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Abstract

This study aimed to develop a proposed training program based on Generative Artificial
Intelligence (GPT-40) to enhance the digital competencies of middle school mathematics
teachers in Sudan, from the perspective of faculty members at the Faculty of Education,
Alzaiem Alazhari University. The descriptive-analytical method was employed, and an
electronic questionnaire was administered to a sample of 40 faculty members. The
instrument’s validity was verified through expert review, while its reliability was confirmed
with Cronbach’s alpha coefficients ranging from 0.81 to 0.89. Data were analyzed

statistically using SPSS through t-tests, ANOVA, and Pearson’s correlation coefficient.

The findings revealed a general weakness in teachers’ digital competencies, with
statistically significant differences favoring teachers with less than five years of experience,
while no differences were found based on gender. The results also indicated an urgent need
for training programs focusing on the ethical dimensions of artificial intelligence and its
applications in assessment. Essential design requirements highlighted by participants
included integrating theoretical and practical components and incorporating real examples
from mathematics curricula. Moreover, the majority considered a one-month training
period insufficient for acquiring the required skills. Anticipated challenges included

inadequate technological infrastructure and limited internet accessibility in remote areas.

The study concluded with recommendations to design intensive training programs targeting

highly experienced teachers, embedding digital ethics and practical applications, while
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extending program duration. It further emphasized the importance of improving digital
infrastructure, providing offline training resources, and fostering sustainable partnerships

with the private sector to ensure effective and continuous implementation.

Keywords: Training Program; Generative Artificial Intelligence; Digital Competencies;
Middle School Teachers; Faculty Members at Colleges of Educatio

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

177



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

alad) jUay)
sdadia 1-1

Alaadl Sl jEin) Ao pilae JS8s il 48R Al A i el elusll £ 330 a8 0l gud) g
hlial g Lo Y calatll a8 Camal 555 cdiadll Aiall &) piali g ¢ plaall illant Cum clgia s 450 53
Apal) La ol g€l e e 45 e dpaidat Jsla ) Aalall dalall o land) 10 oy o pally s iliall 5 450
il N galna s alaill 4l jaial) ey g edailapall sl ) slaty Jlad ailad wni (g Gpalaall (8410
aliall g 3 dals ol lga callam all salad) agadal | 500 63 il clal) 5 jlana 8 Ao sial) Ala ) &
alaill iy ¢ 450 <l gl e Jla P m—a Aol sa g Bl oAl dhaiall HS@l) et g 50 yaall
Al
S () oanns B 61 gl Lgdimy 46 )l dpalat Allad dlee 5 dale Alaias) L oS (g Al all o2a panl iy
b Aala SO alaill iy ae Jelaill e agh 508 ) a3 Qs Aad ) LS Il (e laly )l ales
e lihuaY) 1Al s Cagl 5 e s 3 58 (e Adlia) dpeaf A jall (a5 LS A il dpagledl) 3 ) sall 2
(el (s sine i3 (e Gpalaall (Ra) oo 58 )3 ali g el ((GPT-40) gisel (o Alas (s2:) 5l
8 Ladleal il all xS At )l AN ) Jiai 5 alaill 3 ladl) Jagasi s cdnaiadie Cila g 5o i
£\SAl ol gl ol 5 e agh a8 axe g cdda s giall Ala yall A& cilialy ) alea (sl A ) LS Cana
Al Cangiy e 3Y) Ol (8 COUal) Jeans adail) asa e Ul (et Lo a5 cdllady e lilaaa)
A il SIS 53l A elme lai da 5 (e 4y s g 0201 5 (GPT-40) (e w8 a5 gali o apa
g LaiY) (e e i A asledll 4 ) il Glaa g calaill 83 s Cppmsn's ¢ Cpalrall ehal  5hai 8 aguy Ly
)Y ae
) il B Al el A 48 e e Ciland Gl gl 8 Dpagledl] A shaiall a5 sl A Al 21
Lalaill 5 gadl) 3ac Lae cpadeill Ainill Al e S ¢ gl s DUl 5 Gpaleall 55 ¢ plaall Jlass
AagY Aake dalal) Cansal ¢fs jUall adl gl 138 Jla s sl s JUad st ) e sl) A gmaa (e olla
Gl A sl pa s elal e Cpalaall S8 a5 aalail) dleall 2l sainl (e a3 A ey A Jola
Uil il 15k g2l 51l o Likaaa¥) LSO ol Laas W g el 5l 1SN JUadll ol gill am) 5 5 jne i 55 jicia

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

178



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

bl 3 5alall agdal | 508 A dlia) cilpan Ao siall Ayl & Ciluzaly 1 galas 4l g cBlousl) 138
4l ol ga¥) ole 8 A graa 20 3 alge o8 g o ibhaiall Sl dati g 53 jaall aaaliall hapadi 8 Aald O jlge
AS) sl stadll (5 giall 50 OV 3 Y Cpalaadl (e sl (sl dad ) LUSH o LS Aaad) dpaleil) o ) sall
Jie g sill el elSA by o i) agioliinl ¢ 90 Jsag @A) a1 (SO a1 aladll g J il
Aaal ) Hp030 a5 Al i) A Y 25 5 o5 sinall araial b da il g UK s A ((GPT-40)z 3 548
AUl il 8 (Al alel ae 34y )

£\SA s e w38 o a5 el s aveaal A Aaladl (e Al jall A e aii ecilanll a3 (e Ul
Ly cddass giall Ala jall & Ciliaaly )l caleal 48l CLUSH 40a ) 2y ¢ (GPT-40) s 5 o lidauaY)
el e pall iyl i A b adl Y1 5 slad s o SA ailal] Chland e 480 5a e a0 )
Ln slmel Hlaiden 5 (he A sy ¢ 30 pual) Bl o CaSia s Jlad oy gl iy () Al Jall 02 oanst
Al Al jall ol (G Cpaleall Cilalia) Al o 45 )08 5 il 55 4l s Glaal ¢ il LISy ()il
Ol A eliael o) T pgast (o : M i U ) paal) 8 A 30 RIS e A i (S a5 Lo IS (g
Sl )l oalre SQY(GPT-40) g sil) e lihal¥) oS o ol o )25 23 sad gy skl (A A il SIS
S48 )l LS e il gl

o ALiaiall g Lgtiadaa ) Al il e AN dae 8N ALGY) (e Ae gana (il J1ped! 138 Ge (Bl g
1Y

s Al Aliad 341

G Jas o Al (B GPT-40 i gil da DU dad ) WS )0 guadly cilaudaly ) alaa L) 281 g La -
SR &l i g £ 5ill) @l puiial

LS &) gad 2l ((GPT-40) aladiul b clyaly 1 alead Gy 1 81 cld Ay il el e o
aladl) duad )

LS Lyl (GPT-40) e ailall a5l el yall & W il 55 Conl ol dpape il i) gl e 2
A8 gieall dad )

o al) A eliaef i dga 5 (e da il Lgiadlee il 5 czali yul) adad sie a8 giall cilganill L 2o

st ol Jl o o paill Cargind Al ALY cilis) ;30 A8 cpe d) 3 028 dpan i s ) 3 dsar 4-1
OS(GPT-40) a5l elih ¥ oISl o a8 o )35 3 sad o gl (8 4 il SISy oy il A2
Al il ) 8 A 30 038 (e 5oLt (Siay 130 Apad 1 LS (o (il gaadl il 1) alase

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

179



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

Capaill Aha gl 2l B (5 a3 ) Gl ale o o Lo g3 (g A5V (o8 Al S 028 (685 38 ]
GPT-) gl sill elihaa¥) olSA Cagls il da 3OU) a1 LLSH 1 gaally clpuialy 1 alea S @15 e
€ n il <55 (40

(8 il I alad o) g1 3 Ay o) i) g B il Al A 38 Gl o aB g
$aladl) daad 1) LD ol gad 2l ¢(GPT-40) sl sill e liha¥) (1S3 alasiul

bl L il 5 ol o)) Apapenaill il gall CLESE ) 8 Al 3 o3¢ Akl Bpaa) AU o
A8agal) Arad 1) culest) el (GPT-40) L;ml il gculma\}\ cSA) aladti) e a3lal) 2 i)

L el jlaidga s (ge A jitall Lgiallae il 5 caeeli ) (Gadad die Aad giall cibpaatl) LGS )
ol

;a.«.ub;ﬁ\ <l 5-1

‘Eg\:uﬂ\ Qt:\ls.’w‘)ﬂ\:ﬁéh el ac i;\jé&: LJJM”(M "wu.n..):i_)t_i:& ".949;.1 "‘_A!:\_u\);n Y uJ@ i
A Calaal) Coagll 138 (je i 5 gl I S

@l el V) ASA Cala 68 (Bl (A Ol guadly il Sl alaad 3ad ) S 181 Jilas o
(ot el ) maadl LS (GPT-40)

Gl elila oV elSAN ol 5 Gl sl iy a1 alead AREAN dygy pil) ClaliaY) aaal #
Agledl) A )l LI il b (385 i ) Ll ((GPT-40)

(ealral dxad )l LS dpail) (GPT-40) i sl (oliha¥) oS3 e 238 oy 505 el 1 aaiaal 2
O sy Szl )

(GPT-40) sl eliaa¥) oS3 e aildl) oy jail) geals ) (ol 8 e giall cipaatll (st s
ool A elimef Ay ) o 2l Letiea) sal i) Gl apanal s ¢l gually

Ll e i LY Jilall i gl orgrial) aadit) Al jall AL 5 Calaa TBad sda) jul) ggda 6-1
sl )

bl aaad 310K A o MY ASLiuY) padia) sda ol g3l 7.1

sl 292 8.1
Lail(GPT-40) gl sl peliaa¥) olSA) o a8 53 mali il o jiie ) saal 1408 guda gall 3 gand)
Uyl 8 Cilualy )l alaal 3 ) i)

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

180



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

(012 sl gy i) IS gy i) A lime | e A g (e Ay shai Al 50) Gl guadly Ao gial)

(.£2025) :Aita3l gaal) -

Ol saall 143Kl 3 gand)
Lla) Aul_l clatbhas 147

lee gl - Jae (i) 5) dpaglad Aadil (el Adalads 5 daarad Aangic Lo a o il mali 1,17
el e o i1 ] Ay 585 T e ¢l guadl 8 Adas giall Al yally cilpialy ) ales (sl Badae LS sl
A )

o Al A5l o2 (b Aaaiit il e lil i) 1S Aalail (e g 5o gl e lilaal) ¢SN12,1.7
shal (s sina ol e 5 08 o GPT-40)z3sa

bzl ) aleal Ao DU AS) Cla eV s G lgall s Galrall de sane rdgad ) cililisl) 3,1.7
e 3853 L (GPT-40) sl sill elila a¥) olSA <l gl 5 Aped )l L sl S0 Aot WY Ada s giall Al ally
Adau giall dla jally cilpaly )l mgie Cilaal

(13 smnally AalA) ol da gSall s plaall 8 Va5 () sisnall () salaal sddaid gial) Ada jal) galna 4,17
ele (o ST A 5305 58 agl g il 80l a2 ) silSAl

Ll IS 8 ey O slindl) G gaandlSY) o) ) s g BN LIS (il D slae) 5.1.7
Al gl Slaalally

AL el A g il Uy 2

B Y 1-2

LS il calaill 5 L o) i€ Ve A allad) gy 3 Ao jlaiall Y saill QB 8 gl 1-1-2
83 5a (it o Aaal) bl Cala 5 Claat ) A8 e (e Cpalaall SR Al ) SN (gas) dad )
skl L il Sy Al ST 55l e (Generative Al) gl sil) oelila o) LS )y agledil]
W) 935 lpazaly ) 5ale Aanl (pe BDUil 5 5 ySiine Apasled Aa il araad o agi a8 3y a0y (alaall <l g
c.ab‘)ﬂc‘)ﬁsa‘)}_;asﬁ.psﬂ_md_m\)ﬂ\ FRYY &i&g\; 6L_1M\ Lgﬂ&“.a)&_um]\ dﬁjgﬁm‘ )M‘M@Lf‘)};‘“
Ao giall s el A byl calas cargi oy (GPT-40) gl il celila oVl oIS e 238 oy
EHM‘M\ Q\_m‘)w\‘_gglcm\:\;)s)ﬁ\cndww} el Y| *Q&Sﬂnﬁ&.ﬂy ¢ gy
Agalall duleall y odati g aledll =l 65 (ppuans

G 2] g anlatl) g ghat B sad gl elibuaY) plS)l) 2-1-2

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

181



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

ainy 535 ¢ (Generative Al)sadsill elila V) oS3 Jlae o U gala 15 shai 3 iYW ol i) Cang
38 s 5 ) ) sl Ll all julli | ety el cala (5 sina L) o 5508 5 08 4l pila e
EELESPNEC R b PR PRI PN | APENPTHINEN SR YA RINERLTON DA RUET: pt D SIOR, A ey gt

(Lee, Garcia, & Jin, 2024). JAidaill HSaill 3 jad g daiadia daal )

) g 3\Slaa (g (praliall (& Al L A Ha5 <l L) 3 o) e (< sad il e lilaiaV) c\SAl aaat
Gonall aleill 3 Ay slaall el ) jlgall L€l ) ay s g il Adeld (ha 2y 5 Las dilise dpailad
(Zawacki-Richter et al., 2022).

Cpalaall 4 1) i) 31,2
Dhses Apalaill Agleall 8 Aoy Lin o 93 rad 8 o ) Al Jal sl (e (palaall gyl S e
3 sall ) 5 e 5 el Je il : e At ) Ci¥lae A3 20y SLlSie 33 5DigCompEdu bl
(European J—b—all alaill 3 5235 «Load ;) COUall (iSaig claa ol S ala s Wl aladl) anii g cdosad )l
Commission, 2022).
& L 1050 (G sinall s daa o lall 5 Ao ol Sl 48 =) TPACK 73 53 candy cclnialy ) aala (3l
(Niess, alziall Clalyial 5 by Hll (5 sinall dapda o) 55 48y sl L 5l 53S0 alaai WY Gpaledl) g 55
Allrd paled il (345 (panday Ly Apal )1 Cpaleall 0l 508 ey 8 23 saill 138 28L02018).

Ol gaadl s ila ¥ il (b by 1) galna 4.1.2
Aial) Al Camin (Jie 00200 CLANT (e cdda s giall Al yall el (Ol il & sl &U:E S
Aleall ) gia) Ao dobam@y danbiel cila Y1 L5ili e Siaad copdadl jaiiad) (o il b 5 dua o) 6l
(UNESCO, 2023). 423l

(ol A ) L A e 38 55 A 508 gl ool Aale dala dllia ccibaail) sda (e ae il
iy Alile Gl & DUl andes 8 Aglady Lgalaiiad 5 g o) g3 0l shail) AS) g (e agiSial] ecilpuialy )
Al g Jlad aglad s o Cpaleall 3508 (e ) ey i) o2 i (8 458l CLUSY 3503 o ) Gl
(Khair, 2023 —

SLhaY) el o dailhl) Ay jail gl ) Apari 5.1..5.

[EEEVEN ejzﬂ\ ua.\.m;ﬂ Liaﬁ e.ﬁsﬁ Lg.:.d}ﬂ\ ‘Fchja_;AY\ £SAl) L.A‘-’ Blataall :Lm‘)dﬂ\ GA\)J\ ui Ql_&&\‘)ﬂ\ .JS“}.\
(Awawdeh & Algadi, 2024). saiuall Seall s shill aoxidy ) b daal ) 030 b 6 5 (palaal) Cilalial

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

182



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

aei) e Jia e Gpaleal) (S5 bl @Bl 5l SIad dpagdad ol (3150 o elilh a¥) oIS (K LS
(Lee et al., 2024).5 isa s dial 2an 3 A g ol 5 4@l

= Gl il 15La ol sl 8 iyl 31 el oy ) el (8 L o) i) o il g3 USG5y celly
Al LDy ol dallall 5ol il e i 5 dplaall sl

A8l el Al 222

i bl alee Claladl ol sie calea (2024) Cl—dinhd jas A\ e gl Glag) Al j3 1,-2-2
Cal S A )all cadon cAilage A a7 dad j agiUS e o il g a3 sad il e lidaca V) oISAl aladiin)
Ao 5 il a5l e liha¥) elSA o) g ddass giall Ala pally cilialy )l alee clalas) (e
ool e Aalea s Lalas (150) caleii dige e Al jall chadie) G )l 2l (5 siay cilaladyl o2
@l sl elila oVl 1S gas clalas¥) el i) Lad Gt ) (il Canadiul 5 ddalall s dpa KAl
sadale S dlay) clalas) a5 oo il i SS Il ) da  greie (e Al ) CILUSY i g
A )1 LS (5 5iuna s Apla ) ClalasY) oda (g Lilcan) Al 5 A e Aukal )) 48D 3sm 5 ae calaii Y|
Aol Coa sl c@lld ¢ um ig Al ST clalad) e W) Al LS 553 0 galeall jedal G (ppalaall
Juadl) aazin ) CpSail Al ) Al LS (5 s @5 Ao sl Gy s JDIA (e AplagY) ClalasY) 3y ey
=lihay) (1Sl

flSAl o a8 508 2 ged Aleld 4 sinall 9 (2024) modll B (il ALA Al 3 2-2-2
a3 2030 A5 G5 Aa giall Al jally ilidaly Hl1 alral Lo SO Al 1 QLU d3ai b oo lilaaY)
Oralaall 4L A ) L)) el Apad ) e lilaia V1 olSA ol ol aadiion oa ) 23 sad Gk s oy )
Aaagiual) LI Al Laaiiune il 1 (e Lalas 40 Ll 8 Ae e Ayl il 2030 yy ) sl b
Ll A (5 sk e jue @lld g clib) mead <l 58 i yall il Bl ) g Laad) o101 4 Adlday
33 el asaliall il 4l Casls g5 a8 A ald Cpaleal) LS 8 1 gale (5 (e i) @ 3
o Lzl 5 s g i) Gaila ) dlell aledll il e s Ul anil a8l Jadaill <l ol alasioul
acXidgila g A ale yshig el g 3Uai o o pall 23 saill arand )l aa il Ciea s 5yl el
(o= lihaY) oS e sadieall 3 ) sall 5 <l 5aYl iy 1 alza
A giall Al jally el S (paleal A 1 LS 5 () 53n:(2024) S Sanacian] Jlal A 2 3-2-2
ol ) Al all o ddaandlds Al o ;e libhial) oIS L aladiuny aaalaaiu) sy oo gud)

il il il gl s (s el s 8 pmal) anlaninl (500 CLESIA 5 Cpalaall Y 5ad daad )l LS (5 i

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

183



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

e Aalaa 5 Lalra 120 il die e Al ol canaie] Gagdaill agilu jlas 3 gl 51l elila a¥) oS3
(laladl o) jlea i jlaa) daad ) LS (! el Tlysins) Laaiiis ol i35y 5al) 5 sk all Gl
e o) A elldg e 5 die pe DR ) AL YU ¢ e lilaa V) oIS aladin Y slaxin V) (el Bl
Llall a8 N el Jia deniiall Ay 1) CILUSH lany 8 Ciea 3 g2 5 e il i3S s 4
dala me elila V1 S aladin Y Unus sie U lge s L pme Talaxin ) < jedal LS A g€l alall Aaiil apanal s
Jia At ) il g ) )5 Ll 28 ey yaill ualeall eles (0 a8 Sl e el ki) cuilad) ) ghail dale
E‘)S‘)A};\&:\SA;\:\J:\JJSGA‘JJ‘):\JLLL&\JJ“ tlhdji 66:\\.3.\5\ Y ;}a.agﬁ_j iu)fu}J\ u&ﬂ}w‘w\w
ol elins e plaall 8 A dgiall i) aat e Jandl 5 ¢paila i) cilyaly ) ales Cilalgial
o3 O (A5 BV aa ccibizaly Sl gy 8 gl 1) e lila QW1 AN clipdal e 38 55 dlee gy,
Ol (8t A Hall

sl aladll e 5K 5 ige sk 23 sa1 4leld ol 5z (2024)Chen & Thompson 4wl 4-2-2
LSl ) cban el ) agilhlS dpaiil (GPT-4) sl sill e lilaia¥) olSA ol ol aladiuly Cppaleall G
Ale gans 6 Al Cila &, el ia¥) (KA c_a\}gi_je};w\ o) alatl) e QM8 Sea g ghal 23 gai Aileld
Lo g Al )0 mgde (e gy U 5 ey Ll Bl 5 delaall p jl il il jiie a5 )l
il il o lead) a5 L glas ) OIS Gl o Jie ST 723 gl 3 303 (e il i3S 230 jalhs
alie e Al Hall Caa gl 5 Ay ol dial dalise ¢y lail) i 5 Cam il jlaall Juadl Jolii g e lilaal) 1S3
24 c%ﬁj\@@\ (,L.:\S\ uhnﬁm@;_‘ijj‘;\.g.d\ )..Ukﬂ\ GA\}‘;GGL\L_@Y\ ;Sﬂbeﬁﬁ\‘fju\ (,L.:\S\
Ll il Al all o3 il

e @8 w5 mali Aol g (5 san anili ) sixs (2024)van der Merwe &NKosi 4wl 3 .5 -2-2
653> pnll Ciagy 2l sall B3 gana aplaall (& iyl el Ayl W) dad ) L) a3IGPT-4
Ladiie cha g yne 3hlia 8 Ayl (o ylae 10 (e Lelea 25 e e e e (Shall 138 b gmaliyl Adela g
Aalide A ) zete Gana el oleall a5 38 55 e gana 5 (gm0 18) A1) 4l 1) SIS Gl
Ayl dpadeil) af gall £l 5 A5l o) sall e Canll LS 81 508 T il o jelal (o 535 S)
Al sall e e U calaall 8 ali ) el g il 58V (sl 3 1) 5 oo lihaaVl oSA alasi il
Aiadll Al Sl (8 Gadaill AL 5 3 ) gall A8 Dy )5 el praiali'B ) gy () Claa il Cals
L) i Al s oy el 8 g dald) dleal) CUSH e 58 i) e 33 gaaall

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

184



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

s jall (& ezl galea pladt ul 448 Jidas o) iy (2024)Patel & Davies d—wl 2 .6-2-
G dghiall agilu jlae o @lld A0S 5 meially dalall 4pad ) agilUS yy odai & GPT-4 — ddaws sidl)
ATl (s )lae 3 (g (9-7 o siall) Ao giall Ala jall Lalea 12 Lgndl calas 80 128 Jlas ) i)
all sl 5 e lilaa V) ¢S 3acluay Laiall 3 ) sall 5 (a5 yall Jaladd (5 gine Jalat 5 daliie 408 CUlia
aaie G )l aranal s Al daly ) Jilose L&) Jie LS 5y gdai 8 gealipall -l ) i) il 3
LAl Cua gl g e liha V) SAN Gl jaie aply dalatie it < jeda Laiy cdails ) Baastie Gl g 55 2L
IEM\M\‘;QLJJJ\ Y c«\);‘\(ﬁ.ﬁ} ¢ allsa

el (AGPT-4 o aild oy ald o Ao o 0 5ixs (2024) Lee &Garcia :d—wl 2.7 -2-2
45 Al ilad i il 138 Bleld il Congs ¢ S Al jall (8 lamaialy N (calaal 3 50 ) A ) LSS
o5l lalad e Jilats Ly il s el S Ly U8 T8 Baddt ua ey 3l Al yall Lalas
AN (63 i e il il (3an) 5 e gama) (ot A geie e e lih oY) 1S5 ) shall
A8 8 Ak gale 5oy ) ae calell g oy oS gl ol ol ad g (o)) el apaaadl) LS 3 AL as)
rshill gl g b sl oLl a¥) oSN Cy p35 ety a5l il Epaal il aladi il Gualaal
saniall Y sl 8 A jall oda chddh 8 5 cclpualy Il Aalall 4y o il ikl e 3 5l ae paasall gl
AL

AR bl Y ce ale (3ulaS 8-2-2
sae s A e sl lag) Al ) ae adal ) ey I Lgdlaad 8 A8l il )l (e 230 ae Alall A al) & yids
Clpaly 1 aleal g 1 LLSH (a8 ) Lgans 3(2024) LSH0 dens g daal Jual sl 505 (2024) cliiylad

Cum talaia ) (sl 8 LlE CAOAY) OIS () 5 coad sill e lilaa) oIS Culyis aladinly Leidle CiliSiul
aa 52 sl sl e lilaa¥) oS i) jall 5l Laiy «f30a3 GPT-40 Cala s e ddlall dul all o S
Sl il (e (g ghaill il ilall ad (& (2024) dll 5585 (atiad) AA Ll 50 pe 35 S ole
e AL 5 Al ) LS s B g Ay 55 gl gy sl (8 iy o jidia (o (e BBl (el il
2 & jeal 3 o) gall 33 gana Bl alaid W) Cua (10 NKOSI & Van der Merwe (2024) 4wl

ansl gepe W e s Ak ) Csiall Al all 8 an@il ) sae (IS Le ga  edtiaill dgal) Ciana Zla) Ayl
bl s dsaranatll Clial gall 5 dun Haill claliia¥) aasd ) Walaialy & e dlall Al all old ol GBly)
alail) G o Ll LS clidlall (el o (ampdiiilly i) i) el 5ally 45 jlie a5l A3 gas Lgaiay Laa dad siall
Thompsonfm\)q dia b e e bl il JaaeS L";'a}bﬁd\

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

185



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

.)ﬁ\_\d\u)_\ﬂ\}ddﬂ\djﬁﬂ\&aﬁ\ﬁ@q)ﬁ@\i}y@& g"_:_\A:\c\d..uc)
Jlal il )25 (2024) liad jac 54l 32 sl ol 4_..»\): e Al A Hal) (860 Aaagiall Aualil) oy
u\)A@dM}scﬁ\js\ Jalat g ULl pead st 4 aa ) mgiall slaie) 8(2024) SSL deas g aal
Cand) 31 apeal A GRudaill 2l 5 SaaY) Jdail) G 54l ANKosT & van der Merwe (2024)
DY) Gl a4 8 Sgia ] seadi ) ) (2024) il 555 il A& g e alias (Jiaall S
Lo (33 jalls Ue i gt ) 5 (A1) Thompson & Chen (2024) zee (e 5 ¢ ou Bl zali pll  tadl)
AV i) 5 dha 5 Clelan) (il 55 as wm“yu JaaS Al A Jm

d;\fs\ Cadlid) o) g_,u_mu)n GAL..A uug_,_m\ & uu\Jﬂ\ ?L.u s LS ‘(uu 40) (2024) @}J\ 38
Laala — A i) 44IS) Cpmala) Gyl A olae o s 38 55 Cun e dilall A jall Caliss s daladll
o o LS A gl 5 Adas siall G laall alea o Al bl jall Aplle &3S cpm 8 (5o Y e 3N
Cadie] (2024) JSL dese s deaf Jlal il 125 (2024) ldiahd jee 4156 gl Glay 4l 3 Jie il Al
e @S I Al A Al & e au ol A sa 5 Leaill ey Le b 5 (Ul e L2 g KTy ST cilie

a5 AaalSl g

Sl Ly Ao Al el Hall (e aaadl gl Leald el Al Hall caaddie) ol 5oL alaty Lad

AA e il 50 Cilingie ae 38 51 Lo 8 5 olgilii 5 Lglaia (e ST 5 aSaill Lge Liad) aa el aaad A

Lo o 7 il gl yall o Agidail) il sally Lgalaia) adaliy LaS | Suls e g daad Jlal s e yill 3 )55 aiall

(= (2024) il ) 555 aiiadl A& 5 NKosi & van der Merwe (2024) Jie ) jall (s 48l

ool Apilane casde ol dulae el sl P ol Allad) s Ol e o)AV apEt) ity o dilee <l 5ol

ol Al LS Ol UiSl o guin go sl il ol ) elli e ) i) ALl il jall (lany (LA ¢ el oY)
Thompson & Chen (2024) .4 Leiak A RE RN PR | Osaill O s Ji dae ¢ @l g |

Canaa (e ¢(2024) JSib dana s daad Jlal Al o ol Ll Adlal) Al jall i€ ai i) 6 s o Ll
il Y sl canall Cpalaall g Zdlall 5 58 (553 Chaalaall (58 38 3 g g g Aadiiall A 5l e
il jae 5 4158 sl Ola Al o il e iy ot iYL sVl Chaim y Al Ay A yal)

o Cransil LS e lihaV) olSA) aladiind s LWL Galagl dasi yy Al )l LS (6 siva o 8 (2024)
& ) 32l 3 Nkosi & van der Merwe (2024) 4l o5 (2024) zmill 3515 oatiadl A& il

J8 (ae 22l aalaall () Adlad) Al jall @ jedal i (@lld aa g Gdail) 5 5 ki) Cpand) G pand A8 Dy )
Sl ) plans (o S5 A (05 66l (553 (e el By LIS ()5Sl S s el 0 g d
£\SAL AEMAY) il gl B g0 Lalia) Al all o LeS lBluaall (ylamy 8 s S a5 5 o) 4B

G AY) il e 8 Gaals sl 138 b a8 g0 Dy ol W iy el

o Al )l calra (gal Al ) CLLSH G a8 Aallaal 5 S daale Ay ) & day Al jall 238 & jaad
sale) 5 il shall 358l (5 93 o aaadl Cpaleall (585 a ) il dadigia ye Lalail (e oSS DA (e a5l
Jisha ity @ LS e liaa¥) oASA aladinly ddasi yall AEMAYT Cil sl sl coyyuill iy ol 5l de by
Ja s i s ] 5 ¢ ka5 (5 simn (ppaialy i 5} D el aaeaald S ¢l gl a5 dlee A8l
i Ll Laa (0¥ il el ) g cilidle & yelal daaiie Al aa) cdblas Cads ¢ ila ) ddalai e
Lol Apapbarl) il 8 glaill ALE  ile s ST A 55 el il

La A sl ) -3

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

186



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026

P: 175-198

i Jlaall s a8 gl Com 55 sl ) o3g) Aianslial LAt o o) rgiall anlill wl sl 3 grea 1-3

Aol Calaal gas

&8 ) A a LS s alall ol a8l gl Al o ading g Gl alia aal g sl i a gl gidll

S @5l Gy ) angn Y aa ) rgiall 5 eS| pant 5 LS T pnt i amys dia lia s Leiia s iy
Caiaal Jadiy LS ey shai g a8 gl) 130 agd 8 agudt claliii ) ) Jsmasll o claid a LS5 jallall Caia g
- Al Ay yeaall lall - Ay g il clallaaall ansa - o5 ATy Dlad Gua) S5 LS Lo el 5 il sleall

(301u=— 2003 - 5_alall

C 5 A ) e 3l Aol A i) ISy g ) i e | cpn IS il 55 Al 1) e 2-3

O sl

- A Y e 3 daalas A il 4K (g ()35 A ume (40) 220 Al 3 Al i oS5 1Al Al e 3 -3
ol A elac alana 7 38 Ao Agall e Jganll (85 508 4 graa @lllia o Glald) iy LS la sl
O guall (35 30l el cag plall ans <t Y Aaad 5 ol jeS) Lead paaii (glalia I

(ial) £ 53 qan Al ol dde 355 1(1) dgo>

(Yo)Asmsil) sl FEH]]
70.0% 28 <
30.0% 12 <l

gl Jalas
rosdad) gl

012l gy 01 IS e 3 A ) (a5 5 (%70) S s

L) i) & i a5 2(2) s

(o)Al s FER
20.0% 8 & g 5 (e B
22.5% 9 < 5i5-10
57.5% 23 s 10 (e S

187

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)

;@.‘nm\ Jalad

https://doi.org/10.64002/3cs9te67



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

Jlae (8 Ul Adla ae ) jag Lea «l siw (>10) Aallad) 3 pall (553 (e (%57.5) duall Anlle
Al el )y sk
Al o o jlal il A g (e 20 38 (9420) 228 Cpalaall Ji Canin o

v

1488 Cilawaddl) &35 (3) Jo> .3

(%6)Agusil) Jlosal uaaddl)
40.0% 16 L5y psle
45.0% 18 e

7.5% 3 o
7.5% 3 A

byl (535 ald s Aada e (381 50 (%85) A il g dpalall Claiadill i @

AL Ll b laaly I zed il Jagh 38 (%7.5) ¥ claadill Jid Cin ®

waadill g Sliay) g ol G Al (4) Jsia .

(0S5) A (0S5) 83 ]
6 10 dasi i psle
4 14 e
2 1 oy
0 3 P

(ole (Hea) (10 %78) Aalall Cliaaddll e ) giagn 5 S @
(R pste Jlaal (e %50) Ao il Slhaaddl) 815 s JSTELY o

anadill g 8 Al G A8l (5) Jg2a.5

<) 9iw>10 <) $iub-10 &) i< 3_udl)/Jawadil)
6 5 5 Lsisiasle
12 3 3 e

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

188



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

2 1 0 ‘5.13\
3 0 0 Al
bl Jalas

MM‘AJHMLAA‘Q_I\}J—NA>1O EP&J(;AS:J\M\%;}JUA?S% °
oasadill gl Gialll clad s
Gl sl 8 Lalas SV o Ay g il Glhacadll o
bl JaY) e oI e Lea ) 555 Lasaay Caalill alE dili W) 8 caliad iAol A0 3190 4-3

& s gl A8al) )3 AL bl A

(4) ‘_;:: Aa i b e (25) %) 4-)])“}“ ij_».a ‘_g (u.u\."ﬂnj\) Yy tL\.USS :é}m.“ JJ_AAS\ 5-3
&b el aali ¢l jle (5) Cada s el e (10) Jind 4t GaaSaall (0 Ao sana e G ye ¢ slae
Al 3 Aaal 4 Y1 il Gpanal o5 WS 63 5Le (20) 5 staa (4) e 058 Ailgdll 45 saa
i e sada (15) Leana 2l 531 A )4 (o Ao Dl el ey Sl ol ;LG S 6-3
B (20) (e 4S5 A A acinas (abiially <l 380 Al (ailiadl) 4 jaal @lld 5 Ll pde aa lsal

Jalza s gia dall Jalaa LAY Jalew | o

) it 253l
ol Y (Va) () &) jlad)
G - e ald bl 1,
’ 0.58 0.90 0.81 5
Slias BPRPRN
) 0.62 0.94 0.89 5
‘éﬁ g-‘ih ‘7‘:‘)43‘ ‘;‘léléh‘
gl ‘;J bt 3
) ?:\A—hd-l .
daall Jsa (pmalaall 0.55 0.91 0.83 5
. Tl
dsia 3l
e Jes glaa) claailig,
. ¢ 0.60 0.93 0.87 5 ..
45 caasl) 428 gial)

5. Mee A3l Gl e Jylaa dle (0.81) JsY) Jsaall (& il o) Baadl (6) Joaall DDA (e o
8 Bl ) 2 g LeS o dolle 48y Cangt ) oLl sadll il 2S5 Les (0.90) Jlias 2 —all

Ga—all 5 (0.89). A bl ol Baady [ PEON [ ol WS (S sl g il jlall (429(0.58)

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

189



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

e(0.83) (Ao bl i Gl ) gaall 8 JaaDly i) S V) ) saall (e et 51(0.94)  Jliea
Ll ¥ 5 el 483 (€23(0.55) Jlias Gauall s Aa 311 Baal) Jga Copalral) 211 (g cnbi ) i
SV Les(0.87) (e il o a1 saad) L Laa D a3l LS ) saall Gl ae 39(0.55) (5.8
2=2(0.60) (5.8 Lalsi V15 bl 383 (18ey(0.93) Jliaa aall s A cilaadl) o Jlo plaa)

BYTON(RE N
L1300 Bl ) cBlalaa (7) J52.7

AN (N Qs Salaa Jslaal) d3Me
alabial x Jadl 280l

(Slaliay) Gl ) ad) gl Cinia LalS) 4, g8 Lpuse ABDe -0.82 ) ¢
Al
} ) ) X e il cilaldial

Al Clalial) 4y 35 Atadl) 4l Cilpaas 0.76
Glaadl)
X | )—)J\ At ¥
araail) o Gla s Aallal) cilpaast) -0.68 &

Gilaadl)

;@Uﬂ\ Jalas

A al) gy il gl ]
(86.6%)J\e x5 zliial X (%45.6 amsill 0 5) Apad ) LS Conin o
(Al 50 9%57.5) @l 5w>10 8l (550 Cargiud mal i dall e
A eidl clbaadl) @
A gl a3 (%87.6) (ot ()5 Slel Jai dgadll 4l o
LU a8l 5 2 (0.82-) (558l (uSall Lol )l jpladdl Jisall e
rlaadil) B cglitl) &
A iyl ) it dals ST (%45) aledl Cliaasdll o
BT gl
(Vo> 0.90) (o> 0.80) &5l juleal) slati Cilill 5 Gacal) C lae gaas @

dailaal) dallaal)

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

190



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

alasinly @y g 4 5 IV LY JDA (e lgman &5 3 il g i &5 (e s Al Y1 Alil Sae 53
A 4ilan ) ) Al Leldad 5 (e 5 (SPSS) e lein¥) o slall Lilan ) o jall i
gl Jas giall 5 <l ) S 5 4 aall il -]
ALY ol L A8 el L S W il -2
Olflse Gaain Gl gie G 35 A I LA (T-Test) @ Jkia) dalas -3
Y ol sy -4
O Bl dales -5
(0.05 > o) Adbas) Yo cld *
L el g Lgidilia g i) Julal g o2 2 -4
Ll 4 iy LaS el ) 31T DA (e L) G sl a3 1 sl ) il il g imse Juadll 130 8 a3
ctban ) dalaill o jaf amy Al ol slae (e sae JS Ol s Bualald) ULl i  omilll el 48l
L D) Al 1) ST 51 gy cibiiialy 1) palna ML) 281 g La sdoad Jall J Y1 ) gl AiBlia 14
¢ (B ) ghun g £ 5l ) prial (s g (Al (2 GPT-40 s gil
lada by ) alaa Iial @l g sdun ) all Y ganal) ) e gad ddad) 318 cillaina) a5 (8) s>
(Bl & ginu g £ 5l <l piial (5 g (il (B GPT-40 il il da DU dad ) LS )3 guadly

. . ) N | i) Ja o) .
Lilaay) Ayl y ) dall
Lﬁ)L)ﬂ.d‘ QQ&S”
t=0.87, .
1.38 2.25 (28=0) S
p=0.391 £ 5
1.51 2.35 (12=0)
F=8.24,
1.22 2.65 (8=0) & sin<
p=0.001
<t W5-10 P
1.18 2.41 =
(9=0) 5 _adl)
1.52 2.15
(23=0)

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

191



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

SIS 3l iy ) alen 30al 15 il 20 1yl ety il (8) Ul (o
(5080) g5 & 5l il 5 Sy a1 5 GPT-40 s 5l o 35U iy
Y5 ) sSAll i o gie ((P>0.05) Abuan] AN I3 98 255 Y 4l axi g sil) ke Can Y
LD (35458 o yandl s V5 il e Jang ¥ g Jaisa (2.25 Vs 2.35) (saaadl (5l Al el

YN

Agad 1) S ) Ao JIa ISy i Y Cudad): Al 5ol Olge e e e e cunddagill o

& (GPT-40) <k 5 da 3500 dpad 1 LUSH (s by ol Sl alae Dl a8 5 i Ll

el )l S 35 Al il ((p<0.05)  Lileaan) Adla (3958 2 g5 (3l il i) el (5 g i)
P sl Sl agiad ) aiy Las ¢(2.65) —igia o f 1 gla s il 5w (<5) (3aad) ¢ galnal)
Bl 553 Galral) (2.41). ;s sl sic o | shaas (G 5ias 10-5) 8 i) sl gia () galnall 5408 )
! pladl olad¥) Al agTliS b s Cinaa e CESH Laa ((2.15) dana sia gl | slis &l s (>10) dllad

Al Hall o2 4 < Haila 138 93 ATl <l g <l ) LalS Al ) LS yn8d s

Yl il e i Al Al ) elld e gali g ol 5ol JY1 ) saall @l jle e dil) ol i 480 5
gl (3l e ) ClUSH Gy 5 sSA i s gie (4(p>0.05) Ail—ian) A1 Cd (358 32 g
Ul damll Galis LS GUB (3588 o i s Vg cQilaan) e Jasy ¥ 5 Jiiaa(2.25 vs 2.35)
B Al Gl g chal ) LalS Apad L) UL paddss ad) I 50l
Al all 228 4y s yiile 138 il Hall J Y1 Il (e a2 daiil) o
aladi) B bl ) palnal 4 g g8 cld A i) clalial) La sdod jall LY ) gmad) Bl
ddadl) Apa 5)) S <l gad sl ¢(GPT-40)
4 06 ld A puid) clalial) AU el @ e gad ) 38 clilada) a5 (9) Jsia
Aaladl) dad 1) LUK <) gad A ((GPT-40) aladiad (& cilaialy )l alaal

AN | ols /[ I U I [ "SSP | 3 ladl ad Jl)
sl (%) o) $ ) ()
8nS 5 85.6% 0.81 4.28 | i el dala 1
flSA 8 A8iC,
elibay)
S 3 83.6% 0.79 418 | e il 3S 5 2

& Alee ciliphi
ipaly I gy

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

192



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

S| 1 89.0% 0.68 4.45 [ 3 3
R
LS alass )
o eelib Y

sl

S| 4 84.0% 0.85 4.20 | il aaad 4

r

laadms | 1 90.6% 0.62 4.53 | e il 5
LAY Gl gl

8 S - 86.6% 0.75 4.33 plad) Jaw gial) 6

(b Cladaly 1) alanal A g1 Y 03 Ay il cilalia¥) i) all B ) padl) iy paidal) (9) Jsaall (e

((4.33) sla bl o gl alall o giall () s Aladl) 400 1) iU <l gad ad ¢(GPT-40) aladioud
OF Taa 3 Aiiall 3o Sl 5 5 50S Ay 50085 A 5 ¢(86.6%6 ) i 055 «(0.75) &b ple (s ke il il
AEAY) Gl gl e il (5)ad ) 3 leadld JSS Jsaadl &l Jle e Alaia) o) Cilia (5¢4¢]) &)yl
42, (90.6%0 ) (reail) 55 (4.53) mnll Ledans s oy Mo i) dx o o) ciia elilaia) oIS
el oda e Al ol a1 G 1S Lelan) (Sx (0.62) Laidie 5 bume Gl yadl ae i 88 4 el
Al A pall (A () & e lidaia¥) olSA aladi) e Caleall (520 (3) a5 jladl Caela LS (5 sl
Uidia (g jlne (ol a5 3 S Ay i Aa )0 (%89.0) i 053 (4.45) (hes T i daaal) Cas
e Al 531l gy il alia ) aal Of ) il i \ghaal e (5 8 @l ) Ladl 525 (0.68)
Alaatul oy aill(2) ¢ eliha¥) oS AENAY) il sl o il (1) :on Ll 3 a1 jlaidga
(4) & ¢(1 3_kall) elih o) oIS 8 4Kk A )0 el ol dalall (3) Legaly capiill 8 el aV) oISY)
53 iyl I G 3 (8 Alee il e il 58 55 (5) Tual s o(4 5kl 483 anlet Aa il apead
A e dpla) lalas¥) 3y s sl il g il jae e A58 sl lag) Al 50 ae dagiil) o2 (55 Al
= lia¥) Al Jledll aladiuV) uSail Ll 48 I LS (5 e ad )5 dae i) i)

e alil) o aill zali sl 8 La il 5 cand o) Apapanatl) Ciliaal sall Lo sl jall G} ) gad) ABlia
fhaginall 4348 )l LS 4l (GPT-40)

A5l s¥) cld A ) claliial) QAN ) gaal) @l e gad ddad) ) 1 il a3 (10) s
Laladl) 40ad 1) LUK ) gad A <(GPT-40) aladiad & cilaialy )l alaal

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

193



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

194

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

da ) G | el Q3 | Gl ) | e g 5l adll
(%) @) (bl
5 S 5 81.0% 0.95| 4.05 Glin e malijll andi |
L;s})zsnj\ (,Las\
laas uS | 1 89.6% 0.64 4.48 | bl cupxll Gy aeall | 2
QA#L.:J\}
das gl 4 58.6% 1.28 2.93 | LSy je 54| 3

Gl @l el

8_uS 2 86.6% 0.82 4.33 | (e dadl g Alial (e | 4
Gl ) zalie

P 3 86.0% 0.87 4.30 | Owodiall diudl sl | 5
EPTES - 79.6% 0.91 3.98 alad) o gial) | 6

Laraaill Clial gall Al jall GEY ) gaall il e sad Adad) 3 31 Cllaiow) mada gy (10) Js
Aagiual) dad I LS dpail) (GPT-40) (e alall o il geali yall 8 W il 53 canl )

il 1) atral Ay gl g¥) €l Ay il cilaliiad) Al jall CJE ) aall giliy (aidall (10) saad) o
¢(3.98) sla bual) Jass 5l aladl Jass giall () 2o Adedl) dad ) CUSY < gad 3l ¢(GPT-40) aladial &
OF L3 bl el Ly 5 5 508 &y 50085 A )2y ¢(,69679) (ansd (055 «(0.91) &b ale (5 lme il il 5
(2)a8 3kl JSS Jgoall @l jle Gania Ajlain e s (5¢442) &Gl el

) L9 (4.48) lend) Ledau s oy Sl Alai) A o o) e adall 5 5 plaill (o yaill (s aeal)
Laad) 2 A O 1S e Laa) (Say (0.64) Umidia (g lbae il il e Tan 308 &y 283 A3 48 (89.6%0)
Cun (ye A A pall 8y s Hl) gealia (pe Al 5 Alial Cpanai (4) o8 5kl 5 (5 sl Lpaa) o34 o
iy (0.82) s okime il il s 6 S Ay 085 A )3y (86.6%) (st 0355 (4.33) (e Tais sy cgany!
bl 8 a8l 55 ol ol A aail) il al sall aal o ) ) e 5 gl e o 8 Gl ) L]
ot Apall ol 8 T Aga 5 o By 5 BT Cld Aagiusal) Al 1) LS 4] (GPT-40) e aldl) o il
pxitll) (5) Lagaly 5 il 1) ealia (pe Al 5 ALl (el ¢(2) ¢ (SRadaill 5 (5 ydaill il G el (1)
el el Sl 5 (2024) SSHb danacdan] Jlal A ) e Al 238 (365 daiill 028y yiall i wudll
Lee d—ul o Gl g cly by ) Guy p38 gl sl jelila o) S cligdas e 5 55 dylae Ay
eo oaiuall Sgall p ghaill meal o 8 g gil) e lila aW) o ISA) oy ya ey xS) Al 5 (2024 )& Garcia
Syl dalald) 4 5 il lipdaill e 58 5l



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026

P: 175-198

O a el Lgiatlae il g cgali ) (Gadad wic Aad gial) cilyancil) La sAad Jall al ) Jf ) ABlia

ol dim plac) JBidgay

Gk ie 428 giall il sdoid jall aal 1) ) gaall il jle gad Adad) 31 3 cliladid g (11) Jo
Al A elac ] Jhidea 5 e da il Lgiadlae Sl 5 el )

da Al A | edl) 3l | Gl a ) | gl | aBgial) (gl adJll
(%) k) (sibmad)

las 3 S 1 87.6% 0.92 438 | il yais | 1
P S S S |
daa 4l sl

EPTES 5 73.6% 1.24 3.68 | Calaall A las 2

5 S 2 85.6% 0.95 4.28 | Jsasll Lygmia 3
Al shabial)

EPTES 4 82.0% 0.98 410 | 8 pcdl Anlsdl 4
.

3 uS 3 84.0% 1.05 4.20 PR WO | R (N | 5
2l Al

S - 82.6% 1.03 4.13 alad) Jac gial) 6

Sie 48 giall Clpaaill s Al jall al )l ) gaall il jlee gad Alad) 318 clilaiul gy (11 ) Jo>
Ol A elae Hhidea 5 (e A yiall Lgtiallae il 5 ¢l ) ke
bl (el ) (Gudat die dad gidll lhaadll Al jall a1 saall mila (i) (11) Jsaad) e
Lol A elime] plaidga 5 (e Aa il Lgtiallas

) i 55 ¢(1.03) @l ale (ke il il 5 (4,13) ela (Slwall ol aladl T giall G aa

Gk e sl el s (13¢5) ball of JaaS dlial) se) jailloy 5 S 4y 008 A )0 «(82.6%
Leba s Al Yo ulat ) Aoy o culiia Fm o i3l &l Aill i (1) 3laalls JSS J gl
Leloa] (82 (0.92) (s kime Bl yail o Tan 3 S 4 385 Ao 4%y (87.6%0) (ool Wi 55 (4.38) 2
o8 Al 3Ll 8 < 3 g ol By g (3) oy 850l 5 5 sl a0 e Asall o)1 (o TS

195

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)

https://doi.org/10.64002/3cs9te67



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

ol il g 68 S Ay 50 da j0 (85.6%) (o 055 (4.28) (s T sias cdaaal) Cua (e A A5l
Gl vie ad giall sl aal o ) i) e Lgiseal e 558 3l ) Ui e 5 (0.95) b
(1) teon Auml) 21 a0 Hlaiden s v () A slme jlaidea y (o da il Lgiadlaa il comalial

G o) i) Al )

Al 038 el al) el AlLal) A (5) Lagaly 5 gl glabiall b i i J gam sl s gam (2) ¢
S5 g Agiall Al Cana Jla gt ) 8 gra 81 ) 5 (2024) SSHL desacden] Jlal Al )2 aa (385
syl
& 1.5
(8 & g ¢ gl Caman Al ) CILUSY D) B 3 ) I g} 351,15
(p=0.39L). 48 1) IS el & Y15 583 cpn Libian) s Ggd a3y
(p=0.001): 53l il i Canen Lilbiaa] Ala 3548
2.65=( < 5iu<B ) d (553 Opalaall A AU (g ginna el o
2.15=a( ) 510 <) 3 550 6 (S sina @
Bl )3 LS Al LSl mia el syl e
4 91 g cld A i) cilalia) ;ALY J)ged) @il 2.1.5
A sl oY) e 3 Glaliial (3) e
9%6.90.6=2s ()5 4.53=p e lilaa¥) (S AEIAY) il gl o cupull o
%.89.0= 23 (15 4.45=a ayiill 3 eliha¥) oSN i) o
96.85.6= i ()3 4.28=p e lilua¥) IS 8 46€a Ly yXi el n @
5omS Ay 4,33 Claliad alall o gidl o
() galiall dpaanatl) cilhial gall 1Y J) g} s 55 il 3.1.5
Aasaatl) clial gal) aaf
%).89.6=s 035 ¢4.48=p Rkl 5 (5 B )3 n aanll @
96.86.6=smst ()5 4.33=p Cilaaly ) zalia (o duadl 5 ALl (ol @
%.86.0=x3 05 «4.30=p Cmoiall jaiudll apiill o

%58.6= it (135 ¢2.93= SIS b 2l 5 et Aa el 32l o

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

196



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

Aalaal) il g dad gial) cilpaail) saal )l O guad) il 4.1.5
o XERA (I W B
%.87.6=mt 05 ¢4.38=p don 55l Al Al (ais @
%0.85.6=2 )5 ¢4.28=p 48Ul hliadl 4 i i JpadlLma o
%.84.0=( 05 ¢4.20=p geabi_ll dalxinsy 4dlall 4d<El) o
kel 1.6
duaad e ¢drad ) 3 gasl) ea)l (Q\}L.u (>1O 5 yall Lf}h Calrally A als 4y o C.A\).\ dac) 1.1.6
Adigal) Apaiill bl 8 &) leal)
s g oS apill T 5 ¢ GPT-40a085 sl Jayl sm 5 oyl LEMAYT e 3K 5 el o apaaal
G‘:L\Lmy‘ <SAL C'_ﬁ_ual_\)l\ U‘.—-‘Jﬂ Llae
oah e Y Gl 3 58 2y ¢ sl i) Gl el 5 ALl e aall i) slaie) 3.1.6
e altiae o sad Gall 5 eaily Jail (530 S A 58 55 o i) 8 gal) Aiatll Al 343 4.1.6
ils) Lyl
) sall jalaal) § 4aild -6
L gl s 1-6
‘; ‘;GLLL_AA‘)” <S4l ‘;r_ aﬂlﬁ ﬁ_}j CJ}M aleld (2024) ] A B )¢ cc___\‘)ﬂ\ €x AllA c‘ﬁ:\:\ﬂ\ 1
pslell dae 2030 Aa5) (385 Ao siall Als yally il azaly 1) aleal A O A8 )1 LS A e
354-321 (1) 28 ¢(2 52w o)) dnals) Lundil] 5 43 50 41
- A il IS Alae® Apanddd Al ja ;e lilua¥l lSAN L alad5uY asdlaaiul (s3a g G gual) & Aas gial)
T78-45 ¢(1)*18 ¢(Uasmll) (5 m dadla
(ChatGPT) sl sill celiha ¥l oS3 aladin) 53 (2024) .sle Gua sl el aall 2 2aan 3
LS o Apalac Y Al jally cilyialy Hl1 alra o) e lan¥) G pail) g clalan¥) g dadd 1 il lgall dpais &
602-567 «(3)48 irasi S dralag L sill
£\SA aladt ul sa a1 alee clalad) (2024) 2l e il il taene Gla Al e 5 4
Lraladl) s i) o sledl los] o, Agilage il 50 Al Hl1 agIUES e o il 5 Gyl & gad il el QY

818-789 «(2)57 ¢(4six,¥I
i) aal sl 2.6

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

197



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/

NJHSS. Vol. 2, No. 1. 2026 P: 175-198

1. Lee, S., & Garcia, M. (2024). Enhancing Secondary Math Teachers' Digital
Pedagogical Skills through GPT-4: A Professional Development Intervention.
Journal of Educational Technology & Society, 27(2), 134-149.
https://doi.org/10.2307/jeductechsoci.27.2.134

Davies, R., & Patel, K. (2024). Generative Al for Middle School Math Teacher
Upskilling: A Case Study in Curriculum-Specific Digital Competence Development.

1. Computers & Education: Artificial Intelligence, 5, 100189.
https://doi.org/10.1016/j.caeai.2024.100189

2. Nkosi, B., & van der Merwe, A. (2024). Addressing the Digital Divide: A GPT-4
Assisted Professional Development Program for Mathematics Teachers in Under-
Resourced Schools. South African Journal of Education, 44(1), Article 2345.
https://doi.org/10.15700/saje.v44n1a2345

3. Thompson, J., & Chen, L. (2024). Collaborative Learning with Generative Al: A
Professional Development Model for Mathematics Teachers' Digital Competence.
Professional Development in Education, 50(3), 456-475.
https://doi.org/10.1080/19415257.2024.1896782

4. Divekar, R. R, etal. (2022). Al-driven simulation for teacher training. International
Journal of Al in Education, 32(4), 1119-1149.

5. Eltahir, M. E. (2021). E-learning in Sudan. Journal of Educational Technology
Systems, 50(2), 189-211.

6. Holstein, K., et al. (2019). Adaptive support for teacher reflection. LAK '19:
Proceedings of the 9th Learning Analytics Conference, 389-398.

7. Hwang, G. J., etal. (2020). Al in Education. Computers & Education: Al, 1, 100001.
8. UNESCO (2022). Al in Education for the Arab Region.

9. Vincent-Lancrin, S. (2023). How Al transforms teaching and learning. OECD
Education Policy Perspectives.

10. World Bank (2021). Digital Skills Development in Sudan.

Licensed under Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://doi.org/10.64002/3cs9te67

198



https://doi.org/10.64002/3cs9te67
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2307/jeductechsoci.27.2.134
https://doi.org/10.1016/j.caeai.2024.100189
https://doi.org/10.15700/saje.v44n1a2345
https://doi.org/10.1080/19415257.2024.1896782

