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The interaction between two methods of presenting digital mental maps (full
/ partial) in the virtual classroom environment and the cognitive style
(ambiguity tolerance—intolerance) and its impact on the development of
achievement and metacognitive thinking and reducing the cognitive load of
general diploma students

Abstract: The research aimed to reveal the effect of the interaction between two
methods of displaying digital mind maps (full / partial) and the cognitive method
(ambiguity tolerance-intolerance) in the virtual classroom environment to develop
achievement and metacognitive thinking and reduce the cognitive load among
students of the general diploma. The research followed the descriptive analytical
approach along with the semi-experimental approach. The experimental design
used the binary design between groups. The research sample, which is the same
origin community, consisted of (60) male and female students, who were divided
into four groups; The first group: the group of students with the cognitive method
(ambiguity tolerance) which studied in the full presentation method, the second
group: the group of students with the cognitive style (ambiguity tolerance) which
studied in the partial presentation method, the third group: the group of students
with the cognitive style (ambiguity intolerance) which studied in the full
presentation style The fourth group: the group of students with a cognitive style
(ambiguity intolerance) which studied in a partial presentation style. The
achievement test and the metacognitive thinking scale were applied first to the
research groups, then each group was subjected to its own experimental treatment,
then the achievement test, the metacognitive thinking scale, and the cognitive load

scale were applied afterwards. The results revealed that the students who studied
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in the partial presentation method were superior to the students who studied in
partial presentation method, regardless of the cognitive style of the students in the
dependent variables of the research. There is no statistically significant difference
between the mean scores of students with the cognitive style (ambiguity tolerance)
and students with the cognitive style (ambiguity intolerance) in the post application
of the research tools that can be because of the difference in the cognitive style.
The results also confirmed the existence of an interaction between the two
variables (the full versus partial presentation style, and the cognitive style
tolerance of ambiguity versus intolerance of ambiguity) about achievement only,
while there was no interaction for the same two variables regarding metacognitive
thinking and cognitive load. The research recommended the need to pay more
attention to the partial presentation of digital mind maps, and to train student

teachers to design and produce digital mind maps in its different styles.

Keywords: Digital mind maps - presentation style (full / partial) - cognitive style
(ambiguity  tolerance—intolerance)-virtual  classroom environment -

metacognitive thinking - cognitive load.

cor 6355 rgmug Ol duduw ... axdsill LsglgiSi




ol Ui o €50 &y sumal) Fpna)

+ g b
sl gl sal) N
Aol Bald) AY 1Y) aall e saaa b @i allw sl L dasa ¢ hluall dasa all st )
g5 ;MQJWNJM\JM\JJ@JM‘gM‘Q.AM dﬂwéum@jaﬁ\daﬂgwﬁﬂﬁj
REXIA RN cwﬁﬂlﬁbj@ﬂ/d@ﬁ dl’.u/J.J_uémﬂb
A paall i) AiCa B AR | 4 el (il ale Lt SRt (VAAO) i gREE At )
b o Jelil) QA0 (Y01 9) il Gl 3ka (el 9 cdaal draal) e daaa (Gmin (il g1 2ana asd) )
B il jlgn Aali B (B yaead) gl i g A g YY) A A Jai) AN 4 i) cilasall
Yo Ye . (V) 1o wdy il Luds - ol pla drals sdueLada) g g Sl pd, 4D pall
s (8 gal) peaall Culasaal ol Al Jauaail) g Jladd Aadlall (Y4 Y A) Cmin daa) Gpicea s
- e e deals 1Y) (B adel) Gl Alag 4955 Al sdumalad) dda jall G e pBA pall
SUYA SN (V) 1 9 o il g o gl gl SU ] 4ulS

dﬁ/}” il gi duleld (2019). 433 gl as daal gas s‘ﬁM‘ Cyain PAJ\ A dasa @SJ daal
DU gt Liilial) o glall Erasa B g arl) juSEl & lga uaii] aig GSIY) Luiv il Lol K9 J jralf
B35 ((308) L) daalal) (Bugdia € piwale Al ) Jb ude sdladf Ciall

Al g s agal aliiaS (48 sa /AilEh) 4 g <) Lia M) Jail &) Jaad (Y4 VA) Ll dllal) ae i) 2o daa
il Jlga g ranail) avanail) adlia 3l o (5 s /B8 A9 SN s siaall e Gslul pa Alelis
L paal) Lrant) janfail] Lun ol oS5 oo tail) L g1 9iS5 @il dn (gt il Zil) (a8 g (g puaal) jpSdSY)
ANY Y (8) A qanlellf Lia ol pisi

ol Jmatiall ClUall g ¢ jaial) Alial) 50T (B jral) (i gadd) Jand (Y0 0 V) LA gana 5 oH Lana Laa)
(Y) @ cha ol daals «Loadasl) Ly i) LS i) Ly jil) Luls Gilagf Una (5 g Adblaa S 30

NYe LaA

.American Psychological Association (APA) 48 ¥ (udil) ale dmas aUaT (e udbeal) jlaa) gl pall 4S8 Caal) o) *

Ye¥o ﬁﬂi_ﬁw‘dﬂ‘""‘:)ﬁw\w\ ¢4




el L ) 553 By ol Fgmas

Apaii o A g sy alail) iy 34 ad) A M) Jaif A0 51 (Y 0V A) D Ao e oo
Leala g ill) Lhaal]  acd) daalang Aoy i) A0S Al ol (g ) ) ) jlga g alnl) Jaaail
AYY SN (VY ) PP adel il udaa - gl

g Analiig g gadll Janaail) A 43 g <) Aad) Jai) AN aladiaad ) (Y4 T) e ) ) ae sy
sl g il dlaal) A3 grdl Ay gl w!gig.ﬂjl\ &)ﬁ daanal) daala cilidls oo (YY) pasdsl)
MY 6 g0 oLyl LS - rla g drals

(Sl g 53l (g ) alail) ) il & A M) Jadl JAd) aladiad (Y A) Lana Ba g Jul
Loa o aalail) Lia o 635 b (g (5 pall 48 pal) ey & Eial) &) jlga 43ali o & gucndl) duaiag
ANY 280 (€)M cauledl) Lia ol piSE 4y paal] Land) saudeill

Jmaail) Al b Aad ) Aia dl) Jai) JA) o ailB gals  ddeld (Y Y A) | Aial) jLida dana
L paal) Laand] bl Jf by gy 5 laa, Shpualy ) dadi Gpalaal) QU (gt alail) A Jal AN
NAV V68 (0) V) caludl ) il g

‘Qﬂ/HLﬁ'wj@ﬁﬁ/wﬁgfﬁh &HH@M/#@M,(\‘\‘\Y)dﬁ\g@yﬂ\.\“)ﬂi
A paal) glady) 4uga ;5 Al

Ao ) lad) AciCa 8 AN | Ly il g (il ale 4 Ll pall culladd) (Y00 V) g 9B pA daaa il

Ao yaall sl A< (Vo B AW | ciliudaty by JiT adellf (Y 0V Y) Lo 5N daaa sl

%JJM\MB\H\JA'J\HMQQ%Q)\w\;ﬁ&.ﬁclﬁ,(\%\A).JJW\A&uihmuéhmMi
il g i Aas, I gial) J oY) Cioal) Gda ot il ) Sl gl g (g mad] mSEY) i jlga Apali (B
NN DNYY () T sl il g it 4 parad) Lrand] s Ciludly

bl g (b - ya) Joaall Slagy) Jabadl G Je ) A1 (Y4 1Y) Ll Jeslan) el b plina
A paglail) 3 Jgal) Lila @) g Al o JaTial) alail) i A (i gadd) (Jaal ads / Jaal) & pal)
L ol i1 &y pucaal) Lmand] sanleil) Lus 30T aplail) L o) 9385 G (0 (ALSAY) (5 mal) 1831 9
AACY (V) 1Y cadedl)

ceo 6355 rgmug Ol duduw ... axdsill LsglgiSi




ol Ui o €50 &y sumal) Fpna)

Lndlal) g Somail) Apaii B 45 9 SSIY) a3 Jas) Jad) aladiind Adeld (Y41 9)  sdmad) ag daal ol
il palf Luades) Lralad) laa |y Ailaiag Aa gial) dda pal) Clilds gt Cilaly ) atad gad
JYEY o (V) PV cbdel Sl il g aded) Ciadl) G gidd - 8 ks duadles) dralad) ucidill g 4y g il

@}d\gg&fib@gﬂﬁl\x%ﬂ\u'aﬁgé@&ﬂgguoﬁds&ﬂ\.(Y~Y~).mi.\md=\sh~ujol.h
QHAMW‘@JJJJ‘G&!Q‘J%JQJM‘M\A°Jibgd.~3~)m!(‘4’:'u:‘ﬁ
TV Ve (V)P caudeil Lia ol pii 4y paralf dran) caudeil) Lia ol i) Cilalaal)

Ol Adiblaa (B 4 oIl dlda jal) Al GLAS) A 3 (Y0 ) Y) sl L&y cdagly ) dea cBall g30) ANA
Ll gttt Laall Jruaaill g adlSY) (anadil) g (uind) ey LEBNe 5 B pall &) 59 La Sl < jlgal
O (V) 1 cdaadid

@JM\MM\E\JM\@J:QJS.(LW),Z\.@sm&u)&\mghj‘&umuibmﬁ&
s Lada) g Ay g 5 ilao] ot aadatl) Lo g1 5385 B (gl A jmal) sl (b g Juuandl) dpali B 0 il
LYo LENY (V) P il LS - ) pls deala

Lo (2020). & aall ijgaﬂédj.uj (3l 3 gana daaf dgana 5 (@1 A A Jlaa Ui
) LSl & lgeal] dsadi 6 0 g Jjrad] @8] gl Vi /8" L g ISV it i) Lol ) o
S B Al daals (Busdia i fiuabe Al ) Leslad/ da ol

alail) gl g (Slag) A5G (Al 43 g S A XY Jas) A1) e ABMal) (Y4 V1) 254 anliall de 2
Ly jil) B Ao g Gl g3, (5 pirsl) SELY) Apali B L i g SO alaidl) Ay B ((SILAY) (g gl
AYE 08 VY el S g il Ay il ale g

Caaald) qash) i 25 jalal gj}d/ sed ulida (Y V) sy ﬁM\ A )

S ) Jlga Apali B ARIAN A g ASIY) Aiadl) Jai) JA0) aladE) (Y4 1Y) Sl plla saea Jile
SYNE (VN ) A oo il s - Lgds Lnala Aoy ill) ulS Lhae Aas gial) Ada jall 1Bl gl Audast)

KAX:

YooY ﬁﬂi_ﬁw‘dﬂ‘""‘:)ﬁw\w\ £ 44




el L ) 553 By ol Fgmas

- Acyia A Jai) JAN aladiuly (5 ghiaall e Aaal G JEW LA (Y1 9) Jelan) daaa cigy ) ae
i) g ilasS) B I alaill AN (5 gia g Aol alail) A 8 Asad ) A liall Jail 44
Lo 16385 Ay Cpnalaal) COUall gl VSN 5SS ol jlga a9 A g Sy Gl ) Jhaa anana

SN VY (N) o edy il LS - ) pla drals e laia) g g Sileo] s, aslail

Jai) jalf aladia (Y4 VA) ,wiwg\c*ﬂ\mywww;u sthAwmigéhﬁ\.\P
o Ly oy j2l) AS - (o] gl i Lrals 2y g sl 2 ) Ll A jad) AN (g p (B Aad ) A5

¥ AV Vg

Lai) A aad aladiad S (Y01 9) L AA00 AU & C and) sl g <R ) daaa Craa i de Cpuaal) e
- b g deals oAy il IS Alas L*ym\:\iaﬁ\uﬂhL;ﬁg-‘-\!\uulal\ﬁbmubuw@&\&ﬁi
NTA DAY (A) o ody il s

Apaii B A g SIY) Auia A Jai) A datil i) aladiad dgdetd (Y4 VA il gaf dala i pal) o3l
Lrala Ay i) Luls Alaa dgaiacy) Ada gall CBUa a8 pal) pead) (add g (o ) JYNY) & lga
JUE YA () VY g il LS - ik

AL Alaal) cal AY) dciaisa , il o ple 5 s (V49 4) B gul) Jlas

s B Ell) ) jlga Aali A Aia M) Jail A aladin) Adeld (Y ¥ 0) ) sgd) 3 gana paldi daa Al
il ! Ly paal) Lrand) Aeidil) o] pill 44 pucral) Aaall 3 553 5 ypa) daalag 4 gilal) anid cilillls
JYV YRV (VoA P ol

el squad) Gadd g Juaadl) dgali LB 435 g S Adadl) Jai) AL Adeld (Y4 YY) i aa Jad i
e gl Ly il) S - Luiall drals 14 ilf g 3l) S¥laa (A S gaal] A, el L 515385 B (gl
Neel v, (YN F

M QI YL (a gl Jal ade/daad A pal) elul) e (YY) osaia A (g o8 daaa

() 9 cuale U87 ALaa (o) yiaky Ly 1) 5 ladd) Ay pada il ol

cev 6355 rgmug Ol duduw ... axdsill LsglgiSi




ol Ui o €50 &y sumal) Fpna)

Aiall) Jail yA0) g S o)) 4SS aladiinly da jila Baag (S Addeld (Y01 9) 650 sagd) 2e dana daaa
Lo o1 5380 dndh L (g0 (g il AR ) sl g A o8 93 Ll Al (b A g )
SN o g (Vo) ¥ ey Al S - 5y puarial) drals 25 puaially Ly jil) LS Uaa, aglacil

Akl A5 ) Jas) AL Lageda Al g SSIY) Auall) o adld galiy Aded (Y4 YY) Al 53 aled taaa
e s Ll ;40,00 AUsal] A5 Als palh 30a3 (50 5 923 Juall g (21491 A ) ) g
NYIANYYo (AY Ly il Al

ALY Y ) e ) S S L9 il (Ao anadl ae Ao dgtia he galgl) b 3 gana
Ao jal) 23030 (gl (5 ) SEEl) & jlga Al A diudigh) pu pai A g Y A5a M) Jaif A aladsin)
Y VY (8) P il ) il g it oy paal] Lmand] s Cibudaly ) il g g5 ULaa, Agalacy)

@éﬂ\hﬁb&\ubﬁu\g:\ﬁ.ﬁd\wtdJMQﬁd&Gﬂ\ﬂi,(Y.\V).gﬁUngcméw
GO (50 L3013 alaial) alaid) g Lgaladii) Cf g Aali o A Laia) alail) cilSud -3 Ale L))
JYY Yoo (AN coyall gl Al sl ale g Lu il A Ly e Sl p Llad) Sl A

A paiil A g Y)Y g Ay gl Aiia A Jai) A0 Cpy Sl aladiiad Agdeld (Y41 V) Ala dana dala b ja
LA i oL o phdaae Laadlil) g0t dmdlal) g Ldail) ol ) jlgag agdad) B Sl
VAV (N T daded) Dy il 4 el Tvand) cpalel) Ty il 4 paalf Llaal] A5 Ada jally

Yo

A8 (Al gadall alail) Ay 8 Aiad) Jai) JAY) aladia B & LIS (Y0 VA) Gen dala s B g e
LS -t YY) drals rdy dl) Llaa, podail) Lia 51 5385 Gl (B jaal) pcuad) g Lo jall g (g5 5 Sl
SV oot (VA Pt oy

Ll ) il pie) Luleld (2018). oL Gpall ¢ o G Glasben g sl Cip ¢y uall oy g 54
oy | (Bugedia 4 piiuale Alu ) saidll alad) pold) chall Cilullh Juans 4 4uig <t/ Luia i
Aalasa ¢ gild lalud)

o il ¢ i) Slail) p ggriag LgBDIe g AS) Y1 A prall Cullad) (Y AAY) iy i 3 gana Al
o olll (V) 1P Sl alle Aas iduasdl)

Ye¥o ﬁﬂi_ﬁw‘dﬂ‘""‘:)ﬁw\w\ $EN




el L ) 553 By ol Fgmas

" C pdaial) A it/ Auad ) cilaty) < s daad Gun Je W (Y0 ) 9) Crn dana i) S
e L3 A gal) alail) g aB ) (el il g Al 0 i g 1" gaid) aie /i) alail) o gbad g
OVY 880 (VY o) P oy il LS - gl drals Ay il 4udS Uag o Al af daals Sl

"ayia ) Jag) A0 /SLa8) a s8N alail) (g glinall anall Jaad yn Jeldl) (Y4 YY) Aaal dana dm gl
Grlal) atra Bl ot antail) Juaiy) c jlga daadi o il g 1 JEial) / adinali" 8 ) sl g
S (O P candell Lia ol 0iSi 4 paal) Dirand) ankeillf Lis of0iST A i) A A IS AY)

Ll JA1 o e quabad Gua Je N (Y VA) LB awdll o) ) Gl z3la sl gy ¢33, 2aaa (33, sLi
Lo sally (g ugdl) Juuant) dsalli B (dpadas - S ) (8 sral) cagleal g (oS - (50) A g ASIY) Auia
L i) L o) Lsmand) 2 gy g Sl ot - o p2l) L ST Ay 1) A1 L) il jal) 3 (s

AYAYAY (Yo Ly
é\j‘&.‘\gﬁ(@ﬁﬁ-Qy)xé#\&h&dﬁ&\h&%dﬁ@\,(Y~\A)_M\J&Q@Jdﬁb
Lia o g7 alail) & Ja) A1 g A rall Juaadll o Laa il g o gadd) Jaal o 308 (5 giaa g jaall

AP VY Yo dy il Lin ol ol€U Ay o) duwanl & gag g Cilaw] o - Ly 42N

asgd) s A gAY Aia M) Jail A A inad Aol (Y4 V1) ind) ) 28 (s iy Al g
Lig il o pele) Ao A iy) Al yal) il (gt p glal) Bala (B (5 ) ol ) jlgn dpals
NEY DNV ()Y el il S e - G deala duddil g

gi@\gj&‘g\;\a“hﬂ\hi\ﬂ\ d#,:@slé,(v.v. 10 ) g dganag gy Uae (daMw sld g
Las 538 clbblaay o) poulil) Ciuall cildla 500 a el Cuaay & 101 Sl ) g dals
NNV () P cadil] g 4y g il i) ! Luadles) dralads

g@/ﬁ@@/@%ﬂl&@?/ﬁ)@,“~\‘\),éj&éﬂéjﬁjﬁjéjﬁhﬁ\m?lu#‘g
gl iy Aoy gial) s pall b ot Liild ailal) alell] &l jlga g o6 spad] 558 _pSdilly j jesd)
u‘é&@ygﬂgaﬂ\u}:j\ 6 Sua o ng&qMGSjQSﬁm\&H\,au}u/@ﬁy

Jaiall et} £) a8 a giSa T AL

cea 6355 rgmug Ol duduw ... axdsill LsglgiSi




ol Ui o €50 &y sumal) Fpna)

o Bral) (598 oSl ) g il i g (Y 0V A) gl o sl g o adl) ) gy o gliay
LS Laibs Laala Ay il 4ulS Ana oS0 A g3 b Anew giall Al jall Aglls (52l gradal) aglacll) J gucid

AN (V)T
Ania¥) gl all Ll

Alhajaji, B. H., Algmadi, J. S., & Metwally, A. A. (2020). Exploring the Success of
GMT Technique:Games, Mind-Mapping, and Twitter Hashtags in Teaching
Vocabulary in EFL Higher Education Environment. International Journal of
Higher Education, 9(3), 290-299. D0i:10.5430/ijhe.v9n3p290

Al-Omari, A. A. H., & Al-Dhoon, B. A. (2020). The Impact of E-Mind Mapping
Strategy and Learning Styles on the Achievement of the Tenth-Grade Students
in Biology. Universal Journal of Educational Research, 8(12), 6429-6438. DOI:
10.13189/ujer.2020.081208

Al-Swalha, A. S. (2021). The Impact of E-mind Mapping Strategy on the Academic
Achievement of Jordanian 9th Grade Students in Citizenship and Civic
Education Course. International Journal of Higher Education, 10(3), 1-11,

D0i:10.5430/ijhe.v10n3p223

Antonenko, P. (2007). The effect of leads on cognitive load and learning in a conceptually

rich hypertext environment. A doctoral Dissertation, lowa state university.

Astriani, D., Susilo, H., Suwono, H., Lukiati, B. & Purnomo, A. (2020). Mind
Mapping in Learning Models: A Tool to Improve Student Metacognitive
Skills. International Journal of Emerging Technologies in Learning (iJET),

15(4). 10.3991/ijet. v15i06.12657.

Ye¥o ﬁﬂi_ﬁw‘dﬂ‘""‘:)ﬁw\dw\ 0.




el L ) 553 By ol Fgmas

Atmono, D., Rahmatullah, M., & Sarinang, F. F. (2021). The Impact of Electronic
Mind Map as Part of Learning. In The 2nd International Conference on Social
Sciences  Education, 53-56, Retrieved from: https://www.atlantis-

press.com/proceedings/icsse-20/125953082

Awati, J. S., Desai, S. S., & Tope, S. (2020). Mind Mapping: An Effective Teaching
Learning Evaluation Tool in Engineering Education. Journal of Engineering
Education Transformations, 33, 78-83. Retrieved from:

http://www.journaleet.org/index.php/jeet/article/view/150071/104706

Basilaia, G., Dgebuadze, M., Kantaria, M., & Chokhonelidze, G. (2020). Replacing
the classic learning form at universities as an immediate response to the
COVID-19 virus infection in Georgia. International Journal for Research in

Applied Science & Engineering Technology, 8(3).

Bawaneh, A. K. (2019). The effectiveness of using mind mapping on tenth grade
students’ immediate achievement and retention of electric energy concepts.
Journal of Turkish Science Education, 16(1), 123-138. Retrieved from:
http://www.tused.org/index.php/tused/article/view/227/184

Bhattacharya, D., & Mohalik, R. (2020). Digital Mind Mapping Software: A New
Horizon in the Modern Teaching-Learning Strategy, Journal of Advances in

Education and Philosophy, 400-406.

Buzan, T. (2006). The Buzan study skills handbook: The shortcut to success in
your studies with mind mapping, speed reading and winning memory
techniques. Harlow: BBC Active.
https://books.google.co.id/books/about/The_Buzan_Study Skills_Handbook.html?id=7191VhWX

TvAC&redir_ esc=y

cor 6355 rgmug Ol duduw ... axdsill LsglgiSi



https://www.atlantis-press.com/proceedings/icsse-20/125953082
https://www.atlantis-press.com/proceedings/icsse-20/125953082
http://www.journaleet.org/index.php/jeet/article/view/150071/104706
http://www.tused.org/index.php/tused/article/view/227/184

ol Ui o €50 &y sumal) Fpna)

Buzan, T. (2009). Mind Mapping: Kickstart your Creativity and Transform your Life.
London: BBC Active.

Buzan, T. (2018). Mind map mastery: The complete guide to learning and using the

most powerful thinking tool in the universe. Watkins Media Limited.

Debbag, M., Cukurbasi, B., &Fidan, M. (2021). Use of Digital Mind Maps in
Technology Education: A Pilot Study with Pre-Service Science Teachers.
Informatics in Education, 20(1), 47-68 © 2021 Vilnius University, ETH Zurich
DOI: 10.15388/infedu.2021.03

Deng, Y., Zhang, B., Zheng, X., Liu, Y., Wang, X., & Zhou, C. (2019). The role of
mindfulness and self-control in the relationship between mind-wandering and

metacognition. Personality and Individual Differences, 141, 51-56.

Dhawan, S. (2020). Online learning: A panacea in the time of COVID-19 crises.
Journal of Educational Technology, 49(1), 5-22.
https://doi.org/10.1177/0047239520934018

Ernalida & Ayob, (2018). “The Effect of Constructive Imaginative Mind Maps,
Vee Maps, and Concept Maps on Students’ Attitude and Ability to Write
Short Stories at Senior High School (SMAN)13 Palembang 'in the 1st
International Seminar on Language, Literature and Education, KnE Social

Sciences, pages 318-329. DOI 10.18502/kss.v3i9.2693

Gerjets, P., Scheiter, K. & Catrambone, R. (2004). Designing Instructional
Examples to Reduce Intrinsic Cognitive Load: Molar versus Modular
Presentation of Solution Procedures. Instructional Science, 31(1-2), 33-58. This
is a pre-print version of the article published in Instructional Science ©
Springer, 2004.The original publication is available at

http://www.springerlink.com/content/jl14g60710wn5088/

Ye¥o ﬁﬂi_ﬁw‘dﬂ‘""‘:)ﬁw\dw\ oy



http://www.springerlink.com/content/jl14q60710wn5088/

el L ) 553 By ol Fgmas

Guberman, S.(2015). On Gestalt Theory Principles, Research gate, 37(1), 25-44.

Hollingworth, RW. & McLoughlin, C. (2001). Developing Science Students’
Metacognitive Problem-Solving Skills Online. Australian Journal of

Educational Technology, 17(1), 50-63. https://doi.org/10.14742/ajet.1772

Kalyuga, S. (2006). Assessment of learners organized knowledge structures in

adaptive learning environments. Applied Cognitive Psychology, 31, 23-38

Kalyuga, S. (2011). Cognitive load theory: how many types of loads does it really
need? Educ. Psychol. Rev. 23, 1-19. Doi: 10.1007/s10648-010-9150-7

Katrin Allmendinger and others (2009). Collaborative Learning in Virtual

Classroom Scenarios, Springer- Verlag Berlin Heidelberg, EC-TEL 20009.

Khan, A., Egbue, O., Palkie, B., & Madden, J. (2017). Active learning: Engaging
students to maximize learning in an online course. Electronic Journal of E-

learning, 15(2), pp107 - 115.

Kumar, R. (2020). Strategy Mind-Map: How to Use and Practical Implications.
The [1UP Journal of Business Strategy, 17, 46-58, Available at
SSRN: https://ssrn.com/abstract=3798185

Lai, C.S.,, & Lee, M.F. (2016). The effects of mind-mapping technique in
engineering mathematics. 2016 IEEE 8th International Conference on

Engineering Education (ICEED), 261-264.

Liu, C. (2015). Relevant researches on tolerance of ambiguity. Theory and Practice
in Language Studies, 5(9), 1874-1882.

cor 6355 rgmug Ol duduw ... axdsill LsglgiSi



https://doi.org/10.14742/ajet.1772
https://ssrn.com/abstract=3798185

ol Ui o €50 &y sumal) Fpna)

Mayer, R. & Moreno, R. (1998). A split-attention effect in Multimedia Learning:
Evidence for dual processing systems in working memory. Journal of
educational psychology, 90(2), 312. Retrieved from
https://pdfs.semanticscholar.org/1e50/7522bf42468dbe19bf5ad9394a3ecarbe62

d.pdf

Mazancieux, A., Souchay, C., Casez, O., & Moulin, C,. (2019). Metacognition and
self- awareness in Multiple Sclerosis. Cortex, 111, 238- 255. Doi:
http://doi.org/10.1016/j.cortex.2018.11.012

Meissner, B. & Bogner, F. (2012). Science Teaching Based on Cognitive Load
Theory: Engaged Students, but Cognitive Deficiencies, Studies in Educational
Evaluation, 38(3), 127-134

Messick, S.(1984). The nature of cognitive styles: Problems and promise in
educational practice, Educational Psychologist, 19(2), 59-
74, DOI: 10.1080/00461528409529283

Mohaidat, M. (2018). The Impact of Electronic Mind Maps on Students’ Reading
Comprehension, English Language Teaching; 11(4), 32-42. ISSN 1916-4742 E-
ISSN 1916-4750 Published by Canadian Center of Science and Education
http://doi.org/10.5539/elt.v11n4p32

Mok, K. H., Xiong, W., Ke, G., & Cheung, J. O. W. (2021). Impact of COVID-19
pandemic on international higher education and student mobility: Student
perspectives from mainland China and Hong Kong. International Journal of
Educational Research, 105, 101718. Doi:
https://doi.org/10.1016/j.ijer.2020.101718

Naghmeh, B., Rastgoob, V., Fathic, N., & Yekd, Z. M. (2019). The use of Mindomo
software to improve the logical development of EFL learners’ writing.

International Journal of Innovation, Creativity and Change, 9(12), 238-252.

Ye¥o ﬁﬂi_ﬁw‘dﬂ‘""‘:)ﬁw\w\ $0¢



https://pdfs.semanticscholar.org/1e50/7522bf42468dbe19bf5ad9394a3eca7be62d.pdf
https://pdfs.semanticscholar.org/1e50/7522bf42468dbe19bf5ad9394a3eca7be62d.pdf
http://doi.org/10.1016/j.cortex.2018.11.012
https://doi.org/10.1080/00461528409529283
http://doi.org/10.5539/elt.v11n4p32

el L ) 553 By ol Fgmas

Park, B., Jan, B. & Briinken, R. (2014). Cognitive & affective processes in multimedia

learning. Learning & Instruction, 29, 125-127.

Ren, Y., Jiang, X. (2019). A Mind Map Teaching Mode for Sports Anatomy Based
on 3D Body. International Journal of Emerging Technologies in Learning,
14(10),4-17. Retrieved from: https://doi.org/10.3991/ijet.v14i10.10776

Rosba, E., Zubaidah, S., Mahanal, S., & Sulisetijono, S. (2021). Digital Mind Map
Assisted  Group Investigation Learning for College Students’
Creativity. International Journal of Interactive Mobile Technologies (1JIM),
15(05), 4-23. doi:http://dx.doi.org/10.3991/ijim.v15i05.18703

Sagita, A. A, Nurlaela, L, & Widodo, W. (2018). Mind Maple Lite Software:
Improve Student’s Learning Outcomes and Stimulating Metacognition in
Nutrition Science Subject. 112, 1-5. Retrieved from
https://doi.org/10.2991/iconhomecs-17.2018.1.

Sari, R., Sumarmi, S., Astina, I., Utomo, D., & Ridhwan, R. (2021). Increasing
Students Critical Thinking Skills and Learning Motivation Using Inquiry
Mind Map. International Journal of Emerging Technologies in Learning
(1JET), 16(03), 4-19. doi:http://dx.doi.org/10.3991/ijet.v16i03.16515

Sengul, S& Katranci, Y. (2012). Metacognitive Aspects of Solving Function
Problems. Procedia-Social and Behavioral Sciences 46, 2178-2182.
10.1016/j.sbspro.2012.05.450

Sweller, J. (2010). Element interactivity and intrinsic, extraneous, and germane

cognitive load. Educ. Psychol. Rev. 22, 123-138. doi: 10.1007/s10648-010- 9128-5

&8z Dgzg Olwl)y dubw ... aul2ill LzglaiSs

£§00



https://doi.org/10.3991/ijet.v14i10.10776
http://dx.doi.org/10.3991/ijim.v15i05.18703
http://dx.doi.org/10.3991/ijet.v16i03.16515

ol Ui o €50 &y sumal) Fpna)

Sweller, J., Merrienboer, J. & Paas, F. (1998). Cognitive structure and

instructional design, Educational Psychology Review, 10(3), 251- 296

Tilborg, H. (1993). Coding Theory, Eindhoven Henk van Tilborg the Netherlands,
1- 198. Retrieved from: https://www.win.tue.nl/~henkvt/images/CODING.pdf

Van Merrienboer, J. & Sweller, L. (2005). Cognitive load theory and complex
learning: Recent developments and future directions. Educational Psychology

Review, 17, 147- 177.

Yildizli, H., & Simsek, 1. (2020). The effects of software-aided mind and argument
mapping on learning in higher education. International Journal of
Contemporary Educational Research, 7(2), 187-201. DOI:
https://doi.org/10.33200/ijcer.723858

Zu T, Munsell J and Rebello NS (2021) Subjective Measure of Cognitive Load
Depends on Participants’ Content Knowledge Level. Front. Educ. 6:647097.
doi: 10.3389/feduc.2021.647097

YooY JQJ'.\S\ — pdlad) aamd) | s alaal ¢0Y



https://www.win.tue.nl/~henkvt/images/CODING.pdf
https://doi.org/10.33200/ijcer.723858

