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ABSTRACT
This study aimed to investigate the impact of using artificial intelligence-

based educational systems on learning geometry concepts and correcting
conceptual errors among 11th-grade mathematics-physics students. Using a
quasi-experimental approach (pre-test—post-test with a control group), 110
students from two high schools in Malard County were divided into a control
group (traditional method) and an experimental group (Al-based method).
The results showed that the students in the experimental group performed
significantly better than those in the control group, and 85% of them
reported increased interest in geometry. Al-based tools, through behavioral
analysis, adaptive learning, and intelligent feedback, had a positive effect on
students’ understanding of geometric concepts, motivation, and academic
achievement. The findings suggest that integrating artificial intelligence in

education can be considered an effective supplement in teaching geometry.
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Introduction

In recent decades, artificial intelligence (AI) has emerged as a transformative tool
in educational systems. Particularly in mathematics education, which consistently
faces challenges such as abstract concepts and individual learning differences,
Al-based technologies can open new learning pathways. Geometry, due to its
spatial and visual nature, is among the most challenging topics for students. This
study investigates the effectiveness of Al-based intelligent tutoring systems in
teaching geometry concepts to 11th-grade students. The main objective is to
assess how such technologies influence the reduction of conceptual errors,
increase learning motivation, and enhance academic performance

Methodology

This research employed a quasi-experimental design with pre-test and post-test,
including a control group. The statistical population comprised 110 eleventh-
grade mathematics-physics students from two high schools in Malard County
(Iran), selected via convenience sampling and divided equally into an
experimental group (Al-based instruction) and a control group (traditional
instruction). The data collection tools included a geometry achievement test, a
learning motivation questionnaire based on Carroll’s model, and a checklist for
analyzing conceptual errors. The validity of the tools was confirmed by expert
review and CVR scores, while their reliability was assessed using Cronbach's
alpha and test-retest methods. Data analysis was performed using SPSS,
employing statistical methods such as independent t-test, ANCOVA, and
Pearson correlation analysis.

Data Analysis

Findings indicated a significant increase in post-test scores of the experimental
group (M=16.72) compared to the control group (M=12.38) (p<0.001).
ANCOVA results confirmed the independent effect of Al-based instruction on
academic performance. Regarding motivation, the experimental group scored
significantly higher than the control group (t=0.41, p<0.001). Furthermore,
conceptual errors in the experimental group decreased dramatically (e.g.,
misidentification of geometric shapes dropped from 26% to 7%). These results
suggest that Al was effective in identifying and correcting misconceptions,
delivering targeted feedback, and increasing student motivation.
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Discussion and Conclusion

This study demonstrated that the use of intelligent educational systems
significantly improves understanding of geometric concepts, enhances academic
motivation, and reduces conceptual errors among students. Al-based learning
leveraging pattern recognition, real-time feedback, and interactive simulations
transforms instruction from a passive model into a dynamic, personalized
experience. The findings support the positive role of smart technologies in
developing adaptive learning models for mathematics education. Based on these
outcomes, it is recommended that the educational system invests in
infrastructure and teacher training to incorporate Al tools, particularly in
teaching complex subjects such as geometry.



o
393, glmd g LDy

Syl (5ol

Homepage: https://jlt.iaet.ir/

Sllas 295 sl 03 b 4l dwid (3907 30 (8 gua0 ign il
(ITS) o g (90T Sldminman Jiho (il 39 (0 900

" ogin db |7 Jgwy e | *) gy Jos o]

«lidos g pole 151y (oMol 31T oK1 igesals pole g by eyl by GDi9el 09,5 okl ¢ ptuno okiupi )

Esmaeil.yousefi@iau.ac.ir :aebL}, . )l pl ¢l o5

1asblly ol el «liios g psle sy (oMl D31 oSl igeals pole 5 (oly Glad s 2k 09, il ¥
h.rasouli@iau.ac.ir

a0BL), -l et aliging g pole a5y o oMol 31jT oSkl ¢ by o0l iy Al susli S gzl ¥
tahayal 1680@gmail.com

) ) Sy VAPV 5.
R Eghan hep p e (phjoel St | edlitul 136 gy B | pols gl (S I Lo
—eoby wd) wadjk ab (gl i ) (esrde slalad @) g dwiis palie (0L FOPY-EX
@b ey il 3 (esrde Slalld 5 (owiin paalie (Shoxn 4 do5 L b pbul S
53] (ot B 1 0154 £ghan Shon 298 s olus! (sl ng slagds) Wl g9
Gloyg3 3l (li9el il gykdy clagSIl Lo b a8 3l 1y cobils opl (ITS) wiessgn g3y Al
Simgh cnl e S isu il ]y (Sl al s g ams @l dubas (jgel g o gl pastd
Jols (glol anele el S8 09,5 b (ygeslim = Oseilitn b b pSees g9 )] Ao agesey U

VEF Lass o 1 3, Me liwyed ) Sosd ool sy wadih ab olisal s VEFLENY il b

ialojl 09,5 93 1 9 Ll B0lal (clhdos (¢ pSiged gy 4 455 VN a8 ol VEAY "M‘;';;"‘ W5k &)k
. o e T bl o] asla R 5 i (o VEXLEINY cphpd )b

e dwin u»,?al ailebes Sl oalizal b talesl 09,8 a5 ols 118 (145 00) 5875 (&5 00) (L o L e gjb

A3l 822 Bigel pleo a5 2 (en 5 G B9y 42 JAS 09,5 g oghae Shge

Jalod g dusdin &y (glioddMe yioius dol yiw s cdwdids 3 ySloas g3l Jolis aodly (5 l5,5

el 095 iaaloyioly 5 Slac 45 sl i lnols oot ol 392 soggie (lagonly (sisS Bojlys
09,5 el il J) FAD cizpan 390 IS 09,5 3l sty s ine sl 305l o903 2 iﬁjﬁ ;:S
adl, .055,8 5,155 1) o] paplie yigs S50 5 duwdid yoyd 4 (gakedBMe ¢ yiol58l yiulojl csimby (6500
3y553b g ostdo (slalles Lo o el (bigel B )3 cotan en il edlatl sy L Niabon (Slapia
@l sl JialS 5 wis palie 6500 cB) ) (gpSede jsba Llg e Ladsn GL;:’:

Aol She oljgel ytils

B Sl a3k al wndis 55T 53 o siman i SULOFF) b gy 5 e (S (Jolonl g 140 & Sl
(V)Y L‘_;j:.(_’é Sasls g oo glens 5 lakisy 4 i (TTS) i L5 50T Slaptcw Joe el 5 s s slalles
https://dol.otg/10.22034/j1t.2025.2064779.1041 B-YY

(L)\f)a-&.‘u"u ©

Ol 55T Slass5ls ezl 2yl


mailto:tahaya11680@gmail.com
https://doi.org/10.22034/jlt.2025.2064779.1041

e 2l dly At (500l 3 (Sotan (e S

Q| adio cyS0n g g / \

sl 58 55 sleane (s 850 o= 53 s el ans L &yl DY e
AR O S Olpea pgan i Lbdd S5l slapls 55 (gles 1S
— 23l S S a6l s St (s s RS el A e a3 b dags st
33 Gogmee L Wesls &S (g e 3 (Chen et al, 2021) ol o34 ool S-Sk
4\5‘)‘ 46;.3[.3‘ LS[J&JL’Z..%J J.:.L;J ).} L}.PJM.GJ LJ'L)A )‘ a.Ju.:M‘ c.l.;‘)‘b M 9 LSJSW.
d)ﬂ‘)ﬁ) A g o ge ceMLg‘)L.»wpw w)jﬂT LSLQM f‘jla B ‘Lﬁj J)}?)L’
.(Dos Santos et al., 2023) ol ol 3356l 53 gl pl 0 ol Kiags

s sl Ses g 35S0 i 51 S el sen ol A5 sel G (s )
03 el )5 gla B9y 55 (g LSL%S))I)-" Lol 5 0oy ot il Cb\.?u 33
5 ke Yl plad s 4 5L (g ar anle Lo 4 anis (oL, e Ol
Uygun ) s o Al ealio (o3 51 550 01 el 230 51 ol (1 o o21550 nlis
Sodsel dwdad 5> (S Sedien peplie a8 qan3l ol 5o o5 s (sulsds ool (et al., 2024
9 r.:.ALu W JL&J\I: dSw)JJ s 6&&_}) J\..SL;a Uﬁ 6)2.\:..3 bja.'s ab}«ida 0313
S 53,3 Sl 4y 58 ey 015 35050 2 53 il AST (1SS slagy o3
T LN U F YT U v K PP PR ST L INT- PSP SR
s slalnl 5 s Glalued Suws sbable (alds 6,550 glada
LS e ol sl o s B Kl Ll gladle s Lty (g ,Seb
.(Holmes et al., 2019; Li et al., 2024)

(s osn sk p s Sl Bl (6,8 e oS sl Ol e e tass
S5 el S5k glas el 5 L LS 5L (el Sk slalass ol ('Jhbﬁ L Lly e
Li et al., 2024; Magdalena-Benedicto et al., ) i feud 1) oda 5o oalis
Olygal mils U 5 55k sla SN Jokows b (ATS)  siai ya o5 gl (Lo gt (2023
s diadda (Lo, 3L b 51 esls Wl 1 0BT lasls b canlbize o3 el (gl gimes

1. Intelligent Tutoring Systems



S5 oLs 59l 40 3yl 5 by,

\ “ I w‘\i’££Vb)w‘Yb)5b

e 3 aly Ol i s (ol e pehe alB 5 (6,83l Ko dains da Ul
(F s e g e Salaoe 5,8 o N E s passe 0S5l e gl el
Lls 1y Olysel il olad JVazal Glac,les Cush 5 Jiigel ilw e oblg
oslinal a8 Wsls OLES 5 Jrags o 50 (2024) 01, 5 Li (Holmes et al., 2019)
53 rsie slalat 2alS 5 Geee (6,550 Rl el ks pwdis glajlaans
3 g aas gze Ol gal 2l
BUY 5 e o3l leand S0 Olge b tags 55 (114Q) 0L 5 Ol
3 eslizad a5 sy e cpl 4 Ol sel il s LUls 5 alies - sl lge
Sl s 53 I inn g Sl (aae Bsh e Aedsa G5l slag il
5 S5 ORIBl o g (sl i 3 Jlad (6 Sk o s e Ol gel Sl pliab 5 o
S eslinal oS sy Ol rash opl s spdie Ol s e gel,lS5 5
b Ol ity S50 (2SSl Ll e 3 Shes Shlow sbap sy 5 ol (gla gt
s 3 (V801 Oen 5 515 g,bl sy 2alS | OUT o sgie slallas 5 osls sl
Sl 48 sls L (el 5 (63,08 s i, Sl eslinal b ol ol asl [2alS) Ol ge L
ol S ls aalS 1 Ol el il ol asl Ol e el 5 (93,5, gla sy eslinad L
(FFae her e S par s el lagtee Sl eslinal &8 3L Ol e s
ool glaanly )l ol gel 2ils miiaslezsl (ilsl 5 Ol sl 2alS o5 LG 56
ool Bl sn Vb Ol sl U Ol gl S50 51 (ol 45 amvdin (35 g0l anl 53 0394
il i il sy p b st 53 50 (VF4E) O 5 sl3T Lol ls ol 5o
Al s Bl S0k SISU L ey Ol Bl ol 3 Shee ol Laily, S
S5heslizal S 0SS Olpsel Eils 4 ol ot gel g olad Lalsy Sos el
eolie SH5 Gl el 5 L S50 sl pw)d Slgee (il sl o izl slags sl
0351 pol Golod 4 Suo 5 il g, LB e ssy ul s e amdin 3 o 4 o Lad
w5 awdir 55 se] Jdow 5 Jele glaass 4 oS el 15 Sldllas s sine 1SS
5sle sl 5 e Jiga Olger o gllie 53 (VE0Y) OLKas 5 (5 kax o
a5 Sl 5 o san a4 S ey (A 5 e b1 B sl slapllas


https://esjournal.ir/fa/paper.php?pid=153%E2%80%8E
https://esjournal.ir/fa/paper.php?pid=153%E2%80%8E

e 2l dly At (500l 3 (Sotan (e S

“ I W‘al)ms‘}g% / N\

N—

(VY oS 5 Sheteasr gy IS a3l (55 g0l (lapioms 53 1) la s 5 s b
Orsp oS LBl (oL, I 55 53 o san Shsn Slas )8 depllad 5550 Sla g5 3
Ol el e slaml 35 gl (S5l g 5 S SIS 5 e ) o san
S5k 55 1 085S 5 Shas L5 o 5 20l 5,8 (6 S5L Pl gols OS5 S a5
S sl b oawdin 350l 45 58 plunad Oy e addlas cpl 31 AiSs spe L)
Ll o bt odd(S3lutend Sladams b e 5550l Gadli 5 ko slagg sl
5 g 258 Ol3sal s s L ealis S35 (6S5k e (23 LI o s
o e 3 VOC Llsgas 5 s sehe 4tk 3 )8 Ol e o gldlie 55 (1744) O
sdassl 55y blie 6l apehe 5,85l Lsls 0L ol dwstls 1K1 3l eslizal U
SRS e hisel 53 g SN KIS o VER s sad 5 oo (st 4S 1 0l S0
Al ansls Ll

Sla) 1S 45 LS o Ol 23581 3 2 game Sogn e glas 55l 3l ealinul )
Wadgr oLl 5 G Sk slapsaly sl s ALb L cnl s iy
4 a3 o DL Gedios Aoy s W1 (lsbne Jsboas 5 by 3 el elaw Ll
Slallas bl odd ooy 55sel 53 o san Jrsn 5l (5Se e 4 Glos i8S a5 4z S|
Lollodis ssues iig0l (o5l IS s p 0 Gl 5 e Sledie J>lye 55 g
03 0514 o sman hgn 3l T3 (5 S0 e 53 S Olnl el el el ity ol s s
Lo sla g cins Sl gya, g o A Landn wile glodary m.auﬁ EREEY
ol se el Oledrs (gl pmass [B5se] Ol 5 e pn o g (Slgious 540 il 5lo
Mty sy 5d S b S Lsd e el 53 (S35l ol JelS (53luealyy 5l e oS s
3sdous o b5 sel (G55l a5 sddplol Sladllae Al S das o 0L Sl tass
A6 el 5 gmaals b st g e ool lajlile S L glaila i slaslnl 4
el 48 S5 5 5 e e 3 s Bl 8 sae s s

A e el Sl Je S (s e BAa L S s s cnll
4 ol (S Sy nl s ol JUs s easl 4l ands calie 2550l 5 o g
Sl 5 6 Sk o380 il Bl ¢ a3 Shas 5 gy 4 L5 o 5 ol (6 S5 L



S5 oLs 59l 40 3yl 5 by,

\ ‘Y I w‘\i’££Vb)w‘Yb)5b

aglio o cioloslant 5 S 516 S e b aallles (ol €350 2mie 015 5al 201 oLas S
Sisl W) S 5 (san Shgn i 230l L) lesl e S 55 3 (5,850 ol
23312 5 n (e

03 e slaggsste sl eslandd (gl u‘l‘ﬁi‘” s Llg o Jass opl 5l el @L:.y
e 3ol G S b (51 e 4y 51wl Bl sdmy Ebie s 5
il 528 a3 aal Glaslg 5 e alae s el

05 Oladas o glie ¢ g3 e 31 (g5l 53 ailske slacstla s 550 cile ol ge
5 rp Ladan (Glgmn 35aS f e el B b0l S5 L Sl ol
5 Gt 4 Olsel tils a3l (Sals 51 SIS tavdin (25581 gl L5 o
IS 53 Sl SMals e sean Jiga Sl 33 sl pde (ol KB i
Sl a g ol Lol gla

S Fle
Crlr 52 i oalie (B5sl s egas Gias Sl 6Se e ol Shasy o
ool 0 gy ilisee (6 S5l (slany
a0l sal mls 5l 5 el slaesls Jod b ciedsn g gal (Slaptoe ks
Lo ITS 530 5 oo kel (6,850 s 5558 355550 oSl paseds (5l gime &l
tol 5 sl
S oL S dacins s LUl (2L 1y el 20 Je )
A
2

2L (e 45D 1A 055 s
oL, S5k sl Bl s 3 paly ST 2 sl s
il 0Ll olas oo tdied o 1S Ll L€
Sl 80303 5 (pedle (S0l 51 o game B e (S5l st (5,500 ¢ S
Y Sk Jeos 6 S o e3lizal 33 58 43D 5 L e ( S b 5 gl (6] e B

1. Al-Personalized Learning
2. Learning Analytics



e 2l dly At (500l 3 (Sotan (e S

W aio Ko g g / \

N—

Sl Sl 5 cins bl (0 piy s il 55 o s OIS Jalas (slaesls Jolos 5 3 L
VS BIIWAPRE S W gl Al 6 Ssk

b ol o somi 5 ctdin 5550l (Sl 5 poma i gn SIl (A1l 53 Sl e
(S 2k ol Gasb Sl sl il 63 e Yo glaa i Jssl 1 e S
ol Satle g lds Uil glagys o3 Sl 5 olaladl asels alie (5lass
Soan Sleslinad b ey 0T ol Gaa y leds 1 b ITS 5 o ol ¢, Ssl
bl ey e sla R Ol aglie 225kl ands (alis Siisel 53 8 s
RSN W

0 bl s Eol pgas s p e (B3l e 5l edlind slaas b
Gt 355 g0 Fw (B35 4 T Adin 33 53 Olsal s Jeas 5 Slee
sl 8l 53 653l oS0l Rl arpe (el glgme W) L B 5pel e pa
oopie ol Al 4 s Aga ate sdd (gl st glas, sk b
ledd w5 B0 s g cnl Dsasl sl S e S8 s Jile J 0

3 e 3 ga 3Ty Oge3T 53 (Klodus 35 gal o gime o an 3l eslinal b aS Sl a6l 5l
Al S 0 S 4 e (5 e

o9,

L (aleslans) o oaians daesls (555158 o a5l 5 (93,58 cn il anlllas
1350l 555 S Jold i g5y (slal amalor el U 28 058 L 0 03T — 05051t b
3 Gos b 585 Ol ) s daugie desde 93 5 g ol ) el b
Shoap VEY=VE Y et Jle 5 O g Ol 5,0 Oliw el 53 (Sde Agd Oliw s
03,5 55 B 3 5 bl 55l ISV 0 (s 53 (6 S sed SR & sS e amalr Ol
g Ji3les S 534S A3 A LS ghmazas (i 00) J xS 5 (i 00) ilesT (sl
b San Ol a= b el Lol 5 5 ogosld a4 e tes (ele



S5 oLs 59l 40 3yl 5 by,

\ ‘f I W‘\bi‘\/a)wd’a”:

roal o oslinal baosls 55515 S (gl ol Sl 5l s
(09050 s 9 05030 i) dwdin Jnaoes 3 Shas O 5051 )

s bad) wasil ol ol S Slgmme bl Siags g Ol ol
Sl S e Jlsw V0 ol 0ol cpl s 1 b (lasly dalsy 5 olas SISl Lo
3 8 S35 fHI3) p ok (6 8ok cilises sl 55 SV G o 350 w25 IS 0
el e ds b (s
awdid o y3 3 ez 55800 asl s Y

b iy 3 S > b (Carroll, 1993) Js 5 55K dde w0l 4l i o0l
Sl ol Gy @widle G pbaad je 5 ol L;L\.?)s@ O ik 4 S Y Ll
as e i 1y a8 5 g S
aokin Jilew Jo 53 aggin slallas Lo cod Ko ¥

Al oo 53 gl G e s allas S 5 50 )2 Sl Sl S
Lty 5Ll O JKs Sy s &b sl e A Jols 5 edd >l b SVl @
el L3

) 08 slad i, 5l sl i 5 Ol alse sy o S
S g5 O b alSiils aslal 51 8 o sl bal) adsl ases o sl (g5 00
A3 )l s sl 3PS 5 ol Sisel s o3 Ol Lawss S e
by S 5 SV o plesl b Gl OIS Yl 4 e 0T slas, 5L

RS LS GBSV B Y (S sl ey slae S sl CVR 5
Os3l gl 08 53l EA om0 )3 a3 B v 3 s st el
cela sl e ol stiasOlis oS AE 5,18 ZAA (g3 Sas

bl sla iss 5l baans 3 0 03] g .3 ealixea SPSS D3l 5 3l baesls o 61
lssS e tes S s GS0le wmlie lp s 5 Ogesl 102 S e
e 736 s Sl 0 it S il Mot 1050510 A U S 512 (ANCOVA)



——— N
e o231l g At (g0l )3 (£ gtae (Pogh oSl AN

‘A I mso‘)ls.ohg‘:&w” 7/ e

Sl iz Slo alasly o g O g (Stmsod 15 03031 803051 s gl 2 Jits

bazdly
i b 235D GilesT 038 53 Opeslm 5 0sm3lot 51 ol (slaesls sl 3
Ol Slsbiae gl oy« Bda . Llods Lo (2w 530D U285 05,8 5 (Lo gucs
R Fra e e sl S e 5058 50 Disel I e s Sles
el aspie 233 5 03l pkin palie (5, S5L

Osailrm 03 lsl 05,8 Dl ke 53 0 sdalie \ sk 55 4S5 sb0len
35 53 el g Gisn p foan el e S S S el e 5 MG 1
el S St Ll 5 wdalin i I 55 S
N doar

dion 35030 5 03051 i el e Gl il 5 Sles

(SD) ,lre 1 il M) Sk d> 03 5
Y/ Ve/AS 05051t el
V/A] VUYY O3 s ol
YoV ARVAN 0503l i Js
Yo VY/YA RPSIpe J s

a}ﬁ_}b O Q)L&S‘) Sl 4/00 )‘ﬁASLSJ‘JLM cla.w)‘.,\ﬁ.a 45('?3\.3&): Y d_}.).;— )‘
N O YT W RPN 31 DU RN [ NP
el 0 s 3 Ol el 2518 3 Sas 5 lslins
Y Jgae

O 3030 g Sl ol deslie gl Jits 5 09050

Sig (2-tailed)
e VoA 4/AY V/IAQ VUYY oyl

Y/\e VYA Jgs




/ STl s yplis 4o bosyglizs 5 oy,

\ \F I ww‘\i’icVD)chb)sb

Ql.em.h U}A)Tu.m.“a)) Uojjf :ﬂw sl cu}a)Tu.L.:.: JJ‘.'.SLASM@Y’ J)J}-J‘
Sl 65 5 JEea U enasilis g ase ol FEYVYY P=r/ee)) ol lsbias

ANNIPEE

03Tty A S 6l el S Jdow

ey YVAY VAO/NY \ VAO/N Y 03051 e
TARAR aVA WA/ \ YVi/Yo (Jizms) 65,5
ANA v are/tt o
VeA \WAVA) Js

53 lsline Sl s o gan Ean e (E5sel S 25wt £ Jpr |
ol 0l Ol gl s Jeeans 55K
RANPRC

S5l Sl el el

ER VA VD £/9A g0V olas
o/YY ya/vY J s

& e Lﬁ)ﬁbou\.&;u&)jj o);JJ uﬂ}@.«u slala> Ql}:ao J}szbdsjj.‘ai)w
Pl 55 g0l s Neah g 3 5505 i e dims LS oS il jalS (6 SKador S sbay
0 Jyar

awdn 53 esgie lalbest |l

el g S 55 Ao s JRS 058 53 ey
q7. A\RVA LhA.:Jb r}g.d.a BL aL.‘;.I:\
v/ Y. IS sl aiss




e 2l dly At (500l 3 (Sotan (e S

W aio ol Ko g g / |

N—

0 Jlaime Gl sl o pian aa b el 4 das e OLES (Olel o ol
o5 HB USE 4 el 05,5 055al Sl 3 (65850l 05801 il s s Dl
R el es S o ddin ol o e pgie slallast Ol sl J 58 05 5 1 2
O3l 515 6l 1 MY 5 Gome 6 xS0k andl 5 ALy gtia 35 0] e il Bl
5y PNJE

S 35 4o g Cony
b dan poalie 55 e0 53 o geme rga Sl eslizal gl s Gda b ol ass
oA e o gal (Sl ) eslinal oS 313 OLES Waesls oo gl A plowil sl
o yein Slalla 1ol 5 Joaos 23S0l pdin oalie (5,850 (5 lsbne 5T e yunas
A Silesl 6,8 53 S Y3 XY S 05 8 5 Lawysl e oode o oLl syl Ol el sl
Cins A STV GalesTes S 5 bl YN U xS 65 S s ISl sl jasiis g
I GilesT 5S4 Jlmss Ad IS LYY J a8 65 S (gl rhaw b e S5 o
Jslard b e 58 058 4 S Galasl o3 8 53 03051 ey Dol oS tir hal8l o
syl bl b Wls o hisel diadiph Slagtegw das o OIS oS Sl lask
S L Oy 5ol il a3 Shos ikl (65500 (sl s 5 Ladils (slag o5 e
olsbins JSC5 4 hlesl o5 8 55 Joam 258008 315 0L aasdly ¢ S05 (6 5m 31 Aiis
035 Sl 48 s EOVY fulosl 0,8 35831 S b il il U35 03,5 5 53,
N aSesm b psman s Sl ol SIS LB and pl S 1S YATY J xS
SIBl 6Ssl ol 5l e il 5 S il el sladaa
Pt s Sl Gl o5 8 0 eseie bl SSada (IRl (rzas a3
b g e opl ol e ga las) 5550 Sl 5 e sehe Gaing LasiiS 53 o guas
s plOlSal T g Sk gla Sl Lo 5 ke (5 S5k (et

Szl 53 sean Sish 5l S uSe e oS das e 0L Sdssa Rask ol slaasl
5 0530l 8358 Ol gal s a5 olab cealie S5 Ll 4 e 1l e akia

1. Game-Based Learning
2. Learning Analytics



S5 oLs 59l 40 3yl 5 by,

N\ ‘A I w‘\i’££Vb)w‘Yb)5b

kid oy b 53 e ggde gl slallas sas (I OLT 3 1y ol 4 sdmddle
B Dames by Julss b Al a S gl Al 1 56l e talS |
xS

S50 S (Ko LS8 cawdin ijgal 53 dedga slags)skd Sl eslizal casenlsl
O oo ¢ halas 5 0G5l pnaseds sla i gel Wl 55 o snme Jiss s ol .ol
Sl ki 53 olab calie Sos Al 5 ne e 6,550 sladas s
55 Ladgn lagesls 5l Slaris 5 eslizul (il gl peolhe 5 Ol3gel 3l (Oledas
izl Lo 3 e g Sl s 3 ,Sas 5l smeesls 5 ade oLl (rizmen 5 OIS
23S a s b gel GDS 5 g slawir Olgew 015 e 1 a3l

Waloiuin
il a5 S8 51 g3 )l slaslelos
kit o5 5 ¢ 2l i 0 Sl et 5 sl St (3l gt s anmy )
Ol 23500 LS b cliza
EJA)J u»r%)b JQM U’:’}A 6&)‘;3‘)‘ d;oﬁ 6‘]3 dw&dwgﬁjyi 5
E(..MJ'L: b awdia w)s wel s eddgiluans 5 delad (gl simes 3l eslizal Y
S\l a5 038 eal b g (s peole 53 Sledbl (g5l glacstl s sl L E
ek a2 50!
ls 13 e Ol e adul slatass sl n 1 5 slaslety
slanl s Slikte 5 Jlazl Qo Aile 5L eoalie ple o o sime Sga S0 s )
tCalisea
St e S5 sel (2B AL By Ol 53 gladlane b i e sl L
P =
Chans o iy



S N
e o233l Al Awatd Pjgel )3 Egtuae gp ;5T AN

12 | aio (), Son o Suwsn / \

S35 xSk Sl S e Sl edi s o G lagi, S b LS
(Sl Ol gel 5l

s Oldee 20 nn Gln WSTUAS 2SS, b eSS slatasy el O
Lo S 3 S a0l sl 200

Ble o,
N RIS (PR P &ﬁ@.& Ok

S5l Fwlps
Alen 5 bty nl 53 o8 (ool S Oledan 5 5158550 asll 5 525 O3l 2505 aled
S S 3 (S S W pa G ol laaly & Al oS o S5 dlegens L3S
A Ade 55 el (5l 5 pS 53 platash per s L |l o

oDl 35T oy ol o el andy ddl i ,IS wbobL 5l as S, sl Jli
el Ol Dlide (aj,k:« A1



STy 69l 40 235 leand g Loy,

\ Vo | amiio VE€ ¥ o )los oY 093

Xlo

2 sbdd Ll Sus el s (1T4E) el byl 5 ol (sile qoas 3T ol
OO glizzal o] pleddlsy 5y S50k GIU L g Dipel s (5L 2 Shas
https://doi.org/10.22054/jpe.2015.1464 A 1¥-\T

Shesliad b by o hsl 2als (160)) il (supeh 5 Ol e odusyior (ube el3ics,bl
YoYU (YVA al pule djsel o iy wellas s 5 3,08 slabs,
https://dor.isc.ac/dor/20.1001.1.26453649.1401.8.26.3.1

I 550 53 (ogmae isn slas )8 dapllss 550 (VE0F) a5 (0 S 5 e cSheiero s
AV (8D Sl sl s lesgsles s ladiy,  asllas . 5L,
https://doi.org/10.22034/j1t.2025.2056158.1032

Slaplss 3 5 sl ($551 5 o gman Sipn (VYD ke JIS 5 e cgtammnsl Ll U o i
AN g hipel 05 ousi sla tasy ole aollad Al 5 s 5550
5 https://esjournal.ir/fa/paper.php?pid=153

A OYA) e (G gy s 5 e Gl S el o b 2605 e o030k
dalilas Ol sal 2ils ol U1y 5 i Jom o lgn p ably 5t 3500 (g3loans
https://doi.org/10.22054/jep.2021.46702.2774 N£4-YY\ (oVI\V ¢ v 0 wlildls,

Vee )‘Jﬁ}&d}@@bﬁjg 4(\?&‘\) LKM:J)A LLSJ?S\‘}LV:{JA cgjé)'b 6)‘.]49 LJ:&LM‘ c&ﬂy

£~—Y‘Y’ c(YYl)-\ ‘J’[:'J JJ uif d[éu;‘ﬁjj_g Jlﬁ\ )‘ aéuﬁ.w‘ L: v.>=>- u:az: )J
https://sanad.iau.ir/fa/Article/797069?Full Text=Full Text

References

AnariNejad, A., Jashnsedeh, M., & Zahoori, H. (2022). Reducing math anxiety using practical
and interactive methods. Poyesh in Basic Science Education Quarterly, 8(26), 26-35.
https://dor.isc.ac/dor/20.1001.1.26453649.1401.8.26.3.1 [In Persian]

Asliazad, M., Abedi, A., Yarrmohammadian, A. (2015). The Effectiveness of Spatial Relations
Perception Training on the Mathematics Performance of Boy Students with Math
Learning Disability. Journal of Exceptional Individuals Psychology, 5(17), 113—131.
https://doi.org/10.22054/jpe.2015.1464 [In Persian]

Ausubel, D. P. (1968). Educational psychology: A cognitive view. New York: Holt, Rinehart &
Winston.

Bandura, A. (1977). Social learning theory. Englewood Cliffs, NJ: Prentice Hall.

Bruner, J. S. (1966). Toward a theory of instruction. Harvard University Press.

Carroll, J. B. (1993). Human cognitive abilities: A survey of factor-analytic studies. Cambridge
University Press. https://doi.org/10.1017/CBO9780511571312



https://jpe.atu.ac.ir/?_action=article&au=8236&_au=%D9%85%D8%B3%D9%84%D9%85++%D8%A7%D8%B5%D9%84%DB%8C+%D8%A2%D8%B2%D8%A7%D8%AF
https://jpe.atu.ac.ir/?_action=article&au=11894&_au=%D8%A7%D8%AD%D9%85%D8%AF++%D8%B9%D8%A7%D8%A8%D8%AF%DB%8C
https://doi.org/10.22054/jpe.2015.1464
https://basicscience.cfu.ac.ir/?_action=article&au=17339&_au=%D8%B9%D8%A8%D8%A7%D8%B3++%D8%A7%D9%86%D8%A7%D8%B1%DB%8C+%D9%86%DA%98%D8%A7%D8%AF
https://basicscience.cfu.ac.ir/?_action=article&au=26865&_au=%D9%85%D8%B1%D8%AC%D8%A7%D9%86++%D8%AC%D8%B4%D9%86+%D8%B3%D8%AF%D9%87
https://basicscience.cfu.ac.ir/?_action=article&au=27018&_au=%D8%AD%D8%A7%D9%86%DB%8C%D9%87++%D8%B8%D9%87%D9%88%D8%B1%DB%8C
https://dor.isc.ac/dor/20.1001.1.26453649.1401.8.26.3.1
https://jlt.iaet.ir/?_action=article&au=2977497&_au=%D9%85%D8%B1%DB%8C%D9%85++%D9%BE%D9%88%D8%B1%D8%AC%D9%85%D8%B4%DB%8C%D8%AF%DB%8C
https://jlt.iaet.ir/?_action=article&au=3059617&_au=%D8%B2%D9%87%D8%B1%D8%A7++%DA%A9%D8%B1%D9%85%DB%8C
https://jlt.iaet.ir/
https://doi.org/10.22034/jlt.2025.2056158.1032
https://esjournal.ir/fa/paper.php?pid=153%E2%80%8E
https://esjournal.ir/fa/paper.php?pid=153%E2%80%8E
https://esjournal.ir/fa/paper.php?pid=153
https://jep.atu.ac.ir/?_action=article&au=32249&_au=%D9%85%D8%B1%DB%8C%D9%85++%D8%B1%D8%AC%D8%A8%DB%8C%D8%A7%D9%86+%D8%AF%D9%87+%D8%B2%DB%8C%D8%B1%D9%87
https://jep.atu.ac.ir/?_action=article&au=32371&_au=%D9%81%D8%B1%DB%8C%D8%A8%D8%A7++%D8%AF%D8%B1%D8%AA%D8%A7%D8%AC
https://jep.atu.ac.ir/?_action=article&au=81454&_au=%D8%B5%D9%84%D8%A7%D8%AD++%D8%A7%D8%B3%D9%85%D8%B9%DB%8C%D9%84%DB%8C+%DA%AF%D9%88%D8%AC%D8%A7%D8%B1
https://jep.atu.ac.ir/?_action=article&au=86468&_au=%D8%B3%D8%B9%DB%8C%D8%AF++%D9%BE%D9%88%D8%B1%D8%B1%D9%88%D8%B3%D8%AA%D8%A7%DB%8C%DB%8C+%D8%A7%D8%B1%D8%AF%DA%A9%D8%A7%D9%86%DB%8C
https://doi.org/10.22054/jep.2021.46702.2774
https://sanad.iau.ir/fa/Article/797069?FullText=FullText
https://dor.isc.ac/dor/20.1001.1.26453649.1401.8.26.3.1
https://doi.org/10.22054/jpe.2015.1464
https://psycnet.apa.org/doi/10.1017/CBO9780511571312

e 825kl i (300l 13 (S (e ST

Y | o o), S0n g g / |

N\

N—

Chen, X., Xie, H., & Hwang, G.-J. (2021). A review of artificial intelligence in education:
Opportunities and challenges for personalized learning. Computers and Education:
Artificial Intelligence, 2, 100032. https://doi.org/10.1016/j.cacai.2021.100032

Chen, X., Xie, H., & Hwang, G.-J. (2021). Artificial al Intelligence in Education: A Review of
Current Developments and Challenges.

Dos Santos, L., Silveira, A., & Costa, R. (2023). Evaluating the impact of Al tutoring systems on
students’ math performance. International Journal of Educational Technology in Higher
Education, 20 (1), 1-6. https://doi.org/10.1186/s41239-023-00485-w

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive—
developmental  inquiry.  American  Psychologist, 34 (10), 906-911.
https://doi.org/10.1037/0003-066X.34.10.906

Holmes, W., Bialik, M., & Fadel, C. (2019). Attificial Intelligence in Education: Promises and
Implications for Teaching and Learning. Center for Curriculum Redesign.
https://curriculumredesign.org

Jafari, D., Shahmohammadi, M., & Ghandali, A. (2023). Artificial intelligence and new
technologies in educational systems: Opportunities and challenges. Quarterly Journal of
Modern Research in Education, 129-139. https://esjournal.ir/fa/paper.php?pid=153 [In

Persian]
Li, X., Wang, Y., & Zhao, Z. (2024). Personalized Geometry Learning through AI-Supported
Simulations. Computers & Education, 210, 104755.

https://doi.org/10.1016/j.compedu.2024.104755

Magdalena-Benedicto, R. et al. (2023). Spatial Reasoning and Al in Geometry Education. Journal
of Mathematics Education.

Magdalena-Benedicto, R., Ortega-Tudela, J., & Garcia-Gonzalez, M. (2023). Spatial reasoning
development with 3D simulations in geometry education. Journal of Mathematics
Education, 56 (3), 2576-2591. https://doi.org/10.1016/].jmath.2023.04.005

Piaget, J. (1973). To understand is to invent: The future of education. Grossman.

Pourjamshidi, M., & Karami, Z. (2024). A systematic review of the applications of artificial
intelligence in improving mathematical disorders. Trends and Achievements in Learning
Technology, 4(4), 149-170. https://doi.org/10.22034/j1t.2025.2056158.1032 [In Persian]

Pourjamshidi, M., Karami, Z. (2024). Systematic Review of the Applications of Artificial
Intelligence in Improving Mathematical Disorders. Quarterly Journal of Trends and
Achievements in Learning Technology, 4(4), 149-170.
https://doi.org/10.22034/j1t.2025.2056158.1032 [In Persian]

Rajabian-Dehzireh, M., Dortaj, F., Esmaeili-Goojar, S., & Pourroostaei-Ardakani, S. (2020). The
effect of computer-based educational simulation on students' problem-solving skills and
cognitive  abilities.  Educational ~ Psychology — Quarterly, 16(57), 221-249.
https://doi.org/10.22054/jep.2021.46702.2774 [In Persian]

Shute, V. J., & Towle, B. (2003). Adaptive e-learning. Educational Psychologist, 38 (2), 105—
114. https://doi.org/10.1207/S15326985EP3802 3

Tall, D., & Dubinsky, E. (1991). Advanced mathematical thinking. Springer.

Uygun, T., Kaya, M., & Aydin, M. (2024). Intelligent learning environments in mathematics
education: A comprehensive review. Education and Artificial Intelligence Review, 1 (1),
1-39.

Van Vaerenbergh, Y., Martens, B., & De Smet, C. (2022). Enhancing students’ geometry learning
with artificial intelligence: A systematic review. Education and Information Technologies,
27, 3921-3940. https://doi.org/10.1007/s10639-021-10707-4

VanLehn, K. (2006). The behavior of tutoring systems. International Journal of Artificial
Intelligence in Education, 16,227-265.



https://doi.org/10.1016/j.caeai.2021.100032
https://doi.org/10.1186/s41239-023-00485-w
https://doi.org/10.1037/0003-066X.34.10.906
https://curriculumredesign.org/
https://esjournal.ir/fa/paper.php?pid=153
https://doi.org/10.1016/j.compedu.2024.104755
https://doi.org/10.1016/j.jmath.2023.04.005
https://doi.org/10.22034/jlt.2025.2056158.1032
https://doi.org/10.22034/jlt.2025.2056158.1032
https://doi.org/10.22054/jep.2021.46702.2774
https://doi.org/10.1207/S15326985EP3802_3
https://doi.org/10.1007/s10639-021-10707-4

’
/ STy 69l 40 235 leand g Loy,

’ N\ YY | aiio V€€ 0,la ¥ 5,9

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes.
Harvard University Press.

Woolf, B. P. (2010). Building intelligent interactive tutors: Student-centered strategies for
revolutionizing e-learning. Morgan Kaufmann. https://doi.org/10.1016/C2009-0-19584-0

Yousefi, E., Attari Dezfuli, M., Akbari, H. (1399). Application of Conceptual Role and
V-Diagram in Determining Volume Using Integrals. Modern Research in Mathematics,
6(23), 33-40. https:/sanad.iau.ir/fa/Article/797069?FullText=FullText [In Persian]



https://doi.org/10.1016/C2009-0-19584-0
https://sanad.iau.ir/fa/Article/797069?FullText=FullText

