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Objective: The present study aimed to implement artificial intelligence in
teacher education in Iran: tools and challenges.

Methods: This study is a qualitative narrative scoping review in terms of its
applied purpose and approach. The research field of study included empirical
research, theoretical articles, surveys, case studies and researchers lived
experiences and field evidence from 2020 to 2025 that significantly addressed
artificial intelligence and teacher education. The statistical sample was selected
purposively based on their relevance to the study objectives and questions and
artificial intelligence in teacher education. Thematic analysis was used to
analyze the data.

Results: The findings show that the tools of artificial intelligence applications
in teacher education include intelligent tutoring systems, automated assessment
and feedback systems, virtual and augmented reality, artificial intelligence-
based learning and training analytics, personalized and adaptive learning
systems, virtual teaching assistants, data analysis, and management decision
support. The major challenges of using artificial intelligence in teacher
education include ethical challenges and personal, educational, infrastructural,
and cultural and social, technical, process, and organizational concerns.
Conclusions: The research results contribute to the discourse on the use of Al
tools and provide practical insights for professors, policymakers, and
administrators who intend to integrate Al into teacher education.
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Extended Abstract
Introduction

Recent digital developments such as artificial intelligence, virtual reality, augmented reality,
mixed reality, and cloud services have significantly impacted society, economy, culture, politics,
and education. Artificial intelligence has emerged as a technology that combines many of these
transformative tools to deliver personalized, immersive experiences for specific domains. Among
the beneficiaries, the education ecosystem and the teacher-education subsystem stand out, with
teacher education—one of the core pillars of the education system—not spared by these advances.
Education underpins societal development, and training an efficient, responsible workforce
remains a central objective of educational policy. In this context, Farhangian University, as a
strategic, mission-driven education subsystem in Iran, requires new resources, infrastructure, and
mechanisms to realize teacher education at the national level. Field evidence and three decades of
lived experience in Iranian education, along with multi-year studies on metaverse and Al
applications, indicate that Farhangian University—despite its 98 campuses and centers—faces
numerous technical, infrastructural, and educational challenges, and must optimally leverage these
technologies to deliver teacher training worthy of the country. Beyond infrastructure, the
university views expanding Al and metaverse applications as a moral and scientific necessity to
elevate future teachers’ training to an efficient level in line with educational values, guided by
data-based strategies and dynamic learning.

Identifying Al tools and challenges at Farhangian University is crucial because the primary
impact of this technology is investment in teacher education; by developing tools and addressing
Al-related challenges, the university can advance, with a particular emphasis on teacher education.
This research offers not only a coherent theoretical foundation for improving teacher education
but also the potential to develop ethical and responsible guidelines and policies regarding Al use
in teacher education and at Farhangian University, opening new horizons for teacher preparation.
The study examines Al implementation in Iran’s teacher education, focusing on related tools and
challenges, exploring application domains in education—especially at Farhangian University—
and seeks to answer: What are the practical Al tools in Iran’s teacher education? What challenges
are anticipated in using them?

Methodology

The study is a qualitative, narrative scoping review focused on the applied use of artificial
intelligence (Al) in teacher education. Unlike rigid systematic reviews, narrative scoping review
offer flexibility while preserving methodological rigor to explore emerging topics. The research
aims to detail Al tools and the challenges they pose in teacher education and to identify relevant
literature. A broad search was conducted across ERIC, Web of Science, Civlica, Google Scholar,
and Scopus, using keywords such as “artificial intelligence and teacher education,” “Al tools,”
“challenges of Al in education,” “challenges of Al in teacher education,” and “higher education”
for 2020-2025. Articles were selected for their relevance to the study’s objectives and questions,

drawing on empirical studies, theoretical works, lived experiences, and field evidence from
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researchers, surveys, case studies and researchers' lived experiences and field evidence that
significantly address Al in teacher education. Although not strictly PRISMA-compliant, the review
involved extracting information on Al tools and associated challenges from each document. The
data were analyzed using thematic analysis: initially identifying basic themes, grouping related
concepts into organizing themes, and refining these into overarching themes. This approach
enabled a structured synthesis of how Al is applied in teacher education, what tools are in use, and
the principal obstacles encountered, guiding future research and practice in the field.

Discussion

The findings show that the tools of artificial intelligence applications in teacher education include
intelligent tutoring systems, automated assessment and feedback systems, virtual and augmented
reality, artificial intelligence-based learning and training analytics, personalized and adaptive
learning systems, virtual teaching assistants, data analysis, and management decision support. The
major challenges of using artificial intelligence in teacher education include ethical challenges and
personal, educational, infrastructural, and cultural and social, technical, process, and
organizational concerns.

In explaining these findings, it can be said that the integration of Al in teacher education is a
transformative set that provides personalized learning experiences, advanced professional
development, and improved teaching methods. Al technologies, including intelligent teaching
systems, Al-based analytics, and automated assessment tools, have become the core of modern
educational practices and significantly improve engagement, adaptability, and effectiveness, and
enhance teacher education by providing personalized learning paths, fostering critical thinking,
and supporting continuous professional growth. According to the research findings, intelligent
teaching systems, automated assessment systems, and virtual and augmented reality technologies,
Al-based learning and teaching analytics, personalized learning systems and adaptive tools, and
virtual teaching assistant systems play multifaceted and complementary roles in teacher education.

Despite its valuable contributions, this study has significant limitations: the literature review is
largely qualitative and quantitative data are not covered; studies in this area are mostly limited to
developed countries; therefore, future research should be extended to less developed and
developing countries to provide a more equitable picture. The use of quantitative and primary data
is essential to enhance validity and generalizability, and a multidimensional and participatory
approach that includes the perspectives of administrators, policymakers, faculty members, and
student teachers is desirable. Longitudinal studies on the impact of Al on teaching practices,
student teacher outcomes, and Al-supported professional development models are also
recommended to address practical barriers and maximize benefits. It is suggested that practical
strategies be developed for integrating Al into teacher education. The innovation of the present
study is that by carefully categorizing artificial intelligence tools and identifying challenges based
on their role in the classroom and examining implementation, cost, and technology acceptance
challenges in teacher education, it provides a descriptive-applied framework that enables
policymakers and teacher education administrators to make optimal and comprehensive decisions.
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Conclusion

As a complex agent, Al can profoundly transform educational experiences, increase teaching
effectiveness, and help augment human intelligence. If we describe Al as a complex agent, we find
that it has a form of agency; that is, the capacity to act, influence, and shape human environments.
Although Al is not the same as humans in terms of spiritual awareness, its ability to process
information, make decisions, and adapt to different contexts gives it a form of instrumental
rationality. In the educational process, this transforms Al from a purely technological tool to an
active participant in the learning process, mediating relationships between faculty and students
(Floridi & Sanders, 2004). However, this transformation requires careful consideration of technical
and ethical dimensions and the provision of professional context for faculty members. Looking
ahead, the teacher education system and Farhangian University in the Islamic Republic of Iran,
aligned with Al, promise continuous innovation, better access, and a more adaptive approach to
preparing faculty for the complexities of the digital age. The future of teacher education,
particularly at Farhangian University, is being shaped by Al, but the success of this path depends
on faculty readiness, comprehensive strategic planning, investment in infrastructure, and ongoing
support to properly reap its vast benefits. Farhangian University must now prioritize equipping
faculty with the knowledge and skills needed to harness Al. Al is not just a technological change;
it is a revolution that requires human oversight and empathy. For this transformation to succeed,
faculty must be at the center of it, ensuring that Al fosters equity, innovation, and progress in
education. Successful integration of Al into Iranian teacher education will significantly improve
educational standards, making it a valuable area for investigation by educational policymakers,
faculty, and researchers.



@Jﬂi (hld s g

SR YEYF-FFIQ : Cog @Il YYOI-YAS: 1 gl b

I

Journal of Philosaphical [nvestigations

l Homepage: https://philosophy.tabrizu.ac.ir

e

LIy g 141 31 sphro Cud 5 33 (S g0 Gigd (5 lwodly

T 1939 Wl sau | = 505 afonast

khadivia@cfu.ac.ir :aebll, .yl ¢l ya5 ¢ b y3 oliily ¢ b0l o ppto 09,5 HLuild ¢ Johume oMk .)

S_yazdani@cfu.ac.ir :asbbl, .l pl ¢y i3 ol&uisly (5 jg0] o pde 09,5 sbaliusl ¥

LXVOCS

Ao SleWb!

ol 08 plosl la yilla g )il o))l plee Can i )3 (Sghme Gign (gilwedly Bua b yols imgh ibud
2o Calyy (Slateld ygy0 £ 5l S 00bad)S IS 3,809, 5 (63,8 B s adllas ) 2 yiRgFs (W9
Aolgd 5 A ) oyl 5 (6990 Slalllas i gy o6 5k WY lae ¢ o yo0 Cldios Jolis imgh dalllas yliwe .l
plao S g (Soas Joob 4y (k29 BB oo 4 S YYO LYY laJlo gloj o)l > o Sy (Jlawe
adlas u\”}w 9 Gl l; Le(j ]oLu)‘ U»L»J‘ 29 KWRRVS 0”9) L d)Lo'l 4494.; uB)f )1)5 )P )90 ‘JJ.)% ml.)).:

i ool ygenie Julos gy 3l dmosly Judoady s (gl b Gl plee Can g > Soiuan hgn g

53] ot g1 Jaito plas St )3 gine g slS slol3) o w30 ol ol aeBly
39l 5 S oo g 4o 03938l Caably g (gilome Cumdly G095 3)63 5k g o))l (Sl ciadgn
il g i agilme )t Gl (il 5 eudigilupazid 50k (laplss (egiae (hon ke
Jolis plae Gy )0 (Louan Lhon jl odlitwl sdes slaills g Cusl b pde (£ pS paenal Sluids 5 Wodly
Sloflo 5 53515 5 5 el (Sinp a5 5 b (sbipel (paid el 5 BUSI la il
ol

Glp 1y Glos slagiin 5 18 o0 S8 (oghan Uhon la)lpl ) oalitul (LS 4 Singl ol 16 S Aol
A3 o Al ) ) plee Cny 13 Eoan oob pledl mad &S e o IS Caslow Ll

gy Al tllde £o3

V¥ MY 18l )0 & U
VEF/ AN 165550 g U
V¥ -AND 2yl g U

VP[4 1Ll U

(Lo jlaads’
e Cwp (Sghas g
w3938 Cuably (g3l Cunadly
b slapllas

https://doi.org/10.22034/jpiut.2025.69864.4284
BY OB N g5 ©

s oKl 50



https://doi.org/10.22034/jpiut.2025.69864.4284

FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥y

4dondo

5 5 Capndly 03933 CunsBly oo Cusly ()9l (S ghan Shgn dlox | (lod 1S slajlulede bl Jliomd Y920
.JJ)\K){,’}'L" 9590 9 Comlow (i yb g Slasdl cdnols 4295 BB jobo 4 45 Wloads (gl Slosd g Al drwes Conly
#2518 a0 Bl gl 1) eaiS oo Slaisyslid ol jl o)l o5 Cunl 03)5 yb (55l Sy g ogian isa
ool oo Gy iangsST o gian JSga Lol laiad I (o sl 03,8 oS 5 ol (2,0)5 slaojo b L ye (paed
ool G939 S39el sl 0395 00t Y5l Sl i g el pllas sl 1S (G lsie 4 0 plae g
O3 o)lsam 58y o3kt illy I S g ulicasias g DS il G958 Car g Gl dnoly o dnisgs
Ol 2 Car g el 3l e ol lsisar pliSim b oSl cosz )l ol )3 950 ey (2Bj9el (45 Cunlps B
oylS g3l g Bl clio 4 oMl gy pllas 15 plae Conp 35 (sl 295 gmaaele 5 (g2 pmmly B L
i Aoz o 5 (LSim 8 oKl (ol Goyon 9 (i5e] 1o At 425 403 dus 5 (e a5 Canl il )
2988 3 1) plre Sy by o (2D S plgiedy @Bl cpl & w3 o LS (ogian Jhgr g oyglie sladise)
oty g (odjgel 5 (Bl B oje )3 lonas o e L iobjgel 50 5 iy W 2929 b )b osgs
Pl 8 wal 31 5588 0lb )3 aleo G dmgyslid ol g 6555 b il g Cngyig, s Ghgn A5l s)sebs
30 e 9 SW (6309, L (S ghan (o9 (yo7med (ng (Sbasyold 2,18 by 4 ol (bl slaille ]
) (e slagbi)l b gt g 2al)lS (oo & 1) 0a] plakee s gy (553 5 loodhs  ttie (g3l sk I U
oS ol dislae cax ol 5l GlSim 8 ol > (esias (r Cunn)lS Sloille g Wil (lols Coanl culply am
o952 b by sl Jo g oyl g 5 spslerly® L g cosl plaleo Can 3 S alop 398 ) ST e sdln
Sy 9 oo (6515 Slue S & Glagly (ul WS SWS plae Cun S 0fgds 9 (LK )8 oSy dsg 4 Ml e (ootuae
3 oslial o)l ¥ gtus g (IS (slacuslis g Lo odl)god dnngi 4 Slg5 oo a8 (0l plas i 2900 ]2
Y50 ol WSS plae s 69y i SlojU a3l g by 5k (LK B olRitily 3 g plee S )3 (egtua hgn
x5k sl b)) g Ll b 0)l)d bty (sl Jlsw AL cximd oo (518 1) e o b0l (slod SIS s &
iloee i 1y (olae (sla8 > slaai])b
Sl o Mo a5 wimd o L5 Jle B 590l g plre Can i )0 Sgiuan ign 5l oalitl dise) y> clidsd oyl ogMe
Fovan (hogn diej y> Slalllas & WS o o (YVF) ' Slj g 99 Jlte (gt @ 3,3 3925 (Sl sloaidly o s
Sldllan 1505 Bl 51 29 o 10y b Sl psle & o5 Bnss oeng5 9 0392 38 poin B (sladitd) p Btes lao Canyi o
S )9l 53 § 0335 o Aol poo AiBlidnngs (S0l Sl Sl (egae hgn b lasipo (sla g}y 4 s o Lt el (4
Sl i & bgpe g3 SIS (YYF Tl gl olSSgg) 390 plonl (A el iz 0Rges chamgs Sl 52
hom ol b oo i sliel 31 os Lo ccsdgmas Slinenys 3 o5 Cal (e giimn gn Jl oalital o (ole cin slisel
Lol o5 lads go o |y Incus 3 lallas 3 4,51 opl 5939 b 3)l85 D93 Wmojen dad p3 (Solol oyl Lol i Ll e gime

1 Wu & Zhang
2 Vhatkar, Pawar & Chavan



¥ G [ B il o 1 )f) ulro Cou s 43 (Loiro (yiad g jlwodly

3929 gee yabod SIS (5 Cunl D910 rlae Can i 55 (Egias (hen 0)lyd Cliid &S 9 e Lol clalllas (pl b
5 asby ol phee i )3 (egian Sigr (gilwodly () &yl Limgdy ell cul (YT T an 5 SUI5) )l
XS oo gl ) i B oKl 53 0294 9 (B9 9 LB5el 035> ) (52,18 (sladiels clasipe (sla il g a5l 2 S 5e Ly
9§ Wi bpliS lpl plee Cony > (ssian Gigr )5 la)lil o wtn SYlgw il @ (29SSl Sao )
90 (s i ol plee Sy 3 lagl Sl eolizal > ola il

g3 Al .

iy Maign flnseile ol atige g ole | ol 5 Lo e obxty and )31y (osias Gign Ml 55 Ko gl
D)5 3929 (sgas (hen Sl sy Slea cyp ol Sl 50l il oSS o] iy g (e gian Sign coloj o 5l 20
Conl (Gludl (oga 293 a5 (ogime (ign & S (e paiie jobay il 4l cpl @ dawg o 4 (g2 U )l
5 305S)le) wim ploxl ) ans o plnil 395 S5 52)b ) Gludl & by Wl oo &S Ngdioe oy (2amile (lgis 4
Dhsp g2 (s SloJilod cdladign (bjgel (slagtuns Ao gias Sion (slasysld qulro S dinej 3 (VoTF e
hsp S o bl by g eddigilopamd (6y50h Slayd dbml > (e b S8 O35 L)l la)lpl g egias
sl Sl s @ ST 50 oS sl oyl day 63650k 5 )5 sld,Sig) 0 d2g8 BB J98 cpleo G ) (e gian
2 b sl (3551 (glo e (Bl gl ) alocuod o aBLd I o) 53Le 5095 g b gl sl £yl
GRIBIL 58 esias Gigr (e sl Jelod g SleMbl (g)gld (VA T SbrelisS 5 3y o) Cusl 03,5 wnl b g2l
338 (VXY T en 5 opgorirdgm) 35S o Gialed ds (oB35e] @l 221y 6pstd cnl Gres el 5 )Shas 5 Jolas
S e 8398 (] D50 353 o5l (glady> dnogi 5 plae Sy ol g el gty (5500 ) S (oghan Sige
¥ SBGbe) cui cnl a9 a3 o0 518 Al ls 3 ) lacsl Sl g (8 5lie slalad wadgjle patd xS0
Sl glasl & )8 )55k 5 bgjloand Gk jl (sovas Gigr cnl oM (YIT 8K 5 15355 3) w8 o (2,
gg5) By oo DSl 4y (gl o 550l )3 1) 298 (i fl g A8 g S8 Altans J> 5 (30 S& (glacs g drwgi 1> ole
sbigel Jislo bl (5 4 ol (2,85 Joas b g 3yl Jle (bjgel 2 (slodyia 13 ogilly yobo 4 T (VoYY Tl
sobds calises L;‘z}?‘] slabse b lgs o (559U8 cpl (Yo VY &) g cantgs) 1S i ym5 o5 51 ] aolKiily colo b ol o3lel
Fovan GhgR BB GSd aw (VoY & e 5 o) ams Glalei | 398 spdinb Cudil 5 390 JB5le nibllas]

& Slg o ogian Ghgn & 1S o 18T WSSl (Bisel (6 pS e sloail b ) Sty 5 Sl Gom Rl 5

! Pisicaetal

2 Zhang et al

3 Fahimirad & Kotamjani
4 Sudjitjoon & et al

5 Dergunova & et al

6 Tubino & Adach

7 Popenici & Kerr

8 Chen & et al



FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥yY

23 Al Slegige s psh il 3 (ssian isn sl 09 o] iRl 5 A5 S il 8 Lo cugis
ol 005 0Ll 059> oyl 45 sl ploul Glalllas 4y L j3 aS o)b olyer 0 1) Sla il 5 s 93,5 0

513 St 1)
P Ehan Ghsh g ilre Cusdly Gdp)l5 Jlod g ey p Baa b cdmgh )3 (Vo) (SHl (Bolo g (helowl (il
00035 o 5 o9l pllas )3 1y (T oain] (5 g 4y o gyglid ol pléal (gla e § culno dilie 4 (s S3L g (Bjgel
2 ol 8 5 sl rass 5 (58 S )0 polio oo 4 (sl )3 egtian (agm 3p)lS & A o L alllas gl
2 9By oty Ol & (Somas Ghgn & wmde i (V1)) sy 5 yle el wlgs sl caio M
2y plakke 4y s slaglyy paBly (S L a2 ) g a8 e sl ) sl CudeS S )3 (sulS (o b0l
sly JoSe )l b5 g Cuns pladae (sl (3Rl (oghan (hgn Lol S (0 S8 i il ] gy ol
39l 3 san Sasm 3,05 )3 She (calS Lalse i (V) 10l 09y 00 slad 4y )b Shisel (sl g (LT Ll
bl 5 S5 amog @ Jlod csjlre cumlly o Lol sladilols b Jolsd (glopazed Jold 5 038 (ololid 1) (56550
2903553k oll® sl diiliy 3925 b ol )3 (PRI (S500] gy (59553 3l 5 (V1Y) pae (s 9500 )55 L 5
il 02840l)] slodia; (V1) 0,5l 03903 45T bjsal pllss (S5l 5 jgomeonly Kimpd (M (g2 el & Sl
ly st omeliae g 03,8 (At Copde g (b)) «spSok eyt dmod Yoz y2 1y Ghjgel ) (eghan Lbgn (65,4
oS sll Gl dawg Sl Cles (Bilie Bjgel (dlyime W]yl aslel Ul GRIB1 el
Sl (sl g ondigjluased (650 4 (Sl Wb Medgn Shjeel g Aadgn ple 0l gl pasd
o)l xS 4 (938 opslie g (BLEST (6550L lame (6 Sbags lp Madon (gl yins adign (xS0l (2SS
b3)s3l g ) b)) olpS1E 3 Sdes npie (spSk WLlE S G35 (md0pe 4 8 L)l S e
9 Olej Capde doodls jle3b w033 5 (S STyndl wiadigr (pudp 1) Copde g 3il 0 sdgilepasis
lopyl8 g il 4 (VF:F) e 5 (628 lfchle 1S o0 d9a000 ()bl iyl (65lo)365 5 (ollip (slags)Son
loailols Jols hj0al 0 ogtian Soon (slod )l oS amd o Lt (LT slaaidl g wBloyy (bjgel ) (ogian Sign
Siadsgn Jeloighy 26 o 5365 o)l 5 )l ¢SS (slag)glid ol Lo (Db ¢ bl (650 ciadign b0l
oy oMo Slasgd el (IW Jluwe a5 coass (Jlil g il G (Saly wle o G2l L Lol el
S ileodly GGl 5 &lpe (cwyp 4 (1) o) 5 s (Sol ittt d2lge (paaSS g (8 OMSUie g (ol
Jols (Lol sla il 0 o8 i V5 5 Lol dlgho (15 4y ot (T (laaidly g sl Jlo Sjoel pls 5o ogtias
5 paSude (lg8 395 (Slsi plp 5> Cungliie ale (Sin )3 wlge iyl (b G pu g S pilid b iy OlieS d9eS
5 SIS i o olse g 392 o Jelito o o ghamo g 8 5] SIS0 5 pamasito (595 29008 )lla5 Cins
5 ol Sl sy (bjpel (sladelyy 1)) 5 sl Cogis glge cnl p e (sl Sal wwidgy IS ,L 55 o0l
5 ol 250 e (Gyglyi > amd g oolatBl ad) ) Cudgaome ¢ Jliomd SIS (518 4 Sl o lapille uf (slasaly

2 Egman Gogr pleol & aioh i Jlo Sl gl slasild g (souae Sisn plsie b i > (V) (slow!



¥y G [ B il o 1 )f) ulro Cou s 43 (Loiro (yiad g jlwodly

Caled )3 939850 rie ALl (il paed 5 (5l 8355 «gjlwosl daosly Jilo ey aljdl 4 sl glie slaan] b
9 Lol (e & (V1Y) (siion 5 (amg ((Bopme 233 olpon ]y Glusl glie Sllos CudS d9u0 9 (o) )3 (29280
sials Jols o yalls a8 widly Lis g w3y bomeiily 9 aslul oS 5l Jle jiigel )3 (Souas Loed (slacus,
5 oioR Jied (518 63k dgete ol Llje a5 (Jb )3l (ol b alj8l 5 (I Slgw pas (6 S0k oo b
o1 )] g5locSim b o Bigel (iydaliy 0 sian Lhsn Gl siile aldloitiy 5 Cusl eyl g Bigel CudsS 5
Slges 5 (oBj0l (P ¢ stolad (8 ( (IS Slo e | (esian Shom sl (il gy (VF0T) GhSan 5 55 mebis ]
2 dadgn Jlo (igel G gl (ol godpog (V) paie (oo g i ( Sl 1008 )15 ) (egiae Jige
lceod 9 03,5 S8 (e 5 (ohmof (Sisel Soje> 53 i (Sovas Shgn & Wade (L 5 ool S ]
b Ll oyl ol |y banld (siloaiay 5 bty b)) ciadgn (bjgel cloaibols (6,50l (slopad sz
GBloyj o Sl glio BEL (ol g wjind $plnb (pogad mp el ( IW oS5 Wl b il
sl 03l (SpeSo loogayle (295 9 (B33 9 S1Sud oS lopj dmng ¢ Jlo dlgw )1 bajlo Gl 5 Cawg sy,
3 a8 amd e Ui el g 03,8 olulid 1y Jlo ybjgel (oludj)l slatlle g lacid o (VoY) (6350 5 (il oSl pib
oMo (ozmen bl Ll 08 o)lal (shyelip 3 gloj (ol 5 63k ilupasd & lyie )b dlex
Mo g puasd il 3D Cooglie obliwl o o (8 il ladd ( BL chcdluy) (awpd slrasliy b pleal o SMS]

2,3 3439 SYb A je L claanl g L)

o> 6 lellbao )Y
oA g3l paid 650k Gy L & am3 0 (LIS lae S 3 (egias iga plgis b (VoYF) T (e adlae
ol Wil (2laig)gld am3 W) 1) plae Can s Sl oo (ogtuae Shgn pglie (slady i) I Slusdy 5 (LT S ()9
Sl Lol wlosgy 330 (lalae Jols g 05l (l8l ) (o gian (oo 5 (e Sl oS g (gjlne Cusdly cindgn )l
g Mt a5 Majls join Laodly pogad w4 bgrje Gl LS g (etae Sher Sapius (slas S g ile (S
aalllas 315 3925 WIS )5 (ogtan Shgn (slalpl pledl 5 ogian Sign dlow drug ) ofigds clelne (Salol )5 SIS
303 Gl 1y p35 3,8k WIS oo (698 (nl am3 oo LS ples S 53 Wgo (e gian B9 0)l)d i (VV0) TolelsS
(sl 9)a9) s ply 53 Congliie g (IUST o SIS0 (5 lacudgioms L sz po S s 1) 0ad( g5l pased (6253L
lyome Mg laylpl Sl g md o o oA Jurud g (2y0 4 Sl 1) plae GIE lae S )3 (egtan Ghgn wgdled,
oaal (653l Cypda g 0,85k S sl xSl slaosls i g (silome ()5 Gl (o ghme Ghgr p (e
S o SS90l (Sls S el 91k 5 Qg S ey (6368 iz 63650k Sl (b 4 o] den S o
(Sl plhas S5 U298 dagi Slasl paass 9 (5518 o Pl Bai g (ool cllie dmosly (pogiad o 4 2L 4]

! Meylani
2 Kolhatin



FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥\¥

45 a3 oo QLIS plae a3 (sias Ghsr B Olgie b imof (b (VYY) el g S tailey (Bl 518 5 Yl
Jo0 g (guae Shgn p (e lgie Mg Il Sl g S (o0 50y 1y (NS st 9 65 (200 LB (Sghas oo
g oS w3 e LS (YoVY) Tl en g 19068 2000 0 058 23553k 9 Gilwsased Gl (sl 650k (slaols
Cagis |y At o (U5 S oo 2l 5y () 9 (BT Loyt sl o 5 pligmdils sl o2 wleo S 5 (s gan
e pglie 65k 4 g 3l 3929w Ll Llje (pl 392 L fcwl (Sl plae i shr)aeln Jes ©lp g S5 e
oeplae pledl b 815 oll 4y ( Sl ples i )3 039 ¢ Sliand o (sladely 45 amd o LS (YoVY) 795,539 oo
Giop g b8 IS5 U a1 clillhas )3 GBS )0 diayn it plRas (3 sladsliy 3 (£gias Lign
D sk LB Blgi o Sgman ogn a5 Cuwl o3l Li (VoY) T ke 5yl oled] pre cnp 3 Alie J> 0 Soian
4SS (63,3 (slajls b cuslite (6550l las g CudsSL (B0l @lio 4 o yiod B b S o] plae Con 5 CudS Sgue
pleal M & (YoVF) © ) Ka2 g (omdtaolS 9331550 d9up0 4 Lo (slaojen 0,b)d 3,95 5L 1)l 5 i sladdls ololus
plee Caryi g 4 gtue o3litl (glyy (IM] sloaug) 5 (ilsB 52 g3l o g W3, 0 )L3l hjon 5 (3jel 1 (Sgan SBen
9 x5k @l 3 (eI g «ludly > (bjgel diabon wlobo Sl edatal b (VoY1) 7oy Kan 5 SiS 58 45T
slodls Juloo g o5 4 Wlgi o Lgian Ghgn 45 wlodS 1T (YY) Voo g iz lodls oLt byl 13,50
Ols g o yglio dguts 4 U g yorio 00 g jlo pased M Iio &8yl 5 (63,8 Cand g g8 bla o lolids ¢ )b goiiily 5, Slas
o K slaal e G5 1, U ol 5 o8 lie Wlgie oias (bsn slapicl (slarog o) plKin il
Soslg Cogh g alby (g3lu)lS355 5Tk (gilupasd b ) plae sy )l Jruilly (oghims Shon Amd g oLt (V- YY)
odbol g a¥ole _djg0] miaw 5 2ol 4 Wlg o g dpin |y BEMS] o LSS 5 Jluses BIKE wile @lge wiS Jeoe
g BB gBlie pleo Cany ) (sian (hgn pledl and e (LS 5 (Y-Y0) " JlsS adly 8 S im0 ol sl
S (Saunls ) 5 (Gilodnd (npo8 bl (653 oS gilupasid Gl drugd (obigal (b gy (men
S So5el g gsite sl g (FIS] Gl S5 (B coloys sizym )l ohan 4y |) (ogiae Sign 5 Jlmd
)l (528 55 yo5 by 148 S oo ST (VVF) VS 5 J s S g0me | by Sl oo (o gime Shon Sl
ool plee S 5> (IS (gel 5 (8 slaair G Pl 4 5l ol 1S (oo g8 208 (BN (cdjgel el 4 g
—oredily 4 9 )15 |y (63050k ol Sgse 3)lse el )3 (el (slaljal &S wiladl s (VYY) Job g Sl cjolgn 358 o0

! Singh &Ram
2 Koprilu et al
3 Grover

4 Jamal

5 Kasneci et al
6 King et al
"Chenetal

8 Quyang et al
9 Megha Jain
10 Goyal

1 Chaudhry, Lee & Kim



1 305 1oyl 5 U, o seles oty 3 giomo piph (5 jluveoly

LS gl objgel (A 3 1y 00y e (43S el 9 03,5 S0 15 (63,8 6550k sl ppas b A8 0 S8 lakeo
2 Lol s g 1y Ghog 9 Ghsel Pl WIS (osian Ghgm 1 (e plre S i o Lt (VoYY e 5
5 (Soas Ghsp 36 WAk (YoY+) TolSen 5 Slgn 90 eoliul (i (550l (Bl (63,55, b sk 5l Sl
(il 5o ALy Gijeel 5 o 4 1y Joou ol 9 S o sl (S0l 03,08 kS dgue l s> oo il
e 650k 5 (Sovan (oo Sy 5 o (o ) (YVY) Tolen 5 S il po (Sl i b g colis
02,53 4y pasd 55k 50 ot g ol (£550L )3 ob Wil o sian Sign 45 Wimd o Lt Jle b0l Slunse
labyy wlgi e bl Jo (e 53 gl wald 1) (638 50k Slaed o A8 oo 405 S5 loosly I S’ S8
o Ghisel > (Foas o Gipdy eop & (VoVY) TonsSS S i plgmatily il glajls ol 2 1)
lie SHu g Lole cam slacl b ojplio ¢ Slojls sladyaly 5 baculu (g9 Colos tinjls 1S o 48T 5 3513, 00
Cal 5550]
635 (s3loipased (sbigel (Db 35 sy YL Sty ploo i )3 (osian Sagm pleol amd o Lt Slilllas
S o 45T S5 ol Cilisee (clamgly 2l 3529 35 e B slatlly Ll o)l s (clas 8oL ) cales
WS S8 plabregrtils g aslol )] by Sl (alS g (pased 355k Byl )5l Cushl @ Wl e (sian Sign oS
SIS Gen (lse (Jb ol b ol (B350l 18T g9 000 1 (s (SS9 FiGses 35Ok sl bl 4
Egean g Fhe 2l s B Blgice a5 3,05 3929 (HL (Sobel g o 9T (gl 6565 g (I sl S5 Sl
WS gae |y

T ICTTR
Calyy il joye Cunl jomacily) (slaiels 90 £93 5l (AS 0BT IS 2,09y 9 25 Ban Jlas I Sl Glag
WS (0 Soym plre S )3 (Ehae (hga b ladpe (ygte S 5 g QLR (olelid (gl aBljlisle 309, SG 5 e
S dlasl by Slegdge (o) )3 jeeculyy jhoatels jgye il SKides 3959 sl jline b Silostunsn (gl g0y p SH
oosm ol o blpl 555 dallas (gl (VY0 &) Sen 5 SSlg) S o bais 1) (B LB bg) B> b e 55 9 Al
ASilygres s izl gl g Syl cloolSly )3 g anl)d o po gy SVlis g olsl (Lol 5 plae S ) (S5
(Syae (i Sl plae Cap g (s (gn laojlenlS Sl e sl )5 plxl GugisSl 9 JISl S5
230zl Yo¥0 JLo BY-Ye Jlo 51 Jle (590l 5 plae o )3 (oan Gm slo 2l cioel )3 (ogan Gom s>
Uibai el 3 50 S e Camyi 5 Leginn Lbon 5 adlae SYlgw ilial b gl blsl olel p Vo 5 sl .03

AP BB gk 4 a5 ) (6390 Slalllas g v gy o) Kitigy Slise Saled g s Cylod (g ylas GVle ¢ oo Glalllas

YWuetal

2 Hwang et al
3 Kuleto et al

4 Nguyen
5Wang & et al



FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥\5

bad gy loguy WSt STy a8 Jb 0 .08 15 )y )90 widg Ay plre S g as Sisn 4
A gl 3l plae Can i )3 (6y9k8 ol 5l olil (sla tlle g (ogimn Ghon sttt o)lys (SNl dis yo (s 22115
bl 2 e 0 SET AL pmoliae (Lol b Il ybyy ol b o3litl gante Julos ooy 5l baosls Julosigay o (sl
Oxelide ((gan pl )3 00,5 ha odimd lojls (el 4y g 0l (ganall 4l (pelide (RIS, & eaalae (S35 9 gege

D35 JS5 5518 (geude b a8 )S )8 (0)555k3 90 0dimd lojls

basl .V
§ Wk BalAS ol e Con )i )3 (Egman (pigd (632,85 slal5l : Jgl Jlgws

S 3 Sgiae Jhop @5 )il IS slos S iyl jglated it sliwl Ll )3 ool Jlges @ (2555wl (sl
oo gl claailobu g baylpl slolid 4 e sl ol ygpe il odelcewsds (cladisl ad ygeude Julod g asllas e
slopllas (ogian Shgn e (bigel 9 50k Uil 03938l Cuadly g (s5lme Candly 05 3,683 ¢ ) sl ailole
P Grnte ExSmeal Gty g bodld LS (gilore )i ol (b lapiuge 5 oadgilepased xS0k
sl ghles gele jgboas V g ) Wojon (nl 3,5 plre Ca

re G )3 Ll (53,8 9 (gias (pign (Srailolw 9 Bl5l.Y g

LXVEL IR P W 51,8
d‘?b“ d)'l.wL;.a.’ib.f: chlAA L;]d.é)> K3 )‘I L;iL.M.uJ) ¢)g.3.¢gél.b;d| tgﬁfal.i dl.b:),,m u_>|)L> LSL“’W

(625 5 bgy (hjgol Sloos Bl g 5 o stae 3,85k da Ul b canlito s dsliyy | Labgn b0l
globme 35 ()l slagts) @ile® (sl il ol (S )lhe slalad 3l
Sx5k e (b lolae dlie > (gla 2Ll 5 (5381 S Sgute S )lke 650k
@h g 0,8kes a0 (5L 650k o 5 ol dajls b ploedih aen (ol
S Hlie ol (o puSol el 5 (sdiedgw il cdlitel Cgpa dems <yl

plre i )3 (Shydelp Jutemsd lig0l 5250 o pdo

SlapuslSo ¢ 3590l sl 2g 5 plate (ol luas Gasuls (6)9 )55k G398 b3y | slaptums S5k
ol 395 (mdoped qplolae Gyl (bl by 9 Sedse LB 2Ll @k | sl g b | slecslé
Gl g y9a> )l (Sueld 2Ll el (b GSibr g oeile 6L laSeSS JLEYS P9
Slayed 9 oM ) Liadyn 3)55 5k oy 5 bagewly 095 (2bjyl 555 N
Sloed LIS Ely gyl (glopal b Malss 3500 lolai 5 5518 slalame G5 | 5 (gilre Cuadly | plre S

L5 )| Jagess oylodmo goeiily (3 5655) a8l c6 3030k (19,8 izl g Olis ¢ obig0l luym | ) 03938] sl

LPRISMA



YyvY

305 1oyl 5 U, o seles oty 3 giomo piph (5 jluveoly

sl sl ‘ud;‘s)'yoi CLCSUST oy clodre gy (6,800 lyyod (gjlwewlin
ol bjgel (lgiome sl «(5559,18 103 53 NS oo (3305 9 (S3lhodansd (605 oS
slaghyy (oisu il il ¢ Jas (g )3 plae Con s laginlej] (siloamd «slailuyris

Bl oM slacumbse (giluJbo dolae Con ltalojl bome ) 350!

Shb s [egitge Jolge plolid (luass Coyin iledde (6pol e Jobs
x5k il gazed wslel ele S (S Sy dmte g7t ye S3)5mil>
b e 31 ity altne o g (o2lil S5 3m00 bl slaspg) £ loden el
k) e (68 il b cwlie gatie (bjgel (Slyie Mg S oo
ot @l lare @il 5 )b slaled jasuls dmodly Juloo 5 (5pglaen (s pS3b
Oledze goiily olwlid ¢ jlodre gty 5 Sas Judow g im0 o obj)l slaosld I diliiaugn

Olebre 92lily €8y (2ld) 5 R (padd S Gnpin ks (o )% 5

PRESPRCS
9 x5k
2 e g0l

Egae ogR

Wil )yt Gyl olold erdgileedd Ghjgel (owyd aaby (5l obyliw
2b55) o098 (6383 lodre oritily 3 )Slae b (5590l (lgima Babas cpunl )38 (6 S0L
Slabe 35l STy (6 s 5ain iy sl S5 6 ol s Shas oo
sl lsme 5 o) Bl edllas 5 lio sladnogi (adalidgd (650l dnwgl Cudglas ()l
yazio Ol 5 5 )lee (g Mo ajls olol 2 (6,50 Clups (b (el e
5 6ok oS dajls b cuslize (650 5 sl silogsased ok il 58 4

Oledzo geiily il 5

x5k plls
oJ..i}d)'Lw s

S 5

&yl (5598 3555 Byl Jgliie Y lgw 4 gl «olis jaas dlon I gyl by (il 805
ool (650,00l o yuwd dogizme )l bj g (938 sl b sl Sy 5 closs
g eloil Cuoles (silme slagsjlodund g wolSilo]] wsdisjlopas (anog (lole
e g (oleidly &) &l Kbl W gus 4y sl ity SYlguw b (6568 Gloss &yl ¢ dble

Oledre gomiily 4y 0 y5liio il ¢(ylgoedils 4 008 (Gl el e

0% e

i slacyrgize 5 cind (b blE cuslite Sl g JoSo sl bjgel @l 5 Slundy
3o slaodly Ll plales geiily (63,8 oSl 5 6350k slacSw il (plalee
(st sl Jdow &)l (A licares lrodly Judoo ¢ byl (sbeodly oo ¢ jladee gzl
S35 it (Gl 3] 03lis] cgolie yamas o glbumlia 5l Lo s 52955 (sl o
g (silwaige @lio sl (it «siseldss 5l Gty olre S 5> (6l sl
higel slmodls I S sl i zl sl daodly e (e sl )Kaly &8l g o)L

S pte S pS puenad ¢l

Jeloss g o

2 Rpde

plro Con s

2y 5l Sl (pbBlasil (60.50L slaywe (Sb L e den u;’s)',nT S i a5 > o LS ) Jods slaaidly




FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥VA

ly oliselptils &8 lie g Jolos cdiitisey oo 39 1) s S ppiasas (] LS o o031 (gloaiiSTe S 5o 5 (35, Lie
03Py g ile 6350k a8 5 OS5 3,583k 5 byl 3 S o Ustem 1) pledre bjgel (55400 5 9 A3 oo ]3]
LS o 5380 1y byl AT B g amd e i |y byl ola g S g A3 o A1) (668 g Niambod 3yg3 5k ¢ mnb b;
stz (slyome g amd oo (al3El 1) (63,8 (o OMelas S oo bl (ol g 1518 (slalazmo 039381 5 (5jlne Cusdly
P oo W Copde 5 S e—al SOk o cpl 4 aimd BN (6pS3b (iS5 0 b S (0 A5
bl |) cansS g Cubgo Jolge S o Cdypiti (653b Julos g 0325 slaJse g5 e Cogis (559087 (slao,
S3losased |y oligel Gl (Sl it o dgute |y ) (slagsby, taimd o Sl (20 1 55 sete (sladguils § S
)l glailaie som (clatin doodlsy koo 5 yjos 5l nizmen Lol LS o e ) i) slagbyy 5 A8 0
b aiiS oo i) |y Olodne ol 5 Sas g dind oo e i |y ballad 5 A8 o o ) 350k slay) cimd
Sl piored A8 Colin 5l (650 gla e 4 1y bl g 03,8 SLwlis |y o 15 im0 50 lakee g il
CasS S9e sl 1y (00Nl 360k g i3 oo ) (b jlius (> (Slrelyy (b 5 oddigjln at S S0k
ale g (aloal) 0935k Wlgw 4 ol (Old g j9—d> able (lly (gilre ¥ hliws fad e gy x5Ok
Jo5 g 4 jo 4 bt (pl (e o3 Sl aiiBu oo dge ) 6650k 455 5 dim e plodl |y o gl as s
e gl oz adl)l g b0l cl i g @lio o) i (lie Lar—ass o Slee (sloodly
5 03938 Cambly (gl mo Sigh S ggemme )3 LS o S by odygsho 5 Ll e los S e
ohigel (sanl b 5l g amd o il 1) (5)90 00 9 Jeles ity oo gt |y (—bigel (90 00 obion (5 S3L Ol

WS (oo Sl 42 )LSs g ol sloged 4 (lodne

23900 (2 O Ol plae Sy 53 (Sghan (Rgh (Sl I5] Cumt)lS 53 (Ul 4ot 093 Jlgw

sla i) Sl cla il aiwd 93 olwlis 4 e sl jgye 5l odelcwdas (sloaisl ¢ 598 s 4 Fwl (¢lp
5 sl g o8 sl g (Simyd b SIS 5 Bl sbills) sl sl il 5 (8590l ¢ pasd Cuial g (WS
ol (bled pols jobas ¥ Jgan )5 opl 48" b (Slojl

phre S i 43 (Sohuan (wgd 3,1, sb il Y Jgua

ol | 818
dRD

S esian (hgr Glapius ) Glal S e (ol xS 5 G wad | Coiel 5 (ST il
2 e Sbisysld AV gts ool pas Sl SIS daodls Coiel g pogad s 4 bgrpe | Sl sl

CSllo & bgypo slo S5 daosly liabl bl g ot 5550 50 LSS ¢ o gims oon
o> iply 3> ol (a5 23] €8 po 9 B Jpars o 4 by jo sla 155 (g

Slo




i G [ B il o 1 )f) ulro Cou s 43 (Loiro (yiad g jlwodly

) Gl Sy oalo g oniisel alel d9ia8 (el Cln slasl o o | objp0l
S8 ooy e B Jloisl (obigel @l p ite Sl (egian Shen sl
2902 G b Gl §) e dgime b Gras ol 1o il (s 5 plaleo ol (ool
@150 Jlosnl ¢ ale cln lae] (Glad o sl i (55l b
Ao o B mlie (Jluond (cboolKiws 4 owyiwd pas wleiel | coinl 4 plplb oo ywd 5 Blwyj E{EYRALCS
P ¢ 5ygld 4 plpl (o pod (LSS ¢ Bl Sl S (sladiz jo Y s g )IS | oS sile
Slge s plp 9 Jgod (s A cpg e 3bolio 3 Jliomd SSS 3929 5 glie & (wpiwd | 9 (i)
S8 5 b slag S olaill g sloal | elaza]
5 bkl (8 oyl 5 Chhsl (ele cla slacl Jlom al)sls gla Suls ns <
p3Y oMo s (el (gjlod Sy & bgrye Jlus aheS (LS5 ( SlMBI oyl

Sy (Jlrmd G )lee G (sgnae (i (sl b (sl chnd (ssian (350

g (S

6Bk pas ( BLb g (ool mlge 0Kl paw  pels slaJoallygiwd g cuwluw ladd 5 sl
(s by sgw (Nl 2l Cdlid pae egan hgn slaylpl Gliej g (Siap | Slejle

e (slod a9yl 53 Cuaglie ( Jiomd sl tsjle (slib 5 Byl sla)lil)

2,5 o)Ll 5 (sladins & plgi oo plas S )3 (Egtan (hgm 28 il dler e am o LY Jgio (slaaidly
CaSllo g (ogad w2 Sl S)SS (o )s ] Gl 1S g S cuan p Joldia &S patud Coial 5 (IS sl il
9 oyl & g b plpl (oo piws ((Jloms B (3L pj Slelll Jolis oS (8l ) sla iyt ggine
g bodly cutS 5 (8 OMSis celecin slacl o gyl Suwld a8 cla ills 94 o 395 mlie g Cljupas
Slgo 0lBuisly paw )3 gols (slay Jodllygins 5 acaslw ludb a5 Slojls ¢ (ol B sla il sl 38 seke g plédl
(s )8) sgu (Ml (ialS ulid pas (egtan (Ben (o)l (laine) 5 (Simjd (6) 5l pae (LS 5 o3l
Caled 3 9 DS 0 daier e Sagy il 3 Ceoglie (i lags s isilone glmad 5 (5wl o))
$123)Ss5) plp )3 Cunglio eyalo ailusl 39508 elociim Lidel (18 yuts (g2lil Si5 Jhals & o (Sjsal sla il

D)3 38T olajeyloe Sl w5 g (Eoan oo syl 4 (Sily opg
C‘“‘ Of

48> dnssgi 0a gl e 4553 sl & Col )8l Slasgarme plre S )3 (siae Sign plod]
o Bgn (5590l Sppima dlox | o2 giimn Ghon (slaisygld A8 o wal) 1y aBLdgue s slasby) g Ayt
o g Wlodd Jias e (B0l (slboged (635 pe dtwd 4y 355 bl bl 5 (Sgian Shen p e o dos
9 &5l SE gy 0 il paid (653 gl yrs LI L g AiSy 0 dgute 1) (il g )l (Jels 5 B



FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥y

(Egan Gigh g e Gisel 5 (5l Jelod g i w098l Cudly g (g3l coadly slacygli 5 oyl S
Sl i plae S )3 i (up 5 s srailalw g (e lalpl g 0ddgilow a0k slaplls
S g0 o] JoSe 5 ailrain

5 0% 0z (VoV0) ldgs (VYY) (GO IF-Y) (helosl g (b IF-F) 05l (laadly L adlllas () slaasdly
45 ChS amd lye Lasdly (pl Lol cdillae (VYY) jalga o (VV0) Jlgs (V1Y) L)y 5 o Bae (V+VY) o
9 SIS )55l rgman 3390 53 ol slain ol g At (£S5 9 ol b laojg () 3 Jlaios slasy,
WS (50 Cagl plre ST 0 1) b yolid ol oSl

Lay] 0 g5l e g by 650k 1> S LIE Siaign (ol (Slopiuus CS g Gy BBl (e 5
0 65l uas b (6353L Sl oo 1)) b g dmd oo yus |y (g0l (slagSI] ke (o gylone I odliiwl b g aiS o
58 oo ) olae i (B390] 53 5ilS slod ST 065 3,985k 5 o)l loailelis ity o 39 |y (ligel S el
s oy § ind bliS (a8 aplS glaialy ) ((bjgel (clod lilinl 4y 5 dliwaio g gy 2] alox ]
S S mo—al Glp 6153k Gl ilos a5 ploj > (9280 b (ole Ol lodel I Sluidy 5 (93,8 5L
5 Sl g0 090 |y 50k @l 5 plgmdily €8 )lhe sl g3l pasd g @Bgo 4y 0,85k L) g aimd o )] ) (g0l
@3 5 o9)S 2)Sles 5 A8 s |y Jleb (50l Sl o imad gl (V-0 o g 02 02) A 0 B |y )
5 355k wald lalee goatily (ol b conlito a8 0ab b lins g0l g ALiSe dgute (bjgel (sloegd (s3luedly sl )
ailsdon slalase 03938l § (6ilxe (slacaadly (YoV) ) Kan g KiS) diiso o dgae |y 6 p30b g 23k a8 coas
Sl GLISEly slag lw g lagjloans b 1) 6,50k aul )3 5 00,8 Cosi |y Glodne Jbjgel 45 a8 o wal 21y Llolss
Wilgice (aad,Sag) (piz & Mmoo LS (VoIT) GllSes 5 Slsa lidod tialy cpl )3 (Vo VF ) 5 (e Bao) 258 o0
) Olgztils slajls § g8 bl wipsl o9y 4y (b)) sloged 1> Jyo cligmiily 3 )Shos ) 538 losSojlil
4350 dilolw (pl 1 0gMe uiiS o pMol 5 00l asii |y 595 slallas bgzedily il cpl S o padgy € il (gl
Gk 3l 9 3590 ol 8 1y ged SIBIAe § Sy (el (6550 it OISl (Sgias (en g (e Sl el g
ol 25 (b (mole (6350k 42,5 B 0,5 o 5 3 1y (650 Sl g 050l ool (slallad g lgte (gl uased
9 S o dine |y (B0l Sloranad g guiiloj e wimd o W)l aiodan 3,55 1L 033 Lol 1) Ghad b o Jibw
(OhKar 5 jalgn o VF (o) sily g (—Bi5el sl03,Ssg) (il 5 b lpe B Ui o 565 |y 50 iy
2 1y 9el Gisls ya (6 Sl ayym daosls 5l LSl gl yseinl b ks (slapinms g odub g3l aased (6 Sk ailobs (Y- VY
b ooy |) Cuglyl 305 b @lge L dgalye 3 (63650l (Sl e 9 403 oo Budal (03,8 S 2y 9 Lojls ol
ol 5 (655 5055 g polio yobody (553l 5 oAb sl Cglite (lbdinnj g b lisel Sl sl il slaco B
4 g dSu dgae |y oS Cappde 5 (pd Siptelip L a8 mpin Gladidod g bagsilvand b Slgie 3,509,
sskatods (glome it liwd (pizmen S S gl Stilompleo (satailys Casi g o djgel slasplpli ptals
S o ] G955 (sl (oBjgel slalasms 3 5 Wloas (b (6353k 5 S ot 290 5 Ll | Sty



AAR G [ B il o 1 )f) ulro Cou s 43 (Loiro (yiad g jlwodly

5 53 s 48 lacliten J5ko 0558 o e 90l Ll V5 4 i3 (slogsly golio olsie 4 ol oyl
el (63,8 oleialy mlio g aim o ialiEl 1) l5ge] i Colis) g 390 |y Cllas S'yd cossd gl uasis cla oloinl,
b aims )] Lol (slacled g ar il Jols ol tils b od S clle o djge] ofylSen plgiody ASlgipo iz S o
Phb x50k 9 sl oo S99 Sl Sl Slatdy Baa b gilxe () hliiws IS 58 ) S0k 4
5 A5 oo Jos S3,0M slagialy plie lsie 4 i ool S o )l ogite cla i bjgel slalao 53 5 wiloas
Sl Hliwd lgieds Wlgs o el sl s oo &3] 00 g5lis wasd gl sleinly o Wdyes b &S slacbes b aily o
650k 4,25 b aimd )] ol glaclad 5 a5l 4zl ol lodno g il L3S oo Jlub (bjgel ] Sen
Slopseai 03l p e gl jiin b bl b cowla ] caldS clinl 51 68 maomad Sluiin g odls Juloo s’ 5 a8
9390 Slodio; L wli 5 (6 353b g oyl Oloyos (ilwaige o Sl L8 (bjgel 0 ailelw ol 15,5 4lalST]
FaYole g 5550 (bjoel Slapiums 4 Al o alil oo il ©ygee )3 )l Waodls (e (Sl S oranc
(YVF eply 5 Siw) 2590 ot

(VFY) pade o g lato (ol ingh 4l b (o b cutel o (BUS] (Sl iy aie )3 Simghy slaaidly
S350 9 Silred oSl b g ppliw OMes (IF1T) joude § g8 @l Bl fogad oy AB 5 (SW S SIS
B ltilyy 61 4 bgype (I o 1S5 030 (V+Y0) JlisS 5 (V-¥0) oiladsS (VoY) (Do 3] € s ((1F-Y)
sote 9 oS WlBA)le (Bl Sl ) 3 0)h Slsen (YoTT) (e o Sy fomasi § (ogad m >
iyl g Clies (Vb diie 5 SIS e I ncdbpj cied oyl (a9 Cliaas 3008 (VYY) (15 9 (VYY)
g htie (olle WS o (Byme s ln g Jgoud (prends (1A pg e Bblie j3 (Jliomd SIS 3929 5 wlie 4 (g pusd pie
il cind 4y (VoY0) JusS 5 S oo o)l (L5 @i (L (SOl 5 uiasd 6l pb & (VF-F) ptie (s
(B sl lly e )3 ably Jlgsan Gimgdy slaazily Ly aS wilazdyyy Jliond G5 4y (Y-VF) L) 5 (0j Ko
9 8 O g pa—aiie Sl (6950 39008 4 (VVF) ()0 5 69y 5 (VW+T) (o 5 o (sel> (slastingy
JbsS g ole Sln sliael (8 il Ginis (VF4T) (630 9 (silitead oz 9 A0S o 0yl Jlaiil g s> 51 iy (Sl
(VFo¥) oy g o (5ol slagstimgy ¢ Sloslow g g1l (slagilly ojo> )3 S o0 2okaa 1y (BT g0l (Y-V0)
(Sl ¢ oi)sS Guans 4 (WY) jople 5 (008 0l B)le o)l canis 5 adeitio (3158 3955 il ul )3 Cuoglie
2 NP (Soae G (lapiuw (§pSegm g o plp 3 (Sl g b OUSEe 4 (V) (63,0 9 (5iled
S taimd g0 ylatin (6550k @l 5 (alal i SEalS o)l > (V) 528 (63 5 b sloingly (digel sla iy 05>
S (oo 0yl 3)Sdas ploxl )3 lgemdily (Ulyy (gl & (VoVF) 5 g SNl (28 g (Jouass )18 )egu @ (V+F) g9
5l Cbllao ingly (sladsl, b aaisly oyl a5

b el (slopllss o ogime Shom (S5 4 45 dimd oo i Sl gl €S i Bl e 52
b Ul 5a8” «liaas oYL slodiyjo syl (abgs Al (elainl g (IW] ¢ 8 Mo alor I ot sl il

Cogh a9 By doodld sl g (aoguad o (AD ¢ w yuwd Cudgde ¢ Sluily il p) ans ( couns yoga



FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥yY

(s=iel 513,59y yu ) (b Sla e ((Sim b Slmasi (S9B slacadgaze 255 ¢y Cundls U g ol
Slop ity (el Sl SIS syl OMes 5 ailo oo slajlisy Jlazsl (XS5 BT 1 Sl (sl oalsd s
B> AB (bjgel slacdlad 13 ligel il cymly < ke (6 )0SS g (Silwesly (sladiyja dyie 55 (6 lgubd ¢ objgel
GBS dgag iyl Wb sligg 5 sy slaCudgize iy ke g (Bois sla Joadlygiiwd ks (jad SBan pae iz
Sl g Gl dia @5 g (e dalyd (el d2lge (oginae (Bgr p (e 65k b 2lb B g (Sl
OlSim b o5l Loguasio ol (oMol (65002 plro S plas 503 (gl bjgol (slopllss (pgzman oS Cssl ()
(Sltdy Gosloyj (9 BEL (g lacs)sld b (Sisel I 5 ale Sln glael (05 Lal Lo 5l oo tlle L 5
(Gl ol (Hhb wieils &5 Cavgpg) (aad g (58 lacudgie 5 by (W] g Bei> sbogle 90
b go 5 LIS adly slaciln) L plz b csl 205 b)) o pald g Shles sloJio ¢ SW] (glad kil
pleal el a9 ol )l 1) (bjgol S 5 03,8 e ]y gy oMo § (rogad o istel (oo (slacenily
S22 )kl drsgs p3lins o (IMEN g (555 olge (335 gy diajl phro Sy sloaaliyy ) o gime Shon fralcuddge
a5l as aad o Sl e BB sl yills g e o)d @S con oo Sl slael )0 Jlsus dlew 5 SMS]
ke (bjgel leiiad cgian Ggp JolS emailiy Sl )0yt sl 550 Slaiatig basly gl )3 5yl Sl sl (2!
oy o eginas yigr sacilwy o g nad Wylly) coiine jiar dlgw wiad jl)8 cuglel o1, EMS] GllasMe
cgilwodlol )3 jlays o oghumn Saon (SW] 5 (S5l slul 4 &S polr bjgel sloaslyy iS ()l elo s (LS b
slacdgize dallas cpl o)l (gladjgliws 3929 L 3gy dialgd (6)9,0 ba Shomy cnl Galow (sl (oole Ol (sLiae]
iy dige el 3 4Bl plosl Slllas £ wilodzs 03l iubes o8 (soodl g Cousl oS Bias Sludl aoyp 3)h s LB
O yianS dxawg b 53 g 4l deangy j2eS ol yeuiS 4 b oan] ladsd (pl p U ol dgdote Al drivgi (slayguiS 4
9 Gl (£)9yud (S pdapmens 9 jlisl Cusd (gl adol (slaodld g oS (laodls jl edlaiwl e &3l FaYole (6 yguai Ul
Collao sy 1y ladee gl 5 ade Ol slacl ()l sl ¢l pae olEuyd &8 S\ Lie 5 (amiis (60,55,
18> dnings sla e g Globae il gl ¢ )5 (Slaoged 1 (£gtian (Dom pb o)) (Jsb Clalllae cpizen ol
slp (o slagl il 3925 o0 dlaiiey 298 S 1as Llje 5 28y (os Blge U293 s0 Slaistin (2gtume (oga Sty b
Oben o)l 58> (canaid b & ol oyl ;o adlllae (5lg5 D95 gl LSim B oKty > egian Shgn plodl
2 S8 Ghpdy g sl (ol Sl (s g Ol oISl > it el p bl (lelid 5 (=g
9 OIS sl i ]y @ole 9 Colhae las pS el Sl & a3 oo )] (03— oy Co2)le St plae i

S a3 1) plae Con i e

S 5 Ao

4 52 Gal3l ]y ey it Bl S gt lises | (g0l Sl Slgi oo oz Jole o plsie 4 (o ghme bon
Colole (o555 magd o 425t qoilS Lhnog ol Jole S lgis 4y (ogian Sign ST S8 Sl Jbgn Cagis
Ol b sgime (2T L5 1 o giian (o 4] Glil slalaoro 4 (23S 5 (1S b cJoe byl )l



Yy G [ B il o 1 )f) ulro Cou s 43 (Loiro (yiad g jlwodly

ol )il codie og wilisen glaainj b ()55l 5 (6 maomal «leMbl (5515 53 ol (bl bl s s
5ok 2T 3 b 0aiSeS 1 Sy (Su595SG Byo Sl S ) (o gyl ol cbigel il by w3 e
(V¥ 500 g (y518) 39b g0 lgzedily g Al oy Loy, dlawly 5 48 o s
ol (oo i glael (ol (b dine) (9,5 wal)p g (IS g (8 lul 38> () pilie S5 ol (b nl b
Uik (Egian Ghgn b Sialea (] (oMl ($)pen 53 lim b oS _tils g plae a5 pllss ] 4 2SS
ol Jloed pas sl Saomy ly ele can glas! giluoslel (5 ulal (63,50 5 ke (oyid pglie 55l
sl (Sole] &) jo ol Cubge Lol 00,5 o JSub (ogimn (g bausgi (liSin 8 oSl )3 055 41 clee o o]
S ol 0318 (GLlje 3l oo (dieo o sl pgble Sty g BeSloyp 53 (oS ooy @ols Sl yal (o540l
g 3 )18 Caglgl )3 (egias (hem ke sl pY laclee 5 (I 4 dsll jas b ST GlSin 8 okl )l
Jo75 ol Cudge gl o) Slusl Jaen g o)l & 5l a8 sl (oM &Sy s (59T puis S o egiine

S o Cagl |y Ghisel )3 ey g 5gls lis ¢ oghan g oS LS ol pliabl g 3l o] 5 50 55 L a5l
&bo

(V)Y o dipol cspoliy lelllao  Jlo Gojsel pllai 3 (sgian (ogm siloodly Sy 5 wlse (VFF) Mad o 5 Golo camiisiol>
https://d0i:10.22080/eps.2025.28149.2295 av-vy

NO-Y (YA) N e Siisel 1 ool g ingis dolilas (o)) > aBh (hisel sdnl g egias (en (VFLY) Leste e e
https://doi.org/10.61838/irphe.29.1.1

IR (V) VA ol Cou o g (opty (S Limgh tbigel 1D (Sgian Lbed 38 (cladie) olwlid (VFT) oS 0)ls

g 35oplas y9y0 s Jle (hisel i) 3 (Soran Ghgn sty 5 )b lld (V) sl oy 5 ol csiliad S (Slinyd
https://doi.org/10.22034/j1t.2025.2055975.1030 A\¥+ —AY (f) V «cp5Db (cy9liS 10 (clodyglind 5 lotig, (s ko Sl

aSoluil lellle (bigel 5 sileme usdly g (o gimn Loom 53 2) 1 5y9y0 (VF++) sl o Sl ol g e uslonsl ¢ ilacs (gl
https://doi.org/10.22034/emes.2021.251559.\\5-A% (¥8) VY o uijisel  luiiy) 5

Yoty b Clellae ioplls y950 Sy bjgel )3 ssian Shgm w3 p)lS 5 il (VFHT) ola b0 e g il 5508t Slple
https://doi.org/10.22034/jkrs.2024.63182.1106 av-vs (f)

SNV V)V ol wolio colelllao da 2l g 13 )8 s Jluzws  Slasl plie (slasil b g eguan jogn (VF+T) & ( duslow] g Jouwy ¢ owlis
https://doi.org/10.22034/jhrs.2024.195965 .-

P Egae (g Cun)lS ol weplas 950 (VF4T) . puie ol (13,5 (630l 5 (e c(salyteng Beoe odljleols tolpes guperlas
A-YY (Y)Y el o el laesls (e hieel  maw 0 b g ey
https://doi.org/10.22054/jti.2025.82760.1520

latig) 2yl » e olal )3 iadn Jlo (bjeel 385 (sl ol Sladuog (VF4T) dazme e e 5 (Jredle latis toszbo ¢ Slle
https://doi.org/10.22034/jstp.2024.11659.1784 AM-5 (W) Y (sl 5 ple Cunlew o Slg>

FO= OV () ¥ gl Sisel 00 et gl (higel o esias Gher a8 (V) ibr sy g demme Jedus sl
https://doi.org/20.1001.1.28211014.1401.3.4.5.9

L Floridi & Sanders



FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥y¥

https://doi.org/10.22034/trj.2025.142184.2069 ¥ VY- \AY (£) VY 295 el

Yy-04 ‘(\) ) ;}Kﬂ uu.u.{u[‘,bo; b}g Cu/u.ld ‘uL.:.)l &uw )90 uo)Lwl » d)ﬁfﬁli 9 ()”)9“’" )D L;CM uo)?.tb bﬁ)ls (\\G'Y) L)"’L& ‘).)U
https://mwww.dmbaj.com/index.php/dmba/article/view/6

References

Abbasi, R. & Esmaili, M. (2024). Artificial Intelligence and Digital Human Resource Processes:
Applications and Challenges. Journal of Human Resource Management, 14(1), 116-140.
https://doi.org/10.22034/jhrs.2024.195965 [In Persian]

Arefnejad, S., Khadivi, A. & Alipour, F. (2024). Challenges and Applications of Artificial Intelligence in
Education: A Systematic Review. Journal of Knowledge Research Studies, 3(4), 53-76.
https://doi.org/10.22034/jkrs.2024.63182.1106 [In Persian]

Arya., M & Yadav, N. (2021). Artificial Intelligence (Al) and its Role in Teacher Education, GIS Science
Journal, 8 (10),134-139

Azimpour, S., Shahalizadeh, M., Pourbahrami, S. & Taheri Kordkandi, A. M. (2024). A Systematic
Review of the Challenges of Using Artificial Intelligence in Teaching and Learning in Higher
Education. Educational Technologies in Learning, 7 (26), 9-32.
https://doi.org/10.22054/jti.2025.82760.1520 [In Persian]

Blonder, R. & Feldman-Maggor, Y. (2024). Al for chemistry teaching: Responsible Al and ethical
considerations. Chemistry Teacher International, 6 (4),385-395. https://doi.org/10.1515/cti-2024-
0014

Chaudhry, A., Lee, J. & Kim, H. (2024). Al literacy in teacher education: A scoping review. Teaching
and Teacher Education, 131, 104165. https://doi.org/10.1016/j.tate.2024.104165

Cheah, Y. H. & Kim, J. (2025). STEM teachers’ perceptions, familiarity, and support needs for integrating
generative artificial intelligence in K-12 education. School Science and Mathematics.
https://doi.org/10.1111/ssm.18334

Chen, L., Chen, P. & Lin, Z. (2020). Artificial intelligence in education: A review. IEEE Access, 8,75264—
75278. https://doi.org/10.1109/ACCESS.2020.2988510

Chen, Y. & et al. (2023) ‘Artificial Intelligence (Al) Student Assistants in the Classroom: Designing
Chatbots to Support Student Success’, Information Systems Frontiers, 25 (1), 161-182.
https://doi.org/10.1007/s10796-022-10291-4

Cukurova, K., Luckin, M., Kent, C. & Luckin, R. (2019). Artificial intelligence and multimodal data in
the service of human decision-making: A case study in debate tutoring. British Journal of Educational
Technology, 50 (6), 3032—-3046. https://doi.org/10.1111/bjet.12829

Dergunova, Y., Aubakirova, R. Z. & et al. (2022). Artificial intelligence awareness levels of students.
International Journal of Emerging Technologies in Learning (IJET), 17 (18), 26-37.
https://doi.org/org/10.3991/ijet. v17i18.32195

Fahimirad, M. & Kotamjani, S. S. (2018). A review on the application of artificial intelligence in teaching
and learning in educational contexts. International Journal of Learning and Development, 8 (4), 106—
116 https://doi.org/10.5296/ijld. v8i4.14057 [In Persian]

Floridi, L. & Sanders, J. W. (2004). On the morality of artificial agents. Minds and Machines, 14 (3), 349—
379. https://doi.org/10.1023/B: MIND.0000035461.63578.9d


https://www.dmbaj.com/index.php/dmba/article/view/6
https://doi.org/10.1515/cti-2024-0014
https://doi.org/10.1515/cti-2024-0014
https://doi.org/10.1016/j.tate.2024.104165
https://doi.org/10.1111/ssm.18334
https://doi.org/10.1111/ssm.18334
https://doi.org/10.1109/ACCESS.2020.2988510
https://doi.org/10.1007/s10796-022-10291-4
https://doi.org/10.1007/s10796-022-10291-4
https://doi.org/10.1111/bjet.12829
https://doi.org/10.3991/ijet.v17i18.32195
https://doi.org/10.3991/ijet.v17i18.32195
https://doi.org/10.1023/B:%20MIND.0000035461.63578.9d

¥yo G [ B il o 1 )f) ulro Cou s 43 (Loiro (yiad g jlwodly

Gabriel, S. (2024). Generative Al and Educational (In)Equity. Proceedings of the 4™ International
Conference on Al Research, ICAIR 4, 133-142. https://doi.org/10.34190/icair.4.1.3153

Gallent-Torres, C., Zapata-Gonzalez, A. & Ortego-Hernando, J. L. (2023). The impact of Generative
Artificial Intelligence in higher education: a focus on ethics and academic integrity. Electronica de
Investigation & Evaluation Educativa, 29 (2). https://doi.org/10.30827/RELIEVE.VV2912.29134

Goyal, D. N. (2025). Integrating Artificial Intelligence in Teacher Education: Opportunities and
Challenges International Journal of Law Management & Humanities, 8 (2), 5875-5886.
https://doi.org/10.10000/IJLMH.1110725

Grover, S. (2024). Teaching Al to K-12 learners: Lessons, issues, and guidance. Proceedings of the 55th
ACM Technical Symposium on Computer Science Education, 1 (SIGCSE 2024), March 20-23.
Portland, OR, United States. https://doi.org/10.1145/3626252.3630937

Hamedinasab, S. & Rahimi, S. (2025). The barriers and challenges of implementing artificial intelligence
in higher education systems. Journal of Educational Planning Studies, 13 (26), 57-73.
https://d0i:10.22080/eps.2025.28149.2295 [In Persian]

Holmes, W., Bialik, M. & Fadel, C. (2022). Adaptive learning technologies in teacher education: A
systematic review. Computers & Education, 181, 104451.
https://doi.org/10.1016/j.compedu.2022.104451

Hoseini Moghadam, M. (2023). Artificial Intelligence and the Future of University Education in
Iran. Quarterly Journal of Research and Planning in Higher Education, 29 (1), 1-25.
https://doi.org/10.61838/irphe.29.1.1 [In Persian]

Hwang, G. J., Xie, H., Wah, B. W. & Gasevi¢, D. (2020). Vision, challenges, roles and research issues of
artificial intelligence in education. Computers and Education: Artificial Intelligence, 1, 100001.

Jamal, A. (2023). The role of artificial intelligence (Al) in teacher education: Opportunities and
challenges. International of Research and Analytical Reviews, 10 (1), 139-146. Retrieved from
https://www.researchgate.net/publication/369384184 The Role_of Artificial_Intelligence_Al _in_ T
eacher Education, Opportunities, Challenges.

Kasneci, E., Sessler, K., Kiichemann, S. & et al. (2023). ChatGPT for good? On opportunities and
challenges of large language models for education. Learning and Individual Differences, 103
(February), Article 102274. https://doi.org/10.1016/j.1indif.2023.102274

Keegin, J. M. (2023). Chat GPT is a plagiarism machine. The Chronicle of Higher Education. Retrieved
from https://www.chronicle.com/article/chatgpt-is-a-plagiarism-machine

Khabareh., k. (2024). Identifying the fields of applying artificial intelligence in education: qualitative
research, Educational Leadership & administration, 18 (2), 89-111. [In Persian]

King, C. L., Vincent, Kelvin, Warnars, H. L. & et al. (2021). Intelligent Tutoring System: Learning Math
for 6th-Grade Primary School Students. Education Research International, 1(1), 5590470.
https://doi.org/10.1155/2021/5590470

Kolhatin, A. O. (2025), March. Generative artificial intelligence in teacher training: a narrative scoping
review. In CTE Workshop Proceedings (12), 1-18. doi.org/10.55056/cte.920

Koprilu, F., Oluwatosin Oyebimpe, A. & et al. (2023). Innovative effects of artificial intelligence on
teacher  education. Conhecimento &  Diversidade, Niter6i, 15 (40), 449-465.
https://doi.org/10.18316/rcd.v15i40.11240


https://doi.org/10.34190/icair.4.1.3153
https://doi.org/10.30827/RELIEVE.V29I2.29134
https://doi.org/10.10000/IJLMH.1110725
https://doi.org/10.1145/3626252.3630937
https://doi.org/10.1016/j.compedu.2022.104451
https://www.researchgate.net/publication/369384184_The_Role_of_Artificial_Intelligence_AI_in_Teacher
https://www.researchgate.net/publication/369384184_The_Role_of_Artificial_Intelligence_AI_in_Teacher
https://doi.org/10.1016/j.lindif.2023.102274
https://www.chronicle.com/article/chatgpt-is-a-plagiarism-machine
https://doi.org/10.1155/2021/5590470
https://doi.org/10.55056/cte.920
https://doi.org/10.18316/rcd.v15i40.11240

FeO-FYA oo AF+F DY oLl R 0,90 ¢33 yud olKUGlo o ducdd slo yirg fs ¥y5

Kuleto, V., Ili¢, M. & et al. (2021). Exploring opportunities and challenges of artificial intelligence and
machine learning in higher education institutions. Sustainability, 13 (18), 10424.

Marofi, S., Veisi, S. & Mamandi, V. (2025). Explaining the challenges and opportunities of artificial
intelligence in higher education from the point of view of professors and students. Research in
Teaching, 12 (4), 181-213. https://doi.org/10.22034/trj.2025.142184.2069 [In Persian]

Megha Jain, R. (2024). Artificial Intelligence in teacher education, International Journal of Research
Publication and Reviews, 5 (12),1333-1335.

Meylani, R. (2024). Artificial intelligence in the education of teachers: A qualitative synthesis of the
cutting-edge research literature. Journal of Computer and Education Research, 12 (24), 600-637.
https://doi.org/10.18009/jcer.1477709

Mohammad-Mokhtari., S. A. & Rezvani, R. (2023). Application of artificial intelligence in history
education, Research in History Education, 3 (4), 53-65. [In Persian]

Mokhtari, S. A. M., & Rezvani, R. (2023). Application of artificial intelligence in history education,
Research in History Education, 3 (4), 53-65. https://doi.org/20.1001.1.28211014.1401.3.4.5.9 [In
Persian]

Nader, A. (2022). The Application of Artificial Intelligence in Teaching and Learning Based on a
Systematic Literature Review. Dynamic Management and Business Analysis, 1 (1), 59-
71. https://www.dmbaj.org/index.php/dmba/article/view/6 [In Persian]

Nadim, M. A. & Di Fuccio, R. (2025). Unveiling the Potential: Artificial Intelligence’s Negative Impact
on Teaching and Research Considering Ethics in Higher Education. European Journal of Education,
60 (1), €12929. https://doi.org/10.1111/ejed.12929

Ng, D. T. K, Chan, E. K. C. & Lo, C.K. (2025). Opportunities, challenges and school strategies for
integrating generative Al in education. Computers and Education: Artificial Intelligence, 8, 100373.
https://doi.org/10.1016/j.caeai.2025.100373

Nguyen, A., Ngo, H. N., Hong, Y. & et al. (2023). Ethical principles for artificial intelligence in education.
Education and Information Technologies, 28 (4), 4221-4241. https://doi.org/10.1007/s10639-022-
11316-w

Olyaee, S., Montazer, G. A. & Hosseini-Moghaddam, M. (2024). Policy Recommendations for the
Realization of Intelligent Higher Education in Iran Based on Global Trends. Journal of Science and
Technology Policy, 17 (2), 69-88. https://doi.org/10.22034/jstp.2024.11659.1784 [In Persian]

Ouyang, F. & et al. (2023) ‘Integration of artificial intelligence performance prediction and learning
analytics to improve student learning in online engineering course’, International Journal of
Educational Technology in Higher Education. https://doi.org/10.1186/s41239-022-00372-4

Pisica, A. I, Edu, T. & et al. (2023). Implementing Artificial Intelligence in Higher Education: Pros and
Cons from the Perspectives of Academics. Societies, 13 (5), 118. https://doi.org/10.3390/s0c¢13050118

Popenici, S. A. D. & 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.
https://doi.org/10.1186/s41039-017-0062-8

Qarouni., A. (2023). The function and contribution of artificial intelligence in teaching and learning of
students. The 15" National Conference on Management and Humanities Research in Iran.


https://doi.org/10.1111/ejed.12929
https://doi.org/10.1016/j.caeai.2025.100373
https://doi.org/10.1186/s41239-022-00372-4
https://doi.org/10.1186/s41039-017-0062-8

¥yv G [ B il o 1 )f) ulro Cou s 43 (Loiro (yiad g jlwodly

Roy, A. D., Dasgupta, S. & et al. (2024). The use of generative artificial intelligence (Al) in teaching and
assessment of postgraduate students in pathology and microbiology. Indian Journal of Microbiology
Research, 11 (3), 140-146. https://doi.org/10.18231/j.ijmr.2024.027

Sharifati, S., Shahbazi, H. & Mardi, R. (2024). Identifying the capabilities and challenges of artificial
intelligence in the evaluation of higher education: A systematic literature review study. Trends and
Achievements in Learning Technology, 1 (4), 87-130. https://doi.org/10.22034/j1t.2025.2055975.1030
[In Persian].

Singh, V., & Ram, S. (2024). Impact of artificial intelligence on teacher education. Shodh Sari-An
International Multidisciplinary Journal, 3 (01), 243-266. https://doi.org/10.59231/SARI7669

Sudjitjoon, W., Hengpraprohm, S., & Hengpraprohm, K. (2022). Al learning modules for elementary
students. International Journal of Health Sciences, 6 (S4), 12239-12249. https://doi.org/10.53730/ijhs.
v6nS4.11859

Tang, L. & Su, Y. S. (2024). Ethical Implications and Principles of Using Artificial Intelligence Models
in the Classroom: A Systematic Literature Review. International Journal of Interactive Multimedia
and Artificial Intelligence, 8 (5), 25-36. https://doi.org/10.9781/ijimai.2024.02.010.

Tubino, L. & Adachi, C. (2022). Developing feedback literacy capabilities through an Al- automated
feedback tool. ASCILITE Publications. 22039- 22045, https://doi.org/10.14742/apubs.2022.39

van den Berg, G. & du Plessis, E. (2023). Chat GPT and generative Al: Possibilities for its contribution
to lesson planning, critical thinking and openness in teacher education. Educational Sciences, 13 (10),
1-12, https://doi.org/10.3390/educsci13100998

Vhatkar, A., Pawar, V. & Chavan, P. (2024). Generative Al in Education: A Bibliometric and Thematic
Analysis. 8" International Conference on Computing, Communication, Control and Automation,
ICCUBEA. https://doi.org/10.1109/ICCUBEA61740.2024.10774819

Wang, N. & Li, M. (2023). Teachers’ perceptions of the risks and benefits of Al in higher education: A
case study of ERNIE Bot. Innovations in Education and Teaching International.
https://doi.org/10.1080/14703297.2024.2432429

Wang, P., Jing, Y. & Shen, S. (2025). A systematic literature review on the application of generative
artificial intelligence (GAI) in teaching within higher education: Instructional contexts, process, and
strategies. Internet and Higher Education, 65,100996. https://doi.org/10.1016/j.iheduc.2025.100996

Wu, T. & Zhang, S. h. (2024). Applications and Implication of Generative Al in Non-STEM Disciplines
in Higher Education. In: F. Zhao and D. Miao, eds.Al-generated Content. Singapore: Springer Nature
Singapore, Communications in Computer and Information Science, 1946,341-349.
https://doi.org/10.1007/978-981-99-7587-7_29

Wu, W., Burdina, G. & Gura, A. (2023). Use of artificial intelligence in teacher training. International.
Journal of Web-Based Learning and Teaching Technologies, 18 (1),1- 15.
https://doi.org/10.4018/1JWLTT.331692

Yu, P, Lu, S, Long, Z. & et al. (2023). Exploring ethical considerations in utilizing generative Al for
global knowledge sharing in higher education. In: P. Yu, J. Mulli, Z. Syed and L. Umme, eds.
Facilitating Global Collaboration and Knowledge Sharing in Higher Education with Generative Al.
Hershey, PA: IGI Global, chap. 1, 1-27. https://doi.org/10.4018/979-8-3693-0487-7.ch001


https://doi.org/10.18231/j.ijmr.2024.027
https://doi.org/10.9781/ijimai.2024.02.010
https://doi.org/10.14742/apubs.2022.39
https://doi.org/10.1109/ICCUBEA61740.2024.10774819
https://doi.org/10.1080/14703297.2024.2432429
https://doi.org/10.1016/j.iheduc.2025.100996
https://doi.org/10.1007/978-981-99-7587-7_29
https://doi.org/10.4018/979-8-3693-0487-7.ch001

FeO-FYA Lo IFF Y o,loid IR 0,93 oy oS o denld slo g FYA

Zafari, M., Esmaeily, A. & Sadeghi-Niaraki, A. (2021). An Overview of the Applications of Artificial
Intelligence and Virtual Reality in Education. Educational Measurement and Evaluation Studies, 11
(36), 89-116. https://doi.org/10.22034/emes.2021.251559 [In Persian]

Zhai, X. (2024). Transforming Teachers’ Roles and Agencies in the Era of Generative Al: Perceptions,
Acceptance, Knowledge, and Practices. Journal of Science Education and Technology.
https://doi.org/10.1007/s10956-024-10174-0


https://doi.org/10.1007/s10956-024-10174-0

