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EEL I RET T Mo ) X \EH Artificial intelligence has significantly changed the perspectives
and methods of education and learning as a new educational technology. A segment of

artificial intelligence includes natural language processors that can produce human-like texts,
such as Al chatbots. Due to their abilities to understand human language and answer users'
questions, Al chatbots are recognized as important tools for education and learning. However,
because the use of Al chatbots in education is still a recent development, there are currently
very few studies on the effectiveness of this technology in learning. Accordingly, this research
aims to examine the effects of Al chatbot-based blended learning in psychology on self-
directed learning, student engagement, and critical thinking disposition among 11th-grade
female students majoring at humanities in Zanjan.

VEETEERS: This research was applied in purpose and quantitative with regard to the nature of
the collected data. It employed a quasi-experimental method with a pre-test and post-test
design, involving a control group. The statistical population for this study comprised all 11th-
grade female students majoring at humanities in Zanjan. A multi-stage cluster sampling
technique was used, wherein one public girl’s high school in Zanjan, specifically Roghani
Zanjani School, was selected for the study, and two classes of students were assigned to the
experimental and control groups. The sample consisted of 45 participants, divided into 21 in
the experimental group and 24 in the control group. Data collection tools included Self-
Directed Learning Questionnaire developed by Fisher et al. (2001), Academic Engagement
Questionnaire designed by Reeve and Tseng (2011), the Critical Thinking Disposition
Questionnaire devised by Ricketts and Rudd (2005). The educational intervention spanned 8
sessions, each lasted 90 minutes, using the Sider software that offers and supports the
ChatGPT Al chatbot. Given the multi-dimensional nature of all three dependent variables and
the implementation of pre-tests, Multivariate Analysis of Covariance (MANCOVA) was utilized,
and the pre-test and post-test data were analyzed via SPSS version 26.

The analysis of the data using statistical measures such as mean and standard
deviation showed that the mean scores of the post-test for the experimental group increased
in comparison to those of the control group across all three dependent variables when
compared to the pre-test. Furthermore, the results from the multivariate analysis of
covariance indicated a significant difference in self-directed learning, academic engagement,
and critical thinking disposition between the experimental and control groups at the post-test
(p < 0.01). Thus, given the higher mean scores of the experimental group in the post-test
relative to those in the control group, it can be concluded that the Al chatbot-based blended
learning approach in the psychology course proved effective in increasing self-directed
learning, academic engagement, and critical thinking among 11th-grade female students
majoring at humanities in Zanjan.

Drawing on the findings of this research, it can be concluded that the use of Al
chatbots in conjunction with the formal psychology curriculum has great potential to enhance
self-directed learning, academic engagement, and critical thinking disposition. However, there
is a concern that dependence on the Al chatbot could result in diminished academic
engagement, with learners potentially accepting the output data without critical evaluation.
Therefore, it is recommended that educators and learners utilize Al chatbots as educational
complements and learning aids while considering ethical educational implications, stressing
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the importance of teacher supervision and instructing adolescents in self-regulation. It should
also be noted that this study had limitations, including a lack of resources and prior research,
restrictions on access to Al chatbots for IPs within Iran, and various hardware and software

challenges in installing the Al chatbot software.

COPYRIGHTS
@ BY NG Creative Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/)

© 2025 The Author(s). This is an open-access article distributed under the terms and conditions of the

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
126 1 11

Sl 5 g o (g S 30 bl )093 (5 SOl (Loan phed Ol p S (S W ijgel Jil

sl o

U8 it 25 a1 shrw ok low] (5 g0 HloyT

Sl el bbbl aedle olCiils o s 7 psle 5 oorliciily, oaSCails o i 7 sliiiily, 05,5

PR

x5k 5 Gaigel oo Sug) 5 bajlailedir sebs (<S50l (655l S i 4 o5ian (e EUIEEIPRETERY
OFe Ailgi oo &S Aiwd (e (L s Sisls 5 egias (Bed 0jex slaasli 5l G .cwl 0 S Jeouis |
@ Eoimas Lhge slacbie 0,5 o )Lil egian Gign slacbia a4 ol oo ol glgl 5l a5 anS odg lgcyla!
Slalllas Sab «(5,650L 5 (B30l ) (esias Ghgn Slbiliia 9,5 3050 (Fib 4 azgi b Ll g oo ogmms
Ban b ol gy (bl cpl il sald plovl (6 50k 859 1 (6,0l (ol (i il a azl) Sl L
pl3g5 65Tk e g e smliilyy (050 0 (Eyiman Shgn Slia (s oS S Gl i Aalllas
ol o0 plwl (ylos; s Gladl i) w203k Al 5 lieel ils wlolss S5 4 il S g heass (6050
ooy b 3aiod g 09 6:5 0d—i5,915,5 sloosls cunle Llsd 5l g (g0, Gao Ll 5l Sl guios HEYET
Sl s A Jols it ol 5l Anslr i ol olsS 05,5 15 b 5 (y9m3l o ogmil s b sl
osliiwl (slal> jasiz (sladios (5 S aiged (B9, 5l s pTased Slr 09 Ol et (Slasl ALl easil aly s
S5 5 e (ol b poo dlagio ail B (g (il s 5 (B9l bl (e 3l 4S5 sboar 0
WA (6 Il o1gS g ralesT (sldog 5 50 (M g0 )90l stils 45 i 00y 35 p axlllas (gl  Bolas & yg s
Sl il 009y (olsF 09,5 ;a5 YF g iolejT 09,5 1a5 V1) eoitSeS , 0 ,a5 F0 ol , ol g (o ko] diges
eas (5550 dalidin y (¥ 0 V) Ko 5 picd ol 0gs 5,50k asl iy pols Limgh slaesls g )5ls )5

i |yl S e Gty 5 111, ChAtGPT egime isn bz a5 Sider 1l 51 sslial | 5 (gleido 3+
o piediz (pilylesS Jalow Sl eosailiter szl s Ay it e o lailieniz conle s a

A Judow SPSS 1i8le 5 Y8 ases 5l oolainl b yg03] g 9 905 ] Giem slrosls g o oolazwl (MANCOVA)
a8 ol s Jleme Ol 5 eSilie (sl (sl a5 ol b gk (sloosls ulows 51 o> s
Ol il yeiie s 2 50 (5905l Sty 4 S 55 05,5 L uled o (talejl 09,5 (35l S ei el
0l 355 6550k G 310 LS 0 peiteniz GuillasS )lel Jekow I ol laasily (isren ol a8l

VEY 3T il gl
VFeY Lga\'l) :GJBh@)U
VY aal VY ol G

VEF Caignd, | VY il Gl

oS (53l
Eyas GP9R
ChatGPT
o393 6 53k
s 6505,
albolis S8 4 al,F

Jtes odinn g’
E.Sadipour@atu.ac. it
SYA-FAYA. ... @



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

Tech. of Edu. J. 19(3): 591-614, Summer 2025 (bAY)

1P+ F lwol o o los )9 -LL?;UDj}a/'djle‘wuLc A gl

3,1 o7y 5 loline Dslis Ggalm po oSS s Glalejl 09,8 90 adbolis S 4y (nl)S 5 (a5 )0
SBauS S 5 b awslio o ygejlom dl e ,0 GialesT 09,5 lias (1Kl 09 5V 4 a5 L 1A (P<+/+Y)

$oo emlictily) ()0 50 (Egian (hen Sbie p (e (S 5 Shjgel 45 395 o0 413 o (LS 09,5 0
als 230 oligeltils ailolis S& an ) 5 g (lmans 650550 eply095 650k plime SRl czge g 009

ol oals oy el Gl 4l paosl

r® aeln b eaS 5 0 (eyian Gigs Sl 9 )5 S g il slaaily » 4S5 L EEEEEE
Sl S5 4y (il )5 g (heams (6550 ely093 6550k Gili¥l sl ool Glacll (puliiily; oo o)
ka5 )3 (Eas (i Dbl & (Siwly Dj5m0 ;0 85 Sl 392y Jleiol cal ez (Jl cal b ol
dog GBS0l 5 Ol SBigel 4 ipda 1) (29,5 slaosls olinl bl gy GBS0k g 4l als
Olyzs QBN Tol & earaiiogs (ajsel 5 plee ol connl s loam IS SllimMe (28,5 a5 )0 b ogdi o

S ookl (650l Sl 5 (Bjeel JoSe plyiedr (pgian A9a Db

STV P S POREON SO B KV ARY IR P
Fomlinsgs (llaisgs  (JSes a5 Sl
G Coddge 4 b WS Cosli |) (mses 5 SuiFSuase>
DYl 6500 (6ol caisly s

33 6ol a5 03g o] 5l (Sl g et Slidllas (il odle
e ol iy is aile parlas s9zg b Jlzms Lo
SRR el Gl g (Jlo )b palS lie @ 085S (oo
g oad ATl ARS RlPl carge (Sl 4t L bLS)
Gios gl VY] 0iS o e 5 el j0s5 (6 S0l s a1, oLy
a5 o3gr ol Slas 55 [VF] (Adinda and Mohib) cuge o lawol
s yal, 65 @ sln ) (ormbis sl (Jlzms slolame
b oojlase ol 1) Glaes g 035 L o095 5500
S A,20 |y a5l gasls (6 8ol wilen B S el
wilgie Jiams slaleme 5 S5l slas,sld cnl 2 093l
sobate V0] aiss coles 1513 Loass 625 10 5l (Gouie jsboas
S Sl R0kl o jloline Jlite 25 (eazd 55550 )
09,5 ol Sbjsel wlijel 5 0aiySol o alal, 4 Wiy
G0 Oyl Dl wsl Lo oy aliy g Goigel () Ylaos
G0 ailiale oy Foly a5 ol nisS CoiS (a5,
A osllae s 4 b aiS oo (6,50l oalig la8 Bun slacJled
S ooz 55,0 Wl oy 53 iy a5l Spliz 10 [1Y]
085 50l il 50 5 Jladas s Silsgs Jlad S5lelags 295 5]
(Sloms (g3lis slal s a5 Al el 6 p 0l el o
Dal cal dale g 13,

Strons a8 o L [V 5w 5 (Chen) o> Guios ol
S50k slaslaig g (loazs (65,5 559k sl osliinl (o (e
@ 093 iz 5o 5w (V)] (o)) o (El-Sayad) sloall .o ls 344
stz P FB jsbay b p (6 2Tk Glaptan o5 Waw) 4
el 0592 38 15 ligal ials (Sl 5 ghble o5 )lid; JolsS
50 Jlazms sle il cal e o uiinn slaimgh 4 KSI L 1A
L seml p3¥ b i (bl Lol aiies 3o JLuass 6,050 slis)|

w

doddo

D32 slagsyglid (1S 9 y9ebs el deo V95 1 ek Sl (S
SWogeds ¢j90 plaiz & gloan] o Ylial oS coul cgian yiga
8597 o &I b aS 5 sbas [V 0 (68 S0 1) 650k 5 posly
(il 650l Sl eoliial 4 g9yt (i e (egtas (hgo
Oh9e Ly dnwgi sl S5 Sby sladae 5 oab (L) Ghilon
Slllas o535 o a1 bl 5,05 5 wlos S GlellSe g
IV] Silosges o 6 S0l ,0 ayas

lalaze ;33,5 a5l (S Job )0 dwgn ol p 2Tk
ebrosle 51 (o Y] S e e 1) T Jliows 5 st il
IR gran Sh9n by slacs ks il cou s e Sl 4 oS
ol w2 (0] e 5 (Choi) o [F] ol falj0g5 (5 uSob 0 5
5 6780500 ol g S a5 0 @ly il S 3 (55 0k W ks
Kirk &) y5,55 5 5,5 odsde a4 .ol (5 pualy095 ol o8 Bk
Al i Soly oSl s yeliegs (6,80l [#] (Courtner
P o 9y S S0 il 4 S 2l pesg | (s S0l
Sijgal 4 (Ko i 5 sl bz a5 el s 550k
— 50 0 5 el ol SiiS o puS ol 085 (6 S0l o el
09 b 0lSe Gltda b 5 g (LS slad les Sgupe b S
5 65k ln gl 0)5e slamie wolie dajls (lia) )b
b ;5 6250k (Jbe ) xS0k S g Sl slacesdse
o> oo 5l g 5.00,5 Laseiia |y (6985 e by Sl
oy )y diwly cpen yo JAL IV s5ls 0 (680l slaaly
ailge au [A] o IKan g (Fisher) jius « jaalj095 6 mSob sla Shs
5 RSl g (SS9 Fupdedst Jold a5 aiS oo (S |,
s 6550k sl (90 Cuky

5 Siladiedsn Gomw @ Olr & (Fmdy 0 (Jb e 0
b oo com Jlizms sladaoe dnngi 09,0 hay b0l
oezen Vo] aS cal e 1) ol e Sldbl EW Sl
slopllss s 5518 518 L3 po Jlglhd (35900 slyms (52
~6 xSk olrbiml oS o5l 2l Koo jlasan jae (2555l



E. Sadipouret al.

(0AF) OolhKas g 50 5dew s Lo

wrge s [TV] 05 (gilme (iisel @ jouzma |y (Gl s el s
o 0 aizen YAl ws ol 5o oligal zils ab el als
@) e (Sogwd Jo )L slovsly 5 4en (nl (Sl
S be, 58,500, yeis 5 solaidl Sei Lo 4o [Ya] cosls Jlos
@ o pdyees] Geel Ul S8 lagsele Joams S5 4 (2jel
hisal 6l wass g [F] axsls sle ael 008 slooslgls
By S 5 pSaon o5590] lanaly At wizja 05,5 e [F)]
S g cdl e Giali8l Lol oo jloaalsl ‘5>L€? Qljog & o
S ol olaidl lids 4y a5 il Oligelsiils Bl yo Jazs
A9 0,00 Cawld Jlw aS cewl Jboadis, ¢ oo 6‘4JL..A X5l
DEVT (559 5 Jesd 3oioss s oo ol 428,513 Sty
aS Conl do )0 B0 dgas (ol pl dass ablie jo Jass 8l 5
s S5 1 ige Jelse o [F] el 5 o Jle iy
55el RIS YYYY (5, 1, ol ol lansgie pg 599 (3l390] 2l
@ Gl gel ils a5 VeYA aS) Sie oliwl Jeass S
A5 Wy dzmd ol 4 iles,S dslllae (awr losy s o
Joe 5l dyoe (5,90 ceolaidl 38 i sla S (3gel il
hass ghaie o oluss Jeass Aol b cpally cilbre «igS
sz Jolie olisel il (55515558 5 plmals glosil s dlawgie
Sy o I el Glnis (el s Jeasi S e Jalye
ladaly g 0288 0y a1, 1 -00995 (6 S d0m-ly 690 &S
iy (slarey Plus g 00 )5 axlse Gillz L1, 90l slaplls o
gond Cde p Wi K00 Hie Jelse plpiedr 55 golatdl 5 (oo
4 s i (Silre 5 So9a>) sled pseye (SS90l Lo,
S Al 5l g S 00,905 1y Qljyiuzj|o gon slasls o>
25158 Ghisel slaces b il i Jlo losls sl Anwss
b8y 28l sy o s LFF] a8 oo 08T g 0t sl
Ol ol 4 g WS 6Ky anel> ol solaidl- clois]
IoZadlsl s 55900 el ) Bl 5l o w0 yomte (LB90] (5 0l
395 4 1y loas]d azgs 3l slaJlu jo a5 b Sl cpl 51 SO
(large language models) 3,5 ob; slo Joe 5l oolaswl oo )5 >
(PO cosl (650 5 Gijel 1o Ll shoe 925 5 (ogran bgo
S5 a5 ChatGPT ol 4 jebogi (glodsay «godwe Y-YY s (o
Jezms lass ),5 a5 cconl egian _u*‘9‘° 2 e Oboe
e (0penAl) sTslonl o0 el a8 ,8 [F5] o5 Cls o055 a )
SHp ol odls ol SO 5l as 0,5 i ], egias Sigr dely
oolail ylul Jawgi ouliojly site slos09,5 5| Lagewly adgs (sly

Cdl a4y asilgs co igatd ooliiuwl Sty 4 bjsel slags,gls S
Sl )5 does Jb ool LAVY] gt e oass 6 05,0
Lzl 2l g (50l 0,505, 05553 £95 2 s s S0l o Jlzms
lalaoms 45 cudls ax g5 Wb uizmen [VY] wsl oglie Wlgs oo
sl ligal il sarliiiogs sl |y plagilly Jlemms 5553k
Wylo JSie 6750k j0 (eulaingS b aS Jljael sily 5 0iiS e
IVF] s ainlys axlge pla il b (doass 6.5, 5
OB S0k Bond o Jlzms los slid Ao Koo )b
Gl 650k mlie 9 855 )18 ook Sl DB o500 5o
3 sosls o> Jlo cpe o Lol V0] axsl axsls [Last o
Crge ilgh o Cawl (paay aF Al ol 1S 0aiiSmS eyt
oo 5l b BWRTok i 5 a9l S el LIS dl
iyl 9 2 (DLl e g L e LMl (5SUS (slaosls
oS Ngd e obiabl 4 Wb ol 3l a8 Lo ol 4 [YF] s
ol axsls [, Sledbl ol b s, 5 5 855, e Julos 2 Ulgs ailgy
Jiams pas ;5 5k 850 sla Kiwsld 5 aeulls o1 51 Sy [YV]
b3 b oS oo S8 B0 50k 4 a8 ol wilolis a5 4y 2yl 5
P9 WS S8 (50l lyme 2Ll g e yo wlly axsls
IYAT S5 gl calan 5 gy 2 o9 1 Ty

o s 50k 2 sloanlid aST (s Bigel o Lizeen
o ol S 4y al S Cosll gl alaceo B lyiea a5 058 s
S5 4y il 5 a5 Logas [¥ ][V 5y, a0 laday o390l 2305 o
SleMbl arwy pm 2U5)l g e yob Dledbl aseis gl y alolss
(2BTog a5 o300l slacdles 1A [¥V] 0gi o il ()90
) GBS0l plaebl pas 5 S obml 5 5 Jobs oSS g
2 bl S 4 Cond Fes Gl L (See wies e )]
LYY 05,08 )5 a2 g5 )90 b 5 st s ye 55900 (sl Lanone
OMaid geloizrl g o St o5 )9l Anngs a5 (g pas )5 nlple
G5l el 1 5,b daseie SleMbl ay 00 yind (pw yiasd g Coalad
@ ol Gl 0Kl olml g (bl ol G pSol Uls
Sl e TV 03 0 Guepe Smld S by S
w4 g ok Sl )0 axg BB oS lie e (BSOSl
5 eloin! o¥gou 4y azgs LI LYE] YY) 0y, o lotias g
slecbog 0p)l5 ol Golas 51 (S o Jlzes pae ;0 (5590
Ol b wlei oo 55958 s el Obigel ) Eshas (hye
S 4y il S ol ChatGPT dlox 5l eoian Jigr sloloe
Sligime by panl (5pdy o g 2o W)l 03 o 1) alolis
Lo )0 09250 (ohigel olge plu b (5)5ld ol g eabiags
S e (Bygp 4 ol a5 L Y0l ans blas! (Jlusws
Shasley ol s 46 il 5L golas! S g (6K Jio
I97] sy 0 0 2 ogae (o2 slabic



Tech. of Edu. J. 19(3): 591-614, Summer 2025 (b30)

VFoF Glawl oF o ylous 9 als o i ja0l (619l ole a4y puiai

3 [P e 5 (WU) g5 (o8 Lo ol canl axils s gine
Cd iy o o c3g0] HLitwd laieas ChatGPT o, 1S aS ols )Lis
T P S D g e
(Lin) ood Gedos zuls .l ools ialdl 1) bgmtils (ol o5
3 JLS 5 B 5ol 4 Wl oo ChatGPT oS ols las [v-]
LS)-.S')L.‘. LsL&:MUﬁ u;")‘b dg>g0 é;l.:.o u..ﬁla sdﬂfob" Sloal O
4S5 S SaS (6,50l Slo s LelSail 8, Shee gl o paseds
55 0lnl 5o 0sdioe yolioss (650l e Sente 4 mie s 5o
2 i b &by a5 sls las [V ] S 5 (Rad) o, gl
x50 5 )by 0,955k i 2 s MBS esian bee
G @l b o)l S 0g S b alie 5 (el oS
L ChatGPT ;I eolizwl js [VY] ol Kea o (Indriani) b anl
(Essien) (yowl Lg% zulis ol (g lolins dlayl) ol 05 (5,80l
Slaalge 5l eslizul a5 g o)1 51 Sl 56 Likn 0 [VY] o)) Ken
o1y oligal zils sla oblgs ChatGPT asile egmae bgd (e
Q4 Oledbl Sy8 g 8y bl 4 sl golinl S&5 ol zalaw
WS e Sentr BB 5 Dbl el g wi SVL peka ol
als las gl yo 5 [VE] oS o (Rizaldi) sl Liwgh
2 e Ghjgel S a5 LS (sl (GOl S 6 pad (52 Silie oS
w [Vol o Ken 5 (Lee) J .l olsF 05,5 51 5YL w03 ChatGPT
SE8) Vb adpe SE Glad)lee (oeliizgd T3k (gl
S5l b 5 09 o ils clo g (Wlaws o 5 cuddS (solinl

cogo ldjgal Hlgieds ChatGPT i solitwl a5 Woums, dzes ol

Py bt Glaaidly (rizren 0ty dgue aslllas San b gllas |,
L ChatGPT a5 cusls o] 5l cols> 5 [V#] o) Ken 5 (Mufioz)
Do se b (leard 650550 carge (G NSOk 4 (LE 35S
2 sages Eyhan Sigd Dbt 3sleSs alsl sl 038
5 [VAL IVY] ogolSl, Jds a5 a3 )8 )13 SlKen Lojiws
elein! lajlnin ¢ laSin 3 b olseel il [VA] Lol oo iws
Ao U o0l 90 ‘A.o.Sso oolawl U.“ )‘ L)LP J.wlfw B liseo
S e g dilisie slacKin 3 j0 egian hea Sboa b dalls
Pt ) y 3,84 paxio Sl Sy 5 (S 3 slatuulis (355
S5 Ly ool ol o LA T 008 18 amss 500 o eloim - S 8
Goy Sy g Slaal (ot Glagtagy 5 ) Slhe »
el 00 e B3 70 4 ol

Slbea p e S Gisel 53l Al ol aghy N5 Sue
S35 o093 x50l emliidly) o 50 (Eaman Sige
) el L 50 lygel isls &lols S5 4y ol 5 5 leass
e po g Sty nl by el ooy Gl b Sl
G PR RYEY JSM.J

G 0 Eyas Uhsr Slbia p (K oS5 Ghieel -
Oligeloils yalyoss 650l Gliee o |y (ol 4z ((oulitils,

Comsd g0l il Wae sgile gindl 3 caisee GPT .IFV] wis o
Jol o LAl =l (Generative Pre-Trained Transformer)
Oy ool 5l a8 conl Gl cgian ige Ll S ChatGPT
uy‘}w L ‘A..Ssa J.cl.'.l 4;1.».».‘&5‘5 k5“’5) L 455\.»5‘54 oolaul M
Nlgi oo a5 Cal (615l GPT b Ko & )le & [FA] 0iS 0 o,
The ) (0,8 51 Ji5 s a5 aibly Congos (5,08 4 (5 ,5k8 ol [0+ ]
L3I Ggaen Voo Sl G ole ¥V (b 50 9 58 gele S 51 i
92 SHPPSS d9d oo (S Onlplly iles S oslitul (6,5l0
Wl Jio olooj9> 1050 ylaiz a5 sloassT o NN E5an
3K g JB oSt 6050l g iieel ol wlasl (Sun

Loyl
sbojox )3 Sy Sbs sladae 5 (oras (9o wiz 2l cnl b
53 LT 5 ooliiul Lol [on] [0F] [aY] a8 5 13 aslllas 5,90 calises
5 dmojgm b Oljlge Lol [0F] ol adgl Jolpe 1o 5o (o390l
I3 axgi 0,00 bjgel sldlae j0 ey 4 ChatGPT 51 JLo Y
@ w0 hyeel syl Wae Sb Jow S a5 e L[ov] el as g
byl (6 Il (ay soosls acgesme 3929 5 (6 Bk SO
4 aVled ChatGPT puizmes [OA] 555 0 Cgume 35900 &l
395t 2555 T bl 1y Jote Ladls gl )57 22 9,955 JLis
ol plaabl gloy Jsb po o omashe 5 cono 5l g wis oo
Mollick & ) Sdge 5 Sgo olfas b guen 1 .[04] w5
a5 soledg sbooplS s 4wy e Ll 4 [#0] (Mollick
857 o Olyear gl & ply il (egia ige slaches
Siloass (gl 3 sstas Gige sboboa sop)ls
(V] sl G5 5 oy pdymrims 5 Ghjsel (35 o lm

Irol [#f] [sy] [5¥]

5 Saisel 00 Ol o)l 5 (esran (e Shia Sayy e ol b
& (Sl o Raags Sb 5 Cunl g3 5 war (Edge xS0k
oy 85L el o a5 alaimgdy Sl b e, o] Aalllae ¢l
G Sl @Lg Sguge g0 ChatGPT REXYP uL..q 0L ‘alzdl olisS
Ble vty de Ll [57] 058 0 S0l a4 LasueuaS
)""L’ dalllas B jgel 50 Eyean Ghgr slas SIS dalllas 4y 53855,
Sl 355 gl o150 10 550 (estan (hen S slacl, (bl
LPV] s )ls 5ls @b oyos liios @

Sacboz ks b 4 2y Gl ol g ) e
5,5 50 [FA] (Kim) oS Guios gulis conl 00 alowil egiae bon
P e SRt p (e el BBl ol plad o
5l slo)S igal il yeal005 (6 S0l ipsle § o Slo WS



E. Sadipouret al.

(64%) OolhKas g 50 5dew s Lo

Fiad poly095 (675 ob Gladeliin p i 4 g S Jobo adSs
S5 4 GlS 5 1] S g 505 (eans 55,0 8] ) Kea
D8 Gaios o pBauses Ll e [AY] oy, 5 LS, &ilslis
RO

455 OF Gl [l olSen 5 b alio0s (650l anbiim
GialS aole FY 4y Y5 slaws bl 51 e clpl o 45 Cal
s le a5 ols wldeos > dw jeSde Aol g el azdl
PSS 62Tk 4 Jee 5 Ghpteds (S
OFASES 18 6153l s peal s a5 [AS] [AF] [AY] (s p50b,
3 el asilgi oo ol g wzmin oo &S Glaz o @ Wlie 0 )
0 503 JBlas [AY] oS Ll 1 (0) pidlye Sals b (1) illsee Slals
Sl Yo Ll o pad iSTas 9 TV el i p opl jo oS es i
e 5095 b by il 2l e sl 18] S g s
Obolrw g 6ol (il nl yo ailoau; /A Jlade 4 Flsg,S W
5 olsal il 55, 2 1y maloss 6ol asbiieny [AF]
Cewsdy IAY b IS 2L a5 Wlesged bl o bl o
x5l 3 (SFSilogs ((pedgs Sl plihons B sl g oaal
ol 00 dpusline <[+ g /YN < IVA polis cui 4 JyuSags
V] S g 90, (1055 VY Aty 5l ool b hoamss (5,050
GO @bee SLlS 51 &S slaz s cain olide b 45 0l oot
Sz 5o 1 ysS i pite cdnli iy el 00 oii (V) 3l Lol
da 45 0 i g (LS 5 Shole 5,118 Glomed (55,0 A
LD S 4T A 5o Slmd a5 ¥ 5518, w455 0 el
A58 0 o3luil

ole el 35k 51 by slosl 25, 18] K 5 5,
Al 0 asbiptosyy 0l (bl (oy 2 Sl oo )5 a0l Slass]
SWI cpd jlie i ool Jal Gl s Glisal il (ctassy
5 1AF ks, AT Lole o JAA 3Ll 650 sl Flis,S
o9y b laiie A3l Slidss 1o el sl Cawsas /YA Slra
5 ol WAl Caws Solite polie a4 Flig,S Wy s
9 b Jole Jelos (3, b1y sl s cnl (25, [Av] Ol Se
Sazs (6,:5 33 slaas sl AT B+ IVA 5l slasls (o 1) 3l oLl
[A] Kmo¥es 5 somossalsl G 5o Lailodges ol 5 o
oLy 650550 IV Slns amy A clele ol obL oo b
lazls cwyyp sl odel Cuvsdy VY B3Ls (605,09 < /AT
bl (3l 5l Joe oS 00g o] 5 (S (ele o e 351
ooty [0 B VO 5l LU colps ol opdle ol IS 95
sl ol gty sllas Ll 5l (S a5 onl

(Ricketts and Rudd) o9, 5 iSS, alolas ,Sa5 s il )5 del i
¥ aS &S e 0 whie o a8 cal Jlge Y lls [AY]
6550 5 (455 1) S3ld JLS (a8 V) (Sl (wliiians >
sl JAA] cail sais b w0 S s | (asF 1Y) md

5 shlel slaogS 55 ol b Sladl &8 easil L s
£355 50 o ge wolsS

GS S (Eymas (her Sbia e oSS Ghjgel -
753 Glygal tils (a6 50558 (e p3 1) (595 4z (ouliadly,
w0lsS g alosl slaog I 55 (lxy et Sladl &l easil &L
f35 o0 g

GS S (Eymas (her Sbie p e oS5 Ghjgel -
Olygelials &lolis S5 4y (Ral)S (lie 5o 1) (S5l az (bl
5 shlel slaogS 55 ol b Sladl &8 easil L s
$355 50 o ge wolsS

slrools coale bl 5l g go0)5 Gua Ll 5l Lol g
0393100 b shalolaas Baid oy b g 009 (oS eabisyls S
s )bl dnale el on ol olsS 09,5 j5a b g (ge3l e
A Gl &8 wasil Bl s pligel ils IS Jals 5l
sl 005 VEXYVEY Lo Lo o i AYS slaws 4 oyl
Sl il josiz gladigs (Solas walllae ool )5 (65 aged b3,
3 o 3 QBT bl el (o59e] Bl G 5l S
shlo a5 ol 2 ¥V 4l pgd dlamgio &l 20 (g (o)lde (o
s a8 Sl (289 dwyie (Bolal & jpody vy Gludl &L
Sl gl eizmen 28,5 )18 Sl 0 90 w09 ol Ay S g0
09,5 Olsisas M Sy (ol S jgons wolsT 5 stalejl (slaog S
b Sl 58 09 8 Glstear S (S 5 (ol

el &l el sl ji5 70 Jold pol paghy Aol (o)Ll diged
JrS 09,8 50 Yo g Ghaloslog)S y0 i Yo S 05 il &,
pr Sl sl Ghagh ol Gl PVl wiad )8 sl
VO 5 Giubesl 09,5 15 V0) ,a5 ¥ Blas 8 15 aS 0g) ol cdiges
INT et 85 caabeyl Glag,b szl slp Gl 05,5 i
slaiagh Lgei pr> (ke 5 1 Gl p 4SS L Gizen
Gl anld b s ol atie 185 £ dgel p (eden i
09,5 3 TN Jolis 5 ¥O & aled syl Bged 2l haghy
oz Slaws 2l Lo il LialS wlsS 05,5 0 i Y 5 igles)
oS 5o oligelils 5l solass jpa 5l og &jle adgl Lges
OOReSS (g e S8 lp Al (pegat
2 S g (Ggh S 5) x50k AIIS Jlo ) pas daasl i
0seilom b s Osesl ot

SFoslital b g lidone bawgs ol g sloosls (5,518 )5 anl )2
x50 dal a5 a8 alogs (550l debtany 4w
[AY] 59, 5 oS, ailolis S5 4y il )5 5 VAl Ko g o) s
pgo Alagis so Blass olKbjsel ;o VFY LT Jgl dxia o
00 Soe @ badl iy JeoSS 285 O g0 (b b (S,



Tech. of Edu. J. 19(3): 591-614, Summer 2025

(6AY)

VFoF Glawl oF o ylous 9 als o i ja0l (619l ole a4y puiai

Gk 5l bie S sl glisys Gl oy g sl loyes
Canddy ¢ [FA a2 (3,5 4t 93) il 5 (59,0 (Slumen slaghy,
oolitul B o)l 5l pgs Aawgie adaia yl5g0] 2ils daal> ;o s ol
a2l 2kl 5 (V] llSen 5 b ygy Sl ol b o
ST g 51 ool b alamsgio 8,90 5230 ljgal isls dnsl> o1,
Bilos gl Cawdas JAA FLig S

29V FY Sl 5 5l 5o (Bisel Aslae 5 gl sl sl
e ¥ 50T Sl s ogdle 0 |zl (glaiss 4+ dde A Sto
) ln 5 Al s Oseslim 5 Osilitn sl @
Sy AL S a5 (6 jebay 28l pelaiSl b fesll s 1 (o50e]
o Byme Baa b jeel o Al geil e )15 5]
s & baye (Bigel e Joall s Bl g egian 50
a5 5 ol stalejl 09,5 (sl

5 Ot SLURs ein b pE Ghegn e (J cnl b
ovgd b 51 eolasul ul.\.o.wa ldcaw! solfass (54514
(igal Plae 5388 L5 ;0 b6 ,Sob 5 hjgal jo (egian
oA e wiz b SLl 6l ( 5 Sshe o sloiz]
6l loe 058 ;S 6,5k3 ol 5l eoliiul e @l 5t b wis S
Ll oamlice BBV Jaaz j0 abgyye

Skl 2 (65,0 Gabeos S wilansS [AY] 55, 5 S,
il Yol 4 ls a5 placasdse cmiinm slp oW S0k
Sl eSS calis o o518 Ll (Silsly soliiees >
P eFls (Sl gk elieny 5 odke i
Al & Cod (F3585 5 (Hly Jlaw (Sowzmn 5l (B0l
SEASES 15 i i 55 slaguly AiiS oo (5 503l | LaolFys
il SLelS 51 (glo 2 5 Wil oo sl 0l & 25Kz 512
1o yos Wlg3 o ool o 45 55 L5 () idlge SlS (V)
VY byes 45 S eS| (ESTas) VEO 5 (Blas) YY Jols u>
Sl)S Sl A4 L FF o e wcinnd il S slie 4 FP L
S 498 ISl (Sl 5 170 B ARSI YL 8yed  bawgie
e Yl (6l a8 el S8 p3Y cpimman [0 ] cl wilslis
¥ Shle Jold o5 090 oo ooliital ugSas (550508 By 5l 5
e Sy [AT] 09y g wiSG, cad TY 5 Y LYY 14 00 Y
Ok L) @86 5ol (Ulgzr g Amalr 53 oS sl sy cnl (2Ll (e
los S ssliiul #Lsg S WIT g, 5l cons anlllae (Jlo VYIAY
0o LA ] el oaal cansas < TAY sl jins py S (6lp WT gy oS
) asbsteon ol 2kl 5 sy [A] Sen 5 ey (!
oS whoS objbus dhagie ahie oligel tls dnel> s

b 2lgy 5l Al (ol oz ds oo ylid ladios s

Emas e slabie 9, 5 (hpd la)las ) Jou
Table 1: Acceptance and rejection criteria for Al chatbots
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Due to U.S. government sanctions, some Al chatbot service
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Table 2: Frequency related to group membership of the sample individuals
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Fig. 1: Percentage frequency of group membership among the sample members
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Table 3: Statistical description of self-directed learning scores in two measurement stages by group
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self-management
4619 37.13 3.659 37.79 S5k 4 Jee
desire for learning s
S 8es control
5.808 52.46 4.990 52.88 ‘-"J o5
self-control
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5.154 65.19 6.638 61.43 el
self-management
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self-control
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Table 4: Results of multivariate analysis of covariance for comparing self-directed learning in the experimental and control groups
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Table 5: Between-subject effects test for comparing self-directed learning components of the experimental and control groups in the post-test
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Table 6: Statistical description of academic engagement scores in the two measurement stages by group
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Table 7: Results of multivariate analysis of covariance for comparing academic engagement in the experimental and control groups

Aoyl

s colyl as o 51 golyl as o . T )
effect size &, lolixe @4—4 G2 FIE =y F polis 905! A
Significant level degrees of freedom degrees of freedom values Tests effect
8 for the error for the effect
0.486 0.001 36 4 8.496 0.486 ‘5.31..4 )J|
Pillai's trace
0.486 0.001 36 4 8.496 0.514 )SL5 le"\'."”y
Wilks' lambda 09,5
0.486 0.001 36 4 8.496 0.944 Silia I Group
Hotelling's trace
0.486 0.001 36 4 8.496 0.944

S9)y aday (S5
largest eigenvalue




Tech. of Edu. J. 19(3): 591-614, Summer 2025 (+¥) VPeF bl F oylons )9 il o i jgol (519l cole dy puisi

O993lom 5o olsS g alejl 095 (a6 55,0 oadlie aslie (6l (Foge3l e DA a3l A Jgo
Table 8: Between-subject effects test for comparing the components of academic engagement of the experimental and control groups in the post-test
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Table 9: Statistical description of critical thinking disposition scores in the two measurement stages by group
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Table 10: Results of multivariate analysis of covariance to compare the disposition towards critical thinking in the experimental and control groups
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Table 11: Between-subject effects test for comparing the components of critical thinking tendency of the experimental and control groups in the post-test
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