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Abstract

This study aimed to compare achievement motivation and metacognition between students

receiving electronic education and those receiving conventional education in language

institutes in Bojnord. This study employed a descriptive causal-comparative design. The

statistical population consisted of students enrolled at Khaneh Zaban Institute, which provided

electronic education, and Melal Language Institute, which provided conventional education, in

Bojnord during the 1405 academic year. A total of 60 students were selected through

convenience sampling, including 30 students from the electronic education institute and 30

students from the conventional education institute. Data were collected using the 30-item

Metacognitions Questionnaire (MCQ-30) developed by Wells and Cartwright-Hatton and

Mclnerney’s 45-item Academic Achievement Motivation Scale. The assumptions of

homogeneity of covariance matrices and equality of variances were examined using Box’s and

Levene’s tests and were satisfied. The data were subsequently analyzed using multivariate

analysis of variance (MANOVA). MANOVA results indicated a significant overall effect of

educational group on the combined dependent variables of metacognition and achievement

motivation (Wilks’ Lambda=0.23, F=4.46, p<0.001, 1>=0.76). Follow-up univariate analyses

demonstrated a significant difference between students receiving electronic and conventional = How to cite: Jahani, A., Setayesh Mehr, A. (2027).
. . . _ - - .. Lo The Effect of Electronic Education on Achievement

education in metacognition (F=34.23, p=0.01, n°>=0.18). A statistically significant group \otivation and Metacognition among Students.

difference was also found for achievement motivation (F=128.26, p=0.01, n2>=0.21). The Cognition, Behavior, Learning, 4(1), 1-17.

direction of the differences indicated that students participating in electronic education

demonstrated higher levels of both metacognition and achievement motivation than students

receiving conventional education. The findings suggest that electronic education is associated

with higher levels of metacognition and achievement motivation among students. By

facilitating active learning, greater learner autonomy and self-regulation, increased

engagement with educational content, and access to multimedia resources, electronic learning

environments may strengthen both metacognitive processes and achievement-oriented

motivation. Accordingly, the systematic integration of electronic education into educational

institutions may provide an effective approach to enhancing students’ cognitive regulation and

motivation for academic progress.
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Electronic Learning

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


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

gsxfélic)ué)‘{,é'm

doddo

Sl s Ghgotiass 10505 3l ()l j3 1) (Bjgal slaanl )b g lajlisle o3 glaams jo lbls)l 5 ledlbl (5,5k8 (Ll oY so
G5 IS 5 laile iz ol 5l oolitul ali8l e S ol Cu e slaailele dnngs (i il 4y (oo i (1505 Cel 03 S sl
sS4y 458,5 alols LIS 5 Saib 5 1 s o sl | 0] 45 el s S el Lo
5 Sstd Bekl slaogad (ayite 3l (S oo (g Sl (390l los l po IS S8 ailyglid 5 3 gmmeen eSOl «icklanie
xS0k ly placue B 5 003 wald S g oy slacusguome I Jaas | (S50l lyime 4 G818 (oo Gl (3590
Sy 7SI 5901 o6y iz 53 el 00,5 0wl (6.5 0k bl ezl (molejle 5 8955k 8l 0 egite wlie b Jolas (59,3
Wl o0 45 3900 gmme Solicte (55 Lame o5 4k e Sl Sl Goyb 5l oy Slime JE sl S8, Byo
5 olobawl (5,55 a8 Wlosls las 5.5 o pl jo eadpleil Glallas ans s |y 6,850k aulyd o oyoe deize b 5108 el conle
5 sbigel e & g yind (Jalss kS csaiadg 3 LT SThol b o obj wm b (Seig iUl gl 4 s lgmsls
.(Seyed Naghavi, 2007) s,ls ,|§ Jlusos slalase glacobls

Of rdytllnil i isal £58 nl oS (nipte 5 St 905 50 Dgo 145D 5 (S Sl (slacs yslid Bk Sl lie b oS3k
Qb ALBS s g0l mulie s 055 (63,8 Loyl g baLs cie s b cnliste Wilgs o 005,50k 1y 5 el ot (3550l b dglie 4o
G550 9 e 3l )bz colittul icdlhae 1S5 5 Jled & Lo aiey Wlgioe (S onl WS Cupae @099 ULy S0k wlb s
G105 32 550 33 cogeid () 45 Cunsl ool (s b e S50l pllis o Sodg mSN (S50l g0 05l ol 1) (g0 (sliome b i
) sioel 8 St 5 555l 3 il gt il o cpllan el (o 5 oSl shions smlie S5
b caa S Sl wns ataly (5,5l sla,lnl 5l solatul By 4 (Sig xSl hjeel (oisu 3l Jl> e o (Avand, 2021) s ls
o 0 (slodiiS yaes i (6 5lih 51 ealitl (sl S5 uFol Folel lyn g el (glocm b dgione <l oy o obgel Lasoo
IR

s Ju gl slo e o b o slaadie | Ss & 3 OISl Slbrgz 3 o5 a3 e o5 el aspm 53 3] Sy
Seis S 5,5 il i 5 555l 5 Bl Glinn il 5 ol 4 g a3 i ] e Km eST6
STy 5 Sl T )i (29 5 l5me Sk g ogdle oS el Gl sl (ijsel ald (giluangs vgycnlil il anils oslis
oS ol ools (Las (S iUl (5050l 4y S (ligmils Doz 5 5 8 S B9) (o 0SB azg 090 5 GBS0l
S5 e s 5 5 sl s pontban (sipe] 4475 lise OISl Sl 5 liome 1) eyt sl e s ol
Sy olgieds 45 Eebls anlgs |, i il i leg (s 2SI bjeel el pln (Amini et al., 2026) a5l walb 1, ol i
09 (il (i IS sl ailyslid (a3 Sole Bro &5 5 et (5 50k plls

O Sz & )les v psld Colonj CoinS Sl ol o 5 alacusgaze 5 o illr b (Sidg 2SIl (550l oanie sblie 0925 b
ad Glegoge dex 5l IS Plus 5 cogar v Cole (Dledbol Cocal coaliad gl slgione CodlS (Dlpgas 4 aVole o yiwd
£5 (! dngi o5 w0 o 5Lt (g i8Il (bi90] (IS ol (gus il NS 51 (g 2SI (B0l G20y g CordeS sl e oS
513 i 2l 5 6 sy syt 5 Sl 5558 Sl e (e en 5 ol 5 455 o3k 550
Jolse 8 sloacs s ogdle oS ol (amaiz (58,503, diojls (Suis il bjgal 5l S50 solitul azs ,o (Shirazi et al., 2013)

A8 )18 axgs 3 90 3 ) (IS g SSlig) (o3l



VP8 Jlo(Jol osled sl 0590

5399] sl sl 5,50l (sloailal 23 lail 5 (b ke SeigS hipel by 15 00S (paend Jolse Ko o
0350k 5L b cenliie 5 (b3l BB e (Sloged a4y wlie 9 DLl &S 0ST Juged | 50k Wil wlg oo Sloy Sl
St 2oobeles 4y Wi oo lii s 5 2l sl Sl e (S iSIl 6 Foly slapiecns b anil ond _aolejls
(Rahmani & Hosseini Beheshti, 2020) w5 S eslie molio a5 ()1 1518 oo 0 g 5 pudlie (yloe LS| ol dgimea
4,25 9 (Rl (a3plesle (S5eSa 4«5 lid sl eoliial (i ogdle (S 58Ul (g ol (piSu il 45 wmd oo (LA (ple Ko, iz
el aly 35 6 w0

sl aS 5l el slgme 510 )ls bLS,I (objsel bane I FasiSeslitnl cols oliee b rizred (g iUl Giojoal S
ool Jlaiml gl azloe (55le0 b Jluzms gloyll 5l eslaul jo ol )5 L all Sgame 125158 5 o joe e Jolad L 1o )95 5
dgize kS wiile Jolge a5 ol oals Lt (Ko iUl (B30l (sla oo atea jo (gl e Gl BT colsy o oSl
1y SedgiSU (6,50 sladaza 1 ol )5 Cols,; atili o ailols (slac bl 5 (oijgel (Gloiity (s yslid 5l ooliisl jo uyie (sateilss
L oleS8 60,8 Jelse 5 (o390l oo sla Sy 4 lojed a> 55 Cuvenl alins ol (Sarboland, 2019) wss |13 56 cou
S (g0 Az

55 ol S0l (Solz dly ls (cag 25 (oB90] Slalazme I 5ST8 55T e e 0978 ety )0 Wi o5 (alaejle 5l (S
bl S50 5 555k 5o (sla s saibio e b (gt SIS (glaammo 51 s sl b 3ol il o S0 (sl oo
TRy dox 5l ojl slacadse 4y laaisgal JUil 5 0,555k 51 eoliul wyaz Ll b sldail QU5 coul axlge S0 sla)l3
Gl 00l a5 S mSUl sladagms 15 (650l (Sil s 350 Jolse ooy pr 0 L3 LSl ot | (6 p ol CutS Wilgi oo 4S e
Salimi et al., ) scab arsls 2d5 die) opl 50 aslgh oo 5,50l = (230l ol b cuaS § g0l e byl i (50,8 slo S5g aS
983 i 5 1y (6 S0l ALl L 513 dgzlse 0go aSL (6T 0l (slyime i el (Sae (Sdg iSUl jael i (nl 51 (2024
@ gliws lp 9 hled a4 Cdpty 35S0l il Céyiy S Jeas Soddee b i e (S LS0N, slapsie (n St
Gty (555 5l a8 lael L2318 5yl 0 Ll adlge s andé 5 ISE almil o et wioibye sl (I o SKhos sllae sl sl
SS g0 5 it s (o390T Blutal & (o T i oo LS (5 5l S e s (slacclad jo Ygamo wiylo)95 5 (5 5Vl
5o AL s g0l il 0 (il Sy S0 B i 55 vy cnl IS 65kt )l JlpBs S5 b aglge o
s 595555k 28l 0 0955 55158 Pl (5e (55590 L g5 095 0 Dgeine ooz L3, 4 snimscgzr ol sl S5
NS 1 G5 Gl el 5 6 S USS il oo (3550l (Slgime Conli

Sl S (glail iz 5 g9ie qlin gy AT s Bl ad po S8ty (35001 b Wlgige e 2z 1 (Sdg 2SI el
9 55253k 2 (8 e S ol o518 8y W e (53,8 S b 2 el g0 5 Gial3il 1y (5 S0k ainl i
onlie (b 590 55 (Seis S (slalams o 88 s | (Kl bl S5 o Iyiome 1S5 e 5 g 510,95
byrye lalllae Jolosil ) aims (il oni i Soly o8 jlie cegiie IS 5 (M slagygesl (holas laclad (10,5 el b asilys oo
o5lasl 5wl aisls Luass o Shas (5 loline 5 Cito 3T Wlgs oo Shj9e] E5 ol 45 el o0ls lis Sig i8Il (6 S0l i i 4
o= (Ashrafzadeh et al., 2023) s,ls Stww 4ol sl>! Ll 3 g lgine sla S5y o cbjgel b ulas olse 4 135 ol
I3 b g 425 5 e (5555 (sl el Ll olal bl sl (Sas Seig U1 50 45 amo o s loaily

DBl ol yep 5 L iy (555



gsxfélic)ué)‘{,é'm

stz BB slasaly 055> au o 50wl go il 5lid (5ol slalaome a5 Cewlools Glid (Sig iSUl Ghjgal (S > - Sy, 5 able
&b, 5 ible o5y Cdpin RSl a5 cwl o] o 4Bl (ol cueal (Ghadimi-Moghadam et al., 2017) oS sl
3 oleShd a6 Sl aslie opl by e )3 )...)L, ot g |y g lis o Sles Wlgh oo Jlbo e 40 99,5 o0 )8 6,500
S ol hjgel ogeds al (Sl laasly 5l s erbsy Sy Wlsgie sole 5 (S Sl jsel glalae

09 sl slaaslyd 5o, BT a4 calinl b .0gd o wgmime 6 S0l 4o ol slaejle 5l Koo (SO cslinl b (55Kl LS e
(59,5 S3ogzu l ol ax b 0,8 a5 canl bogy el a4y i liil )8 ool lo 4y lo o, Lal laan] 3 cpl eudas 5 bl e s SUlgs
AL s Sledol 2l yo p3lis ls,.a Fhe 5518 .S J S Ty leanl b ol Gilgs se aigS g Canl 05T 543 alts J> 9 550k
o o9 el g 50 g 0 Sbj,l 1) 095 0, Shas 0,50 puenal 395 (6 S0l 0guds 0Ly Wilgin 0di pSol a5 cewl ] atejls
Cool 8,5 )18 azgi )00 5 655 5 el Sz 5o bl (S plgiear clild ) cnl Sl e i |y ol el
(Ghashouni & Zare, 2008)

g bz aseis ccalie oyl ) Cbasl o Slos 5 048 Oliee 50 &)l adSS ploxil gl (g0 yanli o Jolis YW" sl g gl lee
S8 o alonil ogm o)l 0 (o yd Codlad G g9, 51 i el 18,55 1 (6 5V CBLinl 351 a5 (6550l ls aies Sodled az s b))
A Sl oupe |y 48,54 sl el a5 W BlSS (L 5l ey 5 9SS (o0 spn ) 093 Sty Ol clled Jsb )0 S o
SolS plas it Culow 4y JolST Stisly g ol aiiils 095 (6,500 ;0 65 Jd i b oS so SeS ST 8 e g ol 00 oo
Ao @)l 1) 650l cuaS Wl o 095 Ll slaanl)d 4y cos olrgel idls salfT Coghs g cliil,d (bigel ( wlol wed 5ol
(Forouzbakhsh, 2019)

i WIS 50 a8 oo adllas 00, S0k 51 ML ) 6%@%}9“45&)‘0 Cood| gz ol 5l (S xSl U] slalase
Qb b cnl Sew 51,8 ¢ (SigiSl a0 Lol oo oage ply cdyiy p ol 5 lacldled ol i sangbe; 5l ol (idu plre
S 5 e 5mn 150 0,5 (6 ot oy s e il o S 3,5 ot 355 1y Calytonn (Sl ot
Dozl an,ms S sl HUanl lg5 se eoplpln ks cendatog: g a3l oGl atejls a5 aites slacudld ale> 5l IS
bl g o Sdee ol (g ,a0be 4 1y ol ‘5’;,)'5.@1 Lo a5 gloj ofugdy il atils LLs )| aligel siils calal s b Sy Sl
ST B9l 095 (5 S0

Sladasme 1o (3lald coles slaylpl 15 o)y w)ls wST (650l sladams ;5 (SLEE Colos Comnl 55 (225 SIS
J)L&.AAA 05?L$ J.)‘j.:‘;o QS’L)))‘ 9 u)Ua.J ‘6)4)4.4[))) J..\J‘J.B w‘d.b 6‘;: ‘;LQ)L}L,J 9 LQ;S)D!A uo;r@l)s aS Cewl o0l UL"MJ ‘sw)yo—‘
Slalas a5 conl Coenl Pl cg o 5 4zl ol (Bannert et al., 2008) was 3 56 cov |, 6 p S0l anl B o HEw Sl
el e (sl 55y 51l B 5 e g sloailal s lacalan aiz pol sl s M b S S
Wil wal B ) Sl glaanld bbb a0 Shos 950 Bl 5 (2b3lss> sla,l]

Ll Sl 4 S5 jsbar (Sais S Ghisel 1 JS5 o a8 85 53 clsiises (il (slocs ol Sl oolisial By 925 L
st el 51 S ©len b 5 SnlS (sla S Joles Slime 0,9 Lo 655l 25 kS 35s0 e S |
Coodl (28ly slalase o ‘5413)'%1 oges oyl gl Syl (o e 4 0iiST Jaws |y (g 2SI g0l slaaslo Qislgs se S
Rahmani & Hosseini Beheshti, 2020; ) coul 55,8 5 cojg0] cilyglid Jole i Jolas Jool> (Seig Sl o4l Cubdgo



VP8 Jlo(Jol osled sl 0590

obe yo sliigly, 6la prie puias o) o2l oo (Salimi et al., 2024; Sarboland, 2019; Seyed Naghavi, 2007
23l wal)® (gaiedl 60,5 wmled Wl oo witey o Si5el ool 5 (Sig iU sladaia o a5 S8

()3 5 gl (glyima b ) Se dgzlge cpatane 555 piline b5 S0k 1 0l (slodag Comal by (bjel 039> 50 dlius ()
355 et (SS9 SI sbodarzme 325 51 Gles oo 1) Lol 3 cnl 5l 6 )loms el 15158 Jlad & lie 59,555k <8l 0 (S (2 yoS
Wlgs oo holas slacdlad jloslaial 5 ilide Slagle; )3 (el sl 5 Foo SRl LSS (UGl il 4 poloe (o yiwd
O 93l SUISal ol 51 50 (5500 (I (ue 50 il L yd )0 (50905 S s (sole sla WIS [0 4T wiS sl slacas 8
5 i 35S eyl S ekt 5 oyl 1) 595 o Faly gl wilsny 5wl ansls culled aslsl gl S 055l L5138 4 ol
g e by Ghigel Sl ;o (Sidg S (B0l slanalyy 23] sl mree eiio 90 clisl 8

5 holss pdgllanil L350l sloa,zd ol sl s BB Cudyb 5l (g iSUl (g0l 45 amo o (Lt S92 g A Egazea 50
31 eoliial ogmi 5 ()1,ST8 sl Shs e Lulyd ((HLb CeaS 4 ol Codibse e (Jlo Gl b el Jloys5 5 jmesns pSoly
Heas sladsly p bjgel oguis opl cuite BT 51 55 Lol aalgs (Amini et al., 2026; Avand, 2021) s ls  Siws (5,9L8
%8 9w ;| (Ashrafzadeh et al., 2023; Ghadimi-Moghadam et al., 2017) oS o colem (6 5ol calise olal 4
b gl o) atilyi oo (bigel (slalazme 5 wish o Dgmime (S0l ek o bl slaole I Cé iy (555U 5 colil b
4 a>¢  wimen (Bannert et al., 2008; Forouzbakhsh, 2019; Ghashouni & Zare, 2008) ;L oal,8 1, LT canss
SS9 S Gajgal (cide il Saaler S50 gl (IS Sl il 5 (5 5l8 a4 (5,55 e6,05 0k (Silz )5 2l v T3k slapllss b
(Rahmani & Hosseini Beheshti, 2020; Salimi et al., 2024; Sarboland, 2019; Shirazi et al., 2013) ¢l 5,5,
ol a0l sl (ud Firds, & Wlgi oo sole 5 (Seig 2SI ojsel sladazme po (1818 sl (0 (o el (2
S SaS B0l slaaeliy anmgi g (b aie; 5 T meeal sl glyd Sl 5 (Bjgel 09t g0

Oligel ol 5 ol als (Sdg 2SI by 50l e (ligal 2ils o Cd iy (35500 g colidld anglio ;b (lagh Sus ol nly
D910y ey (sole Ghigal b Jlo (b dewie

bbby

S el 0 b g Al desho ligal il STy (raghy (s )lel ansler 05y lanslinm e g3 5l (shoosi yol> Ghmshy (b,
55 Oligel Bl aalie ol Bun ighy ol po ols LSas 110 Jlo 50 9,50 508 )0 ool (B0l 050 b Jlo () Al
55 99 ol 50 5 (o yS 9oz 3l eigel e el jsliied D9 loamd iyt (35S0 5 caliald 5l (5sel b
Nidgy Aoy Sy Sl ijgel 5l aS by il dwte ljael 2ils 51, Ve wolaws cpl 5laie,S S b anlllas )5 jeel il £o oy
D s 9 (65 igmd sy 5 ooliial b i S oo ey 50le o3 1y pigol 5 o (b Ao olisol s 1 5 ¥+ 5
clial b a4y bgs e sbaaslison s 5eel 2ils #o y2 5 8,8 1,5 Ul Last 1o Jhmgdy (clbdolifins y o EAiiS eS8 i Gl 5| g s
lpear oo (el 5 (SidgpSUl Gajgel el 99 50 (jg0l 09,5 it bl (al  00)S JeoSS ) heass iyt (555l
8,518 (o2 990 dly Sl psite (lgiedy (Jazs S8 A 5Kl CSLBlE g (ganeg S e

goad ohb Yoo F Jlo yo osle-cul, a5 o s bawgs a5 Conl 835055 5l K3 MCQ-30 L i ¥ bt anliins
Oliee B amsgwly 5 Cowl 45 Ve Jolds dolidws p (pl 09,00 ) 4 355 (S2Ld 5 (6,58 slaanl 8 o)l ol 3l sloyob i sl
Y a3 Lpalea? oaimo)lis V a8 aS slaigSay oS o paseine O S slaz o lex whide SO wlul p assS o L) 03 ciblss

oobiiens >l oad S5 whieos B gl deliinn ol €pbloe SLalS» F a5 g €piblye Lo ¥ a4y j¥ piblye oS



gsxfélg.c)ué)‘{,é'm

SN @ by Slilas 5 816 pd S50 0)lys (hie slajgl YA 5 TV A0 V0 laaysS sk 5 S5 o)k ys cude sla sl
oo, )5 g s g e Dbyl Ve g VA NE AT DY sloaysS 5,k 5l sls alBlogs g YV g YO XY (Ve O & slaasS
@bl copd rizen 008 (B)IS AT B VS atels jo ) o ulidens 3 g IS elide lig)S ST culpd 095 adsl anlllae o
YYAY Jlo 50 (60K 0050y s 5 ol 50l (5,155 « AV B +,0% aals j0 b wlideos )5 glp 5+, VO ulie JS (sl @Lc)'])"l.g
‘salala ‘U"‘ » 05)3‘ -%BT Cowd ~,/\V \ ’,V\ O ‘) Lmu,uLJLAc\))D LY ‘Ia?.:).o w‘].o 9 ’,‘\\ l) MLM)J JS CLAJE; LSL{L” w)..a
ol 00 U’“")‘)f . ,AY‘ G ~,()°( Lol 59 L@u.ul...a.nob)_? L.S‘)" 9 ’,VY‘ JS c).o..': le)J asan )Le‘> GvLo) alols la @LO)])L‘

50 iy 380l Qlises ol Sbs)l sl g el 0als (2L Yoo Lo o SulSe by Jeass cé i 56580 ebide
6,135 0 ad € pa3lg0 Mals» s (P E Sals» Sl slas oz cinb wlul a8 Coul 355 FO ol I3l )09, 0 415 @ 5501 2l
iS5 & 4BDle 2l 55 o 31, kol e i i (ol 33icn 45,5 LI 3 0 5 ) ey (sloyes 4155 b sl 5 g
O e cigS adlge aztiw oo 4155 Ll b 1) sy ST plosl sl jael tils 0355l liae 5 ailol] dayl i yo adSS Sl
dglio 4y 455 (20 b g7 oald; adlie S oo b sS he Gk I IS (g GllSS g olse b agzlge 5 ofisas el il
055l asS i b b elanzl 0508 ailhe 5l e QBT 51 2855 (e 4 ol 5 (lisel s plo b aeltils (a5 Slas
(5055; ‘_ngC/.JLaS rﬁl.’?u‘ QO 3)5 J.’Lo.’ 9 Col 6\.:; dw J.ch L,;i».w}».: gM.S ADJ}Q Y ] ‘) 05; SRy 9 GMuJJ)...) 6‘;’ )y]wlo
Sdpin 4 azg g 0500 4SS slp jeel il 0SSl Glie g8 m b eleia] aBdle adlie S o )l ] heans an) o
oo aiej 55 0,500 Bigtd 5 9l Gl clr e ool ails blod a8 iy b 5o Gl oS Al S (o gy 2 1y 0T (s
) eams aie) ;o ool g Sl0,08 il yo (sl 590l s2ils 05Kl g8 Chn b 09 diges ddlie «Coles 40 B0 o )8 o 340 )
Cng; 6[.0.” g.,\.‘:“]»a Yool JLAM B g_t;’)""“—i" 9 g_i.u e‘f).u‘g_ia Sl 00 R alises (_gl.muﬂ.%s).a B )‘)J‘ L)"‘ ‘_;tl_vl.t .\aSLSA L.‘;’b))‘
dolidw y JS #L39,S T o ;o VWAA Jlos 1o Lije 08 5 (comld gy anlllan ;o cpizman 30,5 (5,155« VE U+ .27 aials o) ]
A oylis e Ay

o0 o)) polatess S (o) (6 iz Sy el slaggas] sl ookl sl 03 (sl 2 Bt Il i Ga gl slaesls ol sl
i a8 ol las eeyl ol 6 lobiae pac ls 5 ol eolarw! BoX’s M 9951 5 09,5 98 ylee il lgeS = milslg (sla s yilo
O 033l 5l egS 90 58 atnly sl it il )ly (SKed oy p (Sl mizmen Sl S8 il oS- il )y Slom Sl (SSen
QSQ?;U"” ‘_gLastLi)‘j Sy =3 ‘Q..:'\)_‘»L:.g 355 ,lolize GLM S iy L}“’)"i" 5 clidl 8 o e sl y Q] C"L"’ a5 ol eolaul
5095 95 plojes aliie 5 iy (slayiie S5 n Bisel €95 1 oy slr sslel SR Bk S5l s b S
SlawY alox 5l ol jazlis wg,S IS 31 ol gl b eolawl (6 psieniz il ly Judow 3l Jeass Cd iy (05551 coliil)s
C)L.; ‘wlj Lng)"‘"“““ )‘ s_i: BT 05; 9o usl.n.: u.u._u LEIJ" B 53 o 6)_~x4..n~,\.;.> Lgl.ﬂua.>l.w ):L.u 9 g_i...l..ﬁ )J‘ ‘JK‘LS
JLo.».‘>| ).nblsbo u.uLw‘ » w.mj); ‘_;LQMJS o)la.)é ‘5)—5“@ ‘5‘).3 ‘5)‘«>LAM C_b.w A3 ‘_J-».LZ’ OAJJL».»Q ‘_g).d...mja (SLDQ}A)]
b 4z S 50 (g lel (sla Julo )0 o0 ) l3S

aisl,

Oisel b e 0l b 5 (g iU (590l L i il annsio (90l (3l 05,5 99 50 iyl slayiie Sy chpog jslated;



VP8 Jlo(Jol osled sl 0590

dnigo £ 9 ST 4 a9y (sla o slime Byl g uSilee ) Jou

MED)((Sesig 2SIl (23901 ()l 45 A MEDx(ssle ojge) Jo L) dunnte ey

FYYY (0.0F) OAYY (b.FY) cebal,g

VYEEY (AYY) VoEYY QAY) ey 855

SEVIY Ll (S iSUl Gojgal b b 4l dune ()ljg0l Gails 50 colidl b o pad (ruSilis cams go lid ) Jgozr bl a5 4555 Lo
Sy S Ghigal 09,8 50 Cdptny (55Kl 0 yed (5Silie orizman 090 DAY Ll gole (590l b e ()l) duansia olgel tils 4o
WXiogy 1o a5 Sdg 2SI ui,)'}{I 3l as @I}yiu‘ulo IW-Y Cda.w 30 el el Cawd LV EYY ole uis)'yoT 09,5 ;0 5 VY2 FY
aibls gole (3gel 511593 5 ligel ails b aglie 10 (6 5VL Ol i (Sl i pioy 5550l g LBl puite 93 o 50

Slis a8 ol Las BoX's Mygajl gulis i gy 09031 cnl sl slp 3Y (sla b 80« piioniz il ly Julos plowl 51 iy
Sl il Sen o8 ke (ol plu (BOX’S MAYAS, F=¢ AF, P=- FY) 04 Jloline 09,5 98 (uill995— il ly (slo s ile
F=V0A2Y, p=- ¥9) iy 5550l g (FAYFY, p=- FY) calinl s glp oped o3l ol comizmen g0 5185 uils lgsS— il )lg
o 90l ) o 08 0B 55 (0295 o Slomlly (HKed (2 8k 0a DI polie (ulul @z 0 5 295 loline
Jolins ey B35 5 SHEEE G o )5 T 515 ol 0l 55y (o ol i plol s pitessz by el
oS s oole Bi9el g Sy Sl bige] 09,5 g0 aS olo ylid axdl ol (W1ks” Lanbda=- .Y, F=¥.£8, p=+.- <1, N%=- .¥#) 54,
S5eSl  cliald Allan ) sl 00iiS LSS (6 piiocSS slagygesl egrcalyl il (g loline gl atenly (sl piie 51 Sy 4o
il ploel & iy

0955 93 50 €yl 1 g S Ll )3 dunslio (5l il ylg ki @S Y Jgua

[GPREN p F Sl jgdzme 2 ke df Oly9doe Egame e
A - YEXY YEYaXs \ YEYOXE calisl
X - VYAYS YAOS £V \ YAOS FV iy Sl

Sl Silo 4 azg3 L (F=YEYY, P=2 ), NP2 N A) 00 jlolins (gLl Has 5l el B e 10 09,5 90 Soglas a5 ols o)Lis ¥ Jgo zulis
9° O "3“" OB Oy ol L)"’)?‘J °3J§ u‘)ﬁ*‘—lwb )‘ e asi“"ﬁ)"‘i” L)"’)ﬁ"'T °5J§ L)‘)ﬁ"JL)“"“5 2»° u’l"""""fg 0 yod ‘°Mu*’)‘,5
13,95 3 olygel szals aS ols oyl s, SKilis dunglie g (F2VYAYE, D=+ 01,022 7)) del Cond a0 jloline s b iy (5SSl 45 5l 09,5
45 ol i 55 bl jgdome Jlake aiiils sole (ajgel 5l 410505 (liael ials dy Comnd gy Syt (35Sl (g iUl sl
45 w50ls L5 el g game 1 S oo cyresd |y by GB5aSl eills 31 o ys Y 5 Cblidl s il s 5l amys VA g, g
59,00 0975 (5 ol Sl by B5Slg LSl s o e L 5l ole 5 (Sedg Sl oy Gl Slesie (50T (IS

ool (S ySI Gijaal 51095 lisel il i osles (l g

G S a9 Sy
Sogel 51l ye5 p oligel tils 5 (Sig SUl Ghael 51 1,55 1 oligel gtils 5o Cdpiny (35Sl g e lisl b anslie Baa by ol iagh
5 CHES slo it S 5 sl £35S 148 ol G gy Lozl 0 ool 3,5 o ol el e 53 sole
ols Hlias 5 dinly (sl psie Ao sy udls (g loline Dglas by pstie (ol dcgazmo Hlai 5l 09,5 90 g 09 jlobine i iy (3351

(ole (el b Jlo 0l b gl il b anglin ) w38 (o onlial (S iUl (el 51 a8 (s ails ansge (ljsel stils a5



gsxfélic)ué)‘{,é'm

3 i s loline sebay (Sig iSUl (ojgel 09,8 (ligal il 5o Cd ey (35Sl creizman aing: 4155y Ll b5l 6 5L gl ]
S SI 390] Larome Sy po j9a5 a5 Sl 15 (S ggeme 50 polo gy slaaidly ulnly g g0l (3390T 09,5 (5gel il
23Sl g s sla Sy (B 0 Dol b ailgice (ohisel b g5 g Cesl olpen Cdyiy (53S0l 5 calisld VL sl b
sl asls bla | 8 ,Soly

@ole Gaigel Qligel Gl ay S 63Vl bl b 5l (g a8l aieel 1 l0,55 50 ligel il a5 sls (las gy axdly s
Codgins 5l stz s BB Gt (glolarme iz )0 0,5 e (Seig S 6550k slalarme Coalo b g oo | adly cplisgs )10 )95 5
plonil g cdllan g0 e i ) onliil o3 casllla (Lo o,k )0 Cansl 535U Spel il 5 09 oo Jiite 518 a4 whes 5l 5 uSols
o pal, 2ol § woed Gliee (2l o, Shos D) (g yael e pikis by Sy (nl O (g yeS praal 955 Lyl b)) g il
S e dajl oS (asoe ;5 polae (23,5518 late (nl Sl oo Cgmine S-S pulul Sli2l 5l a5 plaan] B raiiis 650k
Gl g 200 b e ol i bl 23 Lal s slaan] b Casi g 65, sl (6 e Cooyd Wi e ol (5 Sl Jlad
Ghashouni &) wls e ¢ 5ol b,z 5o banlyd pl Jous s colie Sl 5 055 25ld glaanl s 5l o3 T 1, clisl b as
.(Zare, 2008

el gunos (553l ka8 Sgngp 50 (LD Culan g (el GRS p iy SRR ST b (rizen SSLB]E 4 by e aily
PYPY JRCH JERCH SRRV PRGN S FPUY EPRV B | PR S PR CEL JUUONES SRV JEDR A 1= Y1 2 [P VR VIC O SR S PO IRPI P SC R
Cellad S ploml 51 G 590l 2310 09 s Wilgi g0 (ISR lac s Sijpel bl (rpa g2 S 0eii 5 (1) 955 S0k
Catbge e «allid Gl Sl o 5 A8k 4B Sl 555 Sy 5 0 olee g BelSS ol e 0 S (3sabn o sl
o)tz g0 dsims dy CtF3l Sl 357 g« SuisiSIl 359el o (Forouzbakhsh, 2019) wis b1 1, eolizl 50 slas el
S w8 paomaplan Bro (0l 51 G |y albanal b iz aia; wlgige (538 St pus b 28,5 5 calisee il 3l oalial el
ool a5 ol Las Simaty ol el onls 5Las 1) (g S0l gladams jo 23Lild slacales ool 35 o), San 5 BanNert adlia
2 1y 35T Caled U 51 (555 0505 Wi g0 S o i (550l il ) 5 S s ptoliy 1y 515 oS lo 3 5
Soeel olisel il yo calisld oy, 5l sidu a5 8,5 Yol olg s olel onl » (Bannert et al., 2008) was 15 3G
SrS b e J75S g lgiome (il 2bj)lo93 sl Sl bame 45wl oo Bl (AL Conl (S pol g (Sodg 1Sl
Soslital @y 538U oy 5o 2518 S ealb (62 0,555l 5 DLl ISl (g0l Lo az e sl eols HE LT LS o
Deh o0 ol g a5 slao

sl 1y Bl i (poplesle g lgime a4y Saredan (cwpiws Wlgioe (Sig iSIl 6 T0k laptan coslie (ALb S8 o
oot ol st 5 e (S S (6 S0l eiteaw >k o HOsseini Beheshti ¢ Rahmani .ous gal 8 540l gils
% (Rahmani & Hosseini Beheshti, 2020) wlos 5 oS Ko 251 sladarme ;o aualio ol Laly, 5 sl (o205l
Lol oanlive (gl (65t Cuo b g0l il w0 oo ) 23l BB 5 oudganainb colite (slogeds 4y (o5550] Lo S o lgiome 45
Fdes A n 65 SIS 4 Wlgh o (S onl S (o0 Iy leds laidu 4 caSL g anlllae conlie e B Olegoge Gl
il oo CSLEE L s b Coles 3 5 958 ke (5,55L 1 55 il

Joss5 5 ole el sl tils dy Cnd 63Vl it (35S 5l (s iUl (ajsel Glisel il a5 ol i eghy pgs asdly
2 6ol cute 3b (S xSl (6,80l wisls lis a5 Cenl guen ol 5 Ashrafzadeh ool 3 gl b aisl ol .o
Soo 5 dbal ) wited pleie ojlu 50 &b iy (0355l g JLeass o Sles 4> 51 (Ashrafzadeh et al., 2023) s ls Leass 5 ,Slae



VP8 Jlo(Jol osled sl 0590

Wl oo S (oo @l B 1) caslin 9)55 5l Ly g It ay ity (g yid (oiBse a7 o B S aime 15 el Ssms Ll s
Seig S 9] SISl oS ol ] il 458l sl et 5 o5 el w383 il 55y s O &y e g (oKl ol
el 005 Cogii 1) Colibge dy oltwd 5 (M dolol (gl joel tils 035l igsiie § S leb (5 S0l 4,2 Sl L

@ L5 (g iUl 6 5ol BT a8 wisls olis Ul .auS oo coles (p ol 51 50 o Sen 3 Ghadimi-Moghadam 18 gl
Ghadimi-Moghadam ) s¢& oo sanlice 55 (o5, = Jlg, g sible slul jo ot slaasly aSh wab cod Sgama 5L 059>
5 el (I lsee a5 el 6Tl 6,15, 5 able 035> mie slrosles 5 S Olsise |y St L35S (et al., 2017
ol slalams a8 canl S 5les olEs ol b iy (35Kl o Seda SUl 5590] 05,5 (655 e yilis 3,138 oo 3l s o5 Lo
5l 81,3 008 Foly iy (65 ks 5 03,8 ki ible 15 51 6,50l 41,25 sl e caslio (b &g o ail gl
Wl oo 90l 23l «(Seig iUl gladagamo )0 ol anils (&5 (58l Gl 5o allgs oo 5 (S Sl (g0l pdgdllani sla S
390l syt 3l LIS (s (Bjsel Clllae dy sl oy 5 OIS e 355 Lulpd b ceslie |y (650wl 8l ot
RERJERNERPS WL T P EIPUSCRNE SUUNCIE LI IS S (R U OU PN EH RS R RN
05 s | 0 S oly il ol Wlgi o il 5l o ) (AVANA, 2021) st 0505 sl wis ol alox 51 5.5l
anzlye QIGlo)ls qage GBS pglis S5 g (ayed a5 L5 Gbigel 50 o e halidl ((Bjsel Cedlad aalol gl 1y ol 5SSl
ibe 5 JrS BB 2518 Sln ]y 6ok 428 Wlgioe (s b 6 pgal «)laed Sl 4 o )buix

Cosl 03,5 ST (S pSUI (ojgal 50 QRS ol Slovez 35 5 o8 Loy, Oloe conlts Cuenl 525 oy Som 5 AMINI axllas
55,55 5 cadlid o JLanul Jled o8 Lt Lzl sl Sialon g0l sils Sl 3 b 5550l Ubs, 45 Sle; (Amini et al., 2026)
5 ool (San 52l sy (Seis S il 05,8 5 Sy 5565 VU gl lie ol 1l gn el (8ot 4 St
Wlg oo sl pd ez bl g b pdySllanil ol Sl g alises (slaailes 5 oalinl colils «pegine (o590l 420 51 U u
WS i a0l Blanl 6K sl 1y 0Tl 05653 5 ool el |, 3eiSy 5 (S ol

oles Seyed Naghavi .l s LB (S Sl (ojgal S Glp)l57 (3,55 @ bgsye Slalllas b (izeen ol gy gl
Slotes b 5 el lsiome CodS (gatasg Shol gz lalge 8l o (S Sl gl 4 lgzmails 5 bl 2,55 45 sl
WS STyl 0g5 slajls b cowlizte § Olda wda ) (SKsg 58Ul Lae jeal gtils a5 ol5ia (Seyed Naghavi, 2007) s ls |18 Jels
Dgds oo yidon jsal Gl Il jo S \lie gl 05Kl il Al )0 g oS0l dnl B b s Cude (5,55 (5,5 IS ez
5ol L £95 99 & Sl 818 (3,55 5 a0 gl 1 80 G0 U ol |y S oy (3550150 adesalive islas vl iy
sl

Jgiome CotnS oS ols oylas Sarboland .o ls coesl aiw; opl )0 5 BasSeslawl cols, 4 Sy Sl e oS G50 (g )
A5 b s, SS9 SI (65053 5l Caldy Wl o (b0l s Sl Thag 5 (SeigSUI slolial 51 oolital o o)) 5 sakailys
2l 0 Caglie (alS 5 Cubbge wlaol wodlad aalol 4 i ale L ilgs oo oBj90] lumae 5l cols, (Sarboland, 2019) was
ol Jolad 5 calin (oo s olizr (gl 5 20l (hmgsy 5 gy 3550 (Seis S (ajsel Lanme STl by il ol o RIS
8l desgo O] Gligal il o VL ed iy 58 68 USS laais 5l (S wlgioa Jalge ol il 005 10,55

ol o Kea g SAliMI ol Ssg x5l sladama 1o 6 5ol (ol S s 1) ol iagh sloadl Wl o a5 5,500 Jale
(Salimi et al., 2024) als 2i5 S xiSI j9el 0 6,50l (Sl (5,5 S 4o ame g 59,8 Jalse 5 slacgame a5 ilosls
azlge saiia Ly 4 (o9SEaly ©955 5 Sl 4 (olitd Syl (sla s gsiie glin b 1) 0053k Ygane Jluzms slalanons



5;og‘)@)‘¢ém

G 0 ,5hae 9:4r sl 0953k 5l ooliul 5 il sla sy, oge3] (JUd Sz gt a ) seel il Wil e aime etz WS
S S e el S8 Ly sazns Gialsdl 5 |y iy 0505wl oo Al caiied Lo e calishd b e b Shyg ol aes
S ooliisl gl dzeii 4y ey (gl it (glos pual, 5l Can

cebislp Gl carge (daulid 2 0 9 e 6,5l jleslaial a5 058 i Line (nl 4 WS yol> gl slaasdl (b cpe )
Jezs & )lee el 00i S0l b Jales g (90l (>yb oS 4y atnly (Soig i8Il Sojgel (ot 1 09 o S (25501
Jlos b daies b opdle (Sg iUl g0l a8 ailosls ol o)) Ko g SNIFAZE ol conlin Clo ) (oo 5 lgime CariS
,o (Shirazi et al., 2013) cul ol o pdscadsine § o yiws ;o clae (leMbl Cuinl ( cogas > Hezed Bgi> 5 S
I 5 (35500 Jgol il sl Sl LS o 45wl ansls (55530 5 (23ld wsllae il il oo (Sloj (S 2SI g oS
oy Zaley ol )0 5

2 S QUlg a5 el mils 08 peands (55501 5 cliBl lee ably Sl Sl plgioe |y pol gy slaaidly iz
JAS olas] nlcatls aalss o80al Conndge (6 ity JyS ol Ygomn )l 055 (550wl o)l 5 <)l (s 40l
I GE5Sliad 5 red 0098 (65250 e 3 piie el i )3 g lets AT L ablie (SUle5 4 5ol Al o Wil o
sebody (g Sl (550l sl (e el iy 008 g S0l p D)l 5 (gyaaliyy (sl iy IO o a1 0,8 Wil e 5
@ bgrye aaled b jndi (pl Ngd Cogl Cuzr S50 Sty Sl SSLlB ojle 95 e a5 sl 005 skl ailpd Glojes
5 (Bannert et al., 2008) 5,55 slalose o J5lild cole> iis 5 (Forouzbakhsh, 2019) sliald sl coonl
Ashrafzadeh et al., 2023; Ghadimi-) Gyl oig0] able 3 c3ls cuie slodsls @ bgye anlyd pioen
<l 55l Moghadam et al., 2017

cSliild 5l gole (oisel ligelstals b anglin )0 (Sig 2SIl Gasaal 51 10,55 (el ptils a5 ols i yol> iyl gl egarms 50
oS ISl sy iy il aiile o Shg w3tz 5 olyicon |y aidly cal oy s (85l Sy 55
Sletsl 355 pness 5ok sl SIS e s oI35 0,555 ey BisaT alie 55 dyime 55K (g (5 S0k ity
5 i sloeiy 9 ashlae sloaslsy Wl o cenlin (Sl 51 (51855 2 550 15 Sy A Gaionl o Ao e S 8 hmy
@lolw >, oy 5 (Ashrafzadeh et al., 2023; Avand, 2021; Ghadimi-Moghadam et al., 2017) oS sl able
Amini et al., 2026; ) w)ls Gui awl ol 0 GhS1E Sl 5 b (Bigel slagby; el 5 653k (Slx (olp)5 ol
a5 85 4l g oo o wlwl (pl » (Rahmani & Hosseini Beheshti, 2020; Salimi et al., 2024; Sarboland, 2019
Szl Casis sl deln ame Wliie 293 Ll conlin sipal b sl slie 1 o g 55 Seig S il
S il lipel s Sy 555 5 sl

denmsho 55 Oli50l 2310 5 e (gl diged (a9, I8 az s )50 gl e 13 0l 45 3 ol e Cudgaze wiz b ol ey
sl oligel s 4 b rass (ol by 10 0olitul uyiwd jo (S aigad ooy 5l g o ool LSid 0 j50m el 50 b Ubieel
SEASES 1 5 g Sl e 65551 b b epg S5 plosl BLasl L sl st sliaog S by o ablie ds g <l
S S Gajgal 1 bl alad jsboas | oadonnlive Slacsglas (g gad cg,0nl;l taiog: 428,55 418 (ajsel 53 g0y (Bolai & jp0ay
sl G5l 5 SOl Ll s Sl lime s i 535 (sla S5y wile (6,55 sl i i Loz 5 candls

ely ) 4 bl il 6 g il el cplpl 5 Wod (5,518,8 25)155055 (slalil 5l solitul b Waosls (opizman 3,15 355

AR



VP8 Jlo(Jol osled sl 0590

Ohigel slaeg S 4 eSS b Bolas jarass g ciulejlaes b cialesl slag b 5l eslitul b oot ] slaiagh o9 oo oleiiny
bl g 55,5 sladiges 5l oolituwl (pizan 09 pal,d igal 45 i o by 5 aBs blaul Kl b aigd slil sole g Seig il
Sl pxie sy 00 ol 1) oadl peens CublB Wilgy o calisie gblio ;o jgel dumho b dwyde cpoix | oS es 8
b caiS 5 iieel 5l culs ) dgise b oas S0l Joles o Jlusns dlga o conlatiogs ¢ duams ool 8055 aile 5 Land 5 (le
syl ol o5l gy 1) St (25l g C il B o g 2SI (S50l e bL3,| sl g5l il o 5 (S iUl Lame
slpiiion (SS9 S slaailolu jo oaicnd sboosls 5 (6,.50L L3, cdnlive ( duass o Slee e slaaxli loolaiul ( o3 )| 0s>
5o olail ax bz iy (0580l g clinl B o sadiodnlin glacglay a5 WS astin Wil oo Job Dlalllas plol (pizmen 09 o
alesn Bl ol oloj Jsb

S 5 isel s Jub o e 2l (sl S N el byl ) alyse (bpel Slnbe s tasy sloaisl & 4z L
Ol gl zils a8 wigd (b slaigSar (Sig xSl sladae g so Slpidin aisS ooliiwl (5,50l o pae b Lo e slacs,lge
Slgome 5l eolaiwl ail azils |, @b))‘é? sl alxil 4 & O3k b deizee 0,baiz j9y0 €6 SOl yume Ol
Sbo AilgT o jud AiiS oo Sloly 393 0, Slae 5 s g o3,a0l s a1 jeel ils a5 IS 5 el slaclad cggite (gldilu jais
5 S Gojgel Laailabus 51 550 oolizl (sl Gl jo 5 (l30T 210 ¢ S oSl (35900 00,558 sl 1 Gy Sl p3Y (pmizpan -l
sl 42 W55 o 355 (Seig AU 5 (89 sl Slbed b diaban oS5 5 1B T LS s S Sbieal 5 b sty
QS SaS B 05,80k alisee sloils b pocslie ¢ palanie o590l Jae

OB My e85 lin

D35 ]SS ids B s eles dllie pl 555 5o

&lbe o)

D)6 339 (2dlie 3L LSz ¢yl adllas plodil 4

Extended Abstract
Introduction

The rapid development of information and communication technologies has substantially transformed
educational systems and has expanded the range of environments through which teaching and learning can
occur. Among these developments, electronic learning has emerged as an important educational approach that
enables learners to access instructional content, interact with educational resources, complete learning
activities, and receive feedback through digital platforms. Unlike conventional instruction, which generally
depends on the physical presence of teachers and learners within a shared classroom, electronic education
provides greater flexibility in terms of time, place, learning pace, and access to educational resources. Research
on attitudes toward electronic learning has indicated that the perceived usefulness of digital technologies, the
quality of instructional content, and opportunities for interaction are important determinants of learners’ and
instructors’ acceptance of electronic education (Seyed Naghavi, 2007). Accordingly, electronic learning
should not be viewed merely as a technological substitute for face-to-face instruction, but rather as a distinct
learning environment capable of modifying how learners engage with content and regulate their own learning
processes.

The potential advantages of electronic learning include flexible access to instructional materials, repeated
exposure to learning resources, individualized pacing, multimedia presentation, and increased learner
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autonomy. These characteristics can provide learners with greater control over when, where, and how they
engage with educational materials. Nevertheless, the educational effectiveness of electronic learning depends
on the quality of instructional design, technological infrastructure, learner readiness, and the extent to which
electronic environments are aligned with learners’ needs and preferences (Avand, 2021). Recent evidence
further suggests that optimizing electronic education requires careful consideration of instructional methods
and learners’ preferences because the compatibility between instructional delivery and learner characteristics
may influence engagement and educational outcomes (Amini et al., 2026). Electronic learning environments
therefore need to be systematically designed rather than relying solely on the availability of technological tools.
Effective electronic education also depends on the organization and accessibility of knowledge within digital
environments. Structured learning systems can help learners identify relevant resources, establish relationships
between concepts, and select appropriate learning pathways. The development of ontology-based electronic
learning systems illustrates the importance of organizing educational resources in a coherent manner that
facilitates knowledge retrieval and personalized learning experiences (Rahmani & Hosseini Beheshti, 2020).
Similarly, satisfaction with electronic education appears to depend on factors such as content quality,
technological competence, system functionality, educational support, and the ability of instructors to
effectively use digital tools (Sarboland, 2019). Learning agility is another relevant construct, as electronic
environments often require learners to adapt to changing information, use feedback constructively, navigate
multiple resources, and transfer acquired knowledge to new learning situations (Salimi et al., 2024).

Despite these benefits, electronic education is accompanied by challenges that may influence its effectiveness.
Access inequality, inadequate digital skills, weaknesses in technological infrastructure, privacy concerns,
intellectual property issues, and ethical considerations can affect both participation and educational outcomes.
The expansion of electronic learning therefore requires attention not only to technological capabilities but also
to ethical standards, equitable access, information security, and protection of learners’ rights (Shirazi et al.,
2013). These considerations highlight the multidimensional nature of electronic education and indicate that its
educational consequences should be evaluated through both cognitive and psychological variables.

One psychological variable that may be particularly relevant to electronic education is achievement motivation.
Achievement motivation refers to an individual’s tendency to strive toward academic goals, persist in
challenging tasks, attain standards of competence, and experience success through sustained effort. Students
with stronger achievement motivation are generally more willing to engage in academic activities, persist when
difficulties arise, and devote greater effort to educational tasks. Electronic learning may contribute to such
motivation by providing greater learner autonomy, flexible access to resources, multimedia instructional
content, repeated opportunities for practice, and immediate or relatively rapid feedback. Meta-analytic
evidence indicates that electronic learning can exert a positive and significant influence on academic
performance, although the magnitude of this effect varies depending on instructional design, content
characteristics, interaction, and learner-related conditions (Ashrafzadeh et al., 2023). Furthermore, a meta-
analysis of the cognitive, affective, and psychomotor consequences of electronic learning has suggested that
its benefits are not limited to cognitive achievement but can also extend to affective and behavioral dimensions
of learning (Ghadimi-Moghadam et al., 2017). These findings provide a basis for expecting differences in
achievement motivation between learners exposed to electronic and conventional instructional environments.
Metacognition represents another important construct in understanding learning within technology-based
environments. Metacognition broadly refers to individuals’ awareness of their cognitive processes and their
capacity to monitor, evaluate, and regulate those processes during learning. It enables learners to determine
whether they understand learning materials, select appropriate strategies, evaluate their progress, recognize
difficulties, and modify ineffective approaches. Metacognitive awareness has therefore been regarded as an
essential component of effective teaching and learning because it allows learners to become more active and
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deliberate participants in their educational experiences (Ghashouni & Zare, 2008). Teaching and
strengthening metacognitive processes can further contribute to improved planning, monitoring, self-
evaluation, and regulation of learning behavior (Forouzbakhsh, 2019).

Electronic environments may be especially relevant to metacognition because they often place greater
responsibility for learning management on the learner. Students may need to determine when to study, how
frequently to review materials, which resources to use, and whether they have adequately understood the
content. Such activities require continuous monitoring and regulation of cognitive processes. Experimental
evidence concerning metacognitive support in learning environments has demonstrated that structured support
for planning, monitoring, and evaluation can influence how learners approach and regulate their learning
activities (Bannert et al., 2008). Consequently, electronic learning environments that promote learner
autonomy, self-assessment, repeated review, and active engagement may provide conditions that are conducive
to greater use of metacognitive processes.

Taken together, previous research indicates that electronic education can influence cognitive, affective, and
academic aspects of learning, while its effectiveness remains dependent on instructional quality, learner
characteristics, technological resources, and the organization of the learning environment. Achievement
motivation and metacognition are particularly important because they influence the extent to which students
initiate, sustain, monitor, and regulate their learning activities. However, examining these variables directly
among learners participating in electronic and conventional educational settings can provide additional
evidence regarding the psychological correlates of different modes of instruction. Therefore, the present study
aimed to compare metacognition and achievement motivation among students receiving electronic education
and those receiving conventional education in language institutes in Bojnord.

Methods and Materials

The present research employed a descriptive causal-comparative design. The statistical population consisted
of students enrolled in two language institutes in Bojnord during the 1405 academic year: Khaneh Zaban
Institute, in which instruction was provided electronically, and Melal Language Institute, in which education
was delivered through a conventional instructional approach. The sample size was determined based on the
Krejcie and Morgan table, and 60 students were ultimately included through convenience sampling. Thirty
participants were selected from Khaneh Zaban Institute and constituted the electronic education group, while
30 participants were selected from Melal Language Institute and constituted the conventional education group.
All participants completed the study questionnaires.

Metacognition was assessed using the 30-item Metacognitions Questionnaire (MCQ-30), developed by Wells
and Cartwright-Hatton. This self-report instrument evaluates beliefs about thinking through 30 items scored
on a four-point Likert scale ranging from 1 (disagree) to 4 (agree very much). The questionnaire comprises
five dimensions: positive beliefs about worry, negative beliefs concerning the uncontrollability and danger of
thoughts, cognitive confidence, need to control thoughts, and cognitive self-consciousness. Higher scores
represent greater endorsement of the corresponding metacognitive beliefs.

Achievement motivation was assessed using Mclnerney’s Academic Achievement Motivation Scale. The
instrument consists of 45 items rated on a five-point Likert scale ranging from strongly disagree to strongly
agree. It assesses eight motivational dimensions encompassing task interest, effort, competitiveness, social
power, affiliation, social concern, praise, and recognition or reward orientation. The questionnaire was
administered to participants in both educational groups under comparable data-collection procedures.

Before conducting the primary inferential analyses, the statistical assumptions required for multivariate
analysis were evaluated. Box’s M test was used to examine the homogeneity of variance-covariance matrices,
while Levene’s tests were employed to evaluate the homogeneity of variances for the dependent variables.
Following confirmation of the assumptions based on the reported significance levels, multivariate analysis of
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variance (MANOVA) was used to determine whether the electronic and conventional education groups
differed in the combined dependent variables. Follow-up univariate analyses of variance were then examined
separately for metacognition and achievement motivation.

Findings

Descriptive analysis indicated that students receiving electronic education obtained higher scores on both study
variables. The mean metacognition score in the electronic education group was 67.23 with a standard deviation
of 5.54, compared with a mean of 58.34 and a standard deviation of 5.62 in the conventional education group.
Similarly, the electronic education group had a mean achievement motivation score of 126.42 with a standard
deviation of 8.34, whereas the conventional education group obtained a mean of 104.23 with a standard
deviation of 9.87.

Prior to the main analysis, the assumptions of MANOVA were examined. Box’s M test was not statistically
significant (Box’s M=12.86, F=0.84, p=0.43), indicating that the assumption of homogeneity of variance-
covariance matrices was satisfied. The reported Levene’s tests were also nonsignificant for metacognition
(F=82.43, p=0.42) and achievement motivation (F=158.61, p=0.36). Thus, based on the reported probability
values, the homogeneity of variance assumption was considered satisfied for both dependent variables.

The multivariate analysis demonstrated a statistically significant overall group effect on the combined
dependent variables. Wilks’ Lambda was 0.23, with F=4.46, p=0.001, and n?*=0.76, indicating that the
electronic and conventional education groups differed significantly in the combined profile of metacognition
and achievement motivation. The other reported multivariate statistics similarly indicated a significant group
effect.

Follow-up univariate analyses demonstrated that the difference between the two groups in metacognition was
statistically significant (F=34.23, p=0.01, 1>=0.18). The direction of the descriptive scores indicated that
students in the electronic education group had higher metacognition scores than those receiving conventional
education. A statistically significant difference was also observed for achievement motivation (F=128.26,
p=0.01, n?=0.21), with higher scores again observed among students participating in electronic education. The
reported effect sizes indicated that group membership accounted for 18% of the variance in metacognition and
21% of the variance in achievement motivation.

Discussion and Conclusion

The findings demonstrated that students receiving electronic education had significantly higher levels of both
metacognition and achievement motivation than students receiving conventional instruction. The first major
finding concerned metacognition. One possible explanation is that electronic education requires learners to
assume greater responsibility for managing their learning activities. When students use digital instructional
environments, they may need to determine when to access materials, how frequently to review lessons, which
resources should be prioritized, and whether their current understanding is adequate. Such demands can
encourage learners to engage more frequently in planning, monitoring, evaluation, and modification of their
learning strategies.

Electronic educational environments can also provide greater opportunities for reviewing materials and
controlling learning pace. A learner who does not fully understand a particular lesson can return to previous
content, repeat an instructional segment, compare different resources, or allocate additional time to difficult
material. These opportunities can stimulate awareness of one’s own understanding and encourage active
regulation of learning. In contrast, conventional classroom instruction may progress at a more standardized
pace, providing learners with fewer opportunities to independently control the sequence and frequency with
which instructional content is accessed.

The second major finding indicated that achievement motivation was significantly higher among students
receiving electronic education. This difference may be explained by several characteristics of technology-

VO



VP8 Jlo(Jol osled sl 0590

mediated instruction. Electronic environments can make educational activities more engaging through the
integration of text, audio, video, graphics, interactive exercises, and immediate feedback. Greater variety in
the presentation of learning materials may reduce monotony and encourage students to remain actively
involved in learning activities. In addition, the ability to access content flexibly and progress at an individually
appropriate pace can provide students with a stronger sense of autonomy and control.

Electronic learning may also increase opportunities for experiencing success. Students can often repeat
exercises, review difficult concepts, and use multiple forms of instructional support before completing learning
tasks. Successful completion of progressively challenging activities can strengthen perceived competence and
encourage continued effort. As students observe their own progress, they may become more willing to persist
in difficult academic tasks and strive toward higher levels of performance. These processes provide a plausible
explanation for the higher achievement motivation observed in the electronic education group.

The simultaneous superiority of the electronic education group in both metacognition and achievement
motivation is also noteworthy. These constructs may operate in a mutually reinforcing manner. Students with
stronger metacognitive capabilities are better able to plan their learning, identify difficulties, select effective
strategies, and evaluate progress. Successful regulation of learning may increase perceptions of control and
competence, which can subsequently strengthen motivation to continue academic effort. Conversely, highly
motivated learners may be more willing to devote cognitive effort to monitoring and regulating their learning.
Thus, an educational environment that encourages autonomy, active engagement, and self-directed learning
may contribute simultaneously to cognitive regulation and motivational development.

Nevertheless, because the study employed a causal-comparative rather than an experimental design, the
observed differences should be interpreted as associations with educational setting rather than definitive causal
effects of electronic education. Students were not randomly assigned to instructional conditions, and
unmeasured differences between learners or institutes may have contributed to the observed results. Even so,
the consistent direction of the findings across both dependent variables suggests that electronic learning
environments may provide conditions favorable to active learning, self-regulation, and achievement-oriented
engagement.

In conclusion, the present study showed that students participating in electronic language education
demonstrated significantly higher metacognition and achievement motivation than students receiving
conventional language instruction. The results suggest that electronic learning environments, when
appropriately organized, may offer opportunities for greater learner autonomy, self-monitoring, repeated
engagement with instructional materials, flexible pacing, and sustained motivation toward educational goals.
These findings support the educational value of integrating well-designed electronic learning approaches into
language education while emphasizing that technological delivery alone is insufficient and should be
accompanied by effective instructional design, appropriate learner support, and opportunities for meaningful
engagement.
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