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(Al)—specifically ~ Grok—in  evaluating  first-year  undergraduate
mathematics students’ mastery of the limit concept. Conducted as an applied
mixed-methods investigation, the research involved 37 students from the
Mathematics Education Department at Farhangian University of Isfahan.
Data were collected via a researcher-designed questionnaire comprising
seven items on limits; responses were digitized and submitted to the Al for
analysis. Evaluation adhered to the CIPP framework, with emphasis on the
process dimension, encompassing answer cortrection, scoring, ranking, error
classification (conceptual, procedural, computational), and individualized
feedback for students and the instructor. Quantitative results revealed no
statistically significant difference between Al-generated and researcher-
assigned scores. Qualitative content analysis identified key strengths—rapid
processing, scoring precision, analytical feedback, and resource
recommendations—alongside notable weaknesses, including deficiencies in
graphical interpretation, overemphasis on final answers at the expense of
procedural reasoning, and dependency on grammatically precise input for
accurate recognition of mathematical notation. Findings underscore Al’s
viability as a supplementary assessment tool in mathematics education,
contingent upon enhancements in visual processing and process-oriented
evaluation.
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Introduction

Bridoux and Grenier-Boley (2025) believe that evaluation plays an important and
vital role in learning mathematical concepts, and learning the concept of limit is
no exception to this rule. According to Li et al. (2024), in the 21st century, the
landscape of the process and method of teaching mathematical concepts has
undergone a profound transformation, which is mainly driven by the pervasive
influence of digital technology. Evaluation, as one of the most important pillars
of the educational process in general and in learning mathematical concepts in
particular, has been different in each period according to the facilities, equipment
and knowledge of that period and has benefited from current science
(Mohamudally-Boolaky and Padachi, 2024). The basic needs of transforming an
evaluation into an efficient, high-quality and effective judgment depend on the
use of advanced teaching methods and educational tools (Frieder et al., 2023).
Today, artificial intelligence, as the most modern educational tool, has
transformed learning. This transformation has not only provided mathematics
teachers with dynamic, graphical, and interactive tools for classroom teaching,
but also the integration of technology into formative assessment increases its
effectiveness by facilitating real-time feedback and promoting personalized
learning (Awang, Yusop, and Danaee, 2025). Therefore, this paper has pursued
three main objectives. First, it has examined the possibility of rationally
evaluating students’ learning of the important and fundamental concept of limit
in the context of artificial intelligence. Then, it has explored how artificial
intelligence can provide feedback to students and introduce resources to them
to overcome learning difficulties in this concept. It has also considered the final
feedback to the instructor, which, based on the results of the students’
evaluation, should the instructor make any necessary corrections and actions in
his/her teaching process.

Literature Review

Assessment in mathematics education is a key tool for measuring student
mastery, identifying weaknesses, and improving learning (Kistler, 2023). This
process enhances motivation, self-regulation, and conceptual understanding, and
improves academic performance with continuous feedback (Morris et al., 2021;
Khomijani-Farahani et al., 1403). Tyler (1942) defines it as the achievement of
educational goals, Staffelbeam (2011) as the provision of information for
decision-making, and Scriven (Kus, 2025) as the ongoing judgment of the quality
of learning. Assessment is essential in all teaching phases and disciplines,
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especially mathematics (Zinn, 2025). Calculus is a fundamental undergraduate
course in basic sciences and engineering (Gonzalez-Martin, 2021). The concept
of limit is a prerequisite for derivatives, integrals, continuity, and advanced
courses (such as real analysis) and is used in physics and chemistry (Kidron &
Zehavi, 2002). Despite its importance, its teaching is often superficial, rushed,
and lacking focus on the ¢-8 relationship (Bokhari & Yushau, 2006). Common
misunderstandings resulting from a lack of deep understanding hinder learning
in subsequent lessons (Liang, 2016). Careful evaluation of responses reveals the
root of these problems and provides corrective solutions (Baptiste, 2024; Unver
& Giizel, 2019).

Methodology

The present study is an applied study with a mixed approach (quantitative-
qualitative) that focuses on investigating the effectiveness of Grok artificial
intelligence in evaluating learning of the concept of limit in first-year students of
mathematics education. The statistical population included students of this field
at Farhangian University of Isfahan and the research sample was 37 people (21
women, 16 men). The data collection tool was a researcher-made questionnaire
with 7 conceptual-practical questions about limit (with validity and reliability
confirmed by 4 experts). The answer sheets were scanned, converted to PDF,
and submitted to Grok. The artificial intelligence was tasked with correcting,
scoring (out of 20), ranking, identifying conceptual/process/computational
errors, providing individual and collective feedback, and suggesting corrective
resources for students and instructors. The theoretical framework of the study
was designed based on the CIPP model (Stufflebeam, 2000, 2004) and focusing
on the process stage. This stage includes monitoring program implementation,
documenting activities, comparing actual performance with planned, and
providing corrective feedback. Since the goal was to evaluate the evaluation
process itself by Al, this stage was selected (Adib Hajbagheri, 2002). The
activities of the evaluation process are depicted in Figure 1 and its indicators are
defined in Table 2 (including development, execution, display, feedback).
Among the educational chatbots (ChatGPT, DeepSeek, Gemini, etc.), Grok was
selected due to its superiority in accepting custom commands, analyzing
processes (Souza & Weigang, 2025), and integration with the X platform. Data
analysis was performed at two levels. In quantitative analysis, Grok scores were
compared with researcher scores through a univariate T-test, and qualitative
analysis was conducted using thematic analysis (Pinede, 2023) and coding, Grok
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responses were examined. The extracted themes were confirmed by 3 experts
and used for coding. Also, 5 randomly selected response sheets were corrected
by experts and compared with Grok output to assess the accuracy of feedback,
sources, and recommendations.

Results

Grok Al provided acceptable output in correcting scanned answer sheets of 37
students on the concept of limit. With precise grammar, it provided descriptive
answers, scoring (out of 20), ranking and classifying performance (excellent,
good, average, poor) with high accuracy and extraordinary speed (less than a
minute). The difference in scores with the researcher was not significant. The
quantitative (mean, standard deviation) and qualitative (conceptual, procedural,
computational errors) feedback was accurate and individual, and a
comprehensive matrix table was created to compare errors. Its advantages
include speed and accuracy in collective and individual analysis, identification of
challenging questions, providing analytical feedback to the instructor
(conceptual challenges, weakness in interpreting graphs and mathematical
symbols), suggesting resources (workshops, worksheets, books, websites),
providing teaching strategies and motivational and personal feedback to
students. Also, its limitations such as excessive focus on the final answer (even
with an incomplete process, it gave a full score) contrary to the importance of
the process in mathematics education (Cuong et al., 2025), inability to draw and
analyze graphs, sensitivity to writing mathematical symbols (brackets, absolute
values, parentheses) requiring additional explanation in the instruction, based on
the CIPP model (process stage) and its themes (development, implementation,
display, feedback) can be mentioned. Overall, Grok is an effective
complementary tool in mathematical assessment, but for independence it needs
improvement in visual analysis, reasoning process assessment and automatic
recognition of mathematical symbols. Combination with human supervision is
recommended.

Conclusion

The findings also showed that Grok focuses less on the process-oriented
evaluation of answers than on the final answer, while for mathematics teachers,
the problem-solving process is more important. This is not just mentioned as a
bug, but as a systematic challenge in current Al models of understanding and
producing visual mathematical content for analysis. This can be considered as a
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weakness in the current design of Grok. However, the speed and accuracy of
ranking, the provision of statistical tables and in-depth analyses make this tool a
valuable option for wider evaluations. For future research, it is suggested that
Grok's capabilities in drawing graphs and visual analysis be strengthened and the
ability to more accurately recognize mathematical symbols in input commands
be improved. Also, using this tool in larger statistical communities and more
diverse mathematical topics can help to better understand its capabilities and
limitations. Finally, this study showed that artificial intelligence can be a
complementary tool alongside teachers to improve the evaluation process and
provide feedback and help improve the quality of mathematics education.



(5 guan gigh 31 00l b u> pagio (5 il (Il of
T e ol e dllzgy |V conid 9,05

h.nourooz@cfu.ac.ir :asblly .ol p!l (05 (o b&im b olKuiils ¢ ol (5jg0] 09,5 Hbdbusl ¢ faiuo otivgi.)

ruhallah37@gmail.com :asblbl, ..)lpl ¢yl yad ¢ Lim b olSisly ( oy bjgel 09,5 ywyde ¥

Yo5VAEY

dSy Sy pSI LS

Oty o sagday b el JISl g sy Clas (sl gl plgieds o porde T
S Ml g bl 1y Lol 155 s Cansyd 35555k 48] g 550 ladsy) oS sl of o allde fif
bl el d> porge x5l 2lds)l Gulre g Llie yn 4 Giegd ) e
o dosy ;U

ol adllas 33l oo (GIOK) (sgae (B9n Jl ool b (b (5jsel (lid)S  \rigrama sl oy
w2k sl 4y Jgl Jls da?ﬁ'byw 9 2 A = ) 55 5 )l 1‘\:‘; :\ﬁ Y; ‘f;i’ :jt
VL aslogione laliduy 03> 59135 Jlpl o plosl pledol (LSimjd ol Rl \¢arvss il 5t
Sl egran Ghen g Sl Glhgiily ladclisusly & 39 3> porde 0)byd Sl
el Jold 5 ¢85 plonl (] 8 Ao 5y 35505 L) CIPP Juo bl 2 il o 5
9 Slwbro 5 Slg) (ogrie Glald lolid (s, (el dpule dadalisnly
OoSle 2 lis (oS gladiBl e wyde g bl & aazed gladyes il &)
Soblize ©olds ldie @lped b couae ign bwes Lozl 4 odd odly il pal
(SAaS) > E8> iepu Wile oblje (ygeie oS )b Sl (AT slaaBly )l
13505 s 5 )3 cind jolai (nlae lol 08" ditu |y @lio sleitiy 5 Ll (sl yo3-5L

RS ly 38> (g ygid 4 L g (Wu]d sloay) ol gl ol i S 568 Hnolg s
JeSe (ylpl plgreds (ootan Boa Juwily I Sk s .cals Kol ok, SMe byl
9 Srar Jibo sl wejls W sl (ol bjsel ledi)) e sl AN
7 (s g

Gl ygodil CIIP 453

Grok

bockis) 427 8 o o gn Sl eslizal b dom e (5,8 3l gl VF00) il sy e o pmde 015 n 3 50085 ¢ ombln 140 1 4 Sl
https://doi.otg/10.22034/j1t.2026.2078437.1064 SA-YY (A« Sl (9l 4o Loz s gleuws 5

(O&)odey 5 Y47 ©

Ol 50T Slags ks el 2y


mailto:h.nourooz@cfu.ac.ir
mailto:ruhallah37@gmail.com
https://doi.org/10.22034/jlt.2026.2078437.1064

e 032l b s oo (6 S0l oleits,!

ra | W‘Lﬁﬁo‘l‘: 2l 9 ol

3

Aol
Egan , (1970) Piaget «(1935) Vygotsky .3 5l (5,S5L Ol3ls pa ki 5 Olteiy il
2l oo 1l ooy 50 I sb 5o iy 5lin s e e sle o 5 530 51 S aden (2012)
pealie (6 S5k 51 Oleabl 5 Sl diles sy BB (sloss a5 OT (6 1S3k (sl p 5 Lzl
Tashtoush etal.,) iy Lt soll s pyle (685l b S o qal 3 1 oo 2y O
J Gl ol et lee o Nl Sl e K LBLs e pdlew; (2025
el 53,2 Slasl e 3 i (SK5 6l oS Sl ST (5 S v 5 ods Sl
L g5 5 odesls el ussd opioleds 5l S Olsea Aol oL, (Xiaetal., 2025)
5 S, Ldizes (2024) O, Ken 5 Lele .(Putri et al., 2024) 5,5 0 S5 G815l
hglin 3 sl (63,5055 Ml mas 5 o158l coale Ls 4 Sl aealie sl
(sl ol OIS il 5 05500 Sla it o S Sl s Dlegb e L
Loz raly 5l OF Jaul b war 5 5 03 e glae)ss 53 oSl aealie 5 sl
S s sel Aol (Hashemi & Kashefi, 2025) ol odi oslizad 0T 25 501 (gl ilises
-l 58S el s gy i ald il 5 Ll lueslal e (Sl ATy
ealie (25500 3 cso0nls) (Kopp et al., 2025) < Sijsel Sl oo sla
baass gl 51 b)) QL S5L s S 5 Olge & 0322 Sl 2l OSUSS
S 2bsso) (Pepin et al, 2025) ol psgie OF (5,S3k 5 Al Aol oS LSS
25750 WLl 5 aspie slallas sy plalid o ege (2B« BL) palis (S5
25l g CIlas 4 OB LS50 =S > 51 LS b pegd Sl sl 05

Lls Olge B AS o SGS Olodan 4 5 ol S50 sl SLsly (2550l 3 b))
el L1 5 g 4 5L S ) slaaie) (S S5 1 sl eyl e L 0SSl
(Kistler, 2023) das oy 080,850 slasls 05 Sesysl 1 gl 1y s Jeadly s2es 5 a8
B I DISC NS EUNE PN JPRS SR Y-S ¥ g WS S R PR
ssbOkes das o S0 1 e sghe S5 il s mp sendis s o5 01 il 5l Al oLl se
OLan 5 Lele (2021) 0L, 5 Morris coladlas alas 5l ccalisee Sldlas Law o5 oS



ST 5l 43 3 yglicews 5 Loy,

Fo|ambo V€00 A olots ¥ 5,9

ssb o el olal cl odd Ol (V80 OLer 5 Slal s Sl 5 (2024)
a3 e il et 503l 355550 € L 1y s 5 Sles g 5 LB

S LS o s il pleB5 S NS o o i ) sl oLl LG
(Tyler, 1942) Wlasl Giss Sl ax b d5sel 5 s aly 35sel slacsia
PO JO TSI [CHPROVP PR S RGN N o POW ELCW N (S PRSI PO g W51
Jeeen (Stufflebeam, 2011) (5,8 vonas 5 oslad sl S5 sal Ade DSl 03 S
o o b 5 gel 5555 Jsb plad 3 oS A o i a5 (sl bd 5l 0 Sl
Sos1> OBl psghn Loy OF (S5l oS 5 Olpe o)l B 35 g0 plonil psghe SO
Sl e ol UL 3 s e o3 abeiil (KUS, 2025) sl anils 5 o
by 683k lacdls S5 0T Gl b oS 358 0 o gmime oae 35501 GlazJles
Sisal e S 31 S Olsear Lol 06 Y OlSan 5 S5 35 e JalS
o ke (Dbl Jed 3l pmsd 0SS laaniy 3 5 B gl Sle g ge plad 3 1S3
OIS G 5 00 a3 50 ddan Loty Sos 5 i 5 (0 s Gludlesle waly
o i o3l O alie S5l 5 oL oo (ZINN, 2025) ol eeys sl ool
Zhang et al., ) coul o350 Lites oaels ool 51 55 K05 ple L Olseas 08 5 Sl
(2025

&R O 5SE aaddS 5l by usd cp e 3 SS Olsea JISED 5 sl s Sl
0351 515,57 5 (345 Lol 5l e laandy Sl (5l 53 (a8 shads O el
ol iy s Lol ol axsls Ol F sl P15 S O YAA (65 5umie 5 55 Sle) Sl
5 deilies Cla s (dige 5 5 5wl psle OSUS gbaand, oo S Bl
sl Gonzalez-Martin, 2021) ol 350 w503 op Sese 3 sk 5 S IS
S ol JUSEN 5 Jedl s Sl 53 bl alie 51 G pgde (V20T (4SS
Il 53 IS 5 Grie O pamalie (685 55 OF 31 ealial U (i )1 alade O sl

1. Tyler

2. Stufflebeam

3. Scriven

4. Gonzélez-Martin



e 032l b s oo (6 S0l oleits,!

f\ | W‘Lﬁ:)a&.l.c d’}msuﬁb‘*"

Sged Wl oLy 5 oh aealie ple 685l Lty 5 L e axlge OT L U
5 Sbw, Kidron & Zehavi, 2002) ol oo Calie glaaid;y ;3 0,8 5 oand
LU LSS 5 Grie (S sy dha 31 K5 alie b a8 Sl o ygie o (0YAY (i 2
Sle g go S0k = ol w0 (3b S8 ppie ol Ga S s Slir ol sl
YA (Sl 5Dl 63 Sas OLsle) S e s

Ol geils 5 Olayde 5 ol ol Sl 4 58 s€ alaly o 3l do wlad slair o
5 S ol IS 3y psghe cnl S5y IS s 5 S 0 3555 5 Y g g adge cnl b
(2l e slaas; ¢l (Bokhari & Yushau, 2006) Ly (sdas Dle s g0 4 s
Sy 5l rsd 53 T e (gl s e Lol ol S 1 p e S5 pde
30l gmeils s el il 5 gn s padn oSl Slaans; sl Js &S sl
Jooisa 25 s aalllas sl 6l U152 ok e B USRS 5 Jemsl s Sl
o3l bl 4y ks 5 b oS g4 o (a8l e s s ‘(":’U 8l e ile) Sam i
S 3L Olea JUSEN 5 Jomil s Clammay s g ol s 05108 o 30 (S
(Domingos, 2010) il Joil iz 5 o xe S 55 A A= pete SH3 5 Al
3 aipll 5 XS o SaS o sgie nl 6553k 5 h3sel OOSie 4 4 303 3525 (3L 5 sl
S A e gelcadbse B5gel sl eslinal s gbalnl s gl 51 S
) o pspie Liode SlLsl ) anelr o ST .(Unver & Glizel, 2019) s sl
Do E5sal 0 A p s 35 il el 4y (5 Sl s 5 Slam &L Olsswy
2l Lo sgie (S5l 5 ol 0l ol il w4 Wl e 55 el s
Sy Sy pde (Liang, 2016) s 55 1oy Ol slaais; syls oy ,0 oS Cnl axlye
S ol obd e agb s Oals sy ol O 4 bogs o Bl = 53 JI5L 5 A o sgda
w0381y 4 Ol o oddesls S5 4 Szl s 5 Oy o2l L
(Baptiste, 2024) 5 S SaS o yghe ol s S)3 sl SO el LR Ixt

G el (Bl ealie & S 3L 3 Lizes (2025) Bridoux and Grenier-Boley
OLen 5 L a5 s Lies 00l ol 51 55 2 p st 6500 5 301 Sl 5 e
s DLl walis G35l B s Al St (o) s S 03 53 (2024)



ST 5l 43 3 yglicews 5 Loy,
FY | ambo V£00 & ojlatv F 5,93

By e Salds o (g5l 815 3,8 30 Cou bias o Coul sl s 555 S
2l pealis S5k 3 5 S5k (sl Al O A 3 S Olsea oLl
ool 03 55 D 3lite 0555 O L2515 5 Ol g (DUl 4 4 5L losss 8 55 ol sb
=l sl (Mohamudally-Boolaky & Padachi, 2024) <l o3 ¢ g5 555 o 5l 5
sl s 3 eslinal 4l i 35 CadSL S Sl 4 pLa sl S s
Olgsds o Jogn i+ (Frieder et al., 2023) ol s iy 5540l glajlsl
Ly glaolpl e G588 cpl ol 03,8 058 S 15 6,85k (3ol Uil n 5l
2l 2 esdle ol o3 S W1 oL, Olebas 4 S 55 s 5 gl 1 el 5 (SIS
Sk s 5 Sk 3,555k e L1 0T s 3 e 5SS bl 55 sl plis
Gl 4w ol dlie (500050 .(Awang, Yusop & Danaee, 2025) Jas o Aol 58l ased
psie 31Ok pmls (6 8L dlate ol Ol ) 2 a0 Il i 03 S IS | il
o 3,575k Ge e e Sl DS o geme Bgn w3 > plun s e
S50 15 prehe nl S5k IOSLEe wby g 0T 4 e 3 yme 5 0L il 4 2 yocae
Sl ools 13 am 85,50 1y wps psde &0 ol 3,555 5L camen il o3ls 3 RIS
S il s LI Sl e b il ki) b @ e b oS

s almil AL s

AR5 (ol yg 5
Cysoas OF Glaesls Ll 5 (55505 5 a5 Sl (65,508 Gaowd andllas G bl i
il iy palii)lS 555 sl Jlo b gmeils O el ol 0l plnil (4S5 S
OLKan 3 olKils by a0l saxdy Jil Jlo Ol il 518 ¥V O Ggad 5 0L
033 o cpl g anllas ol plnil dul 5 s Gl e\ Wl 8 YY) S Koy Olgdol
e 3 Al Jas s OF 5 00l8 5 de psgde 05l55 Obsamtils 31 05a51 S Ml oS o
N Jle ol egian ga e 3 01 3,505k el 5 el a1 bl
o 243! 551 (2000) Stufflebeam .5 8 513 v 3550 Al bl o 5 S a5 L

1. CIPP



e 032l b s oo (6 S0l oleits,!

Y | W‘Lﬁ:)a&.l.c d’}msuﬁb‘*"

Sl 3o Y pmoms QLS IS oo sl slo o3l 5 alin sl il ol |
o SeS Gl VA s Sl s Je b Sl il o5 S b me oL L
S paasl 5ok sa el VLI e glaasl 5y sl 6 plucd sins 4 oliws 5554
hr g5 Lozt IS gd 0303 slhe 5 (5 bl L3 Sk 5 sl s e sl
T 5 s 53 hisel Glaael s 5 4Bl ann s 2l e pl dadle sb s 23l
[(Stufflebeam, 2004) ol ol a3 S SIS @ sz VLI
Sy bl 5 lesle Sl ol el o ciisie 53 B> L bl
Sl bl g5 ol @S0 b pldsol s cnl s F a5 sl 3 S 63555
S (a3l ae 2Ll (Alquraan etal., 2025) des e plasl 1) age 5 SIS i
Sl el (o ool LS o oLl edich 18 e SO o | s
Gl S e bl L Ll sl sdilsnl slas gy 65 slaaal 5 Ciltses
o gl S o o)) 5 oledies ()l sy a0 Ll b G s |y el b
Sy s Bl 5 L il 1) sy G 26 B S 0 S8 L5101
3 e o il (D dasls S ol e o) S Bk 1 5 55 o8l (laasls (51
s &S STl (Stufflebeam & Coryn, 2014) 1S o ool 5 plulid | aal =0
255 58 Sl 5 as wan Gar s ol K8 e p sl Lo
ol 5503 K 0l w3 S ealital e (6580 Al 3 oLl 1A el il 3 S
Gl by L350 A0l U s e oSl 3 Ll e e glaeasls
Sl Ol OYA)) (5 3L b usl onl s osdle 3,8 13 HSIS 5,50 o siae s
bt ol aadllae 5oenll ol I3 Slisslssse 55 1 pldinl ol B Ol8 e &S
Ll sy o san s T s el Ayl el (S 5 kS
sl 037 2l 35l 8N Al e Sl eslinal Lol S as addllas opl s
ol Ga s gims isa 3l eabind O il 6,8k bt 5 esliad aul 3 15
1. Context
2. Input

3. Process
4. Product



ST 5l 43 3 yglicews 5 Loy,
FE| amio V€0 & 5,ladd ¥ 09

slealy Sl aul b > e 55 (2025) O, Kes 5 Alquraan wis 5l .ol e
4(6‘5)‘3} 6[.&&[.1))‘ Lsub)j})b 39 Lm;.:JLx.a C))L@; 9 C))UG.: wl.w‘ JJ) MLJJ; é‘f—‘ Ls‘f
o g ) a3l slasll gy 5 badul b alie dasly sy & 5 adls anl b LelS 20
)‘ kJJ\A 9 C_,.w‘ ML’}.’ t_i.l &‘f-‘ L}'w)f ")""."\jﬁ LfL:...Z))\ J‘.a‘ ).) gojy\-cﬂ\.g g:ﬂ.»:‘ 4}-‘5:&[:‘3
Gluealp o o 5wl ol s el Gete b Sl aT O plo
ool il b ity Gles (S Ladaly s Olaie gl 55550
SASoL 31 sl al s adlae ool js CuS Olg e ol sls «(Stufflebeam, 2004)
s Nouraey was 5L 5 sl a3 513 Cosliad 5,50 o gume Jisa 3l esliial b OL gzl

el ol 1Y S s 0l (gl el i a8 slacdles (2020) ol San

N s

o S bl s il b Ll (gl ey a0 slac b

Grok Gemini BlenderBot .YouChat Google Bard Copilot slacbe o3 4l

o B) Atean 3500 el (gl o gime (B aa i 55 S sluze ChatGPT 5 DeepSeek
Ll 5 o 45 o g g Sla s (VY (LS55 e 3L 60T O, Ken 5 G
o> DeepSeek s GrokChatGPT slacbior L, 13 eslitulsyge ol axlllas s



e 032l b s oo (6 S0l oleits,!

fo | W‘Lﬁ:)a&.l.c d’}msuﬁb‘*"

ol s 0 Ll ((Manik, 2025) ol gadaie slac Ll slyls ChatGPT wer a (ol
(2025) Souza and Weigang 5 coul sl o3ls o sums (3sa 4 dolaw 8 SO e
st Gl e a4 S (VL Sl mlaw 38 8 S li gl GrOK &S 150l
andllas ol 53 eslinals, so oo smn Bpa LS oo Joo g eyl B LS 03 5500 o s
WIS 5 ate et (gt 57 53 &) X ity L 0T plesl L5 4 GFOK .ol o3 5 GrOK
Wangsa ) LS s aal b |y anldy gladom b 5 2315 5 gomad cx o Slaialy Ol 5 il
Lol o 3 1y o3 LS Lan 55 e smae Jisn la i o 2]l (et al., 2024
ol o3 a8 Lol eseas Jiaa GIOK iy Jy il aily ol oSan olds)l
Wl o plnil OF bl (5S4t 5 ko 5 Sl Ry

Wl A g )3 g V(s 48 5 il Gime aeb i 03l (55515 8 1
SV ol sl b Sl S 2 SRl sae s Sl el B,
Al ol 5 ol el s 5l L ler baw s O G 5 alss & 4 psgde
TS o 0313 dalidi 5y SV e w0 0L soeiils asliiasly ool oal V Jgdr 53 5 A5 S
A sl o pme rpa 4 PAF LU G Do 5 A e e 5 0l S SIS
Shaslsl 53 s 8 asie Yo 5l ol Ol es 5 s S e Gies b s sl Lol
S 5 S oslel ity ol sl (o f25 aslonly G Il Sl 5 o gz 5 g
5 AS s 1y S s ol a5 das &L Y 511 0L smdils SOSS 6 je0 5 ol
T s Bl 4 (93,3 &) oty ctolidin y SV O il ooy 4 5 L et
mamed 5 Obgmisls S Cins B B A 0303 5 st o siame 558 4 o dlews LS oL
Lo Slaao 5 5 mba [ Sde D3l pl w5 63503 BLV L s usde 2 305 slads
Ol yomdtils &0 58 (63 3 Syt (Fan ign Sk Sl o 55wl pl kS S )
A3 S e Sl b



ST 5l 43 3 yglicews 5 Loy,
P& | amio V€0 & 5,ladd ¥ 59

N doder

A o e OP Ok goelils 4y 0l ) 4l Yo

ol o JI e o le
v S acloes | liITrrl_[\‘sinx—\],lm !
X—>:
Ay )‘M.W‘b“b)‘}ﬁj‘}ij)}gC,\.ﬂb.]a}}fwct;)\}rj Y
Sl lim_M
S xot t=x
Y A i . o _ v
Aqf)+e[ S (x=) m@ml;Xﬁé\ﬁﬁhpé\mﬁqf(X) 8 ,a
Jim (%) aslons ol O s o KT
x—\
Y Ml{gﬁ&;:.«ﬁL;l)b}.ul{4;&1.&3.’.;—X=Y“);45J.¢Jﬁdlia\)ﬁl3)l;}@ ¢

(K:A-\JJ\ r.@.ﬁ )bj""'; r.mr‘))

lim | x4+ .08 Gl 50 IVl 5 0S s ol 53 Ssle o

xX——00
Y 1
X —X|=-
Y

Y S ksl azsls sy Im(f () + g(x)) )05 0l s olad Jla b 1
x—a
Al sl s chl_I)I‘llg(x) 3 )lcl_r>rng(x) TRES NN
v JdimvVx =va @ > 0 sl a0l v
Xx—a

el 28 8 plil 4S5 oS Do 55 4wl i Sl sdelisey (slaesls o

Gie b sdalisty Sliad b o ims sa lae g 0L iy eddalo Dol
45,8 oslinal o 3ma SO T 0 g0 51 oS anslin (6l . 8 13 aslio 5y 50 oS &) 50a
(e e bl ey Ol el oSl G0Nl 3 (ghlsbae ol LT 5 pd jasiis oS
S Olgen O sade Jeo 5, 5 eslital b (10808 Sl ey o san Shga slagly

1. Thematic Analysis



w03zl b s pgke (S0l (ol

fv | m4wﬂ‘l& 2l 9 oy

WSy kol ST iy ol 03 W3S I e s o AS SRRk s
o b Ot {(Pinede, 2023) 55 S bresls 55 35330 sl G S ks 5 Juloo
toals ilisie (bt 51 a8 ol (SIS glire slas CBSL o ) Lol smie Ol s
33 ko Sy o Sege Olsiea 5 255 o Al OIS L cdler (a3l Jibe
Zhang and Dong 5 (2023) Shoufan &alles 3 5 i cpelids § 55 ool g o 48 S 3
Jador 53 Lis g a8, S 50 sy (0 5o 38 fm )3 Ogane Jobodi 55153 5 (2025)
Aol i 5L a8 Wlodds S5l Eass onl Aol A e 53 e (65 L Lo e pueliie o
Sls & pgas s lagul MENS Glp pulas er Sl et B 4

NEPRENPRIN

Y dsd

0 gomis das s

R e Sl ealitad (s 35050 4 prend palie S5 L LI pandd
gl il 3 oS =5 sl sl | !
2ol 0 Saod i U s B s e el e

lis mle 31 (silie o830 agaly oo AL 3,50

5 kS S Y Jodr pelle b ppae iaa s pLA51 Al S 51 oy
A3 S ol 5 83 S E ) 3550 Olanaiie Jas 5 05l b ko cpl plnil (S5,
Ly s S e s S bl basbsenl aan w3l dolal O s aeligenly 0
b s baaro 5 sy 5L LT 35 asite Bl aslie o gme gn el 53,5550
S Sl S35l Sl S5 b el ey i e Jisn e e e
Al soge osan n il b Ol anglie 5 bl slaaslonaly momal 255 (s
38 515 (8 aw) Olawasie



ST 5l 43 3 yglicews 5 Loy,
FA | amio V£00 A ojlats F 5,93

Db getils Sowa gl (S gman Fsa fmt 55 (o Sl 2) (ot 8553

Sl 333 5 e ymes S RL ) a3 ol aasld 5 Y s war 5L
ol 2 Ui o ga ln 25k Sl s 5 Al S g s e B one
535 iy |y o seme iga U AL Graes (Zhang and Dong, 2025) das sl O
Syl o s Jhgn 4 ol odls [ gmws aslsl 53 3,8 513 L5l s e O Glagal s
338 asiie i Of 3l eslitad slal B35 0

S At 4 il DLl sl 5 (Bsal G5 e G Lkl 1B
2L sty Sl 3 (6550 gl Al plells 0L il 5 Shes Lo s L
Ol gzmiils 5 Olusde 035 53 52 4 335 5 o sl glas ;52 5L ) 5 (A s 5L
At (6550 5 s A5 5 s JLos o L sl D3ls 0500 1 515 Lk ol L
SIS W sl Sl o e piins sl ks 5 I Ul L
Joe 533 S w5 5ads e SO Sl 5 als 1) Glaged 5 Jadr (20) bt
S e
Slanelignly BB 5 Ol SV LB bl es355 skl ol skl San
heas plsil odd (ghual o 5 G35 Do [ 5 b o e &) 4SOl sl

Ozl gl QoIS s 25 sy sl -

2l o0 e 5wl 8 580 el -

il b S8 4 e Sl e g 2] -

e gl 2055l IS s el e Sl -
Sl o sl sl s el st 3, 5L S A g

Aags,4
PAf &y g d Emmns by Olowtal SV 5o (ol D ) LG -

(e BB oSl Ol smeils glaasliznly ) (slas pame (a0 Y LG =

1. OCR



e 032l b s oo (6 S0l oleits,!

fAa | W‘Lﬁﬁo‘l‘: 2l 9 ol

Sl Jlse o Gl odae a5 5550055 N (830 pai slaaly Ll (oD Y LB -
oS asie g A3 &) S| sl i
B0 5 o
($2 8l 5 Sl mmenls (G (e tedae sl -
i3l 5 oS 3 st (Bld Sule 0L tils 6l -
B 50 2l oA
S A5 ol s 2 g8 s Ll L
Lol 5 Dl e Jlos glaced ol :mal Excel b < -)
Al s el s dae gl melr 21 Jels s Word Lols L6 G -Y
il

(/ﬁﬁjéﬁe)wb?/d“‘fdbﬂﬁjﬂf-"b
Wy ole sl s 7 U bl ail sl b e ol olal 5 3s 1) gl s ikl
Ly
(Sl 3litel 512) Mk g 5 > lbll asbguly a5 1) al e
S sl SV plad (5l GBs HalS 5 o 25 ey S Y AS 48
S i S e | Sl s a3 ilan e plad Sl el -
S b yme 1y Lol als 55 5kl
Slaladl 5 Sl Ol b ol S s Sl o sl il Slaladl g o)Ll -
Grie dnwle 5> ol US.M O smllls Jlw cpl 5o i) AeS wlsl (gl
Ll g U 5l dbﬁjﬁ odeld (gl 5
e JA[}S-CE>b¢£ L;hfa«»Uérﬂg R
lallest (LIS v 5 e 32 e ¥ >
L 23l la ol sl oS sls p 3 L MU.CM\I[:V: 2 baslmaly G55l )
eSS 53 S el cileden i olg Sl 4 65 s bt

1. Rubric



ST 5l 43 3 yglicews 5 Loy,
O+ | ambo V£+0 & ojlats F 5,93

25 S 5SS L s g g eladl maly o sl el 535 (gduanas Y
elg g s Al o e e Sl sl S e e sl O
(Jigsa w5le) oaels 5l i b ol aslinud ssdul 3/ las, sl O
elial iy, Sl
Laeade (glussbu (bl s3be Sllas 3 sladl 16 o/ Slawle slax O
S sl 5 a e b e b ST BB G s LB TS Y d
e R
S OIS 53 4550 5 (A2 (gl 0 ) (glils JolS ol (gl S52e O
By S e ady bl
ol Olis= Y ek -
il SV 5 o slad a0 5t 5 Ol gl o L o 1S a1 LS O
(llme sl 55 ¢ o s8i0) I OF 3 omtils Jol (sl g5 (ko 2 53
S S
S N C TP JCHN R o
Sl yed s Ol 5 bl cde il (0Lt ol bl 5,52l O
o ge AA4-VE 1oy YooV o) (sle el slaesl sl Slsl s Jsds O
(O 5 e ITA8-)
Sl Sl S s Word b G oS e (sl el o (35155 it s e
S a3 okl
IS S 3 Sas Jloi il o -
(ST et gl L) okl e 0
oS S Dl s ) Sl b pl S st s sed i el 55 Jlased O
DS el 1501 5 058 o 5



e 032l b s oo (6 S0l oleits,!

o) | W‘Lﬁﬁo‘l‘: 2l 9 ol

il 5 OV Grae Jdos tps i -
e o Llazils | eladl el do s o i oS SV iVl o 51500 O
s b b oss asaie Sty s 4 )l LT 45 S o S
NSV PR PERGIN| P o
SSL L esete slales pemls Slasse £ BT imly esede sl O
S o Geas Dy ot (S 5 6L ladbe
33 Sl oAl slaslgln tp s e -
() das ) sdsl Slids gl des plaslein 1o,k glaKal, 0
TSl 3 eslizal pll ol jasils gl alies o o558 5155
(A= (65 5¢5 S5 g1, Desmos
S plulid gl op sl elal prbedds e S8 > b O
L i bli 0F bgdtes 45 a8 =1 (1w 0 5 8) b S 3 S k8
oas Ll 3 15 01 o 25 Gl s 15 s
oo cJoad SO L e SIS (P p) Ll SL e or 1 eSS mle Bime O
S e 5 sl (s gme 3l 8 sl (O]
mils a8l (yzee WOTd (sla L) 0L smiils (sl (63,5 slas, 5530 A5 10 al> e
skl st 3,555l ol 45 A sl mils Oles pU L w81 Word |6 S
Sl 5okl b
A Come = Bl Obtel Lo 5 5550 0l e -
L mtils ] gmeils ob -
[seisls ad,] i oS )5 ad; [2eldls o jai] o j0d -
iy PSS 5 S e G iedde -
Sl S idlie) &5 s pasie 5 ke 5 G Pl w0yl i3 bls -

.(((.bj..: @}w S'\ﬁls 3 d‘}.w BE) C"'.’.L@"gj" BE) A= rj.e.u



ST 5l 43 3 yglicews 5 Loy,
O | axino VE+0 A 5,led ¥ 593

gl b mtils ol oladl ¥ G Y igel 5 Bt s 5 13 g W6 slaaas -
e S oS s 0l &5 [l sy @lat ] S Y Jlge o0 i) ot oy
(5,55 o3lizal Jlig 3 08B 31 aiils 5 5

g b 6 (03 b i) B33l Bome il 6ln 3leiy b -
AS o SaS Ll el glalkes

.a}:.<.'r| Jl;uu‘ LS‘ﬂ)l?pj)jam&ffﬁ 6[.:.:&_{.:&.&.:[3‘&)9:“ -

asl

od B S A e ssse eelias 5 baastls war gl A4S 5 WS ke 5l
3 g 0 oyl 553 554 0l 0313 0T s 4S (el ) Ol s2eus awam 5L GIOK o siae
53 Ol gmtils 4y Ol gl Dlyad Jpd s 55 asligpaly ol o sl 811 1 ol
Sl edalcmsas ol aalsl 53 3 g Obgmmils 4 3,555l 5 s e 4 3,555k (S
Egan osn Lo g Ob g lils edddaiilee O ol anlie ioman 5 GIOK o sine 55
ol &Syl el 43 S 15 deslin 3598 oS Oy sod 45 Olies L g5 odsl st Sl ei b
Fran Sl oS o 25wl 45 5 8 o)Ll L (Ol a aeglia ) 3 Ll s
3 E3s ey JBRB A b sk esls slagealy 5 3 p Sy 5 balS s S wil,) Grok
X JSE 55 g 03,8 = Bl i e loslil 55 Y e L3 sddanad =l pel 4 o
el ool o onls aslitenly 31 is



SR 3] NIV Py SO W 08-S N

oy | W¢wﬁ}& 2l 9 oy

Y s

Grok _sswas isa lau ol osls v 03 anligenly

el o dd sy 30 Ob gl (63 5 o] Sl 4 SV Gl edle LS



ST 5l 43 3 yglicews 5 Loy,
Af | PO AEZI-I b)la&‘\) &Y 8,93

Slyed 53 5 355 e Conysl lagaly 4 Lan oo ol olzdl oo LB el 03 S
R APER R VP I PP I
G;;.,ej)"é;»ﬁ&%mbjel.zobbsﬁjl{fjm&)ﬁbfo“oJ‘JC)‘]«J
03,5 e, ) el oo ogian hga 4l 38 13 aglie 5550 g 0T aalieuly
s IS 5 g lils A WSS 3 g en S LI e 0 el taS Ay o el s Sl S s
dalsl 53 4 pdr 53 5 S a5 ey el w35 055 Ja 5 4 ol a5 LG 5
S5 amlio 3,50 T 05a31 L Oliies 5 o gime oo s 5 0L gmils Ol jad canl ool
C.uﬂ‘b.a\.&lé‘jé)u‘b)jﬁQQF;{.J})WQ‘JN‘cQ‘JMgﬂiJL:AWw‘w;

ARESPRE S

@Lja“a:\;@\ﬁl{gw S g c.)..aL;MA:A..,Ql)A.} A lia

U9 ol
Ikl glas s Gl
Sl
A S LTI CAAEs s 000 s simn s — Oliises
YV sl L TAYo ¥ A Y Y Oliies
YV = slas CVEY ¥ggoY VY, 001 s g

s Shan b 5Ol el el Dl el Sk g e J s wax il
S b g el esls Sl el SKle 45 (g 5b a4 Ll Sl G| anlas ol Ol
0L goisls aslisal 4 Oliiss ol o3ls Sl el ke 5 VY,000T L ol Grok s ses
SONTAL Lt e ¢ VYV (bl b Sl LT Op057 dma s cid V1,000
Sl 05,8 53 Ol Sols 5 s lsline LVl pl S 5 S asie Y 331 a5
LI (g lsbas
ol 03 88 il pU Jols s K 5o 0L smils ol Sl el GIOK o sz 50
05 Ay 5 odd S § el Aoy eddanS 6 el (el 0l jaskie gde auS L aalles



SR 3] NIV Py SO W 08-S N

INIA | W‘wﬁ}& 2l 9 ol

) et S s e 35 el Yo 1 sddenS §as Sl 63l @81,] IS

el ol 151 J g

XS

QL_:Jz.L.;lb (’L)M) 0 pas ho )y cQ\jw JALJJGI‘O]( g ] g);"}A .la.mj.? ol &1 JJJ.;-)‘M

d.ﬁ‘)‘}&iJB)J)J‘JJ‘j';L}?l}JJ‘)}‘}"‘;"‘JjAMLC""L:’.@”)‘)")JJGMJALS‘J”}:‘b



ST 5l 43 3 yglicews 5 Loy,
OF | axxino VE+0 A 5,led ¥ 593

Sl L 50 SV s o lads L0 52 5 0L gedils U s o &7 s Sle G iile 5 e 5 pae
¢SS 53 g el ey Jlier 4 e g3l glales s s s é‘)ﬁ“s%s
el el U=l Sl ren

5 s

el Dbl s s Sle Sl ol

Ol il 5 iy il ol jad Sl Jals S LT G GIoK o sems 5 58 o sDlsws

(W\Y’,'\i b ‘)L:M k_é“)}v."j W’,Yi gf""lf..)\j Q\Y,O' 4.3[.:.1: c\Y,'o b u:{.tl.:ﬂ .J; 43‘)‘ )L:M
cuy ‘gﬁjb) Jjg.!w& o)'l._s QI)J ASJJS 45‘)\ C)‘Ja..’ L}"Ub'e Q‘j&b‘_;j.lp- W .st
Ol smeils laws (v 5 TG 2+ V88 2VE Yo VY) Sl o5b ins 5 o sie

Slaolid el a sy IS 5l e s



e 032l b s oo (6 S0l oleits,!

NN | W‘Lﬁ:)a&.l.c d’}msuﬁb‘*"

Lo s peode 42,5550 G GIOK o gemn s b 5 adebimnly (oo 5l Ay
(IS S 3 e o Lol (ro a3 35555k (pl il edd o3l (2 sme Bsa
B ol syl 35 8l 85,80 slasleig 5 bl 5 OV Gras Jebow
Wl 03 5 2 4ty o 57 bl 4 a g IS IS s Ses Juls oS sl i s S
(i ol 53 el ool el 5 pl S gees 3 gad izmen 5 slas Sl 5 SSLe
oo ol sy 5 e 5 el sdelsay bl o 4 GIOK o yeae 5 sa
S o S S sdasolis ol G5 s s b el 4 Grok _eseas iga
A g T_o}w) (e 5 (s slassl ys Ol el ol 35 ad .o Yhass ) oo s
WDl opll S0 13 s ge b e Lol aalie Wlanadl s (WS o 58T 4S s e OLES
2 83,5 kas GBI S ednsilis (Cimdd o3l 53 (A1) 550 a5 J o5 5 K 5
s doea Al s ool 5 slal alis o Yloz! 0L gmdils les S opl ool W0IS
(Sl o lof s st Dbl g 4 ¢ a3l
Slallet ot lpds SV G 5 b 2l Ve Grae Jllos 4 e s i 52 GrOK
RS 8l 15V Jle il o3ls 13 oLl g0 1) pmly o ssie glaHlr o sgie
Sl cal & gy 03 oo Glas (i (oo semn Biga e Sl 5 55 anils I
i Pl g bl GIOK o gvae hgp rs 5 ppal 0 IS0 55 55 el

el ol eJ))I



ST 5l 43 3 yglicews 5 Loy,
OM | aio VE+0 & 5,lad ¥ 593

.ou&.:

Grok law g 5l pis V5w 5 b 2lr (V5w Gras o

Sl 35 lp ke 4 62 aly slaslgly Sl 4 o sime Jgp g g i o
S s e B 5 g pa o p op el (ol mlg S Ll s s
o |y (ghddn oo 05 S oS wesdleas s g s s, s 512 Grok slaslenins
Bl B opmen Sl 0y Ll o pl (g 2 Ol 5 035 (b o san
Wl at sy ST ey e S lS L3 5l ke 5 LSS

S5k Qlpmiils SOST 4 GBIk e san isa Ol pmelils 4 355550 L1 s
5 Solgnin mbe pp MG Slaages 58 blE oy o555 der K oS candia ol
05 S 3 gmtils A5, 5 il Siad 5 pU mmen g 3ael R0 e (sl UL 5
255253 A JSE 53 il adel WOl 51 a6y (o 5me Jh5a a5 0l esls 5,555k
el ol 03l LIS &gl Ol gy 52 lils S 4 GIOK o gimn (358 Jau o5 0l o0l



e 032l b s oo (6 S0l oleits,!

0 | W‘Lﬁ:)a&.l.c ;ﬁi‘})‘.’?"Bw“bu

A e

il S Egan ien Lo oS esly 5,550

o il Ll 53 GOk o puae iga oS 3y O 5l S sslcwsa =l
Sl s o gmme om0l ol ) (J58 B s 2 o g 5150 el el SV
3 (S Gl s ey |y 3 el 6303 OF @ (93555 Olpes oS SV st Sl G
o J g (Sdls A3s o s ts w0 5L 5 Sae opl (gl A s s ) LB G LI
3 opll (I (¢ S Dl Gl Lo sl w5 sl L sl sy
b 5 A2l andls ¢ Flin 3) 555k Sl 5 o0 VG 2 Sl gad L1 53 (2 geme
s bl 5 s gad e 5 55 dey e B 4 a8 5 03 S ek (5 s Jle S
wos S (omo c52) S| b S5l e A1 5 285 ke (g3)15e 3 el agrl e
e a ax 5 bandllae pl 55 O 05 (s 8 5ed Caaed 53 (Sl et 8 4 5L 55
Ao lal sl o LSS e SO 5 S o paiiS 4 o eas Sgp ax S



ST 5l 43 3 yglicews 5 Loy,

Fo | ammino VE+0 A 5,ledd ¥ 59

Fran hpn b des ool ol el Jl plaS s Glas S5 L 5 0ST L Cadle oS
Dy ls B Sl i sladilis 5 WIDe Al 5 S 50
(Sl b 51 oS slasy 5550 w1 53 GIOK s sems o ga Lasiie 5 o gime 5o
&:J‘JM &:ﬁw\ aJJSJA&JjJJJb)JALSJL:Mu QQM‘J 3.:3‘))0]& c)L“M k_e‘j.>u| MJL:.A
Gl a3l Gamee Lo o5 odd 0315 Ol jas b (g lsbine O] o gime iga b g eddld
Jed S e o5 Shas Glaesl 53 0L geils apendl ol el ¥ sk 3 5 0y oS
&}“p—é—‘@‘jl&"‘ 3 L;Jw(,.:.w.nj gl 03 3y 5 S g s g b (g “)Lo
CJJQJFJML;\J{«SMQQJJA@JHMJ}Q\JM LlsS o &S 59 £sne
s Al g2y ke aoalie (35 el 53 0L pmitSls 4 0dd &1l (5 gmn mlawe 5 i s 5 sy
L;QS&LU')U@mﬁfjm&ﬁwtﬁaﬁwﬁg%wl.msw|w.ul.;a
:JS)\JB4;,-)3:)}4.).;“\.345@41_{3.wl»@qkﬁfoyﬂﬁoliﬁuﬁbut»li

Sl S Ol 4 3l e b3 Coeal ol mul 4 GIOK o sime osa S o ol
38 B g 3l Aol b 4 A e s ege oS L5l 3 O sl b i L6
Ll B S1 s s Jlje 2le ol asloialy momal 03 o pae Fipr ol S 5 s
S Q55 g 03ls g OF w0 JalS 0 pd 350 Coys ol o J5 058 JolS i >
Ao o b U3 & gy 2l 3 5L Olesde (sl «(2025) O1San 5 Cuong S|
Gl Jle b s i o ol B cules 51 (6268 Sl b e ol ol 5 ol g Sl
S slor 350 nl Sl i g b 3 S 500 aallas s andlals g
Olos 5 4l il &S ol 3 gl BB o8 (8 snme Bpa iad (nl 63,050 03 (I 58
gy 5 IVl Glaie conlis Gas ogb 5 Sl SL5) G3 Oly 4 sl O el 202
bl Ll sl wdls spms Slubee S sl S1 o oy S a0 alies
b S sS slallast Vgans 5 &S o 5505 Jpo b b 5308 g foss i oot sl
rlie o b SIS G Ol il sdalinsay o pad Aoy 50 500 b ol s (Suas

L DS 5o o ads il oy a5 elndl Gl OLL 5o o seas sa b g
23 Ll o mn s e (A0 ses 5 el Sl pl dy e B 4 A e s



e 032l b s oo (6 S0l oleits,!

9"”‘@%@‘3#5@‘%&

(oo glalla o5l55 3,55l Ll Ol e e 3 ph asliul 33 5SS mel g 5 Lad sl
ol B s o san g diad )l DLl Shadl e o 55 0L pmlils dan Slisle 5 Glass
S g el p s 5 Oley S Sl GG i e eode Gl &S 0 oL
b Wl bl 5 Slsl) 4 Sl 5 0L il aes bl LU 2l U e
Sirh D33 5 o e 4SS s L 0T 4 S 5,5l s s g Ve
SIs o Sl atda L b ) Lo eode Sl Jos RS S s o s
Sl 3 Oliime s b s S8l s O @ ai3s 51 S 3 egae i
Sl 555505l oS WS pasie A esls &b G sy i s oS laasbiaal
Jador S 5ot 35550k Gl W)l 0353 IS 5o 55 gelils o b nlie 5 oo
Ol sy & il o (i3 on g 5la 15 OF 8 5emn Shi5m 45 O il dan 512 JulS
l)»rﬁuwuzw\ﬁ}ytﬁ,ﬁuﬁﬁﬁéuﬁsﬁmﬁpu,us&s
Sl Gl sllax s Jijee S s sy 53 g mdils ST Jlellpisa ls 55
SaS 01 @ gl 5 S5 S 3,10 glas dIgee ol 53 8 (603 (smtdls 1 il o0
55
G eete S 5 SV Gaes oS 555050 L) s GIOK e giae figa
2 gl sl 5 osed e b Jle 55Kl Al S Jes died ) Sl eoile
Ulgoa Y dlgm 5l o gme Sogn izman 313 3 ojLals 5 |5 35 o sade 4SOT & Gl
3 3pm 0B Ollils b g Jlaged o bl 5o ol b sl ol b e S
2 e g il ssgde 1 Ol e 5 glsped Shled L3 0Ll Cixs
N3 Slspes Sl eslinal e Ol pmdils &5 55 (pds) Obpedils welpaly oLS5))
OF 3l oslial b 5 Jlosad & gy 4 bl bt 5 dias OV &0 (s ol B sy
SLALE 5 Dl 4 Ol eils a5 oo 4 side 4 ok ) 3,505k s b il
2l Olsde sl 055 Slare ams pl sl ol o pLil 281 5 Gllae ) 8 3 51 5L
s baall dajbsed 4 ax g 5 oL, Clas 535 0Ll 55 0L eeiils 4 U Sl Ll
Sl 2Ll Gl ode a0 esls 55 550 aslsl s | o3V I ST bewdle

wtls y O 53 B Opson o sias (isn 4 3y a5 B Sl 5l sl s



ST 5l 43 3 yglicews 5 Loy,
PV | ambio V€00 A o )lots ¥ 5,9

SLS 0 wg (U pspis andllas ol 53) ppghe S ol Gl LS, €l ol
oo e T eyl OS5l abe b yme Calgns 5 CidSS 5 o e
Sre Slmetils baaslinly Lodi b (o oo fgn Sl (930050 Sl ol GLE) g
e Sl (gl 48 b s Wil 50 0L saeils Ll 31 e e ol S il 03 S
A= B ode sl asse cnl (aean i Js ool 5L mle 5 a)lse a4 e sete S
et 3 Ak ol Qe i adsedlel mle b el 035 o (s3lezel LB
eotio b ollae sl Olioe 0 il ol 3 8 asitin (5L 5 BL) 350l Olanasine
315 eSO 03l s 5 A

b5 oS 3 5 W6 Sl g s 5l 5 (63,3 Do) oy Ol 4 0 a5l s 1)
2 SIS s 0l Wlsie Ypeme oSyl w5l A olasl GIOK o pome 558
L Ol gomils sled a5, 555k Gl sl p3Y oo b Olusde 5 Sl pge o olK51
S bl 4 o e a3l a1 e pl glle S gty o gian isa LIS
il 0303 15 Cblis 1y ol L3500 cler b o 5 035 o)Ll samiils 8 Cinss
Oliies Lo 5 goeils N 4 (2 oo Fga a3 00303 35 55551 canlllae ol 53 o3 4,
Loy e 5 5 Shae el oals 3,555k el 55 Ol smtils 555 oS A )
plomil Oliabl S Jae (nl 5 0350 andlae ol Sltal 51 0T (glosls o 5 aliae adl)
G Sl S a8 o UL Chns ppan Sigr SV gl sl Wl s (4 S
S Olssas LS8 g b e pl o o mlel GISU ol 05 55 Ol sl 5 o 5 L5 )
23 Faman s Jab gladie 5 SSlatees Al S Olgea S sl e S5l
S 2 Ses n eddedalin Cies el Lo g par SL) Glse S 5 S0
st ok gladde gkl glacys sioes SOl b s sl o 5 1) da) L3 oo s
SLaesed 53 J s p ks ol Bos e Sra s b Sl Gl ol LSS o
il Slsloes IVl o sy 5 Golems | b (o 50l

(ol ool SIKET 5 Olg O oty Com 5 Laatil Aile iy Sla 2o 53 &S sboles
Ll 2 GacS e 4 555550 5 Lialed d ol cmw s a3 51T i 3 o o Lal glaaas s



e 032l b s oo (6 S0l oleits,!

9*'”‘@%@‘5#5@'&&

Jos s (S 5 U p e b d psehe 02l BLII o o 5ean s S8 Ol e
g aatll (Go 0 50 OlF e |y il wl 8 ) o Slals glalas 4 o)l01 5 S
e (6,59 st 3l esbipls kb ol anils Jade s Slas o gume Jigs 45 Sl
el o3l 13 o 5550 s Oles j3 1) Ole g0 90 ann 5 sl 05 ST oslinal Grok jx
poein 3 oS (Sl b s Gl (B a3 ol 4l 5 Y s x5 L
RS e o gean s sl ok Sl 03 5 Al B S g s e B re
O Slagal 5 b iy a5 2 gmn Jhgn SHE Cpiman s S L5335k O el
Glp ol ges 5 sl b 51 bz S sl i gls JSK8 .08 8515 b5l s, e
03 (P SAL g 3 Shae lssad ey 53 (o pae s i a Sl el 4l
3 8ee T 50 Gla IS0 5o S 05,8 aodt 3 e b 5T e S 5 Jlr 1
LS 03 Ay i N Faeae s B )0k aat el adls gl
Slagaly 5 Canys Slagal los p baaelainl WD LS ool 13 ar o) 50 (See Ol
ook Olesb ge 1 Ll (loban gl Oladoes a3 0i L aS dlate 830 0l (w5l
s orobe @ by sl sl Gl e A3 S Bl ogeas e law g aS Wsy
Sipr Sl edelisa slas, 55k n Sege 3 agduatas 5 b b OLL s 0L il
31 eslial 5l pas oy Slialay Ay a5 el ol 35 aalllas ) 53 GIOK s sims
Colos ) e 2l sl Al 3 AST 5550 Sla0 see 5 bbaast s o oan 558 S5 i
Ol o aslllaessge OLmlils laaslonnly 51 Jod LB oLas))l Sl andl s 5 en5a
s Gl el sente 5 baaastls en bl d o sgde S5 5 ey

S S 4o

5 Obzedils slaasbmuly L) 3 Grok e gae Jign s Slas oy p b oasdlas ol
S1s aS das &) L 55 aalimenlh ol 3B Il cpl aS sl QLSS (- Cme
B Ol (o5 bzl BRI :
J:bﬁ)‘ J...ab- dz?ﬁs;das@b .J)‘J v.sbmguﬂ”}u .b...«:): e.XJ«.:.@S 6LAC:ML"'L.J)"5A
).<)L: O g iils 5 oo g ol 511 (glas, 550 5 Ol soelils (ghuad ) ol pes LAML}'CML;
Sole L;”é.sjvﬁ;»éba@j;- Sl g 6395 sesls Jasls ;3 Grok YL Ul



ST 5l 43 3 yglicews 5 Loy,
FF | amio VE00 & ojlats F 0,93

(3l (g lslin i Oliie Sl el b aeslin 53 o gime o b g5 sddaclne Sl Lo
Sl 05 sl 53 Grok Oluabl il sdasOlis oS

3 sl B s 0L sedils Sliwlee 5 Slass)y (ospte Slaler o (4S5 o
Wm0 3 bLE G gy a4 el g5l sl slas, 555k ol e 4 ol (gla s e
sl (IS IS s Shae ow Jold uode 4 0l ) glas, 5550 3 Sl ol
eSS e 5 (250l SlaelSLS il (63 aly glaslgnin w5 S Ml SV
Sl Sl placysgdoe (Jlcpll ool e 35 Al 5 g 55 GIOK Jowily sdiasolis
3 ISy ile 2L, WMo el e G3s pmsosies 4 0L 5 ol sed e 5 00
el O dmsans 55 T 53 g A3l 45 3 1l onl sla 2l alacr ) Gllaa 505

& o S8 S el agaly s pmediyl b L5l 53 GIOK o 315 OLES pizman Laasily
ol 315 i Cmal Al o iyl o5l Olasde s S s s ale
e 35 Rl 258 7 as GIOK. Jad (b 3 iadaball S Ol ot L5 0 p 555
Lol gl S a4 L Llnl pl Gree sla dos 5 (ool Jsli w11 (sauas s 235
Fsman (i 45 ol Ol addllas ol Colgine XS e oS e S sl bl sl
3 s oyl s aldsol al b Olesde JUS s JeSe (g5l Ol sea Ll
O & Al S (6 S0 god s doms AS S 5Ly i sl oS Sl & 5 Loy 55
sl (Olgasl OLSn 3) o8l K (g ymeils YV Jald LS &S ol (g lel amalr 555 o 5L3
o 3 st e Mg (o A el BB AS R Laasl pl b 5
Grok (sla Ul s 45 353 oo slgeing o] Sl (51 ol (sla a5 sl Laslgnin
23> 2l (e SGEs Hasmdd Slb g a5l SusE e Jib s ol sed e S 00
5 S sl &l o3 Olpl Gl O eslinal cpamen L S5 3005 s
LS SaS OF slacassdons wd) 5 b oUls e o3 4 Ll e oSl Sg e Slo s e
G nl slaslgiiy 5l 5 e Cilis gl 5 S0s laolKiils 4 & pad 5 1S
53 01 dslie 5 ol Lol Jie 3 (65, 50 andllas (iass cpl il o] Slidss (gl 5
b ool gla iass g 523 L5 Gemini L ChatGPT aile ola s



e 032l b s oo (6 S0l oleits,!

96'”‘@%@‘5#5@'&&

&8lo 2,5
I mile o5l 4 S s lis opl OB 5

&be

ot il 53 G S 5 sk el 538 (V60T e iy e 5 185 (saLTex]
V=AYV ot 5 gel o ias i sdas

AV A Y (S oo 53 Sigel . ol S bl (Y00 Y) L pmms (6 3L 2l

Sl bS5 Sulgp s S S ol g )6 0T e g peaite ol 55 G Sler
ANV (D) YA (Bl ado k] 5 Kot 5 I SE 5 o s

i) Comal oy Q8 ol 5 o e Glige sdew 335 gmse o] (Sl
YOA-YEV (£)00 (o] 4 Slpsle 53,80 Clelles . oyl e 53 Jaad 3l

iy o (10 o sl ot (5 o lor 2l (a3 o3l 81 le (lal s et
o 58S s b eSO Gl Olades sl s sl B o
ANV e=0aY (ENE (ol (slagls o ot liol sle ia gy

54 psgho 3l alngte oo L O3 3al 2315 53 s pr (Y VA) a5 sy ol il ¢ Sy
TN CNY sl (g0l . St g

S e o bl aslie 5 ey p (V80T e SLLBT O ples deses s (g3l8 (G p o i
OV O ) pligo 5 gol aalidas . pwdige Wos 5 b o aisal s sla 85 5
V1-£4

52k Olpmdils S53 il (T E) ol ol (Gl s ool g dasen ¢ Dl 3 sas (93,5005 Olisla
TW=Y0R (0DA (isol (55l o sgin a2 SaS & o g sho |

5 oo il Sl o pgde Soisel 55 ChatGPT i eslizad (1 440%) Ly (iS5 o aila
XY=V (BN cmal 5 Sl 4 i 2l

References

Adib-Hajbagheri, M. (2002). Evaluating an evaluation, Iranian Journal of Medical Education,
2(8), 7-9. [In Persian]

Ahmadabadi, Z., Masrournia, M. (2024). Application and comparison of Bard and ChatGPT in
inorganic chemistry education, Research in Chemical Education, 6(2), 48-67. [In Persian]



ST 5l 43 3 yglicews 5 Loy,
$F | ambo VE00 & ojlatn F 0,93

Alguraan, M. F., Alazzam, S., & Farhat, D. (2025). Assessing the structural relationships between
the CIPP model components in teacher education program. Asian Education and
Development Studies, 14(1), 103-114.

Awang, L. A., Yusop, F. D., & Danaee, M. (2025). Current practices and future direction of
artificial intelligence in mathematics education: A systematic review. International
Electronic Journal of Mathematics Education, 20(2), em0823.

Baptiste, J. (2024). Students’ misconceptions and difficulties with learning limits and the
continuity of functions at selected Rwandan secondary schools. International Journal of
Education, 12(2), 467-482.

Bokhari, M. A., Yushau, B. (2006). Local (L, €)-approximation of a function of single variable:
an alternative way to define limit. International Journal of Mathematical Education in
Science & Technology, 37(5), 515-526.

Bridoux, S., Grenier-Boley, N. (2025). What teaching practices should be used to introduce the
limits of functions in the first year of university? A case study. In INDRUM 2024.

Cuong, L. M., Tien-Trung, N., Ngu, P. N. H., Vangchia, V., Thao, N. P., & Thao, T. T. P. (2025).
Mathematics problem-solving research in high school education: Trends and insights from
the Scopus database (1983-2023). European Journal of Science and Mathematics
Education, 13(2), 77-89.

Domingos, A. (2010). Learning advanced mathematical concepts: The concept of limit. CERME
6-WORKING GROUP 12, 2266.

Egan, K. (2012). Primary understanding: Education in early childhood. Routledge.

Frieder, S., Pinchetti, L., Griffiths, R., Salvatori, T., Lukasiewicz, T., Petersen P. C., and Berner,
J. (2023). Mathematical capabilities of chatgpt, arXiv preprint arXiv:2301.13867, 2023.

Ghashochi Bargh, H., Sadr, M. H., Aghababai, A. (2024). Investigating and comparing the
efficiency of ChatGPT and Google Gemini in engineering education, design, and analysis,
Iranian Journal of Engineering Education, 26(104), 49-76. [In Persian]

Gonzélez-Martin, A. S. (2021). The use of integrals in engineering programmes: A praxeological
analysis of textbooks and teaching practices in strength of materials and electricity and
magnetism courses, Int. J. Res. Undergrad. Math. Ed., 7 (2021) 211-234.
https://doi.org/10.1007/s40753-021-00135-y.

Hadian Dehkordi, M., Eslampour, M. J., Reihani, E. (2014). Evaluating university students’
understanding of the concept of limit using concept mapping, Educational Technology,
8(4), 259-268. [In Persian]

Hashemi, N., Kashefi, H. (2024). Using ChatGPT in teaching the concept of integral:
Opportunities and challenges, Mathematics and Society, 9(4), 1-22. [In Persian]

Jahanipour, R., Maghsoudi, S. (2019). The history of infinitesimals and infinities in differential
and integral calculus, Mathematics Culture and Thought, 38, 77-94. [In Persian]

Khamijani Farahani, A. A., Barzabadi Farahani, D., Jalali, M., Khalilzad, M. (2025). Investigating
the relationship between Iranian EFL teachers’ assessment knowledge and pedagogical
knowledge considering teaching experience, Linguistic Research in Foreign Languages,
14(4), 597-610. [In Persian]

Khazaei, A., Mousavizadeh, S. M., Baghaeiniya, M. ... Bahrami, A. (2023). Investigating the
importance of academic achievement assessment in schools, Strategic Studies of
Humanities and Islamic Sciences, 55(4), 247-258. [In Persian]

Kidron, 1., Zehavi, N. (2002). The role of animation in teaching the limit concept. The
International Journal for Technology in Mathematics Education, 9(3), 205.

Kistler, H. C. (2023). Teacher Development and Supply (Doctoral dissertation, Vanderbilt
University).


https://doi.org/10.1007/s40753-021-00135-y

SR 3] NIV Py SO W 08-S N

9V|W‘wﬂ#®‘5#9w&alﬁ

Kopp, M. L., Witte, C. E., Vernon, G. M. (2025). A lesson plan for planning lessons. Teaching
and Learning in Nursing, 20(1), e43-e47.

Kus, M. (2025). Evolution of Program Evaluation: A Historical Analysis of Leading Theorists’
Views and Influences.

Lele, M. L. K., Marsigit, M., Retnawati, H. (2024). The Secret to Effective Learning: The Magic
of Formative Assessment in Mathematics Class. Mosharafa: Jurnal Pendidikan
Matematika, 13(3), 675-684.

Li, M., Vale, C., Tan, H., Blannin, J. (2024). A systematic review of TPACK research in primary
mathematics education. Mathematics Education Research Journal, 1-31.

Liang, S. (2016). Teaching the Concept of Limit by Using Conceptual Conflict Strategy and
Desmos Graphing Calculator. International Journal of Research in Education and
Science, 2(1), 35-48.

Manik, M. M. H. (2025). ChatGPT vs. DeepSeek: A Comparative Study on Al-Based Code
Generation. arXiv preprint arXiv:2502.18467.

Mohamudally-Boolaky, A., Padachi, K. (2024). Leveraging technology for math education: A
systematic literature review. Creative Education, 15(8), 1692-1704.

Morris, R., Perry, T., Wardle, L. (2021). Formative assessment and feedback for learning in higher
education: A systematic review. Review of Education, 9(3), e3292.

Nouraey, P., Ali Al-Badi, Mohammad Javad Riasati, Rolou Lyn Maata. (2020). Educational
Program and Curriculum Evaluation Models: A Mini Systematic Review of the Recent
Trends. Universal Journal of Educational Research, 8(9), 4048 — 4055.

Pepin, B., Buchholtz, N., Salinas-Hernandez, U. (2025). “Mathematics Education in the Era of
ChatGPT: Investigating Its Meaning and Use for School and University Education”—
Editorial to Special Issue. Digital Experiences in Mathematics Education, 1-8.

Piaget, J. (1970). Piaget's theory. In P. Mussen, Carmichaels+ manual of child psychology (3rd
ed., vol. I, pp. 703}732). New York: Wiley.

Pinede, N. (2023). Thematic Analysis of Hyperlinks: A Taxonomic Approach, Analyzing
Websites, (2023) 191- 229.

Putri, N. S., Riyanti, A. A. D., Saputri, H. F., Wahyuni, R., & Ullah, N. (2024). An Analysis of
High School Students' Mathematical Representation Skills on Relations and Functions.
International Journal of Applied Learning and Research in Algebra, 98-110.

Reihani, E., Sharifi, Z. (2018). Investigating female third-grade high school students’
understanding of the concept of limit and continuity, Educational Technology, 12(3), 185—
201. [In Persian]

Shoufan, A., Exploring students’ perceptions of ChatGPT: thematic analysis and follow-up
survey, IEEE Access, 11 (2023) 38805-38818.
http://dx.doi.org/10.1109/ACCESS.2023.3268224.

Souza, De Carvalho, M. E., Weigang, L. (2025). Grok, gemini, chatgpt and deepseek:
Comparison and applications in conversational artificial intelligence. INTELIGENCIA
ARTIFICIAL, 2(1), 17-32.

Stufflebeam, D. L. (2000). The CIPP model for evaluation. In Evaluation models: Viewpoints on
educational and human services evaluation (pp. 279-317). Dordrecht: Springer
Netherlands.

Stufflebeam, D. L. (2004). The 21st century CIPP model. Evaluation roots, 245-266.

Stufflebeam, D. L. (2011). Meta-evaluation. J Multidiscip Eval. 2011; 7(15):99-158.

Stufflebeam, D. L., Coryn, C. L. (2014). Evaluation theory, models, and applications. John Wiley
& Sons.

Tashtoush, M. A., Qasimi, A. B., Shirawia, N. H., & Hussein, L. A. (2025). The Efficacy of
Utilizing Avrtificial Intelligence Techniques in Developing Critical Thinking in



ST 5l 43 3 yglicews 5 Loy,
PN | amiio V€00 A olots ¥ 1,9

Mathematics among Secondary School Students and their Attitudes Toward it. Iraqi
Journal for Computer Science and Mathematics, 6(1), 3.

Tyler, R. W. (1942). General statement on evaluation. The Journal of Educational Research,

) 35(7), 492-501.

Unver, S. K., Guzel, E. B. (2019). Prospective Mathematics Teachers' Choice and Use of
Representations in Teaching Limit Concept. International Journal of Research in
Education and Science, 5(1), 134-156.

Vygotsky, L. (1935). Interaction between learning and development. In L. Vygotsky, Mind in
society. Cambridge, MA: Harvard University Press.

Wangsa, K., Karim, S., Gide, E. and Elkhodr, M. (2024). “‘A systematic review and comprehensive
analysis of pioneering ai chatbot models from education to healthcare: Chatgpt, bard,
llama, ernie and grok, ” Future Internet, vol. 16, no. 7, p. 219.

Xia, S., Li, X., Liu, Y., Wu, T., Liu, P. (2025, April). Evaluating mathematical reasoning beyond
accuracy. In Proceedings of the AAAI Conference on Artificial Intelligence (Vol. 39, No.
26, pp. 27723-27730).

Zhang, Y., Dong, C. (2025). Blended teaching of university mathematics courses based on Online
Merge Offline model. Systems and Soft Computing, 7, 200-222.

Zhang, Y., Zhao, B., Jian, M., Wu, X. (2025). Cognitive diagnostic analysis of mathematics key
competencies based on PISA data. PloS one, 20(2), e0315539.

Zinn, B. (2025). The Future of Technical Education: Current Research Focuses on Educational
Evaluation, Digitalization, Interdisciplinarity, and the Shortage of Educators. Journal of
Technical Education (JOTED), 13(1), 1-8.



