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Designing a learning environment based on the learning style

to develop the research self-efficacy of female graduate
students
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Abstract:

The current research sought to design an adaptive learning
environment based on artificial intelligence techniques and
learning style and measure its impact on developing scientific
research competencies and research self-efficacy among female
students of the Master of Educational Technologies at King
Abdulaziz  University using a design-based research
methodology. The research sample consisted of (10) female
students. Their learning style was classified into (active learner -
and reflective learner) through a classification learning unit
based on learning analytics technology and recommendation
systems, and three measurement tools were applied, which were
a cognitive test for scientific research competencies, a note card
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for the performance, and a measure of research self-efficacy. The
results of the research showed that there are statistically
significant differences between the pre-and post-application in
Favor of the post-application, meaning that all the students in the
two experimental groups succeeded in developing their scientific
research competencies and research self-efficacy, without any
internal differences appearing between one learning style and
another, which confirms that the learning environment Adaptive
learning based on artificial intelligence techniques and learning
style had an impact on the development of scientific research
competencies and research self-efficacy among female students
of the Master of Educational Technology, and in light of this, the
research presented a set of recommendations and proposed
research.

Keywords: Adaptive learning environment, artificial intelligence
techniques, learning style, scientific research competencies,
research self-efficacy.

-

Aadial)

Sl e Hluially 5Kl AGEN o glally 8 el laay) Jh
2ay Al eﬂd\d&u@)_u‘j@\m@ujw\}h\)h oot gl
uhlkqdhﬂ\&aa‘)mw\w\u_‘.@})ﬂ‘ﬂ\ Aa_\j\‘_,’_u.\‘_gr_’)\.-.a.ﬁY\
MSJI\‘\.\.AS‘)S\::JJJ\ Lgt_\\‘)w\ju)w\}}b}elum

LAJS)J@J\MJJAUMM\@))\SJY\@S’J\ubmwex:)l\é:d
mM\&M\Mﬁ@ﬁuuou)u&&\@M\m4.\1::&5
éw\u\y‘fﬂ\uﬁ‘m}\)}\wmw\@&h)‘\jwhd&
?L..\S\ k_uﬂ.u\j uanha;‘\} 4..1.3)31\ d})ﬂ\ G‘:\)" N G@A ?@-AX&J AJAQ c«\_u\
(T8 el ) agi Lagh Al

il 8 dpadedll Sall api of clulpall e aal) cadl S
A yeal)l @AY ) ki) 05 CslaY) et AGy ylall pudty A% IV
UA\A;J\‘_A\&Jyﬁmw\w\u\ﬁjumm}w\uwb
(WU et al.,2017) Al gzl Sl € 5l e gl Ll pggal 230 o1af 3

ISSN: 2537-0448 elSSN: 2537-0456



0 Vo8 gl (1) f— () 5 « e gl et AL B i Bl

LS\ JP AA_):LA\ «..LmS‘)! aalig (J:u n_uﬂ.u\j LSJL' ?@_ml ‘\.ALC u}dﬁ.ﬂlﬁ
M,»mu@\w\uﬂuﬁ\mﬁ@q:szx\eu\mdm,‘@my
wﬁﬂ&nhd@)&@uu\qu\&maw}juﬂ\L_zLuuS\MNJ
aalad ooty Aafall olaf Alainy By ededl) sl (mse b DA
.(Balasubramanian & Anouncia ,2018)

oo Al A lbaniasall aal e A5 55 Y Al iy
EJ:.J\ u\_u.\é\_d\_)s.\s.\dﬂ\ M‘G@—‘U‘“‘;‘uﬁﬂ—‘ uam;.d\ ‘_53)5]\ ?L'd\ _)\.La\
@@M\A&J\e\.&ﬁfun t\.q;l\u.m\_uh\}un "LM\MJJ&Y\
L;saj).c uﬂﬁbjwwﬁw\ubwymésuw\mh
u\;\.\n‘)f\ A_uLj e ua\;]\ ?L'd\ &-I\JLMA ‘_,’A u.\.da_\.nﬂ ?GJ d..as\ e.ms.a
(Alshammari & Qtaish, =il Lee Ui & agd Zal sl
‘ o 2019)

Lol gl ol aal ce il Gl yland) a3 Sl Culd ag
P IS INGITEN «OYlaall alisg < Llal)l ol pall OB (gal Lgiaati an &’J\
A e Ul il Hall ol Jaals ) 2 50 530 s sl 5 Claalal (e sl
NJA}J Lfd\ 4.1.1;.\5\ uhuﬁ\ (.\yl.uS\} Lg_\.u.n;.\) 4_1.1;.\3\ (;@-I\‘)Mj ("‘@"\JLS'A MA.\.\
Ungias Uale 4850 yo dpale igmy L) (B () sagmn Gadaaie Oial |saal
(V YMJ}QM)LQ_\L)A‘%_\IU*M?MULQJ\W

Ay A aadasill G jlea S8l g anl asf Al 1Al BelaS aad
AL Llall bl )l il 8y sliie) e yud (,1,_\5\ Llead 4 DU
iy & dmall @l gall p Dlaadll aa Jaladll 8 A ey Adal) a3) H08
Gl cidl My dela 3 Zladlly Lheal e e 4308, Aahisall ddall)
3.};\3.’\]\ aJLUg \,.\Ld\ t_ab.nbﬂ\ a_a)Ja L;ﬂ Z\T_IM\ GAl) 3eleS A8dle t_I\A.JY\}
oSV agilal e alag¥) b i e B dle ganlly alaia ¥l g agual dialll
.(Y~\\/ c.’a}.u)i)
daayl) ACia

A Jaladl) JMA Al jall A < ol e Le e Lol
L gra Glaa¥ g cDaall malia )t Gllh gaa) Gl Eua dialil) 3 A )
ki galal) Gl Gl jlany Aalall S leally Cajlaal) sy DY)
lale ol e 5,0l axe g &l paladdl ol A AUl S gl 3 sasd
Gl zalia Al 50 (gl Gaw Adla (10) Ganae aplaill GBS jiuale il

ISSN: 2537-0448 elSSN: 2537-0456



Gld el o) — i) el 1 . o N 55 S ot B bt it ol et ol At ariiad

Lgrua dgas o Geie (%37)E8) Cun cagigal s Al Gl seaall )l sl
O (& eSS Ay gmaall () ST gia( %10 ) ealadl Canll & jlany ALYl &
O3 (Yo Vo) s clddall IS dral ) 45338 apaiill S Sy &l 5 palaall (e
el Sl @l plaa e A jlaall gy paill Gaiadall i gl 218 5 A sass
Ealaly gald il g cpailnd 35 (s ol el o 1 (%%0) 5
Al sl alall Sl Gl laa A Cania 35 g Gl jall (e 23 il el LS -y
Ll ol jall O 5] Ly Linati dpaaly Caagl s oLdadl cull jall
e Al Slasgally Gladall A doadadl) Aleall 2 gat A& 3aaal) o2l se g
‘d«u}% u.a\ €Yo 1q R Y YA c@M)h\JJL@AM\jMJH\mu\
YV Sever & Ersoy Y+ Y+ cagena Y+ Y (Mahasneh ¢Y+ YA
(,s,_m iy b Oy Slgra 25y o Glaall e aall asBLY
‘_,’AUM\ (Ja_d\ < slad A al) GladEa Leile) e p2e & 4355 STy
UM?MY@D)@LEMLMMJ;euua%gw\UAJ;m)L
J.I’.u) Al ) Lgia g Adliagll N.Alau L_Lm.u‘ B9 ?GJ (.\JM\ Lo gl ksl
Alshammari ¢Y + V3 g omga tY o Yo (9 AT ¢ Y oY Ve Juelau) s
(V.H‘wﬁ\u\ﬁjm.m‘mmcr.\a‘&thsh
<83 L_,t_wg;mus\ P (A,_d\ umwnmyu Sl j3 B2 Cua gl -
L@S@J&J\&M\@m)ﬂudbww\ww@&w\i\
il Wl el (5 sinall e s ) E Aris S slul G
MM&MJ&EJM\Hu\#@uu@&qe\mbmﬂ\é\_ﬂ;\;}
YoYeca2 ¢ Minn, 2022)@\J£dmu?h_d\d)£)£\d};m)d\
s o4 ¢ Marienko et al.,2020 ¢ Anindyaputri et al.,2020 ¢
& ¢ YoYe qouially gl ae Y1 0Camy ¢ YY) (galeaddl
( Fernandez-Morante et al., 2021 ¢ Vesin Giannakos,2018

P i e Al A8 e Ay ppanst Tpan] el (o Las
AL Hieale cllda ool bl GIA 3eliSy alall Sl G jlas Al
sl
m J Adin
@Aﬁ.ﬂ\ujlu\}‘scbjaaAY\c«\Sﬂ\c_aM‘;cm\Am;Jum‘).\\u 19 g

ISSN: 2537-0448 elSSN: 2537-0456



0 Vo8 gl (1) f— () 5 « e gl et AL B i Bl

Cliig yrieale cllls gal ddiadl Al 5.y aall Ganll Gl jlan el
A ALY e g i g Sailal

daalay aaladll U jrisale Gl sl Ll ol yall alall anll il jlas L)
¢ el e Sl

AS il o Lol G B L Gl el el LY
Cosanaill o il Cind) e ol el o ghaf g ppeilalaY)

Coslul 5 e Ghla¥) (1S3 el e 4ol LK ) 4y araai jylee Lo Y
€ alail)

‘_g‘;l:ul\ u}lw\} Gcb.!am‘)!\ <S4 u\.\;ﬂ;é&:wu\ 3_15:\533\ el:ul\é\.\.\.\).\\ijui
A.a.a\;.a (»;:\L_J\ u@ HLA u\.\ﬂ.k Lgﬂ galaj\ u;.ﬂ\ g_a\_)\A.;J @)’“‘S\ ;.uléj\é.:\.u.a
¢ el e Sl

Gl il

el u_wLus.a tiuala uLﬁUa s Leiats ol yal) GA:J\ Gl Gl las pass )
sl Gl e oLy 25K (,s,_mmmcy il adal) aperaill 3aa3 Y
?L"d\ n_ULn\JGcL\LmY\ 9\53]\ u\_\.\s.a‘_gsm\ﬂbe.\.qmﬂ\és

e Bhiay) oASH) el e Al K A fiy el e Al olae] Y
A sl

b alail ujL\JG;uLm‘X\ LS i e dailal) 28R (,s,_d\m}\ SR
bl i iale il (sal alall Ganyl) i jland o jeall Cuilall 4yl
daad) Avan

Aalal) 25EKAN 43 iy ?u\ Gl & g sal Ldsli 8 Al pall dpeal Jiah
4_\‘9.1‘).\1\ n_ﬂ.mla.a‘ﬁ\ c_ﬂ_\...a‘,.d 4_\\;.\....:\ (»Ja_d\ c.ul..u\‘g Gc\_\.k..aﬁ“ <S4l &_1\_\43.1 é&
_d)&;wdbjc‘\_\:mﬂ\

Opand o Claaall b Gusail) L slacly Gpaleadl o sl G )
)j\).sa&j\UMLJAMS\}AMJMJ\*JM‘CJ}M}LQ)JJ}QJ}*L&JW
Gc\.dam‘)!\ SN g g;x: dalall K (Aa_d\ by cada g Al gl Y
ab\f}uwbm)a}elul\mW@L@q\qu_ab&\wmmw}
g_a\J\.@_d\ alidag bl 473‘“'“& ?«“5‘" PEIEON| 4:13)1..«3\ u\;\.ﬂ\j 473.3)3” d})s.\\
gl G el
‘_Ax:emdcwmyu\du‘)\}ﬁweﬂd\u\.\;ﬁ.\d\;.a‘_gum‘m}} A\l
u;.dal’d\ uuuﬂ\@m\ymhmjmfﬁﬁ&uj}ﬂ\ g_:Lx.u }}LJ}HM
Al 4 ) pglalgal g

ISSN: 2537-0448 elSSN: 2537-0456



Gld el o) — i) el 1 . o N 55 S ot B bt it ol et ol At ariiad

Sle il ) dagia Elagl Jlae 3 Afial 5l aw 8 sl ey 8¢
sl 48 paall a5y ecudaill g A Bl Ainll Gl sadll aud Ciagd Al apanail
(i) allall OIS Eay abeill il ilagl oy JMA (e Fpaaleill s jlaall g il
AN )JJLJ}UMMGA J.\s.:‘s_ﬂ\ ?“A“A"S‘ L_aLUL.\) k_ILAJJSAj\ ).ul_-u gsj‘ MLA\
OAY) 8 e Sl Al

o) ya) 8 Al all 2 e salieU Wlall bl all COUa g Gfialll Jlaall 38 0
e\.ﬁwbé\ﬂmm&) ubajijuu\JL@_AWuu\Jﬂ\)uJﬂ\ uAJ.i).d\
oo lhala¥) (S e dalal) - a0 T culis

Ganl) 3 gaa

el G i LU lad el e L) daala A i) 4K 1AIS 3908
Al Al (Gl g il agdedll S jricale clla 14y g0a o

Gy Blaal eV alall Gl @l jlaa o JLai@Vl) A glage dgaa o
el —Agiagd) i) aes ) 5l — dpalell ALY 5 dfadl 5 5adll) s &)me\
Leanat IO (e 431U 6{:\.1.’:»4‘}1\ <S4 L_aLus.a (:\J;.\.u\ (:.7‘5 c(cA\)AJ\ L}.u}a} 5l
4ua sill il sal- (Learning Analytics) ela-d\ a5 AN LA day b
Gl glaall dallaal S a3l e LaBY) o5 LS (Recommendation Tools)
(el alaill gl el alasl) guhi) st Gl il jald (b B

) Ego bl JgY) ‘;u\)q]\ Joadll: Auilajagaa o

s Cuanl) ula.\hm

-

u:-l.\hm‘zﬂ f-lSJJ\uqupmuMehm .

o IS @ palaiall LA e alety dadat il Wil (Y419) asmaall Lie
AS L i€ e el 3] ARl agpemiliad 5 agtlaladly agdsse (385 5an
el s pgen 55 pgna Lelalad 3

LS)M\ Ua)e i u.uS.a(.\.ud\_\de "\J‘)A(.J’_\"\_L\JL@_\‘ Lu\);\ u‘):u)
oo, oAl st g il i 5 5 ka5 £S5 I oaniuly e adledl
ag_.dsu g_ulh.n\} e@_.;a.ahm &= dﬁ\}.u Lu} 44.:.:]\ ‘:A M&ﬂ\ e\.@.d\} ‘Uﬂu.i‘}”
Ac giiall

pladl) sl o

e @y A okl Wl (Scarpaci & Fradd,1985) s ¢l j\Su 4i’e
i 8 Lgdga i s Led salaiy g e glaall ) _3Y)

ISSN: 2537-0448 elSSN: 2537-0456



0 Vo8 gl (1) f— () 5 « e gl et AL B i Bl

‘_,’_"aeﬂa_d\ u\.\.\s.a ).u.u;l.n L_ﬂ_ﬂU: L;J] Aliaadl) 4\3{).1:5\ 4_\1_1 Lu\J;\ uJa_aJ
ailal) 45855 eu\mdbwe@uaw\ ol il il slaall ae Jalail
e Bhlall 84 ul.us.a e
tealad) daand) <l plaa
aill s O leally Gojlaall (e desana @l (Yo aeal Ay Le
Gl Al el yy aadlae Y Aot Llall il )al) Al LeSliay il clalad)
Ll
i uale Sl iy Sl laal) (e de sena 1l Bl a) Gy
de gane Ciianai g Al aghalad LUKT aall dlac Yl (e | 5iSail LSl gl
Al ) jlasdl s dmgiall cl jlaadl 5 dfind) ol jlaall a5 <l jlaall e
Al ) selig
el A Afindl aedl lea Jsa Lilall il 3 Als clad i Lal (Y0 Y 0) Jsiia L8
\,_A:d\ LLILM‘JJM AL)A
Oa o Dedlods Getlialy Llall il pal) il 485 1Ll Ul ya) oy
padaii o (et s Gl Slad) 82 5a anliy ¢ palal) Canally Aasi o) Ada) dudi
Ainl algall i s yliall g e yall dpmdlall g agusiil
sl jall el
(sSLbaY) LSl Ll o daildl) 438, aleil) cilin :J5Y) ) gaal)
S Ukay) slH) il e Lailil) A8, aladl) ciliy aggda o

&) ) Al Al iy Ll llal Lo Ulle) 2585 aled Akl o
d\_xlm:).a):ul Wehd&@u\Jw\}ﬂ}d\uMS\uAM\esa
@}AAA?M} MJAS} ‘eLuS\ DJP} Mﬂ.ﬂ\j ‘@)ﬂbéhﬁqmma)ﬂ\ el&.\j\
oda d:\.\LJ iz g cA_p..gS.ﬂ\ ;Js_\!\ t_aL\:\.a &w\ u,_\SJ\ n_a\_“us.q LJAW\}
Weber, il alaiall 3 gai 8 4530 (ina alaie Joa cilasbaa o sl
) (2012,113).

LeiSay 4,83 Ay i) alad iy Ll (O «@Y ) 9) an )y Lgiihe

Jabu\j c(sg_mql..a;} (;@_\1;\; ‘_Ac c-Lu M} u.uda_mﬂ eds.d\ (Ja_d\ u.uS.a
dmvd\uu}hd\jubﬂmjémdse)qéuﬁmuaﬂ@u
leale

4\_\.1).15]\(;5:_\&_11_1:1.1\.@_1\ (‘( AR Y\) L..gdw\} gt Led ymd Lain
e 3,08 i duay ddlinal pelial) plSA cliphi aladiuly ma

ISSN: 2537-0448 elSSN: 2537-0456



Gld el o) — i) el 1 . o N 55 S ot B bt it ol et ol At ariiad

(Opalaiall Dlala pa oDl Loy dim je 43y Hk Jiaeds casdedll (5 siaall (a0
st ) Rl oDl

(Arsovic & Stefanovic, ) <bé siliin i g )l Lgd yah cpa b
Gl e Llle (5 sina B 55 GASH kel a3dies Aty <)) el L 2020
wﬂ\ g)\.k]\ e 4.{;).\.14\ ‘;_ILCW ‘_A:; L@J:\.LL:.\ uSA..j sé_aj_).d\j uaa\ma.d‘j
AL A el oLl Ll i Ailide alliad agel
u.chhm\}\ sS4 ‘_.t..muicmm\ daaci) alul\ Glin aillad o

CLL G el elilaaY) ISHI e A ARSI el il

¢ \‘\Ann ¢Y o)1 cu.u.\.q;) %) ds \A_)SJ LS c\.é_).m.\ ‘513\ U“"L‘Aﬂ\}
R (YeYe AR YA cggm‘)‘;a‘)c QY 19 canye Y cC)ud\
A e
;\SJ]\ u\_usa U"”'-’ u.\.kj.\ g_\lk.u \A;Luj A_xs.\S.\]\ n_ﬂ_m]\ ("‘M u\ ;\SJ]\ o)
Tebila s LIA (a Loy (pgalaiall ol dail 381 5l e libaua
i) pe Cpaleiall Jolis Al a3 bl Adee il el o
sl saeluall e J geaall
Opalsiall Ao pud 8y o i s Al (5 sine CauSi il A sl ALEN o
‘ ; Lol ol Leludosi 48yl 4 ol sl
HJESJ 4?@_"\.1:...’.}3\) Cpalaiall Jlady @.\Sﬂ\ e\.kﬂ\ st 3 Azal )l Ll o
Csalriall ClainY daiDle 4303 daa) ) A0
goen DU el § sie (paded s ine le S i) (5 sind g5l o
Opaleiall A5 ) oLl (gl
Can e Lpany 4,80l ?3"-“‘ Gl ‘f Cilas gl I By ;Z\;])él..n‘!\ o
@Jﬂ\}c}#\}c:ﬂuyucudﬂ\&wwww
(A3 pmall pgilla 5 (palaiall peioaill S sho A abeill iy 8 el o
_ajﬂ\uk\y)fjw@aﬁﬂm‘u%\y@mjcé\ﬂ.\.}e@a_.a\_x.aj
e Jpmasll (e LSl aladll il (8 (o galaiall (Rl il 4w o
S Ll il slaall Al g
G sinall Gae Ayl (355 e auatl A8 lall iy G (s i 0l O
aelalial s agil )8 Gy Leae |slabaty o (palaiall (R A8 ylay e slaall iy
A ynd

ISSN: 2537-0448 elSSN: 2537-0456



0 Vo8 gl (1) f— () 5 « e gl et AL B i Bl

Ao pull g 43 phlly aledll Calaal Gdas o 4l Ll 5 )08 iy 3l o
sa) Jil s g e sl
adl Lasill il B adaill (sginall el ccuaailly skl ALEN
o A g g sl g Cunatll U 2 el
Lo JS Uy Gy A3 il 3 7 3l 5 o gl e a3 o
DAY 0
calise o355 Joaill s slagy) A s 20Kl Cliall liad :aladiul) Al e o
Ll 5 clilall ¢ 1 g3l
Aalall 2l 5000 e o sall LaKil alatll il avanald ae Ly 13030 LGN o
Cpalaiall aread Lgisalia g asadill & 855 Cum (e ¢ S0 Lgad A3 5 yiSIYI
Opalaiall lsle Jalas e gl alail) dhy 5,8 i gl A0S o
(edladll (5 sinall e suin pal pgadialy peleli 48, 5l A (o (Liandl)
Lpaglall iy sinall g alaill Adail (ppalaiall o HLis AlS) ey (4SS L o
Ac i)
S LlaY] plMf iy o Al A8 aletl) ciliy & (Al z3lad @
Al o Lo el Al Al pualiadly il e el @l
o Ay Lasill alail) Aokl S Ol A bl e paall gl
3 zsar IS O A Lensen i Ll V) clge sy LSSl DR (g p2 )
3 o SAll Al AUl Ay o3l Aledl) 8 Sl aaad (ala 2Ly sl s
YoV Truong Y+ YVepyals maall ae €Y 0Veag) o S b K3
us.u 4(\' ) /\,Jena N ‘:\“__\.;J ¢Y o) /\ce\.n\g\} J:\AAJ\ e ¢Y \Vch\
A P AR
aaibiad 5 Laledl) Al s aalad sy s paldll addlly i il
il Aaleial) e glaall ) dlia) ciliatall alail) Cilaal s i) jlea 5 ailalaial g
B lpandldt o 4d) jlad) 431 H.‘.sﬂ Q\,jﬂj 4{.\35_“\ Gle gmga Jon A jaadll
/ Akl g alaill alga 403
g ol Lad ) B aglue (g ginall masad 2 o sinall) Jaddl z35a0 o
Sle 05Ky ey clidall g ddagiua) dualaill e g gall 5 3 ) sl aliadl
das o alaie JS0 2D (5 sinall ad 6 dgdae Jgu] €A3a8 ) alad S <G

ISSN: 2537-0448 elSSN: 2537-0456



Gld el o) — i) el 1 . o N 55 S ot B bt it ol et ol At ariiad

Gsine laa g r(pand o Jaall zisa O3S0 il hily) paal WS
s sinall 15l maan ae 3 Cuny (Jaaa il Aadail 5 Gt N sial)
s sinall e S dleal GuluY) J gl 3 saill 138 234 il £3sa0 o
G gl) A e 5 adnSE Sy Lo s o a5 o Al AU Jaly agledl
oSl Alae (yanati s cdilalaial g alaie JS (ailiadd Luuliall 43, Hlally cadiall
Gsinall Fisad A Laidis Lawal; 4aSill Gladleadl ol Al e )
K@)
L )it s cagaaibiad 5 ¢(pnalriall Cuabiall aleil) (o glil Capa Al o Lgali -
il g sl b
Akl caddaill (5 ginall A gl talaial) s (e il sleall aan ad i WY
il 3 gad PR e ¢(Jlaall) (s ginall 73 gad (A (palaiiall
B)Sm Aglitia L_ILC}AM@:\,}BM\ a.alal) )i Al ‘:L»_'m t_UL.u\ ji ¢Lgandl
Aol aletl) cli A dasiiial) elilaY) S Cilili o
«Guerrero-Roldan et al.,2021 ) &ul 2 leie Slul A1 (e dae Cuaial
Arsovic & Y Yeguially 58 2e ¢Kulkarni & Kale, 2020
€Y ) Uegamaall €YY (oAl ada €YY a2¢ Stefanovic, 2020
¢ Joseph & Abraham, 2019 ¢Y+Y) (golaaall 5 (uig
Sl paas JMA (e oy clgiaaty oladl dulee peal A aleil
g A o L) ABlall 4 jaa s dabed gl (385 alaie JSU Tl dyaslatl)
Lol apaal e Chagll o 2l saaly 48 o L@V o Al e S
o il o3a aal ey A58
‘a.h:d\ <alal o
] ) lgdy ol w
ohany (Jlall)l Cllad Jidad L (109 (Y0 )A) (el Lede
calall 3 5la) aldas o Hla Gaaad il AdadiW) g caladll 5 5l0) alat bl 5 caladl
axiingy Ollilly lpaglly dppall gl el Gesd Caag
osire 13 e glaa ) bl sl el 5 eca¥aladd) 5 ecilaa ) 52l
k) A g ) pll) iy (B el Bl Cilh i Kot

ISSN: 2537-0448 elSSN: 2537-0456



0 Vo8 gl (1) f— () 5 « e gl et AL B i Bl

Diviak & Y+ Weamld Y4¥e @) e K

b aladll Ollas Gl gal s o3 Alaal sz‘ (=Y Y4 ¢Vondra,2016
ot Jiam Al g A5 Iy Al i)
seailad GOUAL palaiall mpen A ARyl aledl) dlee Jadd )
Al Gl cadlaill apanadll Baga (puads dge iy A pall agdlala
dalee (U 8 Al bl e 32T JYA (e cdaaddadll Ol jaall i ghatg
: po
IS i) el (g ginall mje JBA (e cuapadiy alaill ddee 3 65 Y
Al Aiasslase 3 3 s opalaiall 438 jeall ) gnll dallaal calaia
&b peiaebua s Cpalaiall g gl (Jad JS5 405585 AT daal ) 05 0 Y
k) adail) lall jlaal
iy opalaiall SN bl el eS8 Labkg g
Aaniall aledll Cila gl i
o8 Ualail) Aaii) 8 agadi 5aa g (ppalaiall ¢haly Lalal) e gladll 5 0
Al ddee sad agiandly (e 2 3 il Gl
<l 3 bacluall anafi e aeluy Les bl Cpaleiall LS sl il
Aadll) bl 385 alaill Cl jlue Jpaedl J2ill 5 ccansdiall
Aadsl) i) 8 alal) @3das cligle =

ol G Y (Bienkowski et al., 2012 ¥+ ) decaa ) 4l ﬁjLi}i
U saill e s il e )l (e 038 aladl
rie Al Al pae Cpalatiall Jeldi e da3lll Gllall pany @il 23 5a3 )
2 (e (5 sina mheal 8 alaiall dpady A CE g — ALY e dlaY)
Gslal () ALY aleall Slad) iy el caleiall LSy A eUadY)
Alaial o Litall agilaly 5aiill g ppalaiall a2 daglial 48 yrall 4lal) g caledl
ALl aleia) #las
Sl 23 a1 e palaiall ) 4 )l il slaall dallae At S & jaa Y
s e alaia JS (5 il aDlall addail (5 ginall (2 5a]
iall Cigll 3 acally sacluall W38y ool jaddl Jiay cJisil) ol aa Y
Aailal] Aaiil g algall b Sl (i Saall Calaiall
Caagr ¢ 5 23 ga (pe Al £ lAY) B (g BN iy e slaall s ) €
Onalaall 5 5l0Y) g3l Cangy aleial) Alls e Ay Aaaly Lk
e@.umi_x e@_‘a\ai e Oalziall

ISSN: 2537-0448 elSSN: 2537-0456



Gld el o) — i) el 1 . o N 55 S ot B bt it ol et ol At ariiad

dpa il daktil o
3yl siall e sleall 2381 230 50 Jaall Elaciod da gl dakail ¢ jeds clgiy 23 m
gy A gl haty Lad (ppaniivaall A sl )y i jmY) e
& Aragll Aalil Jae G Leela iul o ) Glaglaal) S5 aghing
(Opalaiall alad dlee Cpunt o Loy (agal) Lpalaill 3] sall dpan] Jant calail
e S Alall @) aid) Gilaglaall e Gaalaiall Jpeas Gloa & (g
Jae 4 dua gl dalil & 38 ¢(Y. YY) Urdaneta-Ponte et al) Gsises
sube dpalat o) g o siall o Gralaiall Bacbue o Laga 138 35 iSIY) aledll
Axadatl) agilalial 5 dla i3
Led 42 3 s 53 it Al a5 A i) Aalai] o ggda o o hatinn ¢Gam Laa
o plaiadl B e o ade pualia] Uaiade Goa g addivall 4 si 3 80
.(Manouselis et al.,2012) 4iSaall ) LAl (e 3 S dalise
e adiai cliEs; @ sl Ll (Ricci et al,.2015) osals i) Lise WS
A5 S bl i (B o ) Al it

(i i ) Ll A8 A g Iy il 8 e gil) Aadaif ot
(Y A
26 siaall u.h dailal) suyéﬂ\ dalai :‘fji

Cpeddiuall oy yad Ao gginadl ) satied) dua gl Akl Jaad
8 Opeadinall Chy yed Cldle s AN jualially s ill 5 ASd) 2g3LS sl
Jie @by Clysinay Claslee o ggind Al jualially dpa bl 4l
Al Jal yall IS 5 g ey sl Cladia 5l i)
1350 585 O (S ills e pmalinll il sinal By jeaial) iy et cale Ui o)
 Agades Uaiil 5 dhpaded G535 chaatled IS 5 hyatles
Clile e B de (058 Lo Sale 5 Al dlans ae aleiall Cay e cile L) oY
(o Gl el ) AlaYl o oald) b LSl ) aalial) Cay e
agindd)l @l lealls abuiall Lpadail) LGN Jie cpalaiall Lieagl iyl
eanil) Galall ) agilllia
abuiall oy pai clile Gy Al il Clua Gasb ge Al LY
¢ Wang et al.,2018 ¢Adomavicius & Tuzhilin , 2005 _r<islls
.(Lops et al.,2019)

ISSN: 2537-0448 elSSN: 2537-0456



0 Vo8 gl (1) f— () 5 « e gl et AL B i Bl

A glail) Adhuatl) o Aailil) L gilf Aalas (Ll

b Al Agatll 1) saiieeal) dpa gl Aalail a4V Jias
Slaagi Oyotayy Al jualiall §sliad (pellie Gt o) sinll
A Bl Lpa gl AakiY (oY) okl adinyy (perdiual ae sl
paliadl g cpeadiioal) 4l an gl Je a3 3) 6 SIA e 4 gladl) dudeatl)
Liall)l il @zh elhaa¥) oSN Y el ki wa Gy
Bobadilla et swaliall cayiiaiy coiiailly 5l 73 gaill ) 3a5iiall 435 gladl)
Bobadilla et al.,2009). ¢ Segal et al.,2014+al.,2013)
A ) o Al A i) Al (LIS

Ladie Cila g jbisad) e 48 jpaal) e 26l G gl dadasl culudi acied
B 4 yea o jualiall Clysina (5 siady LS e paid) iyl o) 5S8
Capa sl sac) s Jaall jualial Baaall peddiiall 48 jee adiindy  Jlaall
S Baaall e g jlisl Gany 8 ik ) ¢l sl a5 addinall Clalaial
@ Gubill Ba Laulia e o Sie S0 5 Y ol ualiall Lo ilal Y
b maliall Cp Babaall 3y g i) ABa)) sy ¢35 IV abeilly dpum il Aol
1548 aaint LSy bl (s e (5 5iad Y Ll aalis 5 I aladl
.(Lu etal,.2020¢Tarus et al.,2018) e s235all 28 jrall JSLa e
Al dua gal) daai) clay

a2l 8 a5 s e odlef 5 ) sSaall A a1 (e F2 e GBikal
We o i) gaa) adiad 3 ¢ iiall alladl 8 Al dpa gl Lokl (ha
s s slul S Canaz Lalas e il g Juadl ool anaiil 65 a1 )
>( Burke, 2002¢ Sabeima et al., 2022) ¢«Cano & Morisio,2017
A5 A ) iy (B o i) A 3

GV By Aty s N (ol iy A il Adadl (3
r Ul 8 a s (YY) | Zhang et al) oals
dallea s Lglhadl gl Cladia L) o Ugsue A addiual dgals-)
Calaiall Ealas) 5 aasineal) dgal 5 (3laie
Gl Jain il 5 caldail) cilily aaas clilpd) 3acl8 (0 345 Ul 3acl8 aala- Y
e aladll Glily el (i paliall Glily 32cly alaiall Clily sacld
Cay i cale gl jaY adaivdi il s caadiue IS Aalall cilS slull 5 Gl sleall
Ll / S /sl K e Glaglaadl e paliall bl 32l (g giaty caladll

ISSN: 2537-0448 elSSN: 2537-0456



Gld el o) — i) el 1 . o N 55 S ot B bt it ol et ol At ariiad

Lol A5,k N8 Al dlai e aled) sl s gl o ae-¥
Aalida jalias e il dalle cany Y1 cpalaiall Claa ¢ jaiay g da jiaal)
Saall b (bl dallas aa Lediaa 5 Ledy gad g Clilall &1 il 325k (e
835 55 plaiall iy jai Ban g o Shasill o jas (g Sa (ssinas Apasill 3Lk
Glaa gil) 5 oL &3 Lo Balad dpa il (3ok Ml ualisll Cilaw aa
Ll Al A e agine el Gpeddidl 2385 5 paliall (e 45 e 4l
3_mall Al o
sz Lgde i 3 el all g oW 8 Cilsanse 330 3 ppal) alaill 1lgdy s
el plailly 5l 5 Ll Lle (3llad ety cAd ) e Ajinall odailly (il
eldy il syl o balde )y oSG and ) ¢ASAI A jedl e
(Gas Laa (Y2YY 05 AT dpeal) o) il ) Jseasll ¢ alaiadl JY i)
el @l (YOVA) oy Ldde ai i puall Aadai¥) ageie Lo o i
Baiaal) OSSN Ja A ad a8y L) 50dl) 48 jee dadeil dadias 4y guls
e 53 285 Aalail Ly (Y4 77) (5 a05 ameall v Lide LS

il (e £ piage Jon Glaglaall (1o dadin S Haal Glily 32cd
el 238 Y Al A dga gell Sl e YA (e Lealadinl alaiall
i) ad) zling o gmga g1 Jsa laslaall 5 ¢ Jualill
5_mal) Aala¥) jaillad =

(YT oals maall s £Y ) Al €Y ) Vedielan) Al s sl
s i 63 dll e ailiad 33 )
5L Bl S Ja 48yl a5 5 e i g L8l e 5,0l v/
Adle

Uiara ol Ja e 50l 5 dilal) g Cadall s Joaeill 2lSa) 5 45 yally ausd
COixa Jlae
st S (e il ) g o Jglall ) Jla il 5 ez limay) e g8 v/
Lo i s dalidl il sladll
388 a5 Al el ) (e B pmaldl Ak e La 138 5 eyl Jia) Slas v/
Apal)l dadadll e laraas
A Jax A el Jlaally 85 5 Ualis 5f Adagi 3o ) Cam cJlanall 3330 v/
ASA (L pail) dadai) o

ISSN: 2537-0448 elSSN: 2537-0456



0 Vo8 gl (1) f— () 5 « e gl et AL B i Bl

A8 el &) e OOl Saclial dadian A guls alad iy A7 Lely jai
e plaiall we oS A58 ASD Gl )l A 288 PR e Apall G leall
. (Graesser et al.,2018)alxill sais {5alue (255 Al 5 (382 (5 giusa
lagled A 55 Ama 0 gl S (Anwar et al.,2022) 050305 sl Ldde 5
JA3 (50 agn (51 61y ¢(palaiall Caall AL 5 afadia s s pilie cillaadle
Gl Aadal w2358y M leall bl 45k dala) eda Gl g
o ol alail) oo il adatll (o SVl (e Al 5 Ao sana 3 ASY)
A gl gl bl 5 Ul Cillaind Cuaiud Lil L) Aalia) cas)
;2\,35.35\ Qi Al aalaty aﬂgﬂj\ ;\7\:\,\1\ "
HELE) 4&&4&\&5@Ji‘;9%5ﬂ\wjﬂ\wi‘é#
Jaall i & g gally Adlaiall il sheall 5 4 jaall o g siad o) 5252
CaSll 8 (5 gima b5l Jlaall e slaa BSA il Aadai] w2850 5 ¢33l
Jiiad 235 3 ¢y palaiall Lea lay Al ALY e laYls JLERY) o ge Laal
Aan il Gl ya) aeal dlaill (he Jiles Jlnal de siiall e slaal
) il shaall 5 43l 585 alaiall alad ULy aleiall 73 sad Jlay calaiall 3as -
o L Leadi Gty aladiall 3o g 85 5 ol HLAAYL A jprall CLuiS) (e ()38
bl i 8 Wyl Gkl ALE 4y cpaleiall o amed Al 48 el
: : s
il glaall aat Al 3as gl (o8 g o(aladll g Gyl Bas j) a4 il sl Y
b Aadiiall Gy yxl) Ciladl yiud e (o giatg dpa i) Caloal ga) dad i)
‘;_5. e L ‘_;\l\ QQ;,}S\_)L»YU ‘\A‘)a.d\ ‘)5_93‘5 cz\_m..gja_\ [ BEN Ji 33l U‘“.{)ﬁ c«\.ﬁi
) ) Lol Calaal e
dgaly sany o(Jlai¥l saay) Ulal lede (gllad caxidivadl dgaly sany -t
d&ﬁ)\}; ;\)A\.}C_A.m.\ ‘U:"‘L'-"‘Mt‘d"a‘)ﬂ\ ucd‘gj.s.ms\ ::JAJS\‘_,’.Q eda.\um]\
¢Hagq et al.,2021 <Almasri et al.,2019) aasicall 5 S oy il aUas
.(Graesser et al.,2005
il cliggy o
el sl e aainy (o smls maling Ledly (Y01 ) caliy Sl Ledde

el d.a\.u)l\ Glaia ‘_L‘Jr. ?}M BAaa Cala gl N e c\:.x“ ?X&:LAS\ o
S W e 5 & gl 5 o) panlill (Jie dlglany oLall

Lealadind (S Ayl sn leldl dgals Ll (YY) Guns Jlaill Ledde s
Ao\ ala Ay SR e Aime alee Slad] e (palaiall ae Ll

ISSN: 2537-0448 elSSN: 2537-0456



Gld el o) — i) el 1 . o N 55 S ot B bt it ol et ol At ariiad

:MJJAS\ Gl gy pallad =

pailadll (e ae (YoYF (5 ATy seall me ¢Y 014 (opaliy Jldll) 23a

) ‘ :Q;_\J\Q;@)‘UJ)AS\QU};))LH@Q;\S\

5 el laall 3881 Jla 8 caudiall alall lse ) 83 sal alaiall d3elisa )

Aalla

el Aleal i) el Cogs lly 5 AAY) Faa) ) A3

Aol Al Gab e aaad A Skl 4 e e Lgilailas

(Ceadinall o 230 HSY Jseasl) 4l

bl sae 8 cilislaall Jibu ) aaen Jlai |

=LY slSA) cildls o dailal) 58K alail) cilipd 45 B3 salial) @
L) Al Ay apenad 3 A Al 3 Lgiaaie] ) el il

‘_,,.Q Gc\.ka‘)!\ ¢15ﬂ\ Q\_usﬁ UJ.G 4l

Llad 4aall olal dalail S5 55 (:(Constructivist theory 4l 4, il -

Loy gl aleill olid Adkide alad cul jluse pLEL Ll 4 ki) (ool e

43 yra oLy A Uadi 155 (535 alaial) O ) Adla) cplatia JS Al 5 (ailiadl]

el i e Gagll Y hae Bl (B ALY @Al DA e Al

Kara & Sevim, s coleld 3 6 A (e 258 IS alad gt g8 4K

/ (2013)

elwiall G 53 (f K53 :(Cognitive load theory) (isall deall & i -

o iy dgle USI ) Slas a8 aalet o sld e (380 558 Y ddail 5 aslah (s sl

Uilgns) pgost Laa calad oghul 2330 48l Lol sad Alslae 8 4o 1508 [3ga

Jaall 4k (5ol gLl aelugy oSl iall Amall el 335 & Uil

uaillad & Cuulita GA.\XSE 6 $aa Hﬁj ceanll 10 j:mds qu: ‘_,,A‘)’.AS\

.(Bounajim et al., 2021) alaie JS ala3 gl

Gy padedl) &gl o ) i ) (equivalency theory) silSal 4y ks v

A pnge Adadiily Ao sile alad joliaey cAdlide Apaled Gladl jiul 86 o

psgda o mleil) id Of a3 diling et Gl iy calaie (9 Lanad

. (Simonson et al.,2019)alaill &l ja 58183

el kil ddand gy aleiall e (381 siall aladll o aaiad ) Ll A -

(Pefia-Ayala et al.,2014) cuals 4 Ly dul Sy cadliy s A 1Y)

Aabail lede 35 5 Ll kil e Lol Ay ks of X 3l bl 530 o

O M~ -t

ISSN: 2537-0448 elSSN: 2537-0456



0 ¥ Y€ gl (1) £ — (A) 20 e gl et 5l e s bl

by e el o e 85 :(connectivism theory) 4Lyl 4, kil o
L e (BUas &g (e L\.\Q G:J\ Ll g5l 5 ddiaadiall Gl slaall de gana
JalSs e HIladY) Ay i) aiidy A6 peall Allal) Lilla o Zhenl ST 4
cdiall oy YL A Ll e Leaafﬁ SN [PRIER T [ R F P I
& Bl o5 8 ALalKia Baa 5 LY Lty Lag diall Jua 5 lase e o @
osa by el ) dnge Jie goal sie ) Aliag (Say e bl
.(Voskoglou,2022) <y by jeliag
2l ;(User-Cantered Design) sadiuadl Je 35 jall aveatl) 3y a3 1
e b pedidl g e 38 5 G lleal) (g0 de s o A kil o3
clalhaia Ole W) e 33N & ‘;ASJS\ C\_\.\.d\ J}Lu: 3) caﬁjﬁj C\_\.\.d\ Al
A el kil e 235, (Chammas et al.,2015) 43dasle 5 4dlaal 5 223t
O A S AKY) AaHll aledll Gl apenal & Glul N Lgde &S5 )
.(Vesin et al.,2018) ¢als

(Joseph &  oaluls mis Aun e g3V
s (AeLS) S5 s i) aled allas ks cacial 3l Abraham ,2019)
plai & Cpalwiall s by st e aild s la il ol el sl
GA.\L.J Sl )45}41 ol J,u.u B)':m e\_v;xu\ dm QA Moodle 63*35‘ s)\g)
FINP u_uuq\ 3 ‘uu}s“,m u.n\_xs,d ?@41\ e ;Lu 4.\.1}».»1;5\ g_,uyjn
JL}.};\@M\JJS\ a\d\ k_ﬂ.m.ij s@q)&;&qhaumwwﬂ\mc@_\d\
u\ c.x\_u.“ g_:)@Ja\) ‘g_a}.u\;“ L_aLn}u) g_:\.c_)m}d ‘LS-"‘-’JA_‘,J-‘E tdac g1 ‘55);“\
do gaadl (o LIS ST Ay 2l de gaaall (sl 1 Alau gidl) Al
Akl e ddels S paadl) (ASH s SV Uil aa) Gl el
u.x.u.’a.ﬂ\ u.mla.ml\ ;\.J\ u.u.u;.: ‘-,,A og\.ﬁS ).:S\ ‘\l}u} 4\_1}5 ‘_J\ AAL..a\ M_:.J.\Xs.x.‘\
MUQSJ@&AMMHMJJ Cadaa L;‘d\ (V~\"'\) L.;M\M\)Jk_}d;}
Somall @l gl il ys ) e Agaiil jaadll da gide aladll jolias e
Anall eae 4y spen 3 seaiall dadla Ay il IS 8 L) Sl pall QU
Al Ll ol il 5 chan) g de ganal ayaill 4nd zeiall Lo Al jall Caaiel 5
O mall @l Slma gy W) il gl Adaadle Aldayy 4 me Jldd) (e 3 ke
& ) Gakil) allal Glas] JIb $08 3say ) Al il cuald
A8 LSl aladl) day Adels e Jo Lae cddaadlall ddlayy (8 el LIRY)

ISSN: 2537-0448 elSSN: 2537-0456



sl el 13— el > o N 55 S Bl lal) il phas] Pl Al ala Al it

oaiiodl Lgiliey daddivall Hyuadl dsgie alaill ilas e Al
_(;gﬁ\_)ﬁj c(sgjj..y\ slel yag s(a@ﬁ\;\,;ﬁab ¢ Oaliall

(Arsovic & Wb gilding  lisuyl  Aulpy el LS
bl o w8 (S5 A5 s i ales il L3 5as Stefanovic, 2020)
e Gy oA Y (Moodle aledll 5l alat NS e Aalull 48 jadll 5 aladl
Y A G (e Aged Ly a8 el adaill 6 MAILS At OIS
(Opeladll and G gana) A Al COUa g (Al J8 Lo alae aud de gana)
taae s A yme HUEAL 8 Al ) < gl i g el slaall Lin 1 535 S
OF Al il < jelal s calail) i (lajilu Jald (ubiay cganns L8
Sl Al st NS e el g pema ) A el de gendd) U
b (e iall mieal & i Gy ) gumal s e f il Jansia | giia - yikal)
el i Iy el MR e el 1y e cpdl daliall de seadll
aleill dlae s jia iling i lad) e Uilagl 158 A abeill olas el 5
Ol (gl Lgiat
G alatl) iy A alail) sl 130 ganal)
) Al sbud aggda o

& alal) alady Al LM (Ve (YY) alailly (e 4lie
M i JshaY Lo Baleia Yl e saclun g saaall Cila glaall allsin

Al Gl Sl SinY Chuay Ll (Y2 YY) anasdl 4i’e LS
Jiladlly ealaiill g (IS aaaie Cilghad AT Gl Cilegleall dallad
& il Lay dpadaill 4y a3 skt o alaiall ae iy Lae ooy 15 ¢ jliall
Al 5 Al sl 5 s o) ol Aailias
el cullul cliial o

¢ palaiall dabisal) aledll bl sty ddag jall Al (e 2aall 2 g
qx&\} cc.ﬁ\.«.ﬂ\ Y \}"‘*A} (e )LJ&L\L@AJ alial ‘_A\ L@.Q}.ﬁj a2 &2
calld 8 Lo Lad CaMAY) 56K My el oda <l Al el il
Lndil) ailadll Gacaiil dag¥) saamie (S8 Al Giansd caydil 5 AdaaSlall
ulally (it 38 aaly axy o a8 AY) Lpiany g dilan ol 5 48 2l
(YT (s aTs aeall e ) el i) 5 adll

agle 15l i (Coffeld et al,.2004) o5 ATy 2 S # 8l S8
23 5ad G 0e Y “Families of learning style® alaill cullul cale

ISSN: 2537-0448 elSSN: 2537-0456



0 Vo8 gl (1) f— () 5 « e gl et AL B i Bl

b s ozalaill o cp Al An BV By il ead b Cired alail) LY
N

A )65 ol o ikall el - LM\M\Q;@GM(,L_J\QMJMLJ |
M#Wumu)&dw\@@ u_\.ﬂb.u‘)!\ 0dA s\A_).wun_uual\unj
A 8 Ly il Gl il e e glaall dallaal sl @1 aY) A Jias
Ol O zasai Jie cpualll s A8 jall s pandl s el T )Y Aiad) )
Ay «(Torrance) osilosi «(Paivio)séh «(Dunn and Dunn)
.(Gregorc)

Glalall e 0585 O it G e pmall ) e A aladl) calld Y
M}d\u\_\lﬁﬂ\ ‘)Ja.\.méc ﬁfj‘ﬁ}d\ew\um\.mu&@d\uw\
(Cooper) s ¢ (Broverman) Gl ds » zdsed Jia cilaglaall &l )
. (Holzman and Klein Hudson) ¢ s« 05238 5 Gl 3isa ¢(Hunt) <uilac

Dsom i o gSaall (e S dpaddll sl e dald) Wil ol Y
Gilsa apen B Al Lpaddl) Cledlly pailadll Al A el
«(Myers-Briggs) Js» Ik zisad Jie | & a8l OOlelal)
(Miller) Ll ¢( (Jackson) ¢s-Sla

Ml Wi S (el 3 e pall aladll Cadt e dailal) aladll Cullud - €
Gy U Caaeiall aladll b dlile Calaty 4065 Gallad e Yo deula
«((Kolb) S 73 5ai Jia clgiallan g il shaall 81 3 gy o (uSay (ulial
oMé ¢ (Honey and Mumford)a,siess S8 ¢ (McCarthy) S\
.(Felder and Silverman) ¢l il

galie ) aladll Cullal e JEY) bl il aladll zalie Jle daildl) o
a5 dale alall oles Aallas 8 Cpalaiall Jouall Couai Al cadlon] jiul 5 alacl
zisei Jie copalaiadl LGS Sl A8 jaall iliat) a1y dagall agi) ) gusil
Grasha- o,y Wisls o(Entwistle) Jiwssi) (Vermunt) <ise yé
.(Biggs) J=x « (Riechmann)

S lbhaY) slSl) il o daildl 4l cilind) 8 alail) cullul zilai @
~ (Honey & Mumford,1992) 2 s8ass st gisai ¥

Gl & Gilay) abuidl) Led Jeliny alaill cullil a3 s say (Ssd 7 8
‘;Q} c‘\slmj‘)\)njk_\\‘)sa.deh_\h

bl Ll sl a4 alatiall (m.\.\} :(Activity) Ll ARSI
d)\; e d.saﬂ\ dSuu elx.u .J\ cc\_xc\.x.;j\ LA}AAA} my‘ ‘_,’A 4.5)\.“.«3\}

ISSN: 2537-0448 elSSN: 2537-0456



Gld el o) — i) el 1 . o N 55 S ot B bt it ol et ol At ariiad

sania s (liBlial BaL8 8 dadall dayy olaial sgd (o sAY) ae Ll a0V
Saaall @l pal) A jladd
ealr odn s G e adls Jalial alaiall ity 1(Reflector) dabial) csluy) -
Aanlal) el s s Al clabizy) ) Jead Cil<
Gihiag clud) 1 8 Alaidl Zay o(Theorist) hidl caglud) -y
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DS 3 as e el alaidl e ssy i(Pragmatist) xddll ooslu) -
DSEY) i gy gy s cAdlal (Gaiad) A Ao juy CaGuald i 43 yhy 3a0al)
(Y Y+l <Baharudin et al,.2017) (eall quall Bl (& <y il 5
VARK,2006)) & gz gal :Lils

Ul apanl (Y02 ) dle 8 Sl 0l S5 griasdh (s 4n 581 23500 58 s
) Opalriiall alas Cadlaf 23 gail) (il cila sleall dallas die (paleiall sl
r AU 8 A g dilise gl dey )]
Lol 5 <o glanall ) ja) o sba) 138 Gy s(Visual) el alaill o ghd -
dallea Linlladd g0 adalia o by pgu ) sl «lhlie 5 il a5 ) ua b
ALl
0585 o sl 138 8 ) salediall Jiady :(Auditory) xeud alxill sl -Y
Gl palaall JMA e Juadl JSE) (0 salriys A shie 5 de sawe Cilasleall
LY e Caaaill
coaadl Gl 13 L5 (Write /Read) LS / el i aladll cogluf -¥
ekl Jia sL@J\S.u\ e LUK 5 3e) H8ll a gucad é\ Batiaall Cala Al
SIS el 8 g b gl 5 00 8l g i Y el 5 iy ) gl Jia (Al
Jazadill S )l sl paay (Kinaesthetic): Soall aledll oslud -
Osalaiall 5 (Aiiall sl slSlaall) L jlaall s 3yl alasiinly Lag yall S)aY)
s galo add s JDIA (e Lal ) 1 (g shast e s 138 ) sliady ()
&‘-L}M;\}I _9.13.\5 tiatAA _gi 2\:}3&-\4}3 UAJ‘)‘: d.\A 63\5& }i MJL&A _si 6&‘ }i
(Espinoza-Poves et al.,2019 ¢ Fleming & Mills,1992) 488~
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3 talaill gl A3 5a3 () AAA) ale (8 Glails laialy ol 3 jLi ) ¢ la
B dua i L gl dinigl) Ol (G alail) cdlad 8 CUEUAY) aal agdl anla
(Ja_d\ uhh&\m‘mhmjuaﬂuww@mm@\mﬁ@uﬂuﬂ
(e\‘i"t\) ?L‘: uba)slu.u) J.\lﬁ CJ}A—J PN d)\ L_U}Ja} L_iM\ & Lﬁ'ﬂ
?L‘; 63) c‘\_ﬂw\ M)JLSMY}WBL;LJ\A}X)“ \)"JL’} J.ﬂﬁ JJLA.&MJ‘\LM\}J
A_tlud\.@.c\.m;\} &_1\_\\;.\.“:‘2\ e L) c_m;.\ d); (e CJ}A—\M J}J:: (e\C\C\ﬁ)
Al featil s paling Ldlaiu) 5 pualiall e dae Jaaed g Laladl Jalail)
Al 8 a5 kil gl Calld Ay ) C"SJA.\U::).\;‘Y\
Alaal ela-u 3 : (Active - Reflective Style) Lelill - Ladall skl )
&b Jaall dilead) ik Aty cuadll DA e Ladill sl
el alaiall Jilie 3 ¢ a3 Lparlad s il sheall 2lia () sliady g Cile sana
Lead Jalill 5 Leiaiy cilaglaall and A a4 alS iy 3ah aigy (53
(g2l Jaall Simia ¢ 522
Ja Al (Sensing - Intuitive Style) sl - Zall gl Y
(s gall) Apardeil ol gall 5 anliall 5 iEal) alad snd dn 5l o (o pminall )
S Bl by okl el aladiuly cOIKER Ja () salsiall Jlaiy
Apic g dpadly ST g @l o Sl Jaualdil) pe ually s
Aladly el gl Jayy B e ns Ailee ST 1 o ) Gl
st da Sl g el ol sl HSEl) Glaal ) salaiall Sigy (Jilially | sl
(B 5 YY) GLEST e 3558 ST an g ¢ el o) s Loy el laill agd
o osmall Gualeilall e Iaai s 2y DS 98 oK o ) sbaas
oo Qumil Wadad Wiy 1(Visual-Verbal Style) il - (s peaill sl ¥
‘eJdb Tgmpn i Gs e s Ay s ys psea e Bakall Ay puadl JIKEYI (B8
Aaeisl) Adadll) ol ynil) 5 Ay il G gmill ST Jay (o201 Jadll) alwiall Jilia
(o yaill s Ll IR agale (g B3l sl Slo () shany s sS4l
Gl o) peally s ginall (e o L 3l STy Jumdl aladll 05K
) Ayl
osaliall oleis (Sequential — Global) LS — ulull Csluy) ¢
gLl ) Gl A e had alad a6 agadl & ey 68 psea Aiag 8 Gl gl
Ao 488y &l phad A (e aladll g o Jslall alag) (A As aie Agglate &) jla
el Ty abeild ccalgall Jsall) 5 JSI el Jiie Jpaliily () saiens
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O5° (S phe and IS5 Dl o) gall Gilagind 5 6308 <l shady 05 @ sluY)
5y sall e slad o slany ol sall G iS5 Lo Vsalaty of xS0 a5l Ay
O _Lg\}j\ Aaa g pAaxall UG a; ler_ CdE Gy saaan ?‘3 Al
kil Llaal ST aa 5 dana @ik be LY aueai s dalisa) G
¢ Graf et al.,2007 ¢Felder & Spurlin,2005) Zxul sl 44 yaall 5 dalall
Felder, 2002).
plSl) clils o Aailal Adal cligl) B Al coglad aaad clli e
,‘;cl.'\hm‘lt

Sweta & Lal ¢Karagiannis & Satratzemi,2020) ¢ JS <A
sl by Gaaleiall it T Gi(Anantharaman et al,.2018 ¢,2017
Gy o5 Lpapanai die elilall olSA) e aildl) A9l alaill iy 8 ol
() (s e oo LR Gy sk
(Explicit or 4sstadl 5l day pall dadailly ans Wl (Y1 apdll
s clilul o Bile o385 )5 ¢ Collaborative Modelling Static)
(S il 8 ) galatiall Lgde sy Gunlia
Implicit or automatic modelling Al s Agiall dadall Ly
On Glastn ol lila) (gl el () 50 QT el Qi) Les o 58 (Dynamic)
@iy caleil) dplae oL 8 aleill clas A 53 e sheall aand Cuny caliall
G sinall B3 5 calall iy 8 5 i) o pgleli M\‘;\j i s A8l e
A8y ST 23l e Jsandl 5 e laY) dadas DA

ey bl Al e paall Gl s e sl alhiall 13 o
Gadel a8 (Agiad & Meziane,2019)5 (Kurilovas,2019) il
O QT paleiiall ala o slasd Calla 3 cdyianall dadail) 45y Hh e 40l 2l
o il Ladail g alaill OIa 485 e Al Apdyioal alad sas 5 JMA
il o dailal) 4dsil) clipdl b abaill Gglul aaad clily jilaa o
.ucl.'ihm\l\ slsAl)

s agidluiaiiy ¢pabeially Laldll daddll i) gasds Jid
Glala 4l «asll dlee 3 lgading S aledddl zisar Jah agales
g pall dadal dand o Wl bl jeaddl 3 U3 WS (goad s alaiall
zasai Aggdl LAWYy Galiall JMA (e saa)y § e e sheal) et Cusy
las (el ety ULl L aand ) dpiaall Zadaill YA (e sl caleiall
Adie] g Aaliad) aatild) Y LS e @)ﬂ\ 0l ‘; {»Ja_\.d\ CJ}M .33_}1} caalid g
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Laaiinsall 40 Y1 llall G glady iy Hiae 35 s pde ey Aoy yual) dadaill
3l dilise o) ool DG CndA 88 dpianall A dail) 8 Ll calaiall 23 ga £ LAY
il Jaly el ) clegdll s )l Jals aleid) @lola ;o s i)
Joal il Jiluy Jie il Cajlall ciliaie o cblull z)aiul o sl
.(Katsaris, & Vidakis, 2021) =WiaY!

) lapill 5 alaiall @ gl i Haae Ao Alall dul A Cade ! )
A il dadail 5 alal] cOlIaT aladiuly LS A3l JA1s Leay

il G (Al et al,2019) ATy e Al s e gLV,
At g (S5 S5 alad allas A Ay gl A yall 8 Cpalaiall aled Goslad aaa
gl aea Gangy o e aleia JS canls il Ly (L sall alail) gl i
e 2e &= (ICDL) _sismeSll 3okl 4 gal) dad Hl) salels Ao J puanll
Ay peall dadail) ol (oY) il 43 ke Al Hal) Caandiind (glaie¥) 8 g )
< ekl 5 ¢ (Felder-Silverman) lesali il alail) oo gl il DA (e
&8 Cnalaiall (e 06T ST iall SAN Al aUail) - Las dud all il
O hadd 0T Lty sy (50 Bl o Jsaally 4y jaill de sendl
s e gl el aaledll o fshaas daliall de gandl L Caleiall
2Ly alaill dagl piul Janm e 0l # yiall SA) el i pSIY) alacll
DLV L Jle ool |CDL salgds (e Jsandl s o padil) alaill gl e
WEKA geelidd Skl ) jaial Gubad aladiuly sl

alad Ay apaal Cudal duljn (YY) galeadll 5 Guis oals
CldUall (gl ol ) calall Gl G g dpali B Lgtileld (Ll 4,83 4 g i)
YA (e day peall dadadll G ol Cuadiid g ol 8 Ala ) 8 il g sall
S pail and meiall e Al el 5 WVARK aladl) cosld Lal
(b sie (pm Ailian) AV I3 (3558 sy Al Hall il @ yelal 5 (e sana
Gabill adlal Aaadlll dilayy 8 jeall Juasdll Loy bl il o
gl
,g.d.d\ aanl) @ laa &Sl ) gaal)
alad) Gl @l i aggda @

aiill s @l jlgall s Cojlaall (e Ao saase Ll e @l laall oyl
g S (pme Bli 5l dae ol degay alsll (addll LeShia Al il gall
.(Butler, 1978) i 5
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Q\JL@.AM} LJJL&AJ\} Cladl (e 2.:;}4.;.4" (Y'Y\) L..g).g_aﬂ\ L@_ﬁ_)cj
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i e lie Bara Bile 585 L B 3aladl @l jlaadl D18 (e de sena Y
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slact o Lladl cilul all Al slaie) Jie o alel) Gandl s opfiali) dga il
ot ol Gl il lan aaf yaal il i
A )52V 5 algall dant 8 dagall Jalaall (ha a5 csl SV (pedill 0
Aolinsall 5 aaall <l ) s 4
) a5 il ) skt B3 Ly dealth s eatlaliind g Glasall Aagda 1
Lladl ol pall Al gl W 8 63 w330 <l laadl g cilllaiall 48 el Ley Say
Al shaill 5 Sl el @lli ol Ly
<l haadl 93a8 ) sal1y Cajleall 5 algall st A (e i) Jlas Y
el il ol Ak ol A
wealad) dialdh &) jlaa lulal e

e ) b Lled) il ) Al S 501 aladl Ganl ol lan cadila
ot s el ylan ol ) Ledioa ) (Y)Y Galia il 53 Lia il 2l
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G Wil caad ) Apaddll ISl all Ay daadd Gl )
Jia cadlal sty olad) o sacludy ing dae) (e 4K il Gl
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Gl (A danlls 0 AY)
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A ) iy Alall @l o) sl dgiaa ladly el il delua
b Lad) 48y yha g ) Aie st (aall Zaplal SO rgiall pad Adal)
slanll culall g (5 daill el g day 1 cdauiall Aibas ) ) sl
Ll s Al ASE JLis) Lo Cald)l 5,8 ity ddede @l
e 5 ul) Jie clgad Comaall Lalis e calaall 5 5 gall Jalis 43 yea s cUiale Loy s g
ekl ) Al daan B Lalell pal ol Gy oGihie il adan
o) 8 Canaall Jalis dadlae 5 3 58l ol (pe B2UELY) 5 eyl g Caalill dpad s
JLlad) il jall datlal alad) iagd) &) jlas dsali dsar) o

Lalell a0 Leash Ugh e cagndlly Claciaall a3 xual
Al AalaS alal) aal) il jlas Gl ) dals 2] el gl 5 clgilinlai
g (53 JA)) jeanllh agaaadi ci¥lae i€ U opialll 5 Llall il yal)
i) sl il s elalall e i dlae) dal e (e ale Cany 2L A
dliad) aVladl b loldhies Gl claloaly el oo i)
il ) Al (gl adad) Ganyll ol las Aati Agand S A (Y401 VL)
(Y Veohatlus €Y 0T Y (g5 aT5 28N1) Y 8 L)
e et Gy Aalad) Cipadl dlae) b L) bl dulle i, )
Uy Lo Ja 15 de giiall o glaall jabiany i€l aladind JSA (e el
Al ) e glaall jalaa g gal el g 15 (S0 Akl alall 55515 cliiaia
4y yhay Sl dgal o o agi a8 g agaily Llad) il jal) dlla 485 3y 3e3 Y
)y LA | ;j; ‘_,,_°. Leaals ¢ gdd\ Gl &l Hlaad ?@"L“S‘ PR (e dasa
Ge g ge 4] | shn g Lo Al g ¢ oalnl) grgiall ol ghad (35 4dbisall diayl)
Ll (5 0 ADU A paal) Aals] (8 an 505 gl 52 agae 5 0o 2 3 e
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el A e e pdiadl s aal ) (A1 (8 43l e s aledll cilillaial agiSlge Y
Sl 5l 5 Ol g (ystaill g S alaill o s Al agil lgas agil 38
o R gl 5 agd) 505 a8 leds) e Libell il ,all Al pends €
Falal) Al agay jliie i) b il gl Gl gis ¢ palad) Cinll Jlna
CROAY e L3S jlia g Led Dae Yl il sall leda) 5 cladan
Omand (A agad Llall bl all dalla e Cfiald) (53 Byaa A8 jea GUI 2 0
Jiae b AW 3 anseloy Lee ¢dy Sally 480, Lelda¥) agd jlee
G AY) Gialll e sl a8 e s pgealiaial

Gaaill I a3l (Y41 4) Laleds a3 sl Al Jle g3V,
sany daaii (& Ladill aladll Glad) iul Gy e a8 o 508 gl Alad (g
Gadls b el Al el ) SO Gl g el Caadl @il
slal iy i yad s Aada (e sanal paill 4ud il Chadiels ()l
ol (398 dsm 5 Al ) il & pelal s alall Canll LS e 8 sl )
lal i jailly dalall de gaadll Glsjn asgie gn dilas] AYa
CLUS dpan 8 Tl aladll Clal yind 4lad e Jo Lae dgy ol de ganall
LIl (5] el Can

(Garay-Argandona et al.,2021) 05 aTs Usale Ji e sals

alaill iy 8 Llall el jall Ailla sal Agiall o jlan) aaad gl ) 5
sl i)l Al Cuandiud g gl b Alald dasla b Al @Y
3l Hal) Calaal gaiad Al ol laall Gacai gliul e dlaie YU )
By 1) JEY) o oelaall Jaalls G paadl 5 laall of ) gilil) & el
L 5l Sl ) plaadly (3lai CilS Camazal) VLl Gl s (%) .4 5 %0A £)
c(%YY_O) @Jw‘ 50 g c(%\“q.\/) doagidl Q\J\A;j\} ‘(%VV,V) 24:.».\.\
bl Hal) @\}@Q\)M\u@é!h&\é& & gaall C:aUJ\ oda Culalid
A sl el Gailsall 000 elac) O e Afingd) il laall 550 Ll
Al el o Uladl il jall Qs Jiasy s @)UAA\ 3l s dungiall g
A pgililee (pend e g ) Ao U1 sl

alall Sl @l jlas puate i Al AGLal) bl AN e e SaYl
¢Garay-Argandona et al.,2021) ul  ae sl Ll Al jall G aa
Ll Galagind 3 (Y Y Yoo als 233 ¢ Afolabi et al.,2022¢Y « Y Y caaal
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‘«Garay-Argandona et al.,2021) 4w, il Galal s
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alad) il S e e (Yo Y dsie Y ) A aladip ) sal) Al o
Agfiaall G jlgall 585 alus g Adaa e dBlay g (8 jre a5

&t il e Jhall Gl dasngial anladiuly Al Eaall el
¢ alaill gl g oelilaal¥) olSA) cls e Al 4aill aledll Ay sl
a sl meiall g omyad Al meiall aladtiul e A5l Sl jall & pat) Lain
¢ Omalriall Coslad Cauatl dpaall dadall 43 Hhl aug ) ddla) ¢ el
CULELY aladiuly day yeall dadaill 43 Hla cadic) ) clul )l clef cadlay
ALl bl Hall e ddlide days Gl paaie ) Sl J gl LS ¢ &l laa)
Ol Haldl aladll gl & o slaall dallee 2ai Mol Sl s
e eadad (5 sina Can) aaf LS el alall coglal adal) alaill oo slud)
L)) Al 5ol el A8l aladll A Jalo aladl Caad) @l jlaad
adaill e jiale Sl (ool
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Gayl) meia

il il Lngia Al canil s Ao il UL 5 Apel UL Gy aenl
AieS 4 e dngia 25 « (DBR) Design Based Research awaill e
sl Gl yinl sl zalyall Jie) dpaglail) A 4y s skl g asesaly
il laall b Bafaall OGN Jolas (Aakailly cilatiall 5 o) sall ol S2l
Gllae 3 ORI 28 (allad Jea 48 jrall 32 ) SIS (aagh 5 cdpayladl)
UL aaad o el meiall g WL a5 (Plomp,2013) W s gl 5 Leasanal
Gua i) 4 oacley 4 Cua aeadll e il Gl aladiul aie
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(Design-Based Research Collective, aw )all 48 4isas 4 singas
2003; McKenney & Reeves, 2012)
G (Van den Akker et al., 2006) ¢ Al S g ol g

Gl 2 g J-‘J-L'-'J 3l gl (Interventlonlst) Jax Mae—m .
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(%ﬁe)j Qfl:d\ u;.ﬂ\ U\J\J;‘_As MJM\} u.i‘).l.\ﬂ um‘ k_ﬁjj\ JmSj
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(Design and construction) sl 5 aseaill dls ja ¥
ALlal) AL alal) By A 5 el J20) oLy aread] Cuaad dla al) 538
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ssinall jshiy el oY, Aaill aledll Al aadiial) dgal s araai -) A
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S iuale il wes e JAN Gl 8 3l aaine Jaidl)
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