S84 slacols p e lisel il 4 (osias Ghen (higel dauls 58U 2955 (VF+5) .0V (e 5 iuaas o (Jguy ey Sl 5y 1B E] D9
NV (V)0 Ll duaog g i ool JuloslB Gy b Ghagn 9 bisel adlis S Ak

ey90 (CC BY-NC 4.0) (2loS b Gollas 5] g yiasd g0y dlie oyl Uil .Cansl 0diias 5 45 lato Wlio ol L] Gois colos VE-F 8

ol 43S

J97 W Ay Sl g3 (o (313907 1S 4 (5 g g ¥ )90 T Al (5951 (p3 g
Juloxit 99 gy b g9 3 9 W 9eT (O

e 0P ey ot s Gy e

3 gt s A 8ty i 6

erasouli@iau.ac.ir :J o sty Joul #

84S

Vg Oboan 9 obisel ool Jgos M Sl slacolis p 4SS b ligel i & (e gias Shga Ubjgel sl il (268 (985 (hag (] Gaa
bbaye ()5 5 (31 cldlas slaie (s ad plsl aghsiiw o9l 4y 5 (&S £ 5l Sl (iagR dg i Sl ReR sl 5 5550 b
ladgio B 1 5 zlsal (gulS mualio g Juloo (agh i doje (i o 103l upus 505 (15U 5 (6 Ty i (ogian Shga bjgel
035 (el (6 plaliabl g (6 pdidnl ey i) oLl Jols S 5 LS (slayban lodlatl b gy jlitel 50 ailejlas (o3 5 Lol
55> &lygld (6:50k prlete 650k ey Bllasl 6550k Jolid 51,8 popie A B 13 cold 5 a5 Wl LS VAL gl Sl 4y e Lol il
@ Slgige (Eyian Ghem o> Ll gl Nad (eanatwd (650b J9o0 g Jitie (6350b (ol (6 x53L gtz (6 153L 653k 0l s xS0k
oS amd o s g3y ol 2gib joxie (bjgel slaanl b bty S g Uhjgel (il nasi (Jol (Bl 33l (Gli] ¢(5 1 S3L oS g0

Gl )| Corge Llgi o gud Syl il gt SIS clacols g auld Jguol p e ST cliael JED 4 e giune Lien bjgel
gl ool bael pllas )5 iS558 (sl (st 9 93,5 T elazal 5 (0501 (B
bty 5 Ao s o o igel sl qyd el diucld o sopican yigm 115 §l9lS

Ve oo byl &
VF O Cadignd)l VY 16,5550 oyl

VPO Cadtigudyl YA 15 dy o)l

VFe0 ol 3 0 adgl Gl fo,l

V8 Cudgodyl Vol ol b


http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

How to cite: Jafari Ramayani, M., Rasoli, S. E., & Salimi, L. (2027). Developing a Philosophical Model of Artificial Intelligence Education for
Students Based on the Six Dimensions of Iran’s Fundamental Transformation Document in Education Using Meta-Synthesis. Training, Education,
and Sustainable Development, 5(1), 1-16.

Ubjgel
9 s

JI0L asugi

@' ATE © 2027 the authors. This is an open access article under the terms of the Creative Commons Attribution-NonCommercial
4.0 International (CC BY-NC 4.0) License.

Tralning, Education,
and Sustainable
Development

Developing a Philosophical Model of Artificial Intelligence Education for Students
Based on the Six Dimensions of Iran’s Fundamental Transformation Document in
Education Using Meta-Synthesis

Maryam Jafari Ramayani?, Seyedeh Esmat Rasoli**, Ladan Salimi*
1. Department of Educational Sciences, Sar.C., Islamic Azad University, Sari, lran

*Corresponding Author’s Email: erasouli@iau.ac.ir

Abstract

The purpose of this study was to develop a philosophical model of artificial intelligence (Al) education for students grounded
in the six dimensions of Iran’s Fundamental Transformation Document in Education through a systematic meta-synthesis of
prior research. This study employed a qualitative meta-synthesis approach. Relevant national and international studies on
Al in education were searched, screened, and coded. Data were analyzed in six phases of synthesis, and key concepts were
identified and organized into main and subcategories. Trustworthiness was ensured using Guba and Lincoln’s criteria,
including credibility, transferability, confirmability, and dependability. Data analysis resulted in 180 open codes, which were
synthesized into nine overarching themes: flexible learning, differentiated learning, technological learning, learner
engagement, learning motivation, multimodal learning, interactive learning, independent learning, and transformative
learning. The results indicated that Al can enhance learning quality, improve motivation, increase interactivity, personalize
education, and lead to fundamental transformations in teaching and learning processes. The findings suggest that Al
education for students, when designed on philosophical foundations and aligned with the six dimensions of the Fundamental
Transformation Document, can strengthen cognitive, motivational, and social skills while creating a platform for qualitative
transformation in the educational system.

Keywords: Artificial intelligence, philosophy of education, students, meta-synthesis, Fundamental Transformation
Document

Submit Date: 22 December 2025
Revise Date: 11 May 2026
Accept Date: 18 May 2026
Initial Publish: 26 May 2026
Final Publish: 21 April 2027


http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

AL drwgi § Sty (b 3g0T

doNdo

LS‘)" 60]&|)—6Qm13 )15 )G ;S.a LR d.d) )41)3 44‘)91..5 O.A..S‘)) LSLQ.))))IS C_‘cu.; )‘ <(U°)3"J )0 Sgean k}‘“"?"b» ul.o.».ﬂf s).._’>‘ Ao 4o
«6;5.)[1 0oy 39.7(.;» dil.v ‘0)75‘50 RV ‘) ‘5.»)9.0] ‘s.aou).v‘ 9 ‘5:‘)[5 Le‘.uda as 6)15 BY o] sl 00 J...\) o&iils 9 4wyl Wml)b
o Jl=s1,8 (Walter, 2024; Zhao, 2024) oS oo vy 550 Jlimms Kin )3 g (6,105 Conlow ( M3 ¢ e gian yoem dlgus b digw jo 1,
Sgepe ol Lol i o8, 590l isls  dass o ,Shae 0 (5 loline Sgugy ilg3 oo ciig0] (>b b cotan Lbgn plésl a5 ams o olis
ol ».(Dong et al., 2025; Song, 2024) 54 o o din by, wdled g 0dld Slgw ¢ wyd sl p >lobo b aS cunl [l S0 40
5 Slair (BT ws) (BLs ileaaily Gle 0l Glr sz)lr aliea € psran Sign Sijgel abnls oSl (nga L
(Padua, 2025; Roberts, 2024) sl oo &jy9,0 bj90] G oS>

u*‘)ﬁ)" .A...A)L..a 45«4.")5L.3 é)m 9 0‘9.....»» L «)‘).v‘ oﬁ)lf» )‘ J):> Bt 1l cv2lie JJ[S ‘)io.ﬁ P s 99 ‘Ls‘bj"'b‘) 4.‘31 o
51,135 (g0 (Stolpe & Hallstrom, 2024; Walter, 2024) el goli! slocs e 5 5,5 J>aline &)le ¢ Soias (o0 dlgu
S50l g 1T eassle slo oL dgiowe u_,.,).ﬂw.m Sy e 4 w00 a5 (65 9bbds & amaodi LT ol (6l Canlor 4 « ol >l YL
GO g0 o LS 0 (S > 9o opl (Park & Kwon, 2024; Saritepeci & Yildiz Durak, 2024) sgs Jou >k p e
5 570> b 65Tl slra,Susy b s wams o By ol 3,5 5 )l edlis (s 3l5 Ssmar 1) (oran (i (3jsel (held
(Song, 2024; Xie, 2024) sitws Lulyop owyd asby >lbes

50 ety ;o3 Can )l a5 aeo o lis waled g Sy oS oo &l o il g lacd b 5l g Sipdg, pgal o3l diepllas sla g,
Donget) o)l duass sloo,gbiws 5 candaiiogs (555 5 s OIS 6,50l jue (g5lo cased g dgioee Gadai o 205,95 5L
5 Sby sl ae 5l eoliiwl (Blas slacaslaw 5 glais,le Ly (Jlumms Kinyd 9 Ko sew l (al., 2025; Yim, 2024
Slgw oplply (Padua, 2025; Zhao, 2024) sgi 6,5l (Sl g 6 50b (63lo daw 4 i 3ilgF o Farog slopiuw
G55 30 5100l 5l S g5le w8 15 0 oo 1 5o |, Lol g bn 55 51 (sle poen aSLy eons (28 (23l (sline 4 1o € gran ion
(Stolpe & Hallstrom, 2024; Walter, 2024) golas] ow gicasl & lee ¢ lgime adgs 331 ¢ ot 543!

5 smae Saadlos b sl e SLslsy 5 0lj higel FosTUsS slaogsm 58 Slalllas alts ( Kin i (sle iy 5 Sipel el ko
POrn, 2024;) «)ls eouas Gognr plésl Cubbge ;o (slodisS s (iB bjeel lacKim Bos,5 a5 ams o olii— o 818
O;L..)T J.».u d)uw‘y L) ‘5\»)940] g/.”d.c 9 60944} > sod‘é é)l:-l WWA ‘w)Lu g)"’)ﬁ“’T )b ‘JL.A 6‘1.: (Wang & Li, 2024
(Love, 2025; Wang & Li, 2024) 5,5 i 3 slacawls 5l 5,5l8 o3lweoly wls 5 5, &jg,0 Cwodls (ylaasiie
4 ole (b el g 0ad )55 (azrsss Gy Skl wiedse bl (S LSols, Slpss Ol (el 50 SRS G
ainds OO0 slas; slacsglas ol (Mohideen, 2024; Pertiwi et al., 2025) cuwl ol sl zalS slas al, g 4t
Nili Ahmad ) 54 ,I55le 5 uSob Koo )8 g a0 <8l b Silg a5 85le oo s 1 Loian (ogd (g0l Gl 1y pdllasi— og
(Abadi & Feyzi, 2024; Park & Kwon, 2024

9 (£gan u,o}.db 6)|waLH» as DS o0 ul.m) ).a.>‘ uLu\)‘ | ‘leO o)l..bl ULA.Q 4 g ‘5.»)9.471 ‘55‘)45.7 9 ‘_g)ldfwt.w C.]a.w
ol Jgol (o)l g ool gl Blas glas luibv] :aiS jaue «ameain] 3 SlaSoP 4 « o Jpamme acled 51l aw o
O3l (Boi o iy s opl o (Roberts, 2024; Walter, 2024) 5,500 5 (o o3 slocss > g (o ,65
30,55 Ghgasee (ode (5ylocilel slojpe b 0o pig) Wil 5 BT cllol 5 (6,58 oSl ¢ egtan (hga SoS b SeadlST e 0y



AL drwgi § Sty (b 3g0T

o (glad > (g3luaiailys sals 13 IS cpl puiie las 50 Glolae Ca 5 a5 cenl (o (Kotsis, 2025; Krueger et al., 2025)
(Kabanda, 2025; Parseh et al., 2025) coul cstas osn ai¥siun pleol gl o3Y b i waled g 33 4

5 WolSasls jo ai¥gius (5,0 (sl el S o iyl Cunliws § oy S oo anslgailr (A8 i Co e g (D590l (500 my
Wrugi g oy glagiels (Glaiigd cS lie laySgile b a5 caul jlul Slej estas (hgn pleol a5 wilesls (Lad (w)lae
Gk 5l g asl € gmacoloy g €os wSob» Wb s pa, opl (Kabanda, 2025; Khairullah, 2025) sgs ol jen Slojle slacas,bs
L Lewl,oe .(Mon et al., 2024; Rezaei & Faghih Abdollahi, 2024) sas s )| 1, ;5501 (5,5 peuad CotS oo )3 0500
2ol Syl g da oyl (bl elae (siluaiails sladely Cooal e (B0l b yne 5l o2 slaghylE olSS (!
(Krueger et al., 2025; Park & Kwon, 2024) &,ls a5t Wge sla 9,5

Sodled oS5 a5 wse ol Sl glagialesl 5 e >l slatsy 2 e slagiesh (xSl (b gl 5
Saritepeci & Yildiz ) wS cossi |, golan! &5 ¢ codds o >lhb caind Wl o o3k 5,50L 5 ,5045 3,55 5b «jgmedlivee
S92 Slgiome b ogd oo Slatiy sland )l lodas Lawg € cwyo sl >libea» b 5,504, opl (Durak, 2024; Song, 2024
Stolpe & Hallstrom, 2024; ) aas (o9, |, G g Jow wols 5l sogpie S0 g aid, 518 6,0l sl los mhaw 51 eoiae
Slaal b l5en olnl ColaS obs,l slacsz )l a5 sims o L K-12 5 .50k sla,lil 5 slasels slays e )] s odle (Xie, 2024
(Rosi, 2024; Yim, 2024) cal 6,5,0 co350] e slalrs ¢ (5,18~ o5l

WST L 505,50k (silanialys (gages cublagy 5 Sl j o S adse JoSo salyd 15 (sl (slalane ups IS 5 5153
LOVe, 2025; ) oS oo sloish | osian Losp plesl o,ble 5 cas b ylojan cglad > 51 5 golinil Jlo ccslosls slac Lo 5
T e (glalols a5 wes o s SIS Jaem oS iils Slalllae cdagsyo 53081 5 il slodao 45 (Wang & Li, 2024
Roberts, 2024; Surbaya et al., ) 052, sedon 3g0] slaalsloe b ab a5 505 0554 Cus IS 6l dos Solel 5 Ll
Padua, 2025; Parseh ) aus oo a1, € ol 5148 ,> (55501 5 €anlgd e (6 I35 Canlw? sl oS 01 (2024
(et al., 2025

2ils (gl pdyioni 297)lr ol e 5 0l ST AE b ol 0 olste Sy (J9 sliel (Sl duje i o
—olamdl (s e B lilo) (P g (b el S (D solitel Coly S e oal b egias Shee bl
5 IS ey b allg co (6T s 5 Joe ;93] ools aalie aigSa a5 was lis b cgllhas (6651l jglid— ade g (glad >
(Stolpe & Hallstrom, 2024; Zhao, 2024) sises bixe 59005508 lamanm ) 4 g gd (uided Jlusus (i ,u g, Kius
5 o 50 sjsel Clae byb iy ((Sin b g laihie slhoglis 4 ax g b 6Tl lacdld g Iy giluas: (rriean
(Park & Kwon, 2024; POrn, 2024) cul sieissn slas,sld 5l 5o 0

Lo K00l (g5l SC0T 5 I3 g5l 08 ) (cotpe G Lo el B ol (55950 (1) 5 (Sl gy ST ( (3L gy e S
WS o S8 L 4 ol glinadd (905 4 s jie Glaie slaosls g jemma b Slalllas (ol s b o] eSS Lol sl
5 00ls b S coian Lhen Slaw sla Swslis | cegphe ClSS puw 5 Sl 8,504, opl (Dong et al., 2025; Song, 2024)
(Walter, 2024; Xie, 2024) sjlu o pal,3 1, calises sloasl 10 650k Blaal 4 oyl Jlasl 5— cwwgicaslp g BISG Jow
CeSlo 5 sale (g locilel (gl o Blads slacgzyla (g 45 wwo oo ST (g ki (bj90T g 5 (6 IS Sl Dol cnl JUS o

(Kotsis, 2025; Roberts, 2024) i anlys jbgase 5,56



AL drwgi § Sty (b 3g0T

Ololas glad o sgal ol 0uiiS (prad g3leiiy abld sluglilos 13 (L350T Gl 5 Ololes iluniallys (18 JoSe by
Krueger et al., 2025; ) 0515, oS 5 5,500 Copae g @iVole la bl >1hb wsls dlgw 4 daylpnl b Slsl 51 51,8 wub
s S (rpand )il g (31570 6y b Sl se Jstes e (sB90] Cuppe s yo (Parseh et al., 2025
Sloasl p aio; 0 ohga (s, ol (Kabanda, 2025; Khairullah, 2025) oS Jlgen |, pd o 50,05 pléol
Mon et al., ) aas o Siali8l 1) ol5g0]isls ailyglid g, 5euS 5 Slowlxe ,Sa5 SgSs cud b (gl ) loe g (gldm oe o 31,18

(2024; Nili Ahmad Abadi & Feyzi, 2024
G 5o Bro &5 ogimn igd (5,50l T 12 5 Canl (shins e w25 go Lol anlsid (] 3ol 51 o8 (gl wulgs 5o
ax LS & jg0d 00l ol g (BB Colale Wl a5 b slads las ] 0 4T (gl joe rnl €l g 5l o)Ly (5 uFoby aSL
by e 08 b oylg3ae laileie opl (Saritepeci & Yildiz Durak, 2024; Stolpe & Hallstrom, 2024) aub oo b9,
0§l a6 ,5 ol U wigd o1k (ol sleogads 5 olsize lojlu ¢ Sloj Lle 4 0iS o Slpiiny 5 ol aus jae Sl
P g Jelomil 4 SI L ol gl el e (YN, 2024; 7020, 2024) il 595 Jlme walsd (e 5 j90039 5
(ol 5 (S Jgol 4y gty (ad o5 col lisal s 4 (ogtan Sise (3900 sl (aeld (25T (a5 (g 50 lsd aiepllis

S5 (b 558l o Soil 5 ol 5o A b slacelo LS5

b gy

yge & GRg% Oy D xS o0 )8 (S Slalllae oye) o gy Bl 5l g evgr (63,8 ssln Bae o> 5l i (nl (b
Slallae ;0 092 ga (slaosls gl sl jglated, gl st (hg) 3l LABgR pod 5 Camds (A 43 b plosl gl it » ST L g Jlske
J.ALMJ 45 KW r:l?u‘ (Y‘\\N) ‘)‘)Li.o.lb 9 dlf 6‘¢1>)AW 69§.” U"L“‘ » A.\JTJ.B LJ'J‘ A :L\.S)f o).e‘...» Go}e,.n.a UP)L} dgd.» 9 umu
ol sl Al Ghask cal scnlplis o ol 3o 5 o) 160t 5 61505 15 T2 s 1355 Slaslne
235 (b lisel il 4 egtan (hen (bl abald (ol waz 58 GIE Baa b g e ale plie il

o3k o Wb OYlie a5 Ll Jlo wweds wiad ol Lol jasls Yl ol 5 gl 5 @Vle gy sba,loae & bgyye i yo
—sole psms oadaslis ale slaolly 5o Lal g e aled g a8 S e ) )5l8 5 (ajsel £509e b bai e 5 o Sl
LgL{bwLw 9 w)s 9 rg.al’.) aauls (S G w}b d")j’c] 0)9> l.: W @lsw JoLu)‘ 0092 I)lo ‘r:)LP 9 (Y lko 0092 ‘5..&3))
il anedss)] eabge bl g CudS Eus 5l aS Wigd andllas 5l clie Lo B st coge b lore ol . cppolis Joou aiw a5 2t
Meta-» «al5 id slacald & jbygp 5 (oigel & Soias Losd & jbigal 40ud® omon Lol slooslgadS oo dl> o jo
5 SID 50,55 aiile s Sledlbl slaolol o leoslgadS ol w0l iy 25 «Al education philosophy» 5 «analysis
b S gz aias g Google Scholar s Web of Science Scopus yszes >, slaoll rizan 5 oyl Ko
23,5 Sllis 55 b e slaaabinbl 5 caass slos, 35 o ciwgi— ol Ylis 1 ogdle a5 0l

85 osbie g5 5 i3, 13 VL 8yse b5 e g WS wmslis oyt 5| o nBialulit slaiaghy sl aleye 4
god S5 cede coaS 0Bl L Lo e e Sladllae Bi> 4 yoie ail 8l aial Clesl wials ragh Slaal bl Slysen o i

Dal Cawsay Sl sl oles Yl slacgaze



AL drwgi § Sty (b 3g0T

9 ily slo i o ol SYIgw (Buiod g wile (plo)lns bl S Slaiaghy Slpioe «s)lo patdi g 6,l050S al> e )3
ol V5o 5 Vg5 B loesls sl anlb 5l ool b e 00,5 2,5l 0dlS gloazily 5 oyl axals ¢ Jitoe
23,5 10803 2l G e Sl e B Sad aatd

Ol 5 oole CudsS (ol Jls g0 bl p wlie (25w ol o cubls plais] covie laiagh (3] (ow)p 4 (2l al> 5
S5 S5 )3 aiiiles oo g Widgy 510,95 2 Vb sale jlitel 5l a8 Slalllas il i 5 cpl 4 i3S )18 (55l8T5 0590 £9d9e b LS
285 1,8 eoliiul o550 (ol Jelo 5o caill ails A& gl 6k csz )l

Slacels e (otac Sigr (higel abald (505 ln (g (25 il glis 5| Jole slaaidl oS5 b s Al e o
3559y B O Ban 5 035 ety Sllllas b (agsdls 5l 1l po nl wd Ak (395 5 (el Deole Js s a8
B9 Olnl S g peled pllas lajls liwl) o mala 5 (Aeals

S Jold b jlone (al o oslitl (S 5 LsS sletel Sl (slajlone 5l dlaaidly 4y Connd Lol (Al531 g Woosls a4y oo Ll (sl
5 OEALSES lie o5 laatdly (g pdyoletel sline & 55k aiiwn Spdiolaabl 5 s pdanl (i Ll (sl an
) S hels 5 Bigel 355 0 e Slauniss & paosi Cubli Sagi onl @l &5 ans e olid (5 iy JU ol ol Rty
@5 9553k SublB 4 5 sy linabl 5 Conl lnosls Sl anl 50 e I lisabl 5 (55 m 5| an sline 4 3000 0l

Syl o Ll (Ko )l Kiwg sy Jawgs

basl

VA= olass ggame ;0 wodiin Slalllas slyione Jdod 5 (6510505 06, 80L 52 oo o pe plonil ) (g nl slaasdly (a5
G5 it slacalo b dign ;0 oligel 4ils 4 egian (ign (gl aiudd 00,08 5 gaiite dlal saimsylis a5 ab zl 5wl 5b paghe
ezl g 2583l 2l il j5lid cdgel sladaly 5 oo SIS 51 rmy iebs eedlin cnlasl gy 5 (el Cnolis Jsou i
G5Ok anTd )0 (s pdimeds 5 (Fuladlad (iin oSl el Lid estas (isn a5 wims o Lt Azl Wy e 0,
350l Gaa 2 v a5 00, S | 50k e Wl o0 B 5 (25 5lhs (65 T0k 5l Culon b asly w03l oo ol 8 1,
2 574 po o)l g Gmy AL 18 S5 chigel Dloas udS Gl L o ye eadlie (raizied 080 G 5 jloline 5 i Geer
Ol daipludl slacls; g (g3lme oy 00938l Cadly 9z (ngt SLos 5l 5l 6 pTo e 5 wlpsld Sl lee dngs Az 5 e
oeplie wlol (ul LS j0 0)ls i g eadai ol )0 ol Jom5 6l (Vb Cedib egian (her e (higel oS aieo s
ool sl aeoliinl ;S5 (l Bl s T3k silusie ole lodjliws dnngi ((Jolsd 650k 6T 0k il patt (eren
oS RS Bl 4 S e ST egian Ghgn Ghjgel 4 alz g ghedd ol Curmnl yy leans @l 39 5 e IVl 5 5L
Oligelpils (50,8 slaolly (sl Coas 50 lojan Wil so (egias (ea bjgal dhudd 45 wms so (LS sadig] Sl pspie VA- ()l

DS 513 San 9 Gheel ol Jspo S Slaal i g 5jgel plla CuinS Seuge



AL drwgi § Sty (b 3g0T

0l39eT i1 &y (o8 gl g (hjgel adundd (5ol bl ) Jour

3k pealie pedlie 25153 poghe
oaias el
(Y O) 6 250l 53 6 pdpdss el «(F)S)MYaS) 6 S0l o ciducadliss oSl () YaS) s S0l pualio (6 jlu sue stwosls R AN
(F0S) o5 o b om o cllan i g s (VY086 S0l ol Blad (FYaS) 6,50l ,o i (o 9Ssunly oSl JEC S R WU 191
Colos (FaS) 23 HlginS gl il 5l Calas «(FF 0O 105) s oS0l cidu Jugand TV O5) 5 Lie 6, 50b 5l Culom 6,050k Culos
AV $)s 53k
(Fa8) 55 3o Dloyzs S1El (OVANFRE)s 5ok )5 oo 2alS (FYS)s S0l o manlie pble oISl (5 ,Soly cinlals
(YOS 25l 6,50k sl 51 6 500 el () 0S)lgiime ko «((VASS) 5 ras Lt o Sledbl (ggoeinc
G5l OV 0S5 pFol Cundse sladnd (Vo o)ONV S5l oged & 5ol (V0SS 5 55l o ol SSol
OYaS)YVaS)al Sice Sl lecie
G 2 (FB)loj rabre 50 eyman g 3 LV aB)le) Ly pde dpnr V) Bi0el sloanie 28 0 e
S 3gue () 985 w0l Wig) 0 s (¥ 05)(VaS) g0l Sloas S ul3dl (FuS)anse o9mddyo )0 Loian S5l
o fkee Gl (Vo) eass  Cuddge (YoS) cole Cudibge (VoSN (FuS) bigel S (V) 0S)(TFAS) o,
Sl o sanl slawy, (FuS) >hb oSkee Ll (FoS) o>l o Shee il (FOS)(Fud) olos;)!
O 5k 5 el a1 )l 5 gm0 (T2 21
B plate 5553k 2,25 (VDO M 5,50k slowzs 5 s
S5k
5l sladae (1 )Tl g Giisel o wlgly sleosad (TFITF)Gaes 5pTol slaSass i Sx5h
Sl (P08l 6,50l (Y e SENTFAS) 6,50k o egian Lisn SSS 5 ool (¥ ) aS)(YFud) oibe P algbs
3805y 2 sk 3l edlitl (Yadlacs,glid b atbyiny (hiesl pacms (VaS)Bisal o daz slags,glid e
Sor ol Gl (M) pmad kel luea gl (Va0 YNV ol Sewssle
(YOS hjeel 039> 5o Jlumus BIKE mals (YAWE)(Y+ 0S)aiedion 6,50l Jugad ¥+ SS)TOASNYASE) (s nSb
udeted (VDD 5ok tdugmd (YE)spFol ;3 sl (B anmy (To)allgld g5ol
(FFa5) S5 slacasgasms (s 650l i olowl (VY AS)()aS) s S0l
5 eslial (FVaSTOE)G,Tok 5 el slopitly I spFore (YAR)s,Toly SLasS| Il olsiear (g)5lid Sl
3 G5 o e (VA ci590] SaS sl ldla 5 51 osliiwl (FFASIIY0S)6 S0l dnwss lp wy p sie sbSL UJIEE
9 oI5l 5l eolatwl «(YaS) g S0k o ailygls sla,lnl 51 (6,50 0 (VOIS (g lre Csdly 51 (6 150 00 (VDS )00 958l Cunsbly
O A05) s ,5k8 slapith b Laal, 6,80k () 25)M) 0)leipylus! slacls, 51 osliul () aS) eotas [bgn LIS
(FY 05 (FAE) Seig xSl 6,50k slap iily
(VNS FuS)ax LS b90] slacs yslid sl () FASHY + 05) DT (6 S0l (sLiad (BaS)(VAsS) slils joix (slgon s g
i 51 o3liiul (YRSl jglid slocs Lo drwgs (Do) ing slas,slid 5l ooliwl «(FYo)s S0l sly 5,58 L)l &l gl
obes 3l e ooliztul ((FaS)ledbl (5,5l b w05 (6 jlwesliie (B0F)(s,5b3 508 51 (6 w50 0 VA gims S ke
(FY SO ASS)s g0
a5l (Fad)snSol wnlp o ligelitils s> b x5 (TYSHTVGILS (Sl anog 5ok S5
ONVFaS)glael 6 Foly VPO FS) Forislor (s S0l (V)03 cale ailp sl s e (N TASHOYOS) Lo &l fes SrSol
(YEOSNTYOS) 6 S0l 5 Lie dnmgs
2 Slabl (¥ EIIVAE)S 0l @ s e 2,55 (VP e gian Gagn b 650k 51 oligelials s pdy il S5k
(B 05) 5590052518 (6,50 slo 3,5 Sgnge o)+ 9S)HTASS) 5 pSly Gl
2 e $550k Jilaa 52555505 (YVAEINN 8E)ple (5,650 (sl 05500 bl (Y Va5 150l 50 (08 (56553 G 5ok 05253
oSl LAOS)pTl  Bed Sl OBSITAS) 55K 6Tl arwg  (FraS)osgidl  cosdly IR s pSeb
(P05 (FaS) 50T 2308 05550 zal33 oY) aS)FRS)() o8 s 550k
2 s $x5l 5l Gl (FYAD)Sel OMis dgue (YVOEXFr )Tl slaclld 5l coles 5ok
(Ve 0)TFS) 6 ol 0T )3 Jogend PV OS)TFOS) o 00] Canlimr 2al33l (YFOE)(FY S led 5 s




AL drwgi § Sty (b 3g0T

$loogads (YAS)TASE) 55050l slasis, 51 s 50y YA Fa5) 3y 3k el (VFONY + 08) o gz Jalas 5ok 5ok
51 ooliial (VY08 ey 0T bl (55,5 gaiie d(¥PS)ia o b 6,50L sl I3l (1 FOS)FASE) S xSl (s Sl Gomdl> ek
(FASSNYASE) 6 53l slaogeds 1ouss (FuS)(VVaS) (6 S0l ciduges (Fud) cb)gel dax slos Sug,
(FS) o yd aols 5 Sledlol (6 y5lid 5ails «(YAS)(Ya5) s 55lid 5 5590l (nils «(VASS) il oaoyd asliyy G 5l 6 S0 r00  (iils (g 5Ly
S5l 2,55, 0 sk 5l esliul (FYNFY s pSol (slaylyl Jalss (FYad)spSol lp ol slojlpl  Jholss (5,50 S5k
OFE)TYaS) Lolss e 3! Shelss
e Sholss (5,518 )+ 9ENTY9B)(s 0l 5 higal (glolos s ¥ aNOVAE) Lalss (5,050 (Vo) oS 5 550k (el 5500,
(F0S)phas 5 550l 21 oy Jolss Laal33 (Y YOSV S) Jolss 0,5 Jlad ((YASE)S e EMalas dnngs (¥ Y 05) e gan aepllss
(FYa$)() o) shalss (5 50
Sloare; (VaHOAD) Jits (5,50 (FaDpligel s 550k iloears NV DOD el Siloeans  sllogans x50k
5Ly sl (YaS) 65500055 Ulgs d(VASS)j50l055 (sla il 51 aslaial (YAAS)Y FuS)oniss jlo sased (s S0l Sl Jite
(MNP a8) loj slacyagame g
RS R O T S NP NPT FPS WG PSP ENCHTARC PN P PRSP EO ™ Ay
(Va8 35900 (655042 Sonte VY 0S)Y 035,50 42 slas jgliws
S5k
(FASTY 086 50l 5y (VW aE)(Y + 08)(6 oS0k 55008 dnnsgs «(V VSTV aS) 5 l500T 218 (6,050l s dnngi  5,0l5  dnwss Jos
sk sk
S5l O ADIVPE)(5 550l b, ks VAR liaal 1o (698 (slacellb 65t (I Y550k b2 sl S 3leldgSs
(YY a5 (FPaS) Jgome o> 5l 51, S5l
ISV AP PRC JCUURT A I 14 o IEC S VON IRPLPSCIUN (P SRS N AU IC S Q TR T4 RINCS WPINK 2 PR PP SP SN SN TROIN
Vg5 (VP g0l iils (6,50l slaaie) Cagii oY+ aS)(V ) 08) cb550] laal 3yt ((VASS)YYOS) oibe
5 el @l (Y)Y IES) s S0l cuiS mlidl (Vo)A 650l cois (YYS)(Fad) o y5
A)s xSk
Sl (VY5 (FaS5),S8 @ lee ialidl (VY OS)O0S) 6,50k by dgmge (¥ + 0)(FS) 6,50k slaclls 33l il
drwg (VTAOAS)FOS) s5ls anwg (V)N S)HF) 6,50l sloae (FFE)(FoS) Gros 5 S0k sloeolls
Jlos 058 Cugls (YT OO0 alins sloc Lo 6L, (V1 05) sogtie S50 drwgs (VALY c5lis sl e S5k
(YYa5)(V 2086 50l i Sgage «(VA08)(5 S0l ol )15
Candy ey (OTIOYS) 6,50l mudlin darwg (BN )osllas 5 .50L (O FobS los 650l anwg  Lulpd  deuge
(VY SE)YF03) 6 5ol sloasT 3 3gups (Y ASSIEOS) 6,050k e pon D33l (A0S 6 o5l Lyl 18 Sgag (A0S 5 S0l S5k

2y Slaxl g S0l

Srigess edlie 3ludilad (5ol anld gilueole (Il Wl (oras Sigp p e ieel 45 518 wST ()T porde ol
oS el it BB 5 Ly gan1b aSly (ot pe G 4 550k 0,50, onl 50 S pald plisel il 6l | e g g Il
Slr @y 5550 pald 5 (550l )5 e alS (d lgieS pligel tils I coles ams il (55U slajls 4 Wil e
S Caghs ) ol o )8 g hjgel Clloe Wl e 650k Ho (o pds Bl aS aas o Hlis ol slalnl A e yiws

rlso 5oL

5 & be,locs b 5l oolitul (M oS A oSS 8 3 pammie g Dglite 6 S0l slad oo BlS A egias Lign W ol o
el Boyb 5l (6Tl 50 (550 RS (s 3l 05ise yzie ligel IS ol 5 S Gl 4 (Sea daciaBse (siludnd
@y Vb, si‘)'s‘] Sloas ZodeS s & ploiie (6 x50k 0,0 (L il 5o (satee A (uy S oS 5,1 5 loj oy ol 32
il se ol 8 Gl5S1)8 6l Sl g g gla s asly

&l 9l g5k



AL drwgi § Sty (b 3g0T

oLl b b )5 il (65050k sla o 5 Bros (6 2T0k GLaSiST 055 o0 yo 1) @l 5ld Slao )55l ximsg 0 50S pgde 0]
Sl 6y ALy 5590] SaS (6l (6l o A5 (o 5lid A5 ol 435 ! y5Tly il gl (o puFoly Lasla] (laclyy, g 035381 Cannily 5|
ailyglid sla Lo 2,05, ool b ol GIKe lacusgame g (650l 5y g Jluoms SBILE mals wiljglg slagts, Bl
igh oo e rg Il 5l e eoliil 4 o] 5 bl dnngs o)l5gel il

G5l 5550

| Sosislo cdhos (650L (sl (laces 3 (505 @al3 b (e gians agm )l 35 o3 (6 aFob anT b 5o ligel il Jlud (2 as ol
Oliee SRl 5 ole Goanlp Cag (lym ey (650500 wediee Oligel Ml (S 5 (e Lt (al sl S
093 S0l ol g o S o Lol K5l asl ( zils saisSedl e s 4 l5ge] ils 45 0gd e wge (5 pS ok ) Lg).n»)...‘l.’
sl

&350l 0SS

(8 350l Ba oloul il 550l il Sg,0 (slae 550l 5SSl (6l (s0ied 08 S e BilgT o (Soan LhsR AT Jird e Hlis laasl
L olspelmils ()1 50 a5 a8 o bl (L2501 (anms g slas sl Gk 5l 6,50k slacalled Sl Sl 5 Ghjsel lacaulis
Cude (0,5 4 aSly Jeass o,Slas 4 Lo & 6,50k 03551 a5 ol QT ow L J.x: ol 1o oo 631,84 (g iy sl
Sgdige ke Gl g ple 4 S

9z 650k

9ol «( Suig Sl (5 S0l wiile aliie laoged I 67Ty Mhie Coeal SOk oyl g labs, o g5 (S cnl 5
et | (g 65050k Wlgh oo (egian 198 4 a3 o0 Ol (5 S0k Slroged ydS 5 s Slo)lpl A (LASuE e (s ks
0580 Olisel s sl anlrans 5 1518 (6 S0l Sludine; (Bl (o> sloaslin 5 555l b B0l 5l 2 ogdle S
old S0l

Ol (egian Shgn (lalas (slacs)glid 5 3T (slap it (lols slaylnl o)l wST (5 50k wnld po el G2 pogie ol
Sopllss o 5 o yll IS 4y o oles 65650k 3l sn @818 1y Gligel il 955 oo 3 5 59al I 5 ples lee o0 S o Lt
IS o Lgy g dgmesiz s,z 4 gy Sl Sl Ghjgel anlid 5 09 omie (5 Sl Bes 5 CuksS Gl 4 il e

o 5 S0L,

‘}y—lo? Sl )l b ol oals g jlw saseds § i (55 0L gl ae 59,5 w2l,8 ( egian (s 5l eolaiul su S slas sbuws 51 S
Slisle SUls 5 lajls a4 azg5 L1y 055 (6 ,u50l e ailgh co lgel 2ls o Sloy Cudgame e (5 S0l el g (590l (5lo caseds
Dl oo yzin (5550 50 (5590 4 lEl 5 (608 (e gl drgi 4y el (pl oS gy

SS9l Joi

SOkl 35S (550l g5peld anmgs sline & (5,uT0k Jso5 and g (Lis | (eyman Ghgn (hjgal abeds (IS 4z wan ol
Ean (g ol (5 S0l Ll 09 5 (LD Sla Lo arg (Gros (Tl Gl (obgel slacdled coaS Gl (503

S|P RVIPSICY W S b aol,8 | Fob g 5,90 a2l,3 | Fob o polos Ol s Sl Kiles
sl Joy 3 .9)9@'4- > by gl Py 6, 50b 90,5l eal ]y 650k jo polin Ol psd Sl ge wiled oo



SNl drwgi § Ca i (P 3gal

o‘jg.oi oWl 4 Louan pigh uo)}ni Adadd 595Uy Sl

S5 AR g S

O97e 513 walie I slaegerme B 50 Wil ge (ligal ls 4 (estan Shgn (bgal dbld oS ol plas ragy ol laasdl
G353k o helsd (750 (st giz Tk (s 2Tk 0SSl (s S0l (61550 il )l (s pTob pleie (ST ob piy Sl S0k
Ceol G Sl 5 992 sl (i slo gy Siapllss Jiiw 5 5950 iy 1 edlie (ol gl 5l 058 (53lopsho 65050k 928 5 S
S5 elozl o (D5 (Gl olal ;3 a8k wojla Jseie 5,50k 53 1y 45l 4BE (egran Gigh p (Hine Shjsel &S
Wiobyn (Bigal & i (Bi9al 511 4y prme Wl g (e gian Ghgn oS A5 o 2l aalllas ol gl S0 Gl el IS 31 5
(Dong et al., 2025; Zhao, 2024) sas ;35 0ddsjle casd 5 calarie

AT )8 0ol egian Lsn it sl a5 ol Lt s ol gy €y illanil oSl o Lol (sla ygome 51 Sy doazily ol 5y
il pal B Glgel 1ls (gl 1) st o8 )Lt ISl (opd LB Dloredgs aSll L 5 oS ol cegpie Codlad wiiS Heslu | (5,50l
Sgug 5O cdiaigh (g0l (Sl 650 5l eolaul sls lis 095 Judilyd (o a5 cwl gues (Dong et al., 2025) zags b awsl oyl
ol o5 0,5 Loylie o (Park & Kwon, 2024) iagh comiomed ol 009 38,50 qualin zody ilidl 5 Loass o Slee
g5 sl b (Ghisel s sln eusas ) 6550k 5o SBllanil (ISl e5ian Gisa slap,itly aly » (B0l lusans &5 WS oo
S oo 05T g5 slagsglid yims 50 iiee] plvcllasl >l &g g 0yl Sl oEws (pl b s yols mls o5l oo pal 3
SrS e L5 WS sbml alysly e Wlgice (oyias (gn 4T wsls Glis laasdly o €hlate Tl iz olayl K00

Saritepeci ) jiegh bzl (ol w55 o8, oleeliils sl |y (5ol 5 aglite (gl 25 aslBIS sloo pual, 5 5 5kwl9es 5L 63 lwannds



AL drwgi § Sty (b 3g0T

5L g B Sa5 Cagis o 1) Heme b (650l jo eatan hgr plésl ise il aS col Liwlyea (& Yildiz Durak, 2024
oST a5 ol seges aodls 059> 40 (LOVE, 2025) 3 s,k iie0l ,o (Krueger et al., 2025) Slllas o oppizran ols olis
Sigal Dleds CuaS 00,5 pal,8 1) elae g 0aipSol Lids cay il Sl eaian Gigr sla,lnl SeST L plete 5,50k a5 WSjls
S kS 51t & Wi e Eyian Bsn b 5ol 5o 5Ll o5 a3 e LS 55 Giesiy (] gl (S e 42 e s
D e (hras Cuddes g

Codly (Baos (680l ( gudile 650l ez ol las,glid aS ols lid eesls ogy laidl (gulS jsore (yeges €ailyglid (g, S0l
b g a8 sl Cllas (Xie, 2024) aslllas b azbly (pl i)ls oS0l g 55 oatps i Lol glaclys, 5 03933
(S50l 22l i g s Jole 5Ly 2 eSS, T 5,508 B bl 05T ghant, e lalen b segimn s sy sl
o pol gl g 00,5 o)Ll (5,5L8 bjsel 1o € cortmn Sign olgw? sl )l Cowal » (Stolpe & Hallstrom, 2024) (pooen 050
Mohideen, ) (tagh 0si o e (b5l g 3l slacs loe drwgs 4 Jlzus slas lpe g 4l 5ld sla 5l 5 lalus a5 ols L
5ol A Sgue 4 Wl oo 0by RSOk 4S Etan (isn slacs sl 5T, a5 0l L 5 e Gy (Bisel 059> 50 (2024
15 6l (657 ool 00ims LS« ppeny (Sl iRy 00 yinS iy b gunad axlllae ) (sloaiily ¢l by S (Ko milge zalS
ol lygel ils (6 S0l

A oo Wyl (63 Jled (25 (5 Foly ald o caiadgn sladame ;o (ligel iils a5 wisls (i €5 S0l (6565 )97 4 by pe slaaily
5 (Rezaei & Faghih Abdollahi, 2024) mls b adly cpl igd oo 5,0 yin SU5L 5 &, %S Joe 5,500 5,k 5l g
550l ladame ;5 1) E0 S0l o5 i eoian Sigh 1 siime byl wisls i a5 caul Lsl,en (Mon et al., 2024)
5 Jold o8 egian Gisn slalpl aS wls el 5o lalas 45T 008 e ol (POID, 2024) Liagh «uiomed IS e S g
s Sl Llyy (sran Gagp oS wms o GLiS wmlsd (nl b plren (gl oal @l isle @al 3 1) plisel il S lad oS e
A pis € 58l 5 Jlab 65 0bY 4 «rite S0l 5l h5ge]

9,0 03l Wllg so Loas hgr ol a ol lis esls ol 7 ilae e slod gliws 31 SO Glgieds i €6 S0l 0 S
alEgs ,3b a5 conl guen (Pertivi et al., 2025) iagh b awl ol ouws )11, 6,50l culde g ools (aal3dl 1) olyeel sl
sl Glalee 55, 2 slasllas )3 (ROST, 2024) (izman 351 095 o)1) lisaloly 055l 5 Slkol 5 (e5iae (50 ol
Samd See ()50 il 9 (5500 ool Wil oo (ogian (hgo Lel o )ls 925 (i Slasely 9,50 50 2o SIS 4z 5 a5 sl (Las
P2l g el otan hsr (higel adndd (o ol slaadlie I SO Sl sloul a5 ol i jo pols Al el e S0k 4
255 B Az 090 (owyd Sladslp ()b

S9SN (6 580l 3l dvogds g ayl5l jo £aid aS wisly lis b .aio g pee sloadl 5l 50 € Jolas (6T 0P 9 € (o gdiz (5 S oL»
spre 5 (Y, 2024) gty 5,51 o ool 31, stz (550l 1,25 Sl sl iz (sloo S, 5l oolid 5 il (5 5ol b
Sigd jlae ohyeel clae g Slis Slaal b wb K12 55el o eotas (h9n 5ol slaylnl a5 5,5 aST 095 (lasals
650l oMelas 0ilgs oo (GOlEG] il p slacs los 5 (Loian bgn lgw a5 ols las (Walter, 2024) jiagh «pizon
S50l St S Wlgh oo ¢ gm0 dalip b (6,9l 3.0l g g giiz Jolad a5 aisls yLid g 00g) guad Olalllas (I b ol zols ains L)
S 5 lwk g S |,

S o o2l 1) 5900095 5 65050k (il et (Ul (gta (g sla )l S ols (Las 5 € JRns (65059 4 by je laaiily
OB 8,50k Sblgs il cge Jle i9e] )0 egian siga pleslals ylisaS s by Jlgseen (Kabanda, 2025) jrags b asl ol



AL drwgi § Sty (b 3g0T

oolitul b plales slad > (s 3luaiailys a5 ol 0,5 oS (Parseh et al., 2025) cimen 058 oo 355 (§550L yae Cu o 50
Khairullah, ) mbs b gees (2ogs cnl glaaidl aiS Jaguad o0 o 50 1) Jitns (5 50b Ll Wil go (egian hgo |
ool S (650 (o ey (59,5 001,8 anY (5900l 5 AV gine (50 4 S oo LS (2025

olis ools .o jls Coenl cotas jign bigel abudd (o 1518 poahe O lgieas €5 pSol Jemo» a5 wisls oylis laaisl ol 4o
Yol drwgs ( 3lid glacsloe gl ,) 4 aSl el oo (j90] CahS g el LSa egtan (h9a sla,lnl 5l soliiul 4T aisls
Sls GLas 355 j55e 534S Cawl g (SONZ, 2024) (iagh b basdl (al gl oo orie o 550k SRl 5 Jelod 098 sl
S o )s oSl S5 ol (ROberts, 2024) puimes i Jsmio |, il lyb ailyi oo cadle 6,e5oly clapms 5!
Ggh bly Gred 3 ailey Sl oo opl B oS S8 o jemenisl B SleSe 4 jeme Jgane veld 5l b (eel 5 S Culiw
ol laazdly, wilos S aST cadls hsel 4o ools 1 L (LOVE, 2025) o bisel ;o Jlumus Kb 3 & 9,6 » (Padua, 2025)
wgi b ag (Koo h g il ( IS Jgool 4 4z g3 L a5 wil e 3555 550 0 LS 6,050k Jso a5 ols LS 5 heed,

5 2,8 (sl )0 oul Hg e Dlalllas Jling (andD 9 5,409, (2BCuSgae b (Dldllas £45 g Wosls glie 5929 L (g o)
5l et S s ipgd I A1 Gl ($5590T Sl @ gl el bl Wil oo ol (al g ilonds plail s (L3jsel (slapllas
@ 3gaoe (guyiud (g NS I3 (SHS (oyre ;3 Sty LAl (B p aF 09d e o (Bokas (g wdx Sbalnl (B g
helos g (S slaosls i Aegh (nl p)ler Sl 03,5 Sgue |) wlie (9t asld gy SVl 5 ele laall (S
el Golae 53 (2,25 5 Gl brosls b hoSS el g 005 g

58 Ghigel redd Joo oS U wisd L2l ot jsbay Glnl olae 5o Gliee Slillle 955 oo Sty wean] slagtass sl
sl 1S 5o sln (ol Sl Gsail 5 (Hhb a sl oo canl Glagiashy (izes 93,5 o)y o8l Lulyd 5 (e5ian
plsl oonl podle S il Wlgh oo (285 4 Colu o )0 (eghas iga &5 S9d (atiine U wilo e (ol Jood i w8l
5 S3i (I ooyl gy ool (55550 igel GBI 6Tk 4o (Symas Sisp ples] Daeaily SISl gy cazr Jsb slogtesi
gl )] egian Shgn (bisel ilwesly sln eslr 9z )lr B0y 15 axsi 050 Hires Ozt L i el

20 Oledre (gl > ajgel ams 18 coglgl o 1) ujlae ailjslis slacslu ) arwg 50 S le i b (jgal pllai ¢ las Sl |l
Bl wnlyE egtas (g (igel a3 e uldS (& LT gilessally slaceo B 5T ol 5 (esias Sise 0>
b ohlaSeila i (Shbik Jlusus @1 5 solinl slac e wols dlgw 5 oST L owys lotme canl p)Y copmiman
o L] 0 (659l 4 plp (o twd Sl (@b e 5 WS (0905 (eghan Ghee slaylpl ] AV g oslital gl (20 Szl
Lol oolSo 5 Gisgel oo Ssom)lf & wlsiioe Coiio 5 (olie daolfiils s (580 sl icnl 2 9331 sl ol (g0l s2ils
S S8 san | slasls

QU e 99 o5 ylio
23,8 Lyl SLaS 185 (B s (olod allie Gl (315 )0
&l ol

3l gy gx8lin slal A5zt « polo axlllas plol o



AL drwgi § Sty (b 3g0T

S 3190
w‘ ou\ib; WLC) g)l?‘ J}»&‘ 9 Q")‘}A GALQ.) u.....mjf u.!‘ ral:u‘ )o
Lodls cudlad

A A.Q‘P JL...:)‘ u.“) kS'S Jy‘ WLC) u,o..o 9 Jj.f...wo °M5-' )‘ W‘P)O u)ﬁ..a ) ].al_’> u*“ﬁ)" ;.\?Lo 9 osls

P | P T
“ ool 4l I ol gl ol

Extended Abstract

Introduction

The integration of Artificial Intelligence (Al) into education has been widely recognized as a transformative
force that can reshape how students learn, how teachers instruct, and how institutions manage educational
processes. Al’s potential impact extends beyond simple automation of tasks, touching upon the personalization
of learning, enhancement of academic outcomes, and development of novel pedagogical paradigms (Dong et
al., 2025). Scholars have shown that Al-based systems can improve student achievement through adaptive
learning algorithms, data-driven feedback, and intelligent tutoring systems that account for individual learning
differences (Dong et al., 2025; Zhao, 2024).

The transformative role of Al in education has been explored across different cultural and institutional contexts.
For instance, Al is increasingly being applied to promote flexible and student-centered learning in K-12 and
higher education systems worldwide (Park & Kwon, 2024; Porn, 2024). Teachers expect that Al tools can
support not only efficiency in teaching but also deeper engagement and reflective practices (Saritepeci & Yildiz
Durak, 2024). The literature further highlights AI’s ability to bridge gaps in educational equity by providing
scalable solutions and supporting students with diverse learning needs (Yim, 2024).

Despite these opportunities, the rapid expansion of Al in education raises significant ethical, pedagogical, and
policy-related concerns. Scholars emphasize the importance of ensuring responsible implementation,
safeguarding academic integrity, and preparing both educators and learners with Al literacy (Kotsis, 2025;
Stolpe & Hallstrom, 2024). Others note that without careful regulation and inclusive design, Al could deepen
existing inequalities and foster dependency on automated systems (Love, 2025; Roberts, 2024).
Consequently, the discourse around Al in education must balance enthusiasm for innovation with critical
evaluation of challenges and risks (Walter, 2024).

In the Iranian educational context, Al integration remains at an early stage, yet researchers have already begun
to investigate its theoretical and practical implications. For instance, (Nili Ahmad Abadi & Feyzi, 2024)
explored the foundations of Al in entrepreneurship education in elementary schools, arguing that Al fosters
creativity, problem-solving, and entrepreneurial competencies. Meanwhile, (Parseh et al., 2025) emphasized
the role of Al in teacher professional development, illustrating how intelligent systems can empower educators
through resource optimization and personalized training. Similarly, (Rezaei & Faghih Abdollahi, 2024)
documented how Al applications are being adopted in local educational systems to support curriculum
innovation and assessment.
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Globally, AI’s influence on education encompasses not only teaching practices but also broader institutional
dynamics. (Kabanda, 2025) showed that Al supports leadership and organizational processes in higher
education, while (Khairullah, 2025) highlighted the role of strategic leadership in guiding responsible Al
implementation. In Southeast Asia, (Pertiwi et al., 2025) addressed the psychological dimension, investigating
how Al in academic environments can both reduce and exacerbate foreign language anxiety. In healthcare
education, (Love, 2025; Wang & Li, 2024) documented how Al tools are being leveraged to improve
professional training and public health education. Collectively, these studies illustrate the multi-dimensional
nature of AI’s role in reshaping education across disciplines, contexts, and student populations.

The present study builds upon this diverse body of literature by conducting a meta-synthesis of existing
research to conceptualize a philosophical model for Al education aligned with the six dimensions of Iran’s
Fundamental Transformation Document in Education. By synthesizing over one hundred peer-reviewed and
indexed studies, the study identifies major themes and conceptual categories that highlight how Al can support
flexible learning, differentiated instruction, technological advancement, learner engagement, motivation,
multimodality, interaction, independence, and transformative growth. This synthesis aims to bridge global
evidence with the specific cultural and policy frameworks of Iran, thereby contributing both theoretically and
practically to the discourse on Al in education (Padua, 2025; Song, 2024).

Methods and Materials

This research employed a qualitative meta-synthesis design, using the six-step framework proposed by Gough
et al. (2013). In the first stage, inclusion criteria were established, ensuring that only peer-reviewed, indexed,
and scientifically rigorous studies were analyzed. Second, a comprehensive search was conducted using
internal and international databases with carefully selected keywords related to Al and education. Third, a
screening process was applied to eliminate duplicate, irrelevant, or low-quality studies. Fourth, eligible studies
were coded and mapped according to their methodology, variables, research questions, and outcomes. Fifth,
critical appraisal was conducted focusing on relevance and quality. Sixth, synthesis was carried out to generate
overarching concepts that led to the development of a philosophical model for Al education.

Trustworthiness was ensured through Guba and Lincoln’s four criteria: credibility, transferability,
dependability, and confirmability. Peer debriefing, triangulation of sources, and systematic coding enhanced
the validity of the results.

Findings

The analysis yielded 180 open codes, which were further categorized into organizing concepts and synthesized
into nine overarching themes.

The first theme, flexible learning, highlighted how Al facilitates simplification, transparency, explanation, and
adaptability in the learning process. This included support for students with cognitive challenges, workload
reduction, and alternative learning tools.

The second theme, differentiated learning, emphasized Al’s potential to create unique, engaging experiences
through creativity, gamification, and simulations, while also improving efficiency by reducing costs and saving
time.

The third theme, technological learning, encompassed the use of advanced technologies such as machine
learning, deep learning, augmented and virtual reality, chatbots, and humanoid robots. This dimension
illustrated how Al not only supports pedagogy but also equips learners with essential digital skills.

The fourth theme, learner engagement, reflected the active role of students in learning processes, supported by
Al-driven opportunities for experiential, reflective, and participatory learning.

The fifth theme, learning motivation, underscored how Al can increase intrinsic motivation by making learning
more interactive, attractive, and rewarding.
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The sixth theme, multimodal learning, highlighted AI’s ability to integrate diverse approaches and tools, from
adaptive learning to electronic platforms, fostering inclusivity and variety.

The seventh theme, interactive learning, revealed that Al supports both tool-based and system-based
interactivity, enhancing teacher-student and peer-to-peer collaboration.

The eighth theme, independent learning, emphasized the role of Al in personalizing education, supporting self-
learning, and enabling students to manage their learning without temporal or spatial constraints.

The ninth theme, transformative learning, addressed AI’s potential to expand learning domains, foster
individual growth, strengthen critical and conceptual skills, and fundamentally transform educational
processes.

Discussion and Conclusion

The findings of this study align with and extend previous research on Al in education. For instance, the
identification of flexible learning resonates with (Dong et al., 2025) and (Park & Kwon, 2024), who found
that Al enhances adaptability and responsiveness in classrooms. Similarly, the theme of differentiated learning
is consistent with (Saritepeci & Yildiz Durak, 2024) and (Krueger et al., 2025), which highlight AI’s role in
enabling creativity, personalization, and improved teaching quality.

The emphasis on technological learning affirms the insights of (Xie, 2024) and (Stolpe & Hallstrom, 2024),
who stress the need for Al literacy and curriculum co-design. Learner engagement and motivation confirm
(Pertiwi et al., 2025) and (Rosi, 2024), both of whom demonstrate AI’s capacity to influence student attitudes
and reduce barriers to learning.

In line with (Kabanda, 2025; Khairullah, 2025), this study underscores the importance of leadership and
strategic implementation to ensure that Al fosters independent and transformative learning rather than
reinforcing inequities. Moreover, findings support the argument of (Love, 2025; Padua, 2025; Song, 2024)
that cultural, ethical, and policy considerations must guide Al integration to ensure it aligns with broader
educational missions.

In conclusion, this meta-synthesis provides a philosophical framework for Al education tailored to the six
dimensions of Iran’s Fundamental Transformation Document. The nine synthesized themes highlight how Al
can simultaneously support personalization, engagement, motivation, interactivity, and transformation in
education. By aligning international evidence with local educational policies, this study contributes a
conceptual foundation for integrating Al responsibly and effectively into the Iranian educational system.
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