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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.
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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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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

ISSN: 2537-0448 elSSN: 2537-0456



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

Yordealads u) af) dulyn e clinl lay el clal 3 dls g
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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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ALlal) AL alal) By A 5 el J20) oLy aread] Cuaad dla al) 538
Cpranil Ala ) 038 apndl o3 Cum abeill Caslal s elilaia) oISH) il Je
ssinall jshiy el oY, Aaill aledll Al aadiial) dgal s araai -) A
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Gyl die g aaina

S iuale il wes e JAN Gl 8 3l aaine Jaidl)
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