). Artificial intelligence in medicine. Ann R Coll Surg
Engl, 86, 334-8.

— Holzinger Holstein, K., McLaren, B. M., & Aleven, V. (2019a). Co-designing a real-time
classroom orchestration tool to support teacher-Al complementarity. Grantee Submission.

— Holzinger, A., Langs, G., Denk, H., Zatloukal, K., & Miiller, H. (2019b). Causability and
explainability of artificial intelligence in medicine. Wiley Interdisciplinary Reviews: Data
Mining and Knowledge Discovery, 9(4), e1312.

— Hussain, S., Al-Hashmi, S. H., Malik, M. H., & Kazmi, S. I. A. (2023). Chatbot in E-learning.
In SHS Web of Conferences (Vol. 156, p. 01002). EDP Sciences.

—Iftene, A., & Vanderdonckt, J. (2016). Moocbuddy: a chatbot for personalized learning with
moocs. In RoCHI-International Conference on Human-Computer Interaction (p. 91).

— Johnsen, S. K. (2016). Implementing personalized learning. Gifted Child Today, 39(2), 73-73.

—Kabudi, T., Pappas, 1., & Olsen, D. H. (2021). Al-enabled adaptive learning systems: A
systematic mapping of the literature. Computers and Education: Artificial Intelligence, 2,
100017.

— Kamruzzaman, M. M., Alanazi, S., Alruwaili, M., Alshammari, N., Elaiwat, S., Abu-Zanona, M.,
... & Ahmed Alanazi, B. (2023). Al-and loT-assisted sustainable education systems during
pandemics, such as COVID-19, for smart cities. Sustainability, 15(10), 8354.

—Kanchon, M. K. H., Sadman, M., Nabila, K. F., Tarannum, R., & Khan, R. (2024). Enhancing
personalized learning: Al-driven identification of learning styles and content modification
strategies. International Journal of Cognitive Computing in Engineering, 5, 269-278.

—Kaswan, K. S., Dhatterwal, J. S., & Ojha, R. P. (2024). Al in personalized learning. In Advances
in Technological Innovations in Higher Education (pp. 103-117). CRC Press.

—Kennedy, T. J., & Sundberg, C. W. (2020). 21st century skills. Science education in theory and
practice: An introductory guide to learning theory, 479-496.

— Khalifa, M. (2022, June). The Role of Artificial Intelligence in the Education Process of Political
Science Field. In 2022 ASU International Conference in Emerging Technologies for
Sustainability and Intelligent Systems (ICETSIS) (pp. 409-416). IEEE.

—Khosravi, H., Sadiq, S., & Gasevic, D. (2020, February). Development and adoption of an
adaptive learning system: Reflections and lessons learned. In Proceedings of the 51st ACM
technical symposium on computer science education (pp. 58-64).

—Kizilcec, R. F., Reich, J., Yeomans, M., Dann, C., Brunskill, E., Lopez, G., ... & Tingley, D.
(2020). Scaling up behavioral science interventions in online education. Proceedings of the
National Academy of Sciences, 117(26), 14900-14905.

— Klasnja-Milicevi¢, A., & Ivanovi¢, M. (2021). E-learning personalization systems and sustainable
education. Sustainability, 13(12), 6713.

— Konstantinos, K. T. (2024). Integrating Artificial Intelligence in Science Education: Benefits and
Challenges.

ir VFeF b P/ bigel 5o sty cym olalllas dalila




Uo)g.oi LS)L"‘AS""&"‘ MT; 0 (S0 uu,.h ‘_gl.bu...bb gy /.Q|)§.3‘.> 9 Pu.ﬁ)

—Krause, A., & Horvitz, E. (2010). A utility-theoretic approach to privacy in online
services. Journal of Artificial Intelligence Research, 39, 633-662.

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

— Lapek, J. (2018). Promoting 21st century skills in problem-based learning environments. CTETE-
Research Monograph Series, 1(1), 66-85.

—Lodge, J. M., Thompson, K., & Corrin, L. (2023). Mapping out a research agenda for generative
artificial intelligence in tertiary education. Australasian Journal of Educational
Technology, 39(1), 1-8.

— Luckin, R., & Holmes, W. (2016). Intelligence unleashed: An argument for Al in education.

— Markowska-Kaczmar, U., Kwasnicka, H., & Paradowski, M. (2010). Intelligent techniques in
personalization of learning in e-learning systems. In Computational Intelligence for
Technology Enhanced Learning (pp. 1-23). Berlin, Heidelberg: Springer Berlin
Heidelberg.

—Mauti, J. M., & Ayieko, D. S. O. (2024). Ethical Implications of Artificial Intelligence in
University Education. East African Journal of Education Studies, 8(1), 159-167.

—Mittal, U., Sai, S., & Chamola, V. (2024). A comprehensive review on generative ai for
education. /EEE Access.

— Mohammadian, H. D., Langari, Z. G., Castro, M., & Wittberg, V. (2022, March). Smart
governance for educational sustainability: Hybrid SMEs & the 5 th wave theory towards
mapping the future education in post-Covid era. In 2022 [EEE Global Engineering
Education Conference (EDUCON) (pp. 1916-1926). IEEE.

— Moreno-Guerrero, A. J., Lopez-Belmonte, J., Marin-Marin, J. A., & Soler-Costa, R. (2020).
Scientific development of educational artificial intelligence in Web of Science. Future
Internet, 12(8), 124.

— Motallebinejad, A. Fazeli, F. & Navaii, E. (2023). A systematic review of the promises and

—Murtaza, M., Ahmed, Y., Shamsi, J. A., Sherwani, F., & Usman, M. (2022). Al-based
personalized e-learning systems: Issues, challenges, and solutions. /EEE access, 10,
81323-81342.

— Nanjundaswamy, C., Baskaran, S., & Leela, M. H. (2021). Digital Pedagogy for Sustainable
Learning. Shanlax International Journal of Education, 9(3), 179-185.

— National Document of Artificial Intelligence of the Islamic Republic of Iran. (2024). Supreme
Council of the Cultural Revolution. [In Persian]

— Nemorin, S., Vlachidis, A., Ayerakwa, H. M., & Andriotis, P. (2023). Al hyped? A horizon scan
of discourse on artificial intelligence in education (AIED) and development. Learning,
Media and Technology, 48(1), 38-51.

—Ng, D. T. K., Su, J., Leung, J. K. L., & Chu, S. K. W. (2024). Artificial intelligence (Al) literacy
education in secondary schools: a review. Interactive Learning Environments, 32(10),
6204-6224.

—Pane, J. F. (2018). Strategies for Implementing Personalized Learning While Evidence and
Resources Are Underdeveloped. Perspective. PE-314-RC. RAND Corporation.

— Perminova, L., Vasylyuk-Zaitseva, S., Shapka, 1., & Savastru, N. (2023). The role of artificial
intelligence in improving the quality of education and research. Futurity Education, 3(4),
46-59.

VPeF 3 P/ bigol 3 (glasdy o Sl dolidasd LA




— Popkova, E. G., & Gulzat, K. (2020). Technological revolution in the 21 st century: digital society
vs. artificial intelligence. In The 2Ist century from the positions of modern science:
Intellectual, digital and innovative aspects (pp. 339-345). Springer International
Publishing.

— Rafieian, O., & Yoganarasimhan, H. (2023). Al and personalization. Artificial Intelligence in
Marketing, 77-102.

—Roll, I, & Wylie, R. (2016). Evolution and revolution in artificial intelligence in
education. International journal of artificial intelligence in education, 26, 582-599.

—Roumate, F. (2023). Ethics of artificial intelligence, higher education, and scientific research.
In Artificial Intelligence in Higher Education and Scientific Research: Future
Development (pp. 129-144). Singapore: Springer Nature Singapore.

—Saavedra, A. R., & Opfer, V. D. (2012). Teaching and learning 21st century skills: Lessons from
the learning sciences. A Global Cities Education Network Report. New York, Asia
Society, 10, 2012.

— Selwyn, N. (2019). Should robots replace teachers?: Al and the future of education. John Wiley
& Sons.

— Senter, M. S. (2023). The impact of social relationships on college student learning during the
pandemic: Implications for sociologists. Teaching Sociology, 5(17), 73-91.

—Sheikh Shoaee, Hamzeh. (2021). Challenges, roles, and policy-making of artificial
intelligence research in education. International Conference on Management, Tourism,
and Technology. Penang. Malaysia. [In Persian]

— Shemshack, A., & Spector, J. M. (2020). A systematic literature review of personalized learning
terms. Smart Learning Environments, 7(1), 33.

— Shemshack, A., Kinshuk, & Spector, J. M. (2021). A comprehensive analysis of personalized
learning components. Journal of Computers in Education, 8(4), 485-503.

— Shishakly, R., Almaiah, M., Lutfi, A., & Alrawad, M. (2024). The influence of using smart
technologies for sustainable development in higher education institutions. International
Journal of Data and Network Science, 8(1), 77-90.

— Skrebeca, J., Kalniete, P., Goldbergs, J., Pitkevica, L., Tihomirova, D., & Romanovs, A. (2021,
October). Modern development trends of chatbots using artificial intelligence (ai). In 2021
62nd International Scientific Conference on Information Technology and Management
Science of Riga Technical University (ITMS) (pp. 1-6). IEEE.

— Smith Morest, V. (2013). From access to opportunity: The evolving social roles of community
colleges. The American Sociologist, 44(4), 319-328.

— Spector, J. M., & Ma, S. (2019). Inquiry and critical thinking skills for the next generation: from
artificial intelligence back to human intelligence. Smart Learning Environments, 6(1), 1-
11.

— Thornhill-Miller, B., Camarda, A., Mercier, M., Burkhardt, J. M., Morisseau, T., Bourgeois-
Bougrine, S., ... & Lubart, T. (2023). Creativity, critical thinking, communication, and
collaboration: assessment, certification, and promotion of 21st century skills for the future
of work and education. Journal of Intelligence, 11(3), 54.

— Tian, F., Zheng, Q., Gong, Z., Du, J., & Li, R. (2007, April). Personalized learning strategies in an
intelligent e-learning environment. In 2007 11th International conference on computer
supported cooperative work in design (pp. 973-978). IEEE.

4 VFeF b P/ bigel 5o sty cym olalllas dalila




U»)g.oi G)Ln‘soa:&m MT; 0 (S0 uu,.h ‘_gl.bu...bb gy /.d,ilo 9 Puas)

— Trisnawati, W., Putra, R. E., & Balti, L. (2023). The Impact of Artificial Intelligent in Education
toward 21st Century Skills: A Literature Review. PPSDP International Journal of
Education, 2(2), 501-513.

—Truong, H. M. (2016). Integrating learning styles and adaptive e-learning system: Current
developments, problems and opportunities. Computers in human behavior, 55, 1185-1193.

—Tuomi, 1. (2022). Artificial intelligence, 21st century competences, and socio-emotional learning
in education: More than high-risk?. European Journal of Education, 57(4), 601-619.

— University of Arkansas. (2023) Professors use Al to improve communication tools for people with
limited speech.

—Uskov, V. L., Howlett, R. J., Jain, L. C., & Vlacic, L. (Eds.). (2018). Smart education and e-
learning 2016 (Vol. 99). Berlin/Heidelberg, Germany: Springer.

—Van Dijk, J. A. G. M. (2017). Digital divide: Impact of access. The international encyclopedia of
media effects, 1, 1-11.

—Van Laar, E., Van Deursen, A. J., Van Dijk, J. A., & D¢ Haan, J. (2017). The relation between
21st-century skills and digital skills: A systematic literature review. Computers in human
behavior, 72, 577-588.

— Villatoro Moral, S., & de-Benito Crosseti, B. (2022). Self-Regulation of Learning and the Co-
Design of Personalized Learning Pathways in Higher Education: A Theoretical Model
Approach. Journal of Interactive Media in Education, 2022(1).

— Wang, S., Christensen, C., Cui, W., Tong, R., Yarnall, L., Shear, L., & Feng, M. (2023). When
adaptive learning is effective learning: comparison of an adaptive learning system to
teacher-led instruction. Interactive Learning Environments, 31(2), 793-803.

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

—Wogu, I. A. P., Misra, S., Olu-Owolabi, E. F., Assibong, P. A., Udoh, O. D., Ogiri, S. O., &
Damasevicius, R. (2018). Artificial intelligence, artificial teachers and the fate of learners
in the 21st century education sector: Implications for theory and practice. International
Journal of Pure and Applied Mathematics, 119(16), 2245-2259.

— Wu, J., Thorne-Large, J., & Zhang, P. (2022). Safety first: The risk of over-reliance on technology
in navigation. Journal of Transportation Safety & Security, 14(7), 1220-1246.

— Yoganarasimhan, H. (2020). Search personalization using machine learning. Management
Science, 66(3), 1045-1070.

— Zawacki-Richter, O., Marin, V. 1., 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.

—Zhang, L., Basham, J. D., & Yang, S. (2020). Understanding the implementation of personalized
learning: A research synthesis. Educational research review, 31, 100339.

—Zhong, L., Wei, Y., Yao, H., Deng, W., Wang, Z., & Tong, M. (2020, January). Review of deep
learning-based personalized learning recommendation. In Proceedings of the 2020 11th
International conference on E-education, E-business, E-management, and E-learning (pp.
145-149).

—Zhu, Z. T., Yu, M. H., & Riezebos, P. (2016). A research framework of smart education. Smart
learning environments, 3, 1-17.

—Zulfa, S., Dewi, R. S., Hidayat, D. N., Hamid, F., & Defianty, M. (2023, August). The use of Al
and technology tools in developing students’ English academic writing skills.
In Proceeding International Conference on Education (pp. 47-63).

VPeF 3 P/ bigol 3 (glasdy o Sl dolidasd qy




A VEoF Ao P/ S0l 4o (glaiid y oy Olalllae doliliad




