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Effectiveness of Marzano’s Model and TRIZ on Developing Geometric Thinking
among Intermediate School Students with Learning Difficulties

Abstract

The present paper aims to identify the effectiveness of Marzano’s Model and TRIZ for
teaching geometry on developing geometric thinking among first-year intermediate
school students. It also explores the difference in the effectiveness of using Marzano’s
model and TRIZ for teaching geometry on developing geometric thinking. To achieve
these objectives, two teacher guides were prepared to teach the geometry module in the
second semester of the first intermediate year using Marzano’s Model and TRIZ, student
worksheets during teaching geometry and assessment using Marzano’s Model and TRIZ,
and a geometric thinking test. For sampling, the illustrated thinking test (prepared by
Ahmed Zaki Saleh), a diagnostic test on the congruence of triangles and parallelism units,
and a diagnostic test on geometric constructions were applied. The experimental method
based on the quasi-experimental design was adopted by the pre-test and post-test of the
geometric thinking test on three groups: A control group taught traditionally, an
experimental group taught using Marzano's dimensions of learning model, and an
experimental group taught using TRIZ. The results revealed that the students in the first
experimental group excelled those in the control group in geometric thinking. Moreover,
the students in the second experimental group excelled those in the control group in
geometric thinking. The students in the first experimental group excelled those in the
second experimental group in geometric thinking. Some recommendations were made,
such as training student-teachers at the college of education and in-service teachers in
using Marzano’s Model and TRIZ in teaching mathematics and geometric thinking
development methods.

Keywords: Effectiveness, Mariano's model, Geometric thinking, TRIZ, First, year
intermediate school student with learning difficulties.

201

Brolacdl ddludylg digs i pglall dd gull dloxoll



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

otigl Sl daali B a5 dupliiy gilisle gisad (e (S duleld
alnil) Cligra (593 dpalacy) dlsjall b (sl

:‘*ﬂ\ (s Anldl) Bl gi€a Ay (o (Fidia Giay
s
S Ao e daaa Ll

E-mail: dhjazy575@agmail.com

)4
i dgana daaf dgana [ el A deaa Geen dagaa o
el Gy Byhag alial) Sl el Gy By alial) Sl
ol Byhag maliall aud (adi)g Bles Cugadly Lall bl jall 201 (S5
Chag (i daala — 4l A4S, Cugu (i daala — dujll 44S,
2022 sids 1l ot 2022 oyl 22 1l 5yl 2022 oyl 1t Dlawy) g

202


mailto:dhjazy575@gmail.com

https://ijches.com/ 2022 993 «Jg¥l sl

ratigh Sl Auali B 55 dulily il e gisal om S Auled

aladll Gligria (g5 dLalaey) dda el M (gl

tpadlival)

Ll (b dudigl) Gyl 0 dyhaig gibhle zasal e JS ahaaial dideld e Gapaall ) el Gl o
T3 e S pladind Aol Guillgealanll Cligaia (653 (s3ae Y1 U1 Call 1dls (5] ounigl) Sl
alaall (Plals alae] a5 Cuall Calaal aiatly. cwvig Sl daad o daigl Guntl Ja5 dukis gl
e IS alasialy Sl Jeadlly (galae¥) oY) Cacall el e 8 5aall Galidlly duaxigl asg yayil
o IS pladials Galidlly il Basg Ganas ol aadies ) el dae GBlosle 308 Aty 5ily ke sl
(e oseaal) olSA HLia) Gl ol Gle gane 2aaily. cvigh Sl jladls s daykiy g1l ke z3ga
e il (©lsilly libial) gl Jasg A i il dae) o3 LS (alla S5 saals dl
el 4 areaill e S gl mgiall Jall Gaal aadt g dvigh leLad] sang (8 54T
Ly degenage 8alinall ayhal) aladinly iy ailin desens cilegane DB o Gand) Lya Gulaly
G alge 8 Aylan aladily Gy A0l Lawyal de ganay ¢ gyl abedl) dlad 2 3sai aladials Cags
1l 358 (A Gl w3l Glagipe il aag Jof COAT) Slesanal) o i) posall Las)
A ail de ganall 2aads (3oige mnigl) Sl 3 Admliall e sanall 2305 Ao A5V Gl de el
L o gV Lunaill deganal) 20Dl (oitige cuntigl soSiall & daliall desanall 1o e 50
Oralaall COURY ) gaal (e luagill (e 230 aje & By cevigh Sl & A0 sl e gasal
G 8 S5 Aylaty sl jle z3gal (e US aladiad e = dardl) oli — Gualedl) @llaSy Al A
gl Sl L Culladge bl

el Ciligen (g5d 2Dl — gl Sl — 35 Lyl — 5l 5le ¢ 3ses — Ao lirdpalidall cilalgl)

203

Brolacdl ddludylg digs i pglall dd gull dloxoll



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

L..S)h-l Jlkb dadda

lgoliukss Lgiand Caa gt aleill Jadie gaens bl 83l Gaul g degall g9 il (1o g 8 dunigl) aa3
LAl (8 Cilewaally (sgieall b Lalydg dnnigh JICEY) Ay 2igi Ledl Cun Lagd) slaal) 3 saxaal)
Ot e 1l aelus Al dsal e Lo LaSeblall Sl ililens Ledaliny) e Dabi Laginy cililalls
) Jgasll Zaiaal) layl Caullad alasialy gileally Clilall Ly agd Lo oyl DIA (e o0,<6 3k
Zabaal) 5 Sal) Collad duaiiy LIV ST agil )28 aisiy Guend o el de Ly Leaciud yee 24S Sl Jal)
Leil Cunlad Gtaadly Uity agdl (539 pda SIS anlli daasall Libin (e Lo ejan denigl) Jinty cagaad
Oretigall JleelS eall o HES 8 Jans danighl ) LS dagy alivaiy oanbal) Lidle Cimy e laelis

(NB‘).-}'C) ‘;Ej)” (sAaaay u#)\.u.db

e S 05 o e gl alaayl 52l (Crompton,2013,1) e 2 gl daeal Jyaig
(2013188 alall) Shg.3ymall il ) JUs) i diay Loty Lo Clidlally Lgeailad s dusigl) JIKEYI
55w Sl SN G s aslaly o) (35S Laghl (el dalss deal diigl) Gupasl o
e Aranigh ageslly JKEY) o (20106278 s258) Ll LS. (pallall alad) (uilall (5f) cpanadidl
©AY) aslall gloil il 3 JIKEY) @l Ciplagi e elinanl) oSa Yy il sale (sine jualic

laill dilee Jagedil 8Ll s

Ansal)ialps il con S gy alall Uy cae (b A wigll s i) AVl s pip ) e
Ao Lgalad 8 Barwia O (e Gsilay 2l e SN (K 0SE,2010)(Unlu,2010)(2022¢ e s
) Gl gayd S8 e daxigh Olgedand il Balall 038 agaslad (& Clisra a Ogalaal) Sl Jiladl)
cLgalsl dygra agulualse 22300 Bl e drage a0 G Ao pd Ll 2000l dpcally dagraa Lganlad 4alsy
patlially Gilaal) ol Liialy LBl Wy e 8528 (e 4ol Lagecilylatg cilabise (o diaais Lay
L agalaialy clebibise da (8 oS8l (o aginnd ane g Gplhall () Joasll clhaillpe clalsalls
2gclgd dailds elladl elli€oc gDIChe Ja 8 dalid) el Cadlad ¢ 1) 90 Lajlediiands Laigl bl
ot ol Lale Laigh cile guase arked LD e ity Al Cudlaly Gydall ) Glld il ol sda Cuas )]

204



https://ijches.com/ 2022 5452 «Jg¥! 2l f 8 polanll dludYlg dugs Al polald dud gull Aol

ovlall da oLl el 8 Al Cudludl 3l o¥5a L€l aae ) ol Al 5)ally daigl)

L (63 sad o Ll abeil Ml bl dajdll Aall aac g duaigl COISaA,

Lalaial Jiay alaia¥l 12a oS gl (o iSH alaial Galaial) (o 20l (39 54l slelye 5)S8 cala s il
DA e zowag gl 3o el sdag panadl aie 4l Ligeal bedll dulaally dadll ) 2ia) ¥ Lyl
Ll due Laa¥ly el cilalall Joa sl LaenlCY) eV lad) s jylatigdibiaa) Juasill ilbgis
2l 28 12 aciaall Aoy 5y Bl o 5 BT Ll ligeall o3 o Ykalaall cligra (5535 Calal
b pg)28 A Slgn pgrle Grecay bl (e A58 aag alail) Ciligaia (god Allall 5,4 51 3 LY
imageiun duyud Ling agl duulia alad (ayd 5% (e aelluagd paii A Lsadeill el (e 82l
Gsd)alaill Cligeia (56) 45 agisend o pllaa) 335 cABlel (g e Gsilar ¥ agily Aol i Janegic aa el

(2021181 csshy s

65> Alall A e Baally a1 s agionss s Cannt L) pag¥) 2580 o alail) Cilisaia (g5 £
sda uall [ylaige agin Lot Conal A5l aage JSS adinall (%204 Colas Le (ysliay agd Liadse dale)
Lo loagans a3 Al oxplal) (giasall (v o8 ) olSA) Aty A8l (53 Aullall Vs ) Ao 2531
O aglany 63 12y elgal) (pliiy (g haai agil LeSediiall oA anlial Wby Lusi(110-90)om zsh
85> All) e (AT LG A5l alall ar bl Cighan 8 end) 8 Ay Shals ,ASY) AL
5l (s 8phd s Jias plaill Cligra (553 L O (B Las gy (2018 (95815 cubadl)liley)
Pla (e alaill Gligria (590 2aail aggall il callaliy yeae (& maleill adly (o dacas e §)5a awfiy
zaliall e el jogls 8 alg ) ab g cagd Aualial) Lole g Laadll i Ll i 5a1as eyl
Glahal) (e dpal) cuypaf AT Aa i 254 o2 Cangiad ) Lae il Cudld g duahall <l yaally zalylly
Jitendra et )Lgiag dalisal) doalatl) dabyall Pla Glicalil) alad Glbigaia (550 dhall e dalall Eigally
c‘é_.\c)'l\ﬁ2011“._11.&}\3_}c§2011‘0@)?2011‘z\,)lasﬁzol26d}.§1\><20126€:\.&ﬂ\;}s§2012cJAAT§a|,2013

(Ali,2011¢AL-Makahleh,2011¢2011¢ag5 Mae2011

Doabler et 2013 jialla o) IS A by f VI AVl el b oy aag )il g
O Sl Y Taaly o1 cliaaliyl) alat ligaa (53 dallall o e <aSi(201 1 caiasale2011¢ jakal, 2012

205



https://ijches.com/ 2022 g2 cJg¥l suall | R 8 polanll dludYlg dugs Al polald dud gull Aol

Vsa s3e A Haiee 2B a5 53 Y] Lgalad e Casilly bl BalSl) gl 313 Lee e Ladl)
e 2iis Aadl) el Alaa¥) g5 ) eyl Bydag aball 8 sl 8y pams Lyl @l Cragf LeSedalhal
Al tigl) il At o<a DA e Al Jeadl Juadl e Ganll 59 i llia cl€ 1A L alaill agismidl
28 Las Lanealanll dlaall 3 €Y1 joal) Aualill daxd g chasnigh aled cligeaa (553 dpalac Y dls yall dulhs

lgales Clbigria o alaally duxigll aled Culos agd o o2l

O (e Badisa e(sabiay and Gkt o aaiad A Qi) latlialy z3la Gk 5,81 A3V g
Dimensions of Learning Model sl Ll alaill sladl 7 39ai lgiag yaall alaill Jlae 8 dlalall gail
b oo Aplud) Ayl o Ao aSe Al A8l daulal) (e gl slal alail) slad 235 Gus Marzano's
Lo endl Lglaio duads diiylay ddsa (ge allad) ilyuiiag yualic ae 4Dlelis alaial) LDAA (ga i 1) ol
ga_«aj\ uu:v)ﬂ CJ}.« ‘\.1&(2018660‘53\.’_4.4)43)::1‘5(2011‘149“&5\ C»_"\S)Z\_'ﬁ\:'ta u:j\}oj L;i\)_\a O 4
IS Gamiall il 8 3 hcacaleill Talail dad oy delill (o 3€5 dailine Ada) Gyl ey
plasiuly LelalSig ddjaall maugip alail) o8 dnladV] LS GlaiSl: oag aleill cre dlad¥) cilalasy)
dalai agudy alaill Pla daan Al datiall 4diall Glalally e (63 Lot 48 y24)

aleill alad 39 S ) Chaadl) e 2l (265-2622005¢22 Y165 2007 lasll) Ll 23,
P bl ol Gligaaa ke s Gilalgn) 238 o) 0Sa Ally il

Al e 5,08 S aglany 1aag duadll 8 agilyils agralae U8 (e (sdsite aeils sl agnl aiy
g1y 8 A8 agillac) Ul saaall HISEYL AS)LaAl)y CilansY ),

e Oslally e lead) daall e 8508l (e 202l o] Do Lain¥) @ilylgal) (ans doati () z3saill (5250
CaY)

Ly gy PR e aladll e aajiag cilbialll aled Gligria (590 2l Jote 8 Ao #igal) aalw
Aolee Gagaal duulia ¢opSal alaill §yonall oWl Slgally Jilaslls Wy 5ig dialy dnajag dngae lelany Juadl

el

206



https://ijches.com/ 2022 993 «Jg¥l sl

et Gligeia (553 e pe Canality 13y Byska slyal () dpaaill algall A3a0 o m3gaill Jarym
il 550 5 digaal hlas cilaalsyl

CalaaY) el aaanl gl aliea i agale  Allg 2adll) Calaaly Joses Saaidanll algall Jasys = 3gaill a5
Lallall Zaladl Silaglaally sanal) Cilaslaall Jay DA (o ire 13 abedl) Dibee Jas 2 3saill agur

O 23 Las Jodal 854 dalad 23 Lay Baliia¥) e cilicalill aled Gilbigeaa (653 2000 7 3l ac Lo
sanall Cilaslaall e 23all alad 8 agicUS

oS5 ¢ A Cauaalle Jolall Gupr all)de giiall Ganya 8l cibadlp wl e 2 oaall 235 all aadd -
FAARFHEON LN

Ly shyiaYly Caaiaailly 45)lad) Lie AadsY) (re 2aell DA e ddjrad) g e z3gaill 2ol
LeaesiS) Al Gilaglaal) debiia BaleY aleiall angi Aaid) sda aoeng 1Y) by Jalailly (UadlYl Jidasy
palie (e dalel i e agdl Sl Jlee) (go Lllall Koy LS ¢ D pmall ity & Slaglae (g 4l L Lghayg
OSal ddee s Jia g (LihaVly Lyl 48 jeall)dibiaa) ddyeal) elial o dang Al 3D &l
el DA e e Slicall) alad Gligeia (553 dlall Laskall ilasleall Jas 8 7 3gaill 2o Loy
4ok Callse

Gladbially allall (05l (39,4l slelie g calall Ggiaall Gaje 4 Jibidl dudaall e z3gall adiay-
suaall algally culpall dalud)

Aa i) Ay S G dpedeill dlaall jeas g cilicalll aled Cligeaa (63 dalil) z3galll Jany-
el

.-

Jie clhall g apaall el 0 pepaill 3 alal) alad zisa aldndd daeal g
£2013¢52M2013¢ e 201 3¢ 41n6 2014 anat 2014 Gl 20156 olae 20201 Sigall)iud
JalSl) e Jary 4l Cam laali )l alad Jlos 8 andels cadl (201 2edlle s abiadl2012¢ ke

207

Brolacdl ddludylg digs i pglall dd gull dloxoll



https://ijches.com/ 2022 5452 «Jg¥! 2l f 8 polanll dludYlg dugs Al polald dud gull Aol

Clalad¥l (s jUal 8 Led (imall (63 alhaanilly clgmasgiy Leinaiig dihaYly 4yl Leae gt Adjeall oy
Jazy 43l LS calaiall U (g daial) Jaadl clalall i) alasia¥) ) d8laa L albedll gad dulady) <ilS)y i
oAy 2 LS. agilSh (geiany aglul€aly (palaiall ) e by La dpaaledll dileall Cuilga poen ) o
Glahyl) 238 Gag (A Asally Giligria (553 Aalhall anpall L aleil) slagl 35 dleld cyglal il

(2010¢285 JolS¢201 1 c2eal) 30 IS a3

3 Ldle Laslaiel o35 lalan cundl Al eCa dag glaY b alad) bl ially @lpbal ¢re Liady
(Teoria i ki auls CaaigTRIZ Loclal 3yl cSaAN Ja 40515(1992) alall () o Lol
(OASaall (gt dall 4)khi)dn el Axlll a5 a9 Reshniqy Izobreatate Iskikh Zadatch)
Apaall alplaill e ag(TIPS)(Theory of Inventive Problem solving ) aojdasyl dslll Lelilays
ang ld daliiie dungie S5 4yl of Savaransky (sy25.(70:2009¢ sele J)elayl Jlas 8 T
299 e daliiiall il puaty ¢ dacla) @ylay KA da N g ddpea sacld ) aniin )
Jal 52ame cilelyal a5ag g dplaill sdgr alall Julaill slall SUYT e cilileally alaill (e dale z 3
o2 4 Lyl aagll Lo saaal) cCaall da 8 Jeldl) alaann) isnl Lagly aiy clply ccDIal)
Jlaall Jon AaSIjiall b jaal) Loplail) sda aadid LS doylaill sda care sa oladY) o ) 4sls &l
(234-233¢201 1 cdaikad) Al<iall 4é 255 (52

:(Kunt&Clapp,2007 ,43) 4 dualud laiajp D (e TRIZ 555 4k o5

Ll doai ) g siall o ) Ablgl) Al ag ¢ AlCERl Slgilly B Jali-1

Lplaill oda & S a0 Ll culiadlll -2

Glghadll e 230 (385 s daliiie Lngie dalee ey glaY1-3
Iasel Bciplags a3  Mall Cand) (36400 Lol toalaall) bg Dbl aalie &1 o 55 3k 098 LS
Slelya¥ls Aaliall Jlad) aladn g (Aabogl) e glly eSall/ o lallg Al g il/Ain ganlly 253l o csiil: ot g

saiall el ey ST Jemilly oo lfmaslly (sl iy craslly Aaalyll dsaally (dball) gl
(obeadli- msacail Jlae Jalai-cliadlinal dgioac bl el Jall — cilisliall — aY) aalls

208



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

:(152-2007¢151 ¢ gala ) Aal) Gyl Jalyall (o 0psSETRIZ duylay claasiliiad iMann gy
! Rasenall Jalsallg(Aulady) — Al laoladd e Copelly 2SR Ganida agil elldg JSaall Ciligall wsis —

o=l QJLM S Jal) a2l aladtuly el Sg lgad (Bl uilga ) ply ASEL] delua -

KV Cagall b il Culga (e

Jaelaill Tl o3 (3 Il Lat Ul Jlgadl =yl Al g ¢ J<all Cagall Sl Ul Jal) deloaa —

O Crfialilly elalall (e B Ay Cam ¢ Jodill e 25l 508 gkl dadl) sl ey SCilgall 138 as

daclay) Jolall adgn 8 Laai) i) aladsiuly ela¥) HSall llga (e Baalg Jadal) 5508

o28 b SRl g gadBlieg Led Jalilly dajiiall Jlall Giage ilee (b clgauiig dajiaall Jolall aye -

Lleld sae o Al laial @llny 2,4 aabiiial aadall Lendiliy Jeldall bl ibalasl e spdadl)

Jslall o3 4,UE,

S ) Slsaad) (e el (120081706 22:0¢86-2009:78¢ jale Ji2011:237 cankad) jLil 2

BETIST RIS

Chlge alaiialy e (< Sl e (sl abeill Gilignia (593 Al o 8 o5 4l el -
agbian il (e Gl Gy g Dpaaletl) salall aglslin oLl Alledll Sl

pgils alic alida 3 aggals Al CKELNL alaill Gligra (550 ) alaal 5aby Ao doplail) Jaas -
lels Agladd lgae Jadall Jalaillg

alalail e jaan Jlllg Alled AS)Lie Lglaads aleill Cligia (g5d dallall Ladeall ALl (1o doplaill i —

Glualyll gas Al

alaill Ciligaa (590 Lalhal) die Aabadl) <al) Codld & plaill ot -

Al Ak Qi Ao aadela 1aag alaill Cilligeia (593 Anlall 513 dnag Aalay 4lail) et —

aga) aleill Ciligraa (o QN 5 ey KA (o pil) 138 a8 agihlen (et ) (525 Las ¢ Alsgan

Aacalyll ACEAN ilidara aadatil abeil) Giligra (553 Lalkall alel dadl) Lplatl) s -

209



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

arkd Jlae 8 Lgleld el ) cluhal) e agsel) congal a8 Gyl (3 355 Aoyl aladnad LuaaY Lk,
2015¢ j5—alet2018ccul_anyilly avja) sl sl g bl
ik eI Ja N g Ll gl @a(2011020a$201203U2201 3652526201 5l
(333n0 Anale Yyla aes LeS Ll dlale Yyla pafig Alpgn Loala) KR 2aat Lo Jand b ¢ ducly
(692 Anllall Guyasl) (o 53 Al Aol gl il (s dag LeS L Sll aliie iatie 550
Yoo Sl e s ey AV Al b s

(2008 ¢ 52kl 201 1 cnlagliae 201 3¢ dgallalag

Glalat¥) asl Sl slaal) moal i )l maliall 8 dage lSa il didee Jins (a1 Lali 1
il b ) yemn YT a1« (alaially agilly uSiall 3 Gpaleiall Caslul g8 ol ales 3 dpasl)
2 Laily daayn ) yoe e adshatag Ladd JAdiy Y (praleiall Loy (Gaalaiall Jode 8 lagdiag Clagladll
l)lgay Sinl) A paiiy AaBaal) Augll iliscsgal) o) AT cailgal agiosylans »Sal Cullad 2 gales
palal) il Laliil) of oSl QKA1 e J<8 a3 Ao anigh oS (2012¢1 1T eadlns) sl Adiaal)
Sl (e degana sha) (o dalill )38 8 Abiaia ¢ ddiall Chlaad) (0 degana o aainy (52llg daiglly
simsall = (5pad) (siaall): (g cuadigh oSl Lol (U 3 (e da)Y) Ciligiiaal) aaal dslladl

(2l V) (giead) = (Vi) dsd (sgianall — Lulaill

5 BSsls dale 250aS Lghin gy Luavigl) agdl Cligine dsad gy cwnigl) SElVan Hiele 4bd Gy
LS dpanigh) JICYT e ddlal) Capaty ot adll) joe 5 SEl) GuSoy (535t (grmid) (ggiaall (e s
e Lrarigh JICAY) o aSal) iy Gt sl (ggicaally=aalal) agiinyhas lgia gy Lghiaal (e ()9Sa0
Cliall i Ao alill 08 ) jedig JKEN e VBN gl lgpa ) pailadll Bl
(sl alial Gl macagi dal e cliall el aniiy (b ddhic 55 Sl (ailadlly
=l Sl aladia e Al 50 Al el pilly cilabesally cilpbl e adiegdt S V)
e Al 5,08 (S Crant ol 2yl V5N (siunallydininsh daa e 2SI Jal (e oalina)
Clgiwa) iy (147-2010¢144 54 (Altakhyneh,2018,161)(daabll alaill aidiy CaliSia

210



https://ijches.com/ 2022 5452 «Jg¥! 2l f 8 polanll dludYlg dugs Al polald dud gull Aol

(5iaall Loty Aolac W) dla yalls deanighl el yoe DA (e Lgiiiad <ar Al Gligioal) o A9V 3]
ayall @)y Pla (e JSA Glanally gl Al jalls il @) y2e DA e Graiy( 2000l paelad)
DSE (e (ggianal) 128 4l Lal lasg il s el (3 ol (g lef iy ) sy Cus dunalal)
Lol dajal) (8 4l Jouasll Cremy Lo 59 400 diDU ciluaiglly calabosall albsy Jaeg auyaly ol
Oy comalal) (ginall (Gl AulS) Jon AsCal) aas llia of (re S aaclgily 4 pald JSa
@) Jo¥) Chall 235 e (gan Jall Gl Vgl HLad) lsannay elld lsla 28 05 )s' (Suied OIS

S AN ovighl Sal) ilgies e yeaily Cige Gl

pilsiag agihad ddlall lganiiy lguayi ooy Al Lwigl Glegagall byl 8)9 i HSAL joaall (e
el e a2yl e (201306856 e Siil) agiligien e S 5l Aol e giaga agl ans iy il
4 2X) (6a Il 4 lacY) 4 L yall & Al ga 1 gl Sal)

S -

2011 caanat2012¢52012¢ 5320166 a1t 2017 ¢9052019¢ 522620206 Mala)iud
2013 cciahallla —e2015ca— aaet2017car—allae) b o Y1 (20106l o
o g iy s yall 038 8 il Sl Cana ) 50 (2010600620126 yalie2013cillne
e dwdigl) Guyxs JTRIZ a5 dphaig gi)le zasad oo IS aladiadl dilels o oyl 1 Jlad) S
JS alasiad dddeld (a B)ally cdlac ) Ala pally duenigl aled Gligria (593 2Ol (sl cwigh HSanl) doam

) il SEll dpats o 305 Aty sihhle zasei e

sdual) A1
LGN alaell P e sl Ahe aa5 5

Olie 38 oV bl il (golae ) Jo¥) Ciall gl sale clilaial @il e g LY -
e il claial) Aaa( i Azalae Yl alai¥ly guiy Apalae ) Loty by alac ) A 8al) oo
53 sabiy 13 524 SH A s pall o/ 500 8 e cplalall an e s 83 aaliy 13 1a93 L galsE
eS8 Ayt L adlsiose iatg deadigh b D) Joomatd cilays aless) D) s 1385755.91 400y
3500re J3 e claalall siaalis 38520 e mllia (S5 2aa jsaad) oS3 HLadl) 3ul o3
G900 Aol £l dayn o Il agia 5alis 3aali] 1 aags Bl anill clilaia¥) cula

211



https://ijches.com/ 2022 g2 cJg¥l suall | R 8 polanll dludYlg dugs Al polald dud gull Aol

sl il ol Gunlie ey Gadats sasi Of 2 V38 oalaa (e bl 57211530
e o) e S B3l 1nali] ] e Gl ilaiae a8 sl ShaS(Clall alat ilisaa)alal
¢ el 3 a2 1 e ST e Jgbias 38 Bhaalis 2] 1) (o aags cilialipl) alat Ciligraa (553 45
Glaalil) alad Gligra (593 2Dl 48 Ll ) jads 1as

e o 4l Ll dlajally cilialyl) gagay alee (s pe dadid Ol @l axy conl -
Alasalls Gyl Ogasts Al Sliali )l cales cga Labaa] Tatase IS5 ¢pngmsally Caaleall (5 g Daiad
L) danay(cpiy Apalac Y alai¥ly cpdy aalac V) Lially bty doalae Y1 Zaall) ooy (o3 (A LalaeY)
drond ggiane e il Qo (525 b g o agillaiad jums a3x 5V gnse 4
Slseaall @l Glauds led 2l Lggalsy Al Gilbsaall o Loy salaeY) J¥1 Coall Ladia b aaduadls
Gllaial Jalat il Cielage Cang o L Loy 3a¥) bl (g (551S5 @llin da sl aalas dgag
P S Gagasally Gaaledll

Baled Ll Juand (ggiusa (& A0 dgag I 10080y (pgaged SIS/ 81,824y (el il i

cslae) Jo¥) Cralls duaigll

Ll el G () an i gl Bale (8 20 Legals ) Ciligaaall (ggasally Gsalaal) pal—0
(e wginE are g daunigh cpabully lylailly danlu) dunvigl) esalially Ciblgally maliall Clasiad e
Lowigh Jileaal) Ja e Wy downia culelil Jac

) el Ayl ) aa s duigll Bale 8 ) Legalsy Al lbseaall Gl o (pgase3 ST Ls-e
LES 8 alaiall jon paning o)l el aleall Lgd agly Ally ddigh (any 3 (salaad) Lgadsy
28 aletl) Jany Lo R38R (g ALl im0 (il Bpnanigl cplal) g eitaal) of cbylaill cpaly
aedll (93 Jaaall e

b e cbal) s e ey ) Baal) oynil) Gylay agiyee 38 e /63,6400 (ualad7 Si-E
Jranill cabiio Bl Jrand (ggicas o)V s duigh sale & 2l Lggalsy ) lbgecall

2 sal ells) daliy 2l sal ellsl (e Biaie (oS5 3gng () Osensally Osalad) xesl
Glap o gl Joas oy dals daviglly dale lualyll Bale dugria (o Jiasill addie

Al dday duaigl) lilang) 8 diaddia

212



https://ijches.com/ 2022 545 «Jg¥l dual BTN 8 polanll dludYlg dugs Al polald dud gull Aol

& MLVl drigh aras & (s32e¥) Jo¥) Ciall clical )l alen (] oyl eloY) ddaadle o3 -
A Oy Apalac ) alam¥ly iy Apalac ) Lially Gl alac ) Zaall) g (uylae3 (& asjuaat iy e
fok Lo aaily atyuann il e o DUVl Labeal T80l 23 28 L)

Gy Cilaleally Gsaleal) oo G dtigh Clegiaga Gaat 8 @il oY) agale Clay (pales 8 -
Yo ¢ Uglae dlial (e dmpe a3 Ll diliie IS 20T 8yg0ms opplailly Jileaall o e culialilly duadtal
Jleal e Liig) Usia laill s Gyl sl s clplad clialilly 3adlall ket (gashy Js Sl ot
DSl ddaas ) el (gagy JUllg Al Byan Jals dpw il agibial Gaca gl uSEl cflga
-03gang

ranill caidio 200 Ll Jocantl) agie ol cpigiiall 200 e agayd ol Gaalea] 0 380
Loaeie f T gy alesa¥) (S5 ol

Blelye aagi Y iy Jremntll abiie Ml cilalald Laslial) Loabeil) Jileogll Gaalas 8aladid are—c
cadlll G danjall (3 54l

cabaal 1) e ldg gl olgiil dey pupal) reaatl adiie 2Dl dxaly 4035 25ag a2e =S

alai Gligria (590 Ll L3l rantl) (gria) a1 8 Slad) duad) Ui caand Gaw b Ao sl
ped 1M fagal gl Sl Cligiae (alidsly agBDle) Giwe (o Lty uasill aalgivd Gl
peed Canally ol algd mllaty Aolia Grday alall (otaall LD (e paly dals malyy (M dalay
=P Ay d Sl il (e Gl Caagion 1389 ¢ agilShs a8 ae iy carlsd (Ggie I agy Jgasll
el Jlgall (e a1 Jal) Gaall Jolag KA 23g] (saianlly ¢ bicalyyll alas Cligraia (593 458
: Sl

L ) wenigh) Sl Latiy Juanill e TRIZ 305 45k gilihle z3sad (ra JS aladind 44deld L
Calaill Cligaia (553 (salacyl JoY) Caall

;4 Lo yall ALY Jlsadl 138 (e g i

eyl Jo¥! Caall 2Dl ool wdigh) HSinl) Lpahi b dusnigh anyil gilihle z3gad aladiiad dulels Lo -1

213



https://ijches.com/ 2022 993 «Jg¥l sl B polaedl diludVlg doga Al pghald & gl dxall
IV Ciall 3aadls (oal earighl 5 Sl Aaaty 8 Aaatigh a2 WITRIZ 305 4yl aladiad doleld Le—2
Calaill Cilisaia (553 (salacy)
Sl Aan 8 dnigll GupasilTRIZ ja5 4)kaiy sibhla migad (e IS aladin) daleld oy 34l =3
Caleil) Clisraa (553 salacy) Jo¥) Cruall 20l (sal waigl)

rand) (g
A0 gl Aas pe il ) el Gaadl xas

Laphll sy Al all Lcgenall 1030 Glayy o wgio (oo Wlaas] @y 8 2 an -1
DSl HLaaY (samd) Badadl) 3 s3hle £ gt aladials cus ) V) Al de ganally(Balindl
L1 Lansaill de genall 200 Jacsgie sllial asnigl

Laphll wpy All)ddalall degenall A 030 Glayy Jawgie po Wlaas] Jo 3)8 2 252
DSl HLasY (gaeall Gadail) H(TRIZ 35 &k aladiuls gy ) AsB L sl de ganally(3abieal
Al Eanpaill de panal) 200 Jacsgie sllal wigl)

Z s pladials iy (Al oY) Lail) de genall 205 Cilagy awsie c Wlaas) Ja G 220 Y -3
Gaxd) Gkl H(TRIZ 35 Aok aladialy caes () Al L el de sanall 200305 lajas( s
ruigll Sl Hlady

séaand) Cilaal

e Gl ) el Gaad) Cana

ey Jo¥) Caal) 3Dl o) wigh Sl At 3 Ladigh) Gyl sillle z3gad aladia) ddeld—]
- il Gligria (593

@haeyl Jo¥) Cruall 1l ool tigl 5Sall daati L daigh) (an I TRIZ 305 Ayl aladiad Llels -2
il Cligria (55

gl Sl dpani (b davigll GapSITRIZ 355 4k sibhle zagai aladial (s IS dideld o G801 -3
cabeil) Gligraa (553 salacy) J¥) Cruall 2005 (sl

214



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

séiadd) daal
) ) Jaal =S

Glisraa (593 2l o RESH 8)g pudar pualall sl (8 (ol 4 (ol W dpe guage dalaiad) 2ay -1
ol daalic Do el anig aleil)

S bl Jaadlly (golae¥) Jg¥) Caal) 2l e 8 jaal) Galidlly duaxigh Basg eyl aleall Qs aaii =2
ke zased pladinby

Sl ahall Jeadlls (salac¥) Jo¥) Cruall 3305 e 5 saall (ebially duaigh 5asg oyl aleall by i =3
- TRIZ 3oyl aladialy
Lonarigh clelad¥) sang 2 AV (@)lsilly bl Gl Jasg A LS Cpaeadds onlid) e —4
@) Jo¥) Caall 8 daigl) aled Gligrea (553 Ml Caliasy
coeblly duaxigh Bang (B (s2ae Y1 Jo¥) Caall 205 Jaean elid] lians sl a5
cgaey) Jo¥) Caall Mdls (sl anighl el (uldl jladl aas—6
tdiand) agaa
V) dpaal) e el Gand) )

sl Lpras il 8 alail) ligra (53 @alaeY) Jg¥) Craall 2D (e de sanidu g AilSa 3gan
Loardetl] Ll 3oy Al A< i) dualac )

bl alall Sl Jeadls (s3lae Y1 J6¥) Cacall 2adls e 8) 53l Gulidlly dsvigl) 3as i dila) d9aa
.22015/2014

1dae gplaga gis

—Ja)l) Jendl Tase = At/ deadl) fase =250l /aall Tase: L2 TRIZ 355 4005 (0lae (s e gana =
Lngaill @lelyal) Tase —dabial)l Jilad) alasiad Tae —( ddalasll ) Javasll Tase —3dsadll /A e ganl) fase
fase —iall Jandl hyaiaad Tase —JSaN of A s Tae — ol s Tare — aSall o alal) Tase —doLial)
Ozceall Tase —daalyl) L33l

215



https://ijches.com/ 2022 545 «Jg¥l dual BTN 8 polanll dludYlg dugs Al polald dud gull Aol

CLKa e d\Jm‘j\— Salatl) — gl A il Sl lga -
sdanl) alathias

ilalbhal) el sl gylaill G e oy

Marzano's Model gilile zisal

Lusad o Jelill e 35 Ad)al Gl bie acaly b o)tz dgaitail Lihal Candl 138 & oyl
9 2N lgliag A peall Grend LelalSig Adyaall L) calaill gat Auladyl cilalanVl)abeil) cpa dlad
sl aleil) ligraa (593 alaeV) Jg¥) Caall 30 Ly e (Laiiall Jaall cilale (9S05 (ddjaall inall
coebally dunigl) Bang alas

TRIZ Theory i 4k

@Yl oY) Ciall Ll 2ol 5 Sall e Jid tgalae anky sl Lgile sl Gadl 8 Tihal o
peals ) CDCaA) a8 bl Slisea (55

:Baliaal) 4y phal)

&5 Crag aadall dravigl) CilBlally woaliall (ayms L abeal) ashy S oo Lesle D) i) 3 Laha) oy
- Ol ae Jadall Je lally AL it 8 Ml Gians e Lgidilie aa cpgd lgand

Geometric Thinking  wigl) sail)

Lyt il glgus Arasria A5 Jad alaial) dusjley Luarighty (als lie Jalis aslecaad) 138 8 Tiha) Cije
508 8 Jiah Llaall Glleall (e degana e aainy (s2lly clovria Tolil o divma doylas daay o Lwia
— sl — ol oy ¢ uatigh HSEl Ciligiie sasal Auglladll el e degana shyal e aleid)
) eadigh oSal jlaal b il Lgle Juany il dapall DA e dsle Jting ¢ KA e Y5
padl g

Students with mathematics learning difficulties = cluali,ll alad Gligra (g5 il

216



https://ijches.com/ 2022 545 «Jg¥l dual BTN 8 polanll dludYlg dugs Al polald dud gull Aol

@Y Jo¥) Crall 3l (e dailaia e desane agililiha) davigl alas clisea (693 Mol ol Cayey
O gl 228 O ek Jangie (358 5l Jamigia slS3 (550 ag s Ciall (b el agBDle) ge Ggepn ()
Y5 dignm aasi Vs cdutigh 8 agund adl) Jaeanil) g oSO mlla €5 daad jlod) ddy LS (IS0

Aol ol Ll OIS elgas Sl Glaall (e Ogiban Vs Ao o Ay lile] ) 2l

4d) el il Luagle

tCal) mgia

$hhle z3sa3 (e IS aladna) dide ld ubdl el 4l jeail) Ao A sl giall s Gasall 2l
DLEa) Guadat a6 TRIZ 3058 4ykas aladinly Cuwpag 4l Ao st deganag ¢ gihhle migad aladinly Cuyag

sl aag J8 EOAN Cile genall o swaigh Sall
tduanl) Qe gana

Lalaey) sedl duspre e alail) Gligria (553 salaeY) Jo¥) Cruall 30 (e Gind) il sans ) Jeagill
;A Clghaall DA e 22016/1015 caahydll alall 8 Lusalail] Liall 5550 daslill 4 il

g A5 (pa (golaeY) Jg¥) Cialls 52aaliy 120411 32 Lgana diie Ao Gureaniinl) (plaal) a1
A i) dolacy) sl dsydas

b busidl e J8 Gl e Jobias ¢pdl) 3l L a3 Gaeandiil) ()l 5aY) S egia 82
-Balig 1aali74aa00e ady cpilly — Gilapn 8 (e i ol — Camainll o yLaaY)

Dlialy Aalu) sgladll 8 aaniat a3 (3 Bl o mllia oS3 2eal jpeadl olSA jlad) 3k -3
Bhaaliy 1nalid2a0000 gl SHO0aEISH Lot cundly (dl) Al

bl Clisa (590 20l (e gl cpd 2l Viel Gyl gasty (o3) Cpralaall ) ¢ iy =4
il

2aa5(42) lpnali )l 8 bl Cligaaa (653 2D (e Gind) e gana paa a1l Bl el egun

Crepd Jaads 83allg 13al( 13) (e g9 ddaliall Ao ganal) (oY) Cile gane SO ) Lgaradl o5 5nali

217



https://ijches.com/ 2022 993 «Jg¥l sl

Baalig 130l 16) e caisSiy (oY) danyaill de ganall Aulillge 5alinal) diylall aladicals (elidlly darig) sasg
a1y Al dwpaill deganall il gibhle zigad aladialy Galilly gl sasg Ciupyg HaT Juais
S Olaalse TRIZ 305 Aok alasnaly (ulally Laaigl saag Cuwpag b Jads 3304l 130aly(13) e
gl Sy el aall) s aadl) mElE e 55 of ding S chasiall Java o5 Cile sanall

(@Lud\

Brolacdl ddludylg digs i pglall dd gull dloxoll

L oabal) Cgaly Loalal) afgal
P Lad iy —ranlls dpandeall algall — 1
S ) Jaadlls (galae ¥ Jg¥) Chall 1Dl o 8 jaall Gubiilly duatigh Bang upid alaall Jids -
- $ble z3gad aladiuly
shhle z3gal aladialy Gulially Aaxigh 5asg e ol aadid Al Al Jee Gl -

oalyal) Jamdly salae) Jg¥) Caall 3D e 5y 52al) (uladlly danigl Bamg unail aleall Jols —
al

TRIZ 305 Lk aladnaly
TRIZ 35 dopbai aladials elidlly daxigl) sang unyi ¢l andiea ) duabil) Jee Glyl =

fab Lad i —r el culgal =2

Gnd) Gle gane 20a7 mlla (5 2000 sl e jsead) (KA lasl-

(E L) dae] o) gilsilly bl Gl Sasg B s Hlas) -

(Ll dlae] Cpe)dasigl Glelady) Basg A (s Hladl-

(Bl dae) Ga) 53122V Jg¥) Chall Bl uavigh il ladl-
aaall Gl
AN lehal) g Lol S dalind e EalaYly Gl Cilaal sl

218



https://ijches.com/ 2022 993 «Jg¥l sl

aleill sl z3gaiiiadl goinse Al Lgd ) dlud) iluhlly Slals GladY) (e e g LY -1
gl LSall da (b Cligiesage 355 daylaige g3l slal

S bl iy (s312eY) Jg¥) Ciall 2135 Ao 8 s8al) Guliilly duigl) Basg (gyine Julai—2
dalaill @ldiy Baua e GRadllg(bleall skl —analaall)dud yrall alail) Cailgn (o dtacatile

bl adlls (621221 Jg¥) Caall 20 e 8 j8all Gulidlly daxigh Basg il alaall Jils slac) =3

bl z g alasiuly )

shble z3sad aladialy Guldlly dtigl sang e el aadiid ) bl Jee Gyl 2lac) —4
bl adlls (621221 Jg¥) Caall 20l e 8580l Galidlly davigh Basg (il aleall Jals slac) =5
TRIZ 3o doyks aladnals S0
TRIZ 305 Lk aladialy Guldlly deanigh asg et 8 aadies ) dalill Jee Gyl 2lac) =6
O dssane e g A lis gl le el e JSI Labg 3salill Jae Glygly aleall Ly (iaye =7
pel 0l Bypuall N Joasillé (Sl
sl el clgal slac) -8
+ @lsilly Gl Gl (Sasg (A il jlasl-
il CleLaY) Bang (B andi LAl
cgaey) Jo¥) Chall il gl <@l las)-

e 3Rl dilgil) 8ypaall 2aatl agil)] eoun b lebanis CpaSad) (e desana Glo Gl @lgal iage -9
DLV e aaaty @lilly Baall

gy saliadll Z\_E:DLH &dg (yeyan ddaslia de ganacle gana SO ‘:Jl iy Eanal) de gana HLidl -10
o Akl Wy Ly £l A s Ao senag sil)le z3sall Wy ayn ol Ay
(Gl otigh LSl ia3l) jaal)dpindl T —11

Gkl Al 36V A yailly ddadlall SN e sanall 10305 o uarigh 5oSal) jLas) ada 12
(A

219

Brolacdl ddludylg digs i pglall dd gull dloxoll



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

8abiall Aanal) alasiuls Qulally dutigh saag Canyagdlailiall de gandl)

- 5ihhle z 3sad a2ty Gelidlly dueigl Sasg Caydst oV L il de gl
TRIZ 35 4ok aladials (ubially daaigl) 8aag Cay 1401 4w ail) de gasal)
Gaadaill) Aty V) A pailly Aaliall OB Cleganal) Maadls Ao wrigh Sl ladl Gads 14
(sl
il Al e Yy Gag i) daia LAY Luubiall Aslasy) dallad) o) —15
N jaaig Lglilatg il (mpe ~16
) 3 die Cojiad Lo pgan 8 dngiRall Cigadly Ciluagill ani —17
Aty Lghdady duanl) mill

Cial) 2030 (gal aatigh Sl Aaait 8 Clocalyl) Gyl gl 7 3sad aladiod dile iy dualal) i) — 1
bl Gligaa (593 (galacy) Jg¥)

Clial )l Ganpatl ke z gl aladiad Llels Wi e paty gy canall Al 0 J5¥) Jlgadl e 43
Dl Aaa (e inillse'? leill Sligen (g5 (solaeY) Y1 Ciall 2aadls (0] vigl) Sl Auani 8
i ganall 10005 Glapy Jawsio g Wlean] JIs (338 aagd: Glo paty 2y canll (g 38 e V)
Gl (A shhle s aladiuly Cuap GJ\)‘:J}Y\ L il de ganallg(8aliaad) dooylally Crunys All)ddasliall
csdsY) Lo il e ganall 2 llial il el LAY (saad)
lualSPSSzali i pladiutindependent- Samples T Test il cile ganall'cd jladl) aladsul o
DSl LaaY (saad) Guadal) 8 eV dwyailly daliall (e senall Slags Jausie s (3l AN
oSl il uial) e (sihhle zasad)Jtiall puanall Effect size ilill ana cilis a3 L aigl)
.CohenguasSi(d) sése aladiuly waigl)

ganall Gakaill & 6V A ailly Aaliall fic ganall Sl gy Jacsia o Gl ANV agy(1) dsans
il anas g gl Sl el

220



https://ijches.com/ 2022 993 «Jg¥l sl

Y dyailly Aailiall (i ganall cilas hasia Ga @A AN (1)ds2

Sl aaa g utigh i) SLERY (gl Gubail) b

alya b Ay Gilasy) "«
PN FEES [ Ja giall " Sl
. i)
ddty | d s = @haal .
e ganal)

2ie dlla 1.81 7.62 13 oLzl
B 5.24 (Sgisa 11.5

0.01 3.28 19.31 16 S5Y) daal

to Oai(1)Jsas e

mevigl) Sl LAY (saal) Gadill (& (oY) dapailly Aasliall (e sanall cilagy avesia (A -
G JgY) apdll (3aay gy ¢ A9Y) dan il degendll Ll allial). 01 ggie 2ic Adlan] AN 4l
Al Toasn 0l (Y1 dan il e ganall 3Dl peavigl uSall (ggione ¢ Uil (Jinn Pdage Canill (ag b

8aliaall ZayyJally gy ) Aniliall de sendl) 2 agihlai (s5ise (e silible z3sal

dels o Jay 138 ¢S (emenigl Sal) i) Sundl e (shble zdgal) il yuaiall L5 aas -
gy calaill Ciligaaa (553 (s32eY) Jo¥) Canall 20Dl (gl utigh ySal daati & gilihle 7 3ga aladiud
- Canall G ) e Y &5 0sS

d <3 mbj 4 :‘l ol AAJB \ e A 4 ?:':'.1\ ol Y ‘3 B'Z'ZJ

¢2013¢5230¢2013¢ )o@llae 2013¢ aine2014¢ 10502014 ¢ L@l 201 5¢ 4ulac 2020 ¢ Sgall) (1

b Sl daai b eyl B shle zisat aladiad duleld Cus e(2012edllne s abiad)k2012¢dske
Grn 5a(201062mss JalS6201 1 eamal) g IS Ly 4] il b g daiiil) o3a (385 LS el 50l

plaill ligria (560 2Nl (oA pSal) dpati & Geyuill B gilihle zgad pladin) dield

J_).X)Cx (_sJ:’ J“bbl"‘ Cdj.m U“‘L.-’ﬂ‘ﬁ gl EREN b..ouJ ugﬂ\ Z\T\Jf)aﬂ\ Z\_GJAA.AS\ APy k] Bs :\_"nl.d\ MJ
o pea 4l ) earigh Sl 8 8alieall A ylall ladtuls siagh s dgnyd ) Aalial Ao ganal

221

Brolacdl ddludylg digs i pglall dd gull dloxoll



https://ijches.com/ 2022 g2 cJg¥l suall | R 8 polanll dludYlg dugs Al polald dud gull Aol

gl Sl e e A paill de send) s oK 8 adl () Ganpail) L gilihle zdsal aladiiad
20l [PV L PR REIAY

lgadly L8l 3l da @l dal) DS e aleiall Al e @3Sy ) z3galll Gupaill Slelya) -
ALl o Ll aeli Laa aledll o lgumpe i eladl (e Ler L Cuagaty gnlliag Jolall #)y38)
coaY) A il ) Jeagilly il cilless

Ll ehiaYy Caaailly 43)kall leie AiY) e el DA e Ayl ppasi o zisall selias =
L) ) Slagleal deliin saleY aleiall dngi Aladdl] o3 aaans V) eliy dubailly (Uas¥1 sy
O 4alad iy Lo agdl Sl Jleel (e 200 (S0 WS ¢ dd el aliy (3 Cilasles (o 4] Las Lghag
Lol Jaga Jia (330 Y ]y Aoyl djeall)dibiaall dyeall shial op Jai AU A il aslia
. Sl

Ab e cupal) 8 bl ellidly duedail) AaiiVlg algall DA (0 agyd IS Sl bl mad =
Agilia Al Cilga 3 el

il Ja Slaifiad sladiuly agibs Jaoys dadily alga Sgaa (A rigaill phdial ey delia -
DSl 8 Aalial) agi a8 aladia) o 3l sela e algally daial) ells Jolad Juagill )l 3lasl
LUK Al Jola e Eaailly

b Ay ey JS(Uselad) axdldanidl Jaadl clale (sSal #35ailly alead) Ly st 1 SlelyaY) =
B ASLa o 3Dl pan g Jall Glghad danbiag cdal) daia e aSh e 30 Baclise
gl dadl ) diasill da jiaall Jolad) 4580

ol ) dalarl) Aadallg algall DA e Sl 8y 8all S5 (e 2aall 25k o Z3gaill 1S5 -
C)E i b s le Las Aais) o3g) dauna il ) Jeasill Coagy dibidall Sl Cllge dusjlas agia
gl Sl e pladial e

] tigh Sl s & bl et TRIZ 3o dulas alaasia) dolely dalall bl =2
el Glgrea (553 salacY) Jg¥) Caall 200
Sl Gapl gihhle z3sas alasind Gleld Wi e aly (53l dand) Al (e SE Jlsud) e a0

222



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

dcganal 22l Glapy awgic g Wlias) Jb 3338 2agt Jo paty (3lge Soanll (g yé e S
TRIZ np ks aladnal Guey A4Sl el de geadllg(8aliaad) 48kl capa  All)ddaslial)
(Al 4yail) e ganal) 2D sllal _wnigh el HLadY gaall gulaill 4

@lualSPSS 7l shaaiubindependent- Samples T Test il cile ganall'cd jlad) aladsul &
Sal HlaaY gaedl Gl 8 Al A aally dalall (e sanall @ilagy Jagie Gy Gl AN
Al (gl SSal) i) Haadl Ae(TRIZ 35 Gk Jtiadd) puaiall S50 aas Gl &5 ¢ untigl
.Cohen (pasi(d) yasa

el Gkl 8 Al Ay jailly ddalial) e senall Gilagy Jausie o Gl AN =aasy(2) dsrng
Al aasg cwrigl) Sl lasY

A Lailly Al (e ganal) cilags agia G RN AN pdagy(2)d s

Sl aaa cigh Sl LAY (gaad) (gadatl) B

L
s iy | aaa dje s i cilaiy) s e
(d) ety (d) o Sl Lpadtal)
ds gl
xie &y 1.81 7.62 13 il
»S 4.06 inna 8.76
0.01 2.76 15.62 13 A0l sl

to 0aif(2)Jsas e
tigl) Sl JLERY (o) Gl 3 Lol A yailly Alailiad) (i saandll o assie o Gyl -
2T

Z\:DLJ e\d';lw\g Jganyd Cpdll Al 2\:1.:::);*:3\ deganall 200 wdigll Sall (ggia tl}iv\ s 139 sl
L8aliaall &.5:1)14!1_1 Jgunyd Cpdll ddasliall de ganall 2adls @e.tbh (S5ia QcTRlZ)fJE

223



https://ijches.com/ 2022 5452 «Jg¥! 2l f 8 polanll dludYlg dugs Al polald dud gull Aol

o Ja 13y D (enigh) Sl il joxiall Ae(TRIZ 305 Aok diieall joaiall 55l ana -
I ol 20005 (g entigl) Sl Lt 8 bl s STRIZ o 4k alasid 4 ld
C Gl B gl e LY & 0sS 1gns calaill iligaia (553 (golacy!
2015¢ jo—ale2018cclanyilly avhe) (S duhyy 4] il iagi Lo pa dauiiill a4y
ol A TRIZ a5 dopks aladin) Lleld Cun 0(2011 02031201 2¢0Ua26201 36539242015t
$92) Al 4l Gl iag e pe daiill o2 (340 LeSebicalll salw (8 Sall At 8
b o) A TRIZ G &k aladia) dels Cun (a(2008 ¢ golunllt 201 Telashine 201 3¢ Joallalag

el ilgma (550 M) (ool Sl duan

Al aladti s elaally Anigh saag lowps (pd ) Al Al Ao ganall 30D (Bods Adalall sy
oevigl) Sl 8 saliaall Al aladials sasgl) (i ey Al Aaliall degendll 235 JeTRIZ 358
e Al Lo pail e ganall 203 (S5 A aales (52 Gunpl) (STRIZ 3055 duylas aladiad ) a4 )

AU S a8 Gl gl Sl ylge

Jaden .":3

-

P25 DA eIl Jolall asiig HIEY) algs 8 2l Chlga duati Glo dae Akl aladial —
A e agi€a ) Lassliall il gl 5V

Chlge aladinly ale IS5 5l e (sl aleill Gilbigeaa (550 2l des e doylaill ciele -
Localail] 5alall aglylis U] Alladll i)

z\.::u.l& IS 8)gua ‘..53 LQ}:\;AS\ 3\.‘:\3@ RE K] z\..wd.l.@j\ ))&A (59934 LBL:“"’ gﬁTRIZ‘):I‘):I E\.:!JL.I ‘LQJLM E.A.J -

Cren U Ll bl deliaag (il (e Lgr Lo aaaty (AIaD apad e DA (e bl oy

gl Sl Shlge dat ) 138 (63 LaacBiladl e ae ST 2 )lg (e DICEA a3 Ak dangie

il oyl el e (50l oK of Ao dudlallae L a8 G ylaill foalae (cans aladial duaigll anled —

geals ) COSaA Aabaall Jolad) ) Sy cAdg yeall dpalad) Jsbally £lESY are g ¢ gl

b Sl G ITRIZ 5 3k sihihle z3sal plidind e S doleld o 33l daalal) milll -3

caleill Glgra (553 salacY) Jg¥) Caall 30 (gl awigh) Sl dam

224



https://ijches.com/ 2022 993 «Jg¥l sl

Shble z 3 aladinl e IS Aleld o B Wi e paiy (Ml i) Al (e BN Jlgad) e Lls2
Glgra (553 alaey) Jo¥) Chuall 2D (sl gl ,Sinl) Gt 8 calucalll ey sITRIZ 35 ki
O Blas) 1 @3d 2ae Vi (o paiy allgCanll (g )8 (e QA (i) daa (1o @RIl Talail
Ao ganal) 20305 Slayag( ske z3sad aladials iy AU) IV A paill degenall 2dl Cilay auigie

S digh Sl LadY (gl Gadadl) H(TRIZ 3 &k aladinls oy i) Al G il

Brolacdl ddludylg digs i pglall dd gull dloxoll

@lualSPSS iy shaasubindependent- Samples T Test Al cile gaaall'cd’ jlodl) aladiu) o
omdigl Sl HLasY (oandl Guball & Aslilly oV Lunatl (e senal) Gilay Jacgia C Al AN
e el STRIZ 55 4k ahadnaly 45aall Gapatl) 8 sihhle z3sai plaanal 5l aas alag) &3

.Cohen e <Y(d) séise alasiuly aighySall) il juaiall

DLERY (ganl) ull b Aslilly Jo¥) G el Gfic genall Gilagy Jangia Gn @Al AN magy(3)dsang
il aany waigl) Sl

Ay (A A adl) (e ganall oy gl O GAN ANY(3)d s>

ol sy utigh pSE LAAY (gaad) Gulail)

3 ays iy
aa alya - (54 e
= - = J“ < B gial) . ol
ds ganal)
xie alla 3.28 19.31 16 s dayanl
S 1.22 (S5 3.24
0.01 2.75 15.62 13 Al L yarl)

tof cui(3)Jdsas o
al gl il HLasY (saad) Gaadall 8 Al (Y1 dunatl) G genal) cilagy angie Gm G -
agsd e Gl dl) (i agage (doY1 dupaill deganall 200 wllal). 01 (ggine die Alas] AN

TRIZ 305 3085 Tgayn 0pdll Al 4 )asl) de ganad)l 20D agillas (ggine e sihhle

225



https://ijches.com/ 2022 g2 cJg¥l suall | R 8 polanll dludYlg dugs Al polald dud gull Aol

A(TRIZ 5 Gyl Joianll yuriall 500 aas o SSI(sbe 7 3gad) i) jusnall yalal) aaa -
Ayt aladind Ao s e ST sihhle z3sai pladial Aol o) e Ja 1y o outigh Sl il i)
calail) Cligea (993 (shae ) JsY) Crall 20l (gl cnvigl) Sl dpat A il )l GunySITRIZ 35
Ganall G Jlgaadl e Y 5 0580 g
DSl 3 gihble g agat aladials Jgas 0 (oY) dwyaall desanall 2l (giune g L)) Adald) jaudiy
) g 4 MTRIZ 35 ks aladiuls ey ¢l 4B dawyasl) 20005 agihlal (ggine (o (ountigl
Sl hlge At o IV Al de ganal) 300 2 bis 63 Ganpatll 8 gl 23 aladid
tsle Jee sl z3sad Y A Genyuil) STRIZ 3 Aoyl aladiad (e bl gad e clldy gl
el e cupal) 8 3ot @llidly Al 1ads¥ly algall DA e (g0 IS (4 Sall @llga gad =
Agilie (@A) Clllge 3 lgal)
Cugaaty Lidlling Jolall #1538l lsally Ladliall deadlall daydl) dab DA (e abeiall dulas) e 5:S5) -
dales 2 ) deasilly Sl Sllens pLdl) e 2ol acles Las aladll o ledaye 8 eladl e e b
WY
elad¥) (dasg Jaluiiad g el yialy Caniaailly 45l Leie Aailyl e aed)l LA (e A el s —
O 4l Las Lghaiys LgaaS) ) Cilasleall delua Bale Y aleial) dags Aadsl) o3a aueng A2V elisg dulaillg
A ol asalie (g daled aiy Lo agdl Sl Jlae) (o 2Dl (S0 LS ¢ Abpeal) ity B ilasles
DS ddee pgn Jaa lg(A8haY )y Ayl A8 jeall)dabiaal ddjeall ehial G Jass
¢ dalldna e SEI o 2ol saclue 8 3l (o JS(pualal) sedl)daiaall Jaadl cilale o8 —
- zeaal) dall Y Jeagill da gl Jolad) dalie 3 ASLA e 2l auadig cJad) ilshd daal g
Cilga denlan agie llats ) aaleil) Aaiillly algall S e uSill spiiall ¥slaall e daell 5k —
Chlge pladind o @il et 8 sl Les Aail) odgl damia w3l ) duagill Ciagy dabiadl il
L sedigl Saill

2 3saill Lisadll 2 2 leha) ol DA o Sl Cljlga dpaii -

226



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

tilua gil)

Pl b sl (e Al Snal) 230 g

tiaalaill malidl oaalgy Jabdal duall —1

alaill aladd = 35ai Slehal aa ey Loy Aabiall Ladaill Jabpally clocalyll zalio (syine 46 lua sale) -
o ealaill (ginall el G AR agh e Dl Say (52l g3l sl

GATRIZ 358 dayka toalae poe oy Loy diidall Gpardanll dabpally clocal)l) zalie (ggine At laa Bale) =
Adraal) cOUaA Jola alag] 8 4te BalEY) BaSs ¢ caledl) (gsinall elial (G AR agd (e 2Dl Sy
Aba (A 2l aals A

gl LSl laal b emidl bl basi e ()l Aibadl Liadatl) Jalpally uavigh (5S Graimi —
- metig) il g doatd Jllal) Gl

Jaball bl Gaysi 8 skl alaill sladl #3508 aladial Gacaiy(aleall (i) aleall als GBS slae) -
LAl daalatl)

dahall licaliyll ays STRIZ 3055 405080 (oalae aladid eaiyaleal) daly)aleall als QLS lac] -

A Aa el
Sl el saf 23900 egin b Adbiaal Ladaill Jalyall il ey si lialiyll malia sk —
TRIZ 355 dpla egen b bl dadeill Jahyall il e si Slialiyll malia yghsi =

sl LS L L i) daadetl) cliasgally b puaall dunlly —2

o ATRIZ 35 d0pkaiy g3l jle z3gad e JS pladinl e 2l 2S Glbucali)l) Lued COUa iy —
csbenll pguy el Ganpsill Byl ) jie DA (e entigl Sl Laat Callidy el

(el Gaysi  STRIZ jo5 dylaiy il jle z3gad e IS aladiad e — Zaadl) ol — Gaalaal) (i —
gl il s culludy

227



Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

IS Ao Capanll lucalill Gyt Jlae (& Gaalaally Cpgasall Jaall (iyeg Zwyill cilysally culgaill aie —
Leegi Sloal)ll (upat 8 Laghidagig Lagalasnid A0Sy Laallie ¢« TRIZ jop dylaig g3l )le zasad e
P EON|

Ayl QLIS alualyll ey @k ) jie GeaTRIZ 305 daplaig gl z3gad Caenal —

ki sl Hle zasal e JS g 8 Aaldall dalanll dabyall ddlisa) Lge g ya calicalyyll alio asi —
TRIZ .5

alaall 2ol -3

Js¥) Call 20l ulailly daxigll Bang s ATRIZ 305 dkais sil))le z3gad o IS aleall aladiad —
Sall Gndl il jelal WS gl HSall e gyl 8 3ol Lgie IS L

aged] Sl datil agl Aucaliall Lole g Aaril) adiig clicaliyl) 8 alaill iligaia (553 il aleall oLaial-
ol ety Las e il LIS cilacals )l dands Cpalaal) (DUl (oal aighl uSanl) ¢flga daatiy alaia¥) —
lpats in 2aadall 5T dalise @ity cdsadatl) ddeall 2dpally dngall 5on () pleal) y93 yus Bygpa =
Aaidall Al il yailly o lailly cOAKially Jilusal) Jad daliddl) cilleall e agaaiily

Cpaleid) (sal pvigh) LSEl lga Laaty il ales slaal -

clalialy clalaal ool Al Aaal) dules 2l <ow deiled Jlagy algas Aol ilyan Ligs —
soun A Aabaal) Aiadanl) Jahpally dabiadl) Lge gy cilocalyl Guyad aagks Jilusgy cilsal & dail) sale] —
O sall Al —4

Slabyll 8 abeill Gligeaa (663 2l doley 8 o) aisiig dnalaill Cilussgall Jala Gaalaall daslic —

metigl SEN Clga pgrlSY

228



https://ijches.com/ 2022 993 «Jg¥l sl

(9 2l Aol B aleall o0 Aol e 205 Lsla (e Ay Gralaall ol Yy Cilgunsill (mny apais —
aluabpll A sl Gligra

o Ut

Brolacdl ddludylg digs i pglall dd gull dloxoll

Lupadl aalmall:Ysl

Q)&ZAJ/QB Qb[é.aj M/wgﬁ(TR/Z)J“JJJ %JJLJG_ZC P—?ECLALJ)J JJ'/;(2013)EAP é})«l ce.:\.é\).t\
casatl) Aaalafsysdia e yieale Al alell (gpildll Jo¥) Ciall DU (53] dualssl]

LS Jad) dphii alosials elosY) joSal) Lueii 6 dalae linki (2007). 20as mllia ¢ galag
csilly Laall 3gnall s L eIl

COICa) Ja @hlga o @licalill b dyead) S daatl & e malip 5 (2011)-0me JUj s
ligryi 4 dae 53 e A daydll (DL (e alai 1) s a (5d (0t Ay Eg Ar iyl
38-6¢(2) 14 Slacslipll ligyil dupenal] dueaalliclialil
MLM)] fald'.// ‘;IL‘IM 593 Alae Y ds poll 3206 (g dae i Y] cfylgally youall 56/ Cilylgag
comgad) BUE dnalafs)gdine yue o) )giSa

Al chlge dsais FTRIZ juyi" diphii si50lse e daili Lasilyicd 43 .(2011).7 a 1ana sl

N AnalalBpdin y iale Q)] Lol ¥/ dssall (O (ool Lacaliyl) CISEL cluY)

Oreenty ol lg Jreanill e gl (a8 aleid) sladf alasiad 30 .(2005).dals seal Ly oY)
~260¢(47) 1 cbluass Lol 408 Lhaso . e Aikaly gl JoY) Couall DUa (s (galll 1o
312

sy dally AeLlall gigus . TRIZ o5 cdlSiall elu¥) Jall 40,53 (2009). sl Glia ¢ sale Ji

229



https://ijches.com/ 2022 545 «Jg¥l dual BTN 8 polanll dludYlg dugs Al polald dud gull Aol

el dls je 20 (eal(Awniglly uadl)bical)l sl ales ciligaan(2022). Ay ¢ e alygn il
planll Al 8 bl 53l (e A Ailane ddy) licalyl slal 10 dgag (e dawgiall

Chlga daaii (o Baraliall ClolSA Aykat pguia (B A fihe Apeanyd Dl i) Aallad L (2011). 2ene 4 ¢
Glgd Dlaalill (gal @licaliyll e Gl (Siaa mddg ASH0all DI BeleS adyg  wnigl) Gla )
S58-17 14 coliabyl ciligi dlas ddaugiall dajally Glcalll alas Sligra

Gligma & o Al o 236 zaliy 5.(2013). Jsallals dens daal ¢ Joallalag dncd) dgans c(550
~1276¢(12) 2 dacasiall Lufpal) dlaell . Cagall dihaiey jlad) e (Da (sal cilacalyll ales
1294

el daati e Lailusll et jguasl) aladialy alaall amsinul 5L(2010).dsall de deall de (g
194-104 <13 claalpll ciligsyi dlae AplaeY) dsyall 200 o2l axigh [ Sinlly SIS
Luc Lain Y] pslell 4 ualel] Elas¥ly coleall 2ly ) Una . (Gabinls (S A5 Alise dus) lanssie
205-180¢(1).5 «Luileuils

DSl Jreaatl) 8 dpeLeadl alanl) 5505 sifh )Ll alenll alad adsail 3 L(2013). aSllae Hus (gl
daalafsysdin e 8930 Allabizmalyll sale 8 dawgidl SU Ciall OO ol slicalyll
LB\)‘J\ cJ\Jﬁt__i
c(2) “ZT!JJ‘).U/?}—L'—”J—'BA Al OO ool A dsall dadlall dwan LsJTRlZ)_*DB Z\_pla.\ TS
26-1¢(2)

S Cl)lge anny oeonigl Sl danl dpaledl) V) aladiul L (2020). a8 dalud cllals
238217« (3)2 « LSl pudetf Dugu il dloall Epalac¥) Als yall 2D (g batl)

230



https://ijches.com/ 2022 993 «Jg¥l sl

b Abpall ey Lo Cillga daati B alail) sl gl 5le 3gai alaiad 3 .(2020) pleas Hseaic ¢ igal
:2429-2388 « (78)¢ st dlaal Jacsgiall S Coall (O (52l laals )l Bole

Gylgas Jraaill pats ATRIZ 3055 doplas e 238 - yiaa maliyg i (2013). aual 1) B2y (39 55 cBaga
casaill Aaalalsysdia ye iaale Ala]sslill Jo¥) Crall COUa (ol dralyyll eDICEA Ja
.)-AAA

b eenlidl Claially 5 Sall Cljlge ans duali b alaill sladd z35a1 Lleld L(2007). Sl ¢ lasl)
Sl dralafsysdiia e o8y Alle)] AN Asyall liaals (gal Ciall Ly sa SV aslall
o)l (agd

O b s ) lal alell aledd 35 aladi ) e a3l el dudeld L(2013). adld ae LS iia
Jo) Ciall O (oal elay) il & lgas oot laddl i) doats 8 o 3 5 cilocaly )

G eigl) Sl g any dpati] Ciliiall) Gyt B plaiall aulaill 3ol L(2019) 55000 ¢ pund
217 =198¢ (9) 22 «lall ciligsi dlae AualacV) dls yall 20D

Laati 8 (TRIZ) 3ap Ayl e 38 7 y5he S malin 3le 6 .(2012). Ao paaly) e aaaf callad
cOlialyl) ilgi dae A8 Al 2O (g Glualbyll sas olatly sadall pSall & ylga
. 189-122

SA s ol cilalad) (555 bl alei 4 datia .(2018).090ATs - Jles ekl

ey Le Sit cilylga Asati STRIZ jo5 dylas V) aiicee 023 malip 531.(2012) 2ens aale dalal)
26 « (4oLl aslel) ol aSU ~ Laill drols ddae Aaadaill oLal) L rals Al (0 480l
.608-585(3)

letiwd) Lsait] Dogicoall datigh (a8 msLiall il < ahsia) 45 .(2017).0ls gaia gald cagh
Laala[5yoiia s yiieale Als)] wleod) asde il (o Ll dilat) 30ad3f curighl pSailly asaliall
.JAA.A 66):113\

231

Brolacdl ddludylg digs i pglall dd gull dloxoll



https://ijches.com/ 2022 545 «Jg¥l dual BTN 8 polanll dludYlg dugs Al polald dud gull Aol

Luail] TRIZ juj5 dupbiig ¢ Loall ) aiicel) aleil] p eodd] ~5ido ypeai .(2015).2meall de deal Liay el
daalafsygdin yoe ol Alu)] (ohe Y/ SO Ciall 100 (sa] (5HISLY] _pSéilly waigh esd]
s (g (G

agdl] Lsaiil ilasleall dafleay jugad Colinsilil e sliiio) 4uled (2011). a2l sead dide (ola)
e il Ala] 400Dy Lha el 1065 (o docalisl] Jilesal] aded Ciligea (555 (51) Ll
« pan (Bygeaiall daalafs)sdia

Lol clidee)) ans Loaii 8 ALl aleil] malip Lalled ((2011). unse alin 2an laga ¢ o)
oy L0y dasall 30035 (o Lgaled Cilige (553 (s2] il _padiy clialiyll gai olaiYly
e Bl Aasla[Bsdie ptyivale Ale] el

il Byal) Sl L Gralea) il Ciliailic L (2018). s (salas

Jrmnil) pad 8 doavigh sl Aagall Jalasy g oadgetd Zaracil) Zule W) L(2012).2uke Laly e
141-106¢(4) 5 ¢ arspealls 4w ill S Do 3022 Y) s jall 2l (5] wsigh Silly

=) Jall chlge Lt ATRIZ= 35 4k (oalae o 256 sasg Ldeld . (2011). 20na 2aal 7 ha
60-1¢(1) 14 «luabsll ilig i dae 22 Y) syl CDUa (o2l byl DSl

Shlgas oluY] pSail hlgs Luaii 8 i Dk Ao 23l malip 4ale i (2015). taias La ¢ sile
C e L) Aealalsygdie ye iieale Alu)] wolil céaall (b (o1l alipll ealyil

Syl dals 5 el OChall Ja zipai Ao alld a5 ol i .(2008). 2eal (pen () cgalial)
Slahpall Ly jal) (lee daala o510 Aly] aleill ligen (553 wspsall Ldbl 5o elry il
www.arabtexts.com/?p=604 : P& Ge e ()Y L)

Js¥) Caall (UL Slalll Jaanill 8 alasl) by sl )le z3gail 3L (2015)pllS )3 culae
:365-346¢ (28)¢ LuaolSY/ ilushtll lissa dae Jacisial

232


http://www.arabtexts.com/?p=604

Brolacdl ddludylg digs i pglall dd gull dloxoll

https://ijches.com/ 2022 993 «Jg¥l sl

690 2adlall alel ilys e (SN Sl Al malin 531 L (2011). andand) e algal cCags o
Syl Aaalafsysdin st olysi€0 Allis)] sl pabedl) (o Al Aalally clocalyll aled ligea
- s

il Sl Glisicne dpaiil pudigh pul) sabe (b alil 7 jike Hpeai L(2010). nba adly] cpanllne
oo . JUSIR) dudia pgin B (Hlaral) elicall (gilill JoV) Caall CDUa (oal Zaulud) el jlgall
114-65 ((161) 2 « il kg maliall § coleald

Slgra oo 4 (Van Hiele) s ;U8 ki Ao a5l aliy 4o l§.(2017). s dns Line el
Gaalafsysdio st iale Alla] ol Y/ dlasall Lud5 (52 Lol Clias diigh laill a)

 an casl
Gl padsy Lbdlll cOUCdall s Sllge Loaii 6 awil] ZIgai 20350/ L(2013). 20udl (5325 ¢ iallase
nalaliyedin yue ivale Al ClnY/ dhapall aleill Cilige o (555 duadlil sa) ulealiyll

. e c‘kl:md

el danl Adghonall s puill 2Ll zigal Ao 3 da e Bang - (2012). 2o zlua cadaallae
Sligyyi dlae il by aa (o3 LAY Alayal) 10l (0] liwali )l gas slai¥ly iyl
120-91¢(3) claall

Sl lylge 4at e gl Gepas 3 il e z3sal aladiad 3 L(2013) a0me 5ol ae ¢ palallae
=391 z (42) cpabill aleg dujill 4 dupe lalp dlas . ol anlail) da e (D (6 Lall
.148

Ciliginey Glapl) LS Chlga daat alawil Sl daail i) 4dlad (2013).cadalll s A ccaidalilae
- pan aib drslaff)sdie e yiale Al dulacY) dlajall 235 gl cwxigll Sal)

Silly Jaeanil) dpaiil Laxigh Gaas 8 dlelall 5yl alaina) 33dels ((2013) 2ens asth) alilane
.333-287¢(2)24(9) 24 « lgies Lupyill LS dlas Apalac ) Al yall 1 (52l asnigl)

233



https://ijches.com/ 2022 993 «Jg¥l sl

oanill e gl a6 ddgeall clyg Lo iliasilyice] alaiiad 43 .(2010). 250 d5ans e e
(sl st Aralasysdio e iiwale Al solae ¥/ SO Chall 30Dl (53] (gl uSdilly
- s

Al 4pass 3 COICa el dall o 28 oaled maliyy doleld L (2011).Cpd 2 clagliage
25 uspilly drcadil] Crgail] dlas asdall Bala (& aleill Cligraa (g0 ahall Jauaailly 40 pell
147 - 80,(1)

e Sl Chlga daaii (B aslall a8 a5 Al Sladhial Aol L(2008). 2eal g yuls core
Gobsg e liall Dopemall Lieand) . 25N Godlad) Ciall 3o (0] Lgalatiad s olai¥ly 4.3
203-167(138) 1 « il

Adacssiall Alajall Sl (521 Jua L z 35 esuin (b madigh oSl 8 G35 L (2016).8)us ¢ il
425-397¢ (1)67 cdapyil S dlae .Aprgad) duyal) ASLaally

Lat 8 sanaiall el Aa il plasna) dled (2011).clupd 7 oa calagllaie s aans Jole cJaall
22 Lgin 4yil) LS L lao . alai ]l Cilbigaia (553 AN dds jall 3000 (o1 ALA) Sl
.306-239(86)

e Slealill arles d L il aleil] lasilial slasii) 3 (2011). 3a3all 2o 3gyle ila Al
kil o 1Y LESIL Spolelly sleill Ciligea (gpit 28l Sail Cifylgag oLaTYly Jraanil
e pan B dnalafsypdie e o5 Al ulud

pgiamilyy ) plid) Coall Al Jreans e 5l ke die alaill slad 3 L(2012). msall st e
150-121¢(2) 1 <giis aj¥) deals dlas .lacali )l alas gas

Saaill SV L 2 pgho 8 dealdl) L1 o e s Ddeli (2012).ldic Hsdle (saea eal (sl
s ugad) BUE daalafsysdie ye yiwale Al Colunlyl 6 aleil] Cligecall (555

Jaall il aslell b et lial) Gilaind) dpati o alaid) slad z3gas Adlad (2011). 200 i cdll 738
bl agageall &ppel) A Slaally 8y sie Aty S el Ciall 3D s )
199-145(98) 25 4sgs 1/

234

Brolacdl ddludylg digs i pglall dd gull dloxoll



https://ijches.com/ 2022 993 «Jg¥l sl

Al Gl gad slaVly byl Sl 8 abeill il e z3gai alasiad 5. (2014). ol e ol
251-233¢(12) 3 cdawasioll dygsyill Lufpal) dlaalf . Abidal) Azilas 8 delY) Ayl (DU

Aanant) byl JUaD dangloSond) l)aall QS . lanlylf aley duia i lilead) .(2013). 2 <o)l
201-186 ¢ldae(1)aainall dars & (uiil) alal dhasl)

Opysills yaall 28N Hls . Lely/ cMShal) o o 2011). Chugy e Jaulad

Aanyal) 5elyd 5)lge Anali & abeill alad z3ga3 aladiad 51 .(2010). 20a] (Spenr ey cpallpd (2ma (JalS
26 ¢Awyill LS dlas . alaill Gilisaa (553 1INV Gealall Coall 30D (o0 28l il
.372-326¢(2)(1)

sy o duypud) Lusall djsgand) b calil) Gueldll Ciall cilical )l gia a5 . (2013). elia ¢ aa
738-681¢ (106) ¢ oo¥/ dlaa . Jun U urigh ,Sal) Ciligiven

3 Jaeand e abetl) alad z3s00 o 38 ilucalyll - ke alig Do ld (2014).can) 31 c2ena
Lnalafsysdie yue o)y All] Haid aguundlyg i)l aayiSing Ly abiall 485Y) syl
REVORARI|

Aoad (e bl Aphill epn B gl ol (8 Aadel Aoy Anlled L(2011) 525 ala caeas
¢ pageaalls Ll S Dna . e lial) (63 Jg¥) Chall DU (o2 gl uSilly Joaanil
67-1¢(3)

SIS Geal) Shlge sy At 8 Aol daaigh Sl Aladial L(2015).005e Do 25 c2ans
A daalafBypiia yue o)y Alugalae¥) Js¥) Chall 30 () puvigh Sl g
- s

DSl el iy Al o il o el caidag 1 (2018). e lee ccilagyilly Juls dia e
dewdi il gye llablae 6 ia T Eulad) dds ) 3 ol Gl 6 el )
33-18 « (1)1 1cdasis

235

Brolacdl ddludylg digs i pglall dd gull dloxoll



https://ijches.com/ 2022 5452 «Jg¥! 2l f B polaedl diludVlg doga Al pghald & gl dxall

i aleg il (i e il Ao . Y ol Cial) 30 gl )l
213-169.(3)z«(31)

Geometric Sketchpad) —wigll aulll zealiy alaiiuls Luvigl gapi 4o (6 (2012). 2ea alls ¢ pals

e iwale Al ol ol Coall dulls (o] gl awssl] Cllgay nigh Sail e
Oles Ll ‘L)'“)-.’LE' ULL.L.J\ Z\.LALA[W

Glihy o] franilly wnigl poSEl) Liaiil cigulad) boe luas anleill Ll ((2012). ganle 8y55 ¢ s
. paa 54 Z\M‘A[W e iale Z\JL.«.)J] Logecdd %u‘):_// M/‘_g‘;ﬁ/ﬂ}// s polls ,,a.Lf_'L//
coralal) QS s L (24) clecaliylf as i byl el (2010). 25 <5l

Linl) aalpall: Ll

Abbas, N. (2015). Athar unmiidhaj marzanw li-ab‘ad al-ta‘allum fT al-tahsil alryadyaty li-tullab al-saff al-awwal
al-mutawassit (Impact of Marzano's model of learning dimensions on the mathematics achievement of
first-year middle school students). Maysar Journal of Academic Studies, (28), 346-365.

Abdel Aziz, Z. (2013). Istikhdam namiidhaj al-rasm fi tanmiyat maharat hall al-mushkilat al-\afziyah wkhfd
qalaq al-riyadivat lada al-talamidh dhawr su ‘ubat al-ta ‘allum bi-al-marhalah al-ibtida iyah (Using the
drawing model to develop verbal problem-solving skills and reduce mathematics anxiety among students
with learning difficulties in the primary stage) [Unpublished master’s thesis] Damietta University.

Abdel Azim, S. (2012). Whdh mugtarahah qa’imah ‘ala namiidhaj al-isnad altdryjy llms’wlyh li-tanmiyat al-
tahsil al-dirasi walatjah nahwa al-riyadiyat lada talamidh al-marhalah al-ibtida’iyah dhawi s‘wbat al-
ta‘allum (A proposed module based on the model of gradual assignment of responsibility to develop
academic achievement and attitude toward mathematics among primary school students with learning
difficulties). Journal of Mathematics Education, (3), 91-120.

Abdel Raouf, I. (2011). Athar barnamaj li-tanmiyat al-tafkir alabtkard ‘ala nwatj ta ‘allum al-talamidh dhawt
su ‘ubat ta ‘allum al-riyadiyat balhlgh al-thaniyah min al-ta ‘lim al-asast (Impact of the program for the
development of creative thinking on the learning outcomes of pupils with learning difficulties in
mathematics in the second cycle of basic education) [Unpublished doctoral dissertation], Cairo
University.

Abdul Rahman, 1. (2010). Tasawwur muqtarah li-barnamaj fi maddat al-rasm alhndsa li-tanmiyat mustawayat
al-tafkir alhndsa wa-al-maharat al-asasiyah lada tullab al-saff al-awwal althanwa al-sina‘T alm‘mara fi
daw’ handasat alfraktal (A proposal for a program in f engineering drawing to develop the levels of
geometric thinking and basic skills among students in the first year of industrial and architectural

236



https://ijches.com/ 2022 5452 «Jg¥! 2l f > B polaedl diludVlg doga Al pghald & gl dxall

secondary school in light of fractal geometry). Journal of Studies in Curriculum and Instruction, 2(161),
65-114.

Abdel Sayed, M. (2017). Fa ‘iliyat barnamaj qa’im ‘ald nazariyat Fan Hayl (Van Hiele) fi ‘ilaj su ‘ubat rasm al-
tamarin al-handasiyah wa-maharat halliha lada talamidh al-marhalah al-i ‘dadiyah (Effectiveness of a
program based on Van Hiele theory in treating the difficulties of drawing geometric exercises and their
solving skills among prep school students) [Unpublished master’s thesis], Fayoum University.

Abdel Wahab, S. (2011). Fa‘iliyat barnamaj ta‘lim1 qa’im ‘ala al-hall al-ibda‘1 lil-mushkilat f1 tanmiyat aldaf*yh
al-ma‘rifiyah wa-al-tahsil al-dirasi li-dhawi su‘tbat al-ta‘allum fT maddat al-‘Ulam (Effectiveness of an
educational program based on creative problem solving in developing cognitive motivation and
academic achievement for people with learning difficulties in science). Journal of Psychological and
Educational Research, 25 (1), 80-147.

Abdo, Y. (2008). Fa‘iliyat Istiratijiyat nazariyat Tiriz fi tadris al-‘ulim fi tanmiyat maharat al-tafkir ‘ala al-
rutbah walatjah nahwa istikhdamiha lada talamidh al-saff al-sadis alabtda’a (Effectiveness of TRIZ
theory strategies in teaching science in developing first-order thinking skills and the trend toward using
them among sixth-grade primary school students). Egyptian Society for Curricula and Instruction, 1
(138), 167-203.

Abdel Qader, A. (2013). Athar istikhdam namiidhaj marzanw fi tadris al-handasah ‘ald tanmiyat maharat al-
tafkir al-‘ulya lada tullab marhalat al-ta‘lim al-asasi (Impact of using the Marzano model in teaching
geometry on developing higher-order thinking skills among basic education students). Journal of Arab
Studies in Education and Psychology, 3(42), 91-148.

Abdullah, A.& Zakaria, E.(2013).The Effect of Van Hieles Phases of Learing Geometry
on Students Degree of Acquisition of Van Hiele Levels". Social and Behavioral
Sciences,102, 251-266.

Abdullah, I. (2013). Fa‘iliyat istikhdam alsbwrh al-tafa‘uliyah fi tadris al-handasah li-tanmiyat al-tahsil wa-al-
tafkir alhndsa lada talamidh al-marhalah al-i‘dadiyah (Effectiveness of using the interactive whiteboard
in teaching geometry to develop achievement and geometric thinking among prep school students).
Journal of the Faculty of Education in Benha, 24(9), 287-333.

Abdullah, M. (2010). Athar istikhdam Istiratijivat ma wara’ al-ma ‘rifah fi tadris al-handasah ‘ald al-tahsil wa-
al-tafkir alhndsa lada talamidh al-saff al-thani ala‘dada (Impact of using metacognitive strategies in
teaching geometry on the achievement and geometric thinking of second-year prep school students)
[Unpublished master’s thesis], South Valley University.

Abdul Latif, H. (2013). Fa‘aliyat istiratijivah "uktub ltt‘Im" fi tanmiyat maharat kitabat al-burhan wa-
mustawayat al-tafkir alhndsa lada talamidh al-marhalah al-i ‘dadiyah (Effectiveness of the “write to
learn” strategy in developing proof writing skills and geometric thinking levels among prep school
students) [Unpublished master’s thesis], Tanta University.

237



https://ijches.com/ 2022 5452 «Jg¥! 2l f s 8 polanll dludYlg dugs Al polald dud gull Aol

Abu Jadu, S. (2007). Tatbigat ‘amaliyat fi tanmiyat al-tafkir alabda ‘a bi-istikhdam nazariyat al-hall alabtkara
lil-mushkilat (Practical applications in developing creative thinking using the theory of innovative
problem solving). Dar Al Shorouk for Publishing and Distribution

Abusta, F. (2011). Athar barnamaj mugqtarah li-tanmiyat al-dhakirah al-basariyah fi al-riyadiyat ‘alda maharat
hall al-mushkilat al-handasiyah wa-taqdir al-dhat lada dhawi su‘tibat al-ta‘allum min tullab al-marhalah
ala‘dady (Impact of a proposed program for developing visual memory in mathematics on geometric
problem-solving skills and self-esteem among prep school students with learning difficulties). Journal of
Mathematics Education, 14 (2), 6-38.

Al-Adl, A., & Abdel-Wahab, S. (2011). Fa‘aliyat istikhdam anshitat al-dhaka’at al-muta‘addidah fi tanmiyat al-
tafkir albina’y lada talamidh al-marhalah al-ibtida’iyah dhawi su‘tibat al-ta‘allum (Effectiveness of
using multiple intelligence activities in developing constructive thinking among primary school students
with learning difficulties). Journal of the College of Education in Benha, 22 (86), 239-306.

Al-Adgham, R. (2005). Athar istikhdam ab‘ad al-ta‘allum fi tadris al-nahw ‘ala al-tahsil walatjah wa-tahsin al-
ada’ al-lughawi lada tullab al-saff al-Awwal althanwa bi-Saltanat ‘Amman (Impact of using learning
dimensions in teaching grammar on achievement, attitude, and improving linguistic performance among
first-year secondary school students in the Sultanate of Oman). Journal of the Faculty of Education in
Damietta, 1 (47), 260-312.

Al Amer, H. (2009). Nazarivat al-hall alabda‘a lil-mushkilat tryzTRIZ (TRIZ theory of creative problem
solving). Debono Printing, Publishing and Distribution.

Al-Abadi, Z. (2008). Athar barnamaj t‘lymda qa’im ‘ald namidhaj hall al-mushkilat al’bda‘a fi tanmiyat
maharat al-tafkir al’bda‘a lada al-talabah al-mawhibin dhawt su‘abat al-ta‘allum (Impact of an
instruction program based on the creative problem-solving model on developing creative thinking skills
of gifted students with learning disabilities) [unpublished doctoral dissertation], Amman Arab
University for Postgraduate Studies.

Ahmed, M. (2011). Athar istiratijiyah qa’imah ‘ald mabadi’ nazariyat "tryzTRIZ" fi tanmiyat maharat al-hall
alabda ‘a lil-mushkilat al-riyadivah lada tullab al-marhalah al-i ‘dadiyah (Impact of a strategy based on
the principles of “TRIZ” theory in developing the skills of creative solution to mathematical problems
among prep school students) [Unpublished master’s thesis], Benha University.

Ahmed, R. (2012). Barnamaj ta ‘allum alktrwna mdmj qa’im ‘ala namiidhaj marzanw li-tanmiyat al-taksil fi al-
‘ulim wa-maharat qira’ah al-suwar wa-al-maharat al-ijtima tyah lada talamidh al-marhalah al-
i ‘dadiyah dhawt su‘ubat al-ta ‘allum (A blended e-learning program based on the Marzano model for
developing achievement in science, picture reading skills, and social skills among middle school
students with learning difficulties) [Unpublished doctoral dissertation], Suez Canal University.

Al-Ghoul, A. (2012). Fa‘iliyat nw‘yn min al-taghdhiyah al-raji‘ah fi mafham al-dhat al’kadyma lltlamydh
dhawr al-su ‘ubat al-ta‘allum fi al-riyadiyat (Effectiveness of two types of feedback on the academic self-

concept of students with learning difficulties in mathematics) [Unpublished master’s thesis], Suez Canal
University, Egypt.

238



https://ijches.com/ 2022 54093 gVl duall 8 8 polanll dludYlg dugs Al polald dud gull Aol

Al-Hussan, A. (2007). Fa‘ilivat namidhaj ab‘ad al-ta‘allum fi tanmiyat ba‘d maharat al-tafkir waldasty ‘ab
almfahymy fi al-‘ulim waladrakat nahwa bi’at al-saff ladd tlmydhat al-marhalah al-ibtida’iyah
(Effectiveness of the dimensions of learning model in developing some thinking skills and conceptual
understanding in science and perceptions of the classroom environment among female primary school
students) [Unpublished doctoral dissertation], King Fahd University.

Al-Juhani, M. (2020). Athar istikhdam namudhaj marzanw li-ab‘ad al-ta‘allum fT tanmiyat maharat ma wara’ al-
ma‘rifah fi maddat al-riyadiyat lada tullab al-saff al-thani al-mutawassit (Impact of using the Marzano
model of learning dimensions in developing metacognitive skills in mathematics among second-year
middle school students). Educational Journal, (78), 2388-2429.

Al-Khatib, J. et al. (2018). Mugaddimah fi ta‘allum al-talabah dhawt al-hajat al-khassah (Introduction to
learning for students with special needs). Dar Al-Fikr.

Al-Khayyat, M. (2012). Athar barnamaj tdryba Mustanad ila nazariyat tryzTRIZfa tanmiyat maharat tafkir ma
wara’ al-ma‘rifah lada talabat Jami‘at al-Balqa’ al-tatbiqiyah (Impact of a training program based on
TRIZ theory in developing metacognitive thinking skills among students at Al-Balga Applied
University). An-Najah University Journal of Research (Human Sciences), 26(3), 585-608.

AL Makahleh, A. (2011). The Effect of Direct Instruction Strategy on Math Achievement of
Primary 4 th and 5 th Grade Students with Learning Difficulties. International Education
Studies, 4 (4),199-205.

Alhuwaidi, Z. (2001). Asalib wa-istiratijiyat tadris al-riyadiyat (Methods and strategies of mathematics
instruction) (2" ed.). Dar Alkitab Aljami.

Almeselhy, N., & Abdallah, 1. (2012). Fa‘iliyat namtdhaj marzanw li-ab‘ad al-ta‘allum fi tanmiyat al-tafkir
alryada lada talamidh al-saff al-rabi‘ al-ibtida’i (Effectiveness of Marzano's model of learning
dimensions in developing mathematical thinking among fourth-grade primary school students). Journal
of Arab Studies in Education & Psychology, 31(3), 169-213.

Al-Otaibi, S. (2016). Al-furtiq fi al-tafkir al-handasi fi daw’ namtidhaj Fan Hayl lada talibat al-marhalah al-
mutawassitah bi-al-Mamlakah al-‘Arabiyah al-Sa‘tdiyah (Differences in geometric thinking in light of
the Van Hiele model among female middle school students in the Kingdom of Saudi Arabia). College of
Education Journal, 67(1), 397-425.

Algabas, T. (2014). Athar istikhdam namudhaj Marzanw 11t‘Im f1 al-tafkir alryada walatjah nahwa al-riyadiyat
lada tullab al-marhalah al-asasiyah fi Muhafazat al-Tafilah (Effect of using Marzano model for learning
on mathematical thinking attitude and toward mathematics of the basic stage students in Tafila
Governorate). International Interdisciplinary Journal of Education, 3(12), 233-251.

Algadim, M. (2013). Al-‘amaliyat al-dhihniyah wa-ta‘allum al-riyadiyat. Kitab al-muqaranat al-saykalajtyah
llashtghal al-ma‘rifi (Mental processes and learning mathematics. Book of psychological comparisons of
cognitive work). Psychology in the Service of Society, 1(1), 186-201.

239



https://ijches.com/ 2022 54093 gVl duall 8 s 8 polanll dludYlg dugs Al polald dud gull Aol

Al-Zoubi, S. (2011). Fa‘aliyat barnamaj al-ta‘allum albna’a fi tanmiyat ba‘d al-‘amaliyat al-riyadiyah walatjah
nahwa al-riyadiyat wa-taqdir al-dhat lada dhawi su‘tbat t‘lmha min talamidh al-marhalah al-ibtida’iyah
bi-Dawlat al-Kuwayt (Effectiveness of constructivist learning program for developing some mathematics
operations and attitude toward mathematics and self-esteem of the mathematics learning disability
students at the elementary school in Kuwait) [Unpublished master’s thesis], Cairo University, Egypt.

Al-Zuhairi, H. (2013). Athar anmwdhjy ab ‘ad al-ta ‘allum Imarzanw wdwrh al-ta ‘allum alsba ‘yh fi al-tahsil wa-
al-tafkir alryadyaty lada tullab al-saff al-thani al-mutawassit fi maddat al-riyadiyat (Impact of
Marzano's dimensions of learning and the seven-year learning cycle on the mathematical achievement
and thinking of second-year middle school students in mathematics) [Unpublished doctoral dissertation],
University of Baghdad.

Ali, 1.(2011). Exploring Students Learning Difficulties Secondary Mathematics Classroom in
Gilgit-Baltistan and Teacher Effort to Help Students Overcome These. Difficult Bulletin
of Education and Research, 33(1), P69.

Altakhyneh, B. (2018). Levels of Geometrical Thinking of Students Receiving Blended
Learning in Jordan”. Journal of Education and Learning (EduLearn),12(2),159-
165.

Ashour, H. (2015). Fa ‘iliyat barnamaj qa’im ‘ald nazariyat Tiriz fi tanmiyat maharat al-tafkir alabda‘a wa-
maharat al-tawasul alryadé lada tullab al-saff al-khamis (Effectiveness of a program based on TRIZ
theory in developing creative thinking skills and mathematical communication skills among fifth-grade
students) [Unpublished master’s thesis], Islamic University- Gaza.

Ageel, 1. (2012). Athar ab‘ad al-ta‘allum ‘inda marzanw ‘ala tahsil talabat al-saff al-sabi‘ al-asasi wdaf*ythm
nahwa ta‘allum al-riyadiyat (Impact of the dimensions of learning of Marzano on achievement among
students in the seventh grade and the motivation due to mathematics). Journal of Al-Azhar University in
Gaza, 1 (2), 121-150.

—————

maharat al-tafkir al-naqid ldhwa su‘abat al-ta‘allum wal ‘adyyn balhlgh al-ild min al-ta ‘lim al-asast
(Impact of active learning strategies in mathematics education on learning disabilities and normal
students' achievement, attitude and critical thinking skills at first stage of basic education) [Unpublished
doctoral dissertation], Cairo University.

Badr, T. (2011). Fa‘aliyat istiratijiyah tdrysyh mugqtarahah fi daw’ nazariyat al-dhaka’at al-muta‘addidah fi
tanmiyat maharat al-burhan al-handasi wa-raf* kafa’at al-dhat almdrkh wkhfd mustawé al-galag min al-
riyadiyat lada altlmydhat dhawat su‘tbat ta‘allum al-riyadiyat bi-al-marhalah al-mutawassitah
(Effectiveness of a proposed teaching strategy in light of the theory of multiple intelligences in
developing geometric proof skills, raising perceived self-efficacy, and reducing the level of mathematics
anxiety among female students with difficulties in learning mathematics in the middle school). Journal
of Mathematics Education, 14, 17-58.

240



https://ijches.com/ 2022 54093 gVl duall 8 8 polanll dludYlg dugs Al polald dud gull Aol

Badawi, M., & Gad Al-Mawla, A. (2013). Athar barnamaj qa’im ‘ala nazariyat tiriz fi su‘tbat ta‘allum al-
riyadiyat lada tullab ghuraf al-masadir bi-mintagat al-Jawf (Impact of a program based on some
principles of the theory of "TRIZ" in arithmetic learning disabilities among students in resource rooms
in Aljouf region). International Interdisciplinary Journal of Education, 2(12), 1276-1294.

Bhoot, A. (2010). Athar astratyjytyn 1lt‘Im bi-istikhdam al-kumbiyatar muta‘addid al-wasa’it ‘ala tanmiyat al-
hiss almkana wa-al-tafkir alhndsa lada talamidh al-marhalah al-i‘dadiyah (Impact of two strategies for
learning using multimedia computers on developing spatial sense and geometric thinking among middle
school students). Journal of Mathematics Education, 13, 104-194.

Bougarn, J., & Bazrawi, N. (2021). Tashkhis su‘tbat ta‘allum al-riyadiyat ‘inda talamidh al-sannah rabi‘ah
mutawassit (dirasah maydaniyah bi-wilayat Sidi Bal‘abbas) (Diagnosing mathematics learning
difficulties among the fourth year middle school students (a field study in Sidi Bel Abbes). Rawafed
Journal for Scientific Studies and Research in the Social and Human Sciences, 5(1), 180-205.

Crompton, Helen. (2013).Coming to understand angle and angle measure:A design-
based research curriculum study using context-aware ubiquitous learning [A
dissertation of Doctor, University of North Carolina].

Daoud, F. (2017). Athar istikhdam khara’it al-mafahim fi tadris al-handasah al-mustawiyah li-tanmiyat al-
Isti‘ab almfahymy wa-al-tafkir al-handasi li-talamidh al-halagah al-thaniyah min al-ta‘lim al-asasi
(Impact of using concept maps in teaching plane geometry to develop conceptual understanding and
geometric thinking for students in the second cycle of basic education) [Unpublished master’s thesis],
Fayoum University.

Diab, R. (2015). Tasawwur mugtara’ lil-damj bayna al-ta ‘allum almstnd ila al-dimagh wa-nazariyat Tiriz
TRIZItnmyh al-Hiss al-handast wa-al-tafkir al-ibtikari lada talamidh al-saff al-thani al’‘dady (A
proposal for integrating brain-based learning and TRIZ theory to develop geometric sense and
innovative thinking among second-year prep school students) [Unpublished doctoral dissertation], Beni
Suef University.

Doabler,C.T. et al.(2012) Enhancing Core Mathematics Instruction for Students At Risk for
Mathematics Disabilities. Teaching Exceptional Children, 44(4),48-57.

Fathallah, M. (2011). Fa‘aliyat namiidhaj ab‘ad al-ta‘allum fi tanmiyat al-Isti‘ab almfahymy fi al-‘ulim wa-
‘adat al-‘aql lada talamidh al-saff al-sadis alaytda’y badinah ‘Unayzah bi-al-Mamlakah al-‘Arabiyah al-
Sa‘adiyah (Effectiveness of the dimensions of learning model in the development of conceptual
comprehension in science and habits of mind among the pupils of sixth grade at Onaizah city, Saudi
Arabia). Educational Journal, 25(98), 145-199.

Gouda, S. (2013). Athar barnamaj muqtarah qa’im ‘ald nazarivat Tiriz "TRIZ" fitanmiyat al-tahsil wa-maharat
hall al-mushkilat al-riyadivah lada tullab al-saff al-awwal althanwa (Impact of a proposed program
based on TRIZ theory on developing achievement and mathematical problem-solving skills among first-
year secondary school students) [Unpublished master’s thesis], Fayoum University.

241



https://ijches.com/ 2022 54093 gVl duall 8 8 polanll dludYlg dugs Al polald dud gull Aol

Hanafi, K. (2013). Fa‘iliyat barnamaj gaim ala istikhdam namudhaj libanzo fi tadris alriadiat wathruh fi tanmiat
alistiab almfahyma wamabharat al-tafkir al’bda‘a lada tullab al-saff alawal althanwa (Effectiveness of a
program based on the use of Marzano’s dimensions of learning model in teaching mathematics and its
impact on developing conceptual understanding and creative thinking skills among first year secondary
school students) [Unpublished doctoral dissertation], Fayoum University.

Ibrahim, S. (2013). Athar barnamaj qa’im ‘ald nazariyat Tiriz (TRIZ) fi tanmiyat al-tahsil wa-maharat hall al-
mushkilat al-riyadiyah lada tullab al-saff al-awwal al-thanawi al-‘amm (Impact of a program based on
TRIZ theory on developing achievement and mathematical problem-solving skills among first-year
secondary school students) [Unpublished master’s thesis], Fayoum University.

Jaber, J., Al-Nashwa, N., & Al-Sayed, M. (2015). Fa‘iliyat barnamaj tdryba qa’im ‘ald Nazariyat tryzTRIZfa
tanmiyat aldaf*yh al-‘aqliyah lada tullab al-Jami‘ah (Effectiveness of a training program based on TRIZ
theory in developing mental motivation among university students). Journal of Educational Sciences,
2(2), 1-26.

Jadalrab, O. (2020). Istikhdam alsqalat al-ta‘limiyah li-tanmiyat al-tafkir al-handasi wa-ba‘d maharat al-tafkir
al-tahlili lada talamidh al-marhalah al-i‘dadiyah (Use of educational scaffolds to develop geometric
thinking and some analytical thinking skills among prep school students). Educational Journal for Adult
Education, 2(3), 217-238.

Jitendra,A.K. et al. (2013). Impact of Small-Group Tutoring Interventions on The
Mathematics Problem Solving and Achievement of Third Grade Students with
Mathematics Difficulties. Learning Disability Quarterly, 36(1),21-35.

Kosa,T.(2010). The investigation of applicability of worksheets was developed for
projection unit in solid geometry. E-Journal of New World Sciences Academy, 5
(3),820-838.

Kamel, M., & Sayed, Y. (2010). Athar istikhdam namiidhaj Ab‘ad al-ta‘allum fi tanmiyat mharh qira’ah al-
kharitah wa-al-tafkir al-naqid lada talamidh al-saff al-khamis al-ibtida’T dhawi su‘tbat al-ta‘allum
(Impact of using the dimensions of learning model on developing the skill of map reading and critical
thinking among fifth-grade primary school students with learning difficulties). Journal of the Faculty of
Education, 26(1), 326-372.

Khader, A. (2019). Fa‘iliyat al-ta‘lim almtmayz fi tadris al-riyadiyat li-tanmiyat ba‘d maharat al-tafkir al-
handasi lada talamidh al-marhalah al-i‘dadiyah (Effectiveness of differentiated instruction in teaching
mathematics to develop some geometric thinking skills among prep school students). Journal of
Mathematics Education, 22 (9), 198-217.

Khattab, A. (2012). Fa‘iliyat barnamaj ithra’i muqtarah qa’im ‘ald nazartyat Tiriz (TRIZ) fi tanmiyat maharat
al-tafkir altwlyda walatjah nahwa al-riyadiyat lada talamidh al-marhalah al-ibtida’tyah (Effectiveness of
a proposed enrichment program based on TRIZ theory in developing generative thinking skills and
attitudes toward mathematics among primary school students). Journal of Mathematics Education, 122-
189.

242



https://ijches.com/ 2022 54093 gVl duall 8 s 8 polanll dludYlg dugs Al polald dud gull Aol

Kunst, Benjamin. & Clapp, Timothy. (2007). Automatic Boarding Machine Design Employing
Quality Function Deployment”. Theory of Inventive Problem Solving and Solid
Modeling. Triz-Journal, (19).

Mazid, M., & Alfarihat, A. (2018). Athar tawzif barnamaj tadribi qa’im ‘ala nazariyat Tiriz li-tanmiyat al-tafkir
al-ibda‘1 f1 al-riyadiyat lada talamidh al-marhalah al-asasiyah al-dunya fi muhafazat Ghazzah (Impact of
employing a training program based on TRIZ theory for development of creative thinking in
mathematics among students of the basic elementary stage in the governorates of Gaza). Psychological
and Educational Studies, 11(1), 18-33.

Mehrz, J. (2013). Taqimu manhaj al-riyadiyat lil-saff al-khamis al-asasi fi al-Jumhariyah al-‘Arabiyah al-
Striyah ‘alda daw’ mustawayat al-tafkir al-Handasi Ifan Hayl (Evaluating grade five mathematics
curriculum in basic education in Syria in accordance with the VVan Hiele levels of geometrical thinking).
Journal of Arts, (106), 681-738.

Mohamed, A. (2014). Fa ‘ilivat barnamaj muqtarah fi al-riyadiyat qa’im ‘alda namiidhaj ab ‘ad al-ta‘allum ‘ald
tahsil talamidh al-marhalah al-ibtida’tyah al-muta’akhkhirin dirasiyan wifkyrhm alryada wdaf ythm
llanjaz (Effectiveness of a proposed program in mathematics based on the dimensions of learning model
on the achievement, mathematical thinking, and motivation for achievement among academic low-

achievers in primary school) [Unpublished doctoral dissertation], Minia University.

Mohamed, K. (2011). Fa‘aliyat brmjyh ta‘limiyah fi al-rasm alhndsa fi daw’ al-nazariyah al-bina’iyah ‘ala
tanmiyat al-tahsil wa-al-tafkir alhndsa lada tullab al-saff al-awwal althanwa al-sina‘1 (Effectiveness of
an educational software in engineering drawing in light of constructivism on developing achievement
and geometric thinking among first-year industrial secondary school students). Journal of the Faculty of
Education in Suez, (3), 1-67.

Mohmed, W. (2015). Istikhdam brmjyat al-handasah al-tafa ‘ulivah fi tanmiyat ba ‘d maharat al-hiss al-makant
wa-mustawayat al-tafkiv al-handast lada talamidh al-saff al-awwal ala‘dady (Using interactive
engineering software to develop some spatial sense skills and levels of geometric thinking among first
year preparatory school students) [Unpublished doctoral dissertation], Menoufia University.

Nawar, N. (2012). Computer-assisted instruction to develop geometric thinking and achievement among low-
achievers at the primary stage in Saudi Arabia (Istiratijiyah lil-ta ‘lim bi-musa ‘adat al-hasub li-tanmiyat
al-tafkir alhndsa wa-al-tahsil lada bty’at al-ta‘allum bi-al-marhalah al-ibtida tyah fi al-Mamlakah al-
‘Arabiyah al-Sa ‘udiyah) [Unpublished master’s thesis], Cairo University.

Nasir, S. (2012). Effectiveness of geometry instruction using geometric sketchpad in geometric thinking and
drawing skills among the eighth-grade basic education (Fa‘iliyat tadris al-handasah bi-istikhdam
barnamaj alrasm alhndsa (Geometric Sketchpad) ‘ala al-tafkir alhndsda wa-maharat al-rasm alhndsa
lada ralabat al-saff al-thamin al-asdsi) [Unpublished master’s thesis], Sultan Qaboos University.

Omina, B., & Ali, S. (2022). Su‘tbat ta‘allum maddat al-riyadiyat (al-Jabr wa-al-handasah) lada talamidh
marhalat al-ta‘lim al-mutawassit min wijhat nazar asatidhat taryadyat (dirasah maydaniyah li-‘ayyinah
min asatidhat al-riyadiyat fi marhalat al-ta‘lim al-mutawassit) (Difficulties in learning mathematics

243



https://ijches.com/ 2022 55 gVl ouall [ REE B polaedl diludVlg doga Al pghald & gl dxall

"algebra and geometry" in middle-school students from the perspective of mathematics teachers (a field
study of a sample of mathematics teachers in the middle school stage)). Journal of Human and Social
Studies, 11(1), 363-380.

Qatit, G. (2011). Hall al-mushkilat ibda ‘ya (Creative problem-solving). Dar Althagafa.

Rayhan, A. (2011). Fa alivat istikhdam ba‘d Istiratijiyat tajhiz wa-mu ‘alajat al-ma ‘limat li-tanmiyat al-fahm
allfza lada dhawt su‘abat ta‘allum al-masa’il al-riyadiyah min talamidh al-marhalah al-ibtida’iyah
(Effectiveness of using some information processing strategies to develop verbal understanding among
primary school students with difficulties in learning mathematical problems) [Unpublished master’s
thesis], Mansoura University.

Saadeh, J. (2018). Istiratijivat al-tadris al-mu ‘asirah (Contemporary teaching strategies). Dar Al- Masira for
Publishing.

Salah, A. (2011). Fa‘iliyat wahdat ga’mah ‘ala mabadi’ nazariyat tryz-TRIZ fy tanmiyat maharat al-hall al-
ibda‘1 lil-mushkilat al-riyadiyah lada tullab al-marhalah al-i‘dadiyah (Effectiveness of a module based
on the principles of TRIZ theory in developing the skills of creative solution to mathematical problems
among prep school students). Journal of Mathematics Education, 14(1), 1-60.

Salam, R. (2012). Al-fa‘iliyah al-nisbiyah Inmwdhja wytla wa-tahlil al-muhimmah li-tadris al-handasah fi
tanmiyat al-tahsil wa-al-tafkir alhndsa lada talamidh al-marhalah al-i‘dadiyah (Relative effectiveness of
the Wheatley models and task analysis for teaching geometry in developing achievement and geometric
thinking among prep school students). Suez Faculty of Education Journal, 5 (4), 106-141.

Unlu, M. (2010). Relationship between geometry attitudes and self-efficacy beliefs
towards geometry. Procedia Social and Behavioral Sciences, 9, 1325-1329.

244



