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The Effect of Using GeoGebra Software on the Development
of Visual Thinking and the Attitude Towards Software among
Basic Stage Students in Jordan

Dr. Bahjat Hamid Altakhayneh

Department Education Studies — Faculty Education
Arab Open University-Jordan

Abstract:

This study aimed to investigate the effect of using GeoGebra
software on developing visual thinking and the attitude towards the
software among basic-stage students in Jordan. The sample of the
study consisted of (60) fourth-grade students enrolled in private
schools in Amman Governorate for the academic year 2022/2023.

The experimental approach was used with a semi-experimental
design based on two groups, one of which was the experimental
group (GeoGebra software was used), and the other was the control
group (the software was not used). In order to achieve the
objectives of the study, a measure of visual thinking was prepared,
and a questionnaire was prepared to measure the attitude towards
the software used, and their validity and reliability were verified.

The results of the study showed the superiority of the
experimental group that used GeoGebra software over the control
group in both visual thinking and attitude towards the software
used. In light of the results of the study, the researcher recommends
the inclusion of GeoGebra software in the mathematics curriculum.

key words: GeoGebra, visual thinking, attitude.



- -

TdedRe

(bl et Lo Vs conslad) galll glad i) (Bl e
el 31Ty (g Y pslall sh (3 Wl wlessdll anl Slol )l e OY
Ay cealally 2oL OIS o (3 delady dnsSly ol s

ol b G s SLad ety SLaL ey ol Ul L
@ Rl Slgmoy S e ael By gy s
J= e pally amledl Sl Ml 3 Ganzy sl el
Sl 093 ol (3 Al Lad Sgten O LS sl )l NSl
L SSH) Shlee by @ canzy (2l M ) e el
(Y s) Lob ) Ly oLyl |-

el coadadl i s Lttty i) Sy Sliel) sy
Ly P e ill)l bl Bl e el Beada B 35 (50000 0
g Wy (LBl s Bbs male & Rl Slaid) s
(ly spadly By (Yl (ol S s s dsl
lgaly colol ) maldh 2] Slaldl s

& e &) Gpold) Slikd) a deged ogh 8 Y B (3
oo AU el e el S e das B3l SLoL N sle e
Sl L 3 lgaVly a5 4 Blagll sl P e codadl 83Ls
T Slrlinal (] avdy bosny B2l el 19 3 dels
b A Ead 3 et Sy oay et Sl ladly olsdlly ealied)

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



SOl Jpm ol Logdly mtidly bl oISl
(YN eld) Lede o5 &) dstidd

P CRRE R W L C RPN PR P SPR L O
Shledly mealiall gall (63 wgdl) g 83L& il e A U anes
Jlodly ciadly eliaNly eadl o Gradadl Baslany a2l
(YY)

bl 2l o et Y ¢yl OIS (pad) S Slgsl e
el xe acle @15 L ol 8 Boad) Wb UL o0 o sy cipaly
B3 SVl ol U5 sy medgy (3 saslds
& sl By alall BUL ooy (3 40 Wb WY 23y (e By
Jllr el g Y ae A SE s GUIS) (ol das
sl Al Sl e degeg SUST Wy cangd Loddl Jo gy
Il gh el 3 jen e U Lk 3y iyl SO g S
Sl Dlegose 5 ald] S Sy (sl gall sl
QRS RPN SR E WS 3 RRR ISRy WUKS SR R IS ER )

oy el 3 amad) ol2 Al e (GeoGebra) g A2, Ja
aedibly b (3 L) Sepled) Badane B2y g8 (Ll
Js) pe dwiidl JISCaY) oy & S 13 LT LS ) obludls
BLOYL lgaltsianl (3 el 2l ooy (LU vy IS a9l (UL
Fatly ol gosl (b sles e LI S il Reeas BT )
ola Jediy ity Slaand) OLasSTy Leal) gl I e 2L

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




Al g 3] BBy Alges odad) dles Jod 2 clall Bl 42 1)
Akkaya at al., Joladd  JLdl ) o 3blon Liay caales Jo jhazaly
(2011

o el B LS plasnad e bl an Byl s
ol o alkll S Bl e delad by ldliul 3 Eodl
Cldall Lo o llh ) L oS Jlss) ety Y 0T ot S e
LYl ol Jo S ells g3l OF e Y daladl aLally
Bl oSSy ) LSl plasanl ol 62 radadl Slald) gl
adlol) 4 pgies A Bl 8l 3 Cpre §guse o2 b))l Olald) B
((kirkpatrik & Cuban, 1998)¢ 525l 1la 44
Lyl Ui

Trends International ) (TIMSS) sl oluhdll 5l pis
dleY 14 ele psladls Lol )l (3 (Mathematics and Science Study
o #5A SLoL pazse 3 et ) L 03 Al fead s
sl Co (i Y1) Gla 2015 ple aBlll 3 o Algtas ot
(3t 14) Gla Lol) Losdld o BU (il £Y4) 05,1 adb lavgia
EVY) dowsis Gl gadsn 3y (13 V1) Gl )l Jawsidll e BTy
edize g YA Lol oYY AsM Lo 05V ds clasy (iks
(Y Yy anlally 50 ) JlasW

Program for International (PISA) 1 aJsll clulll 55 sy
sl goose 3wl Caall 2l aes |Student Assessment
Ol ol W93 (YA) ool oo (10) 05,31 adla) il sl

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



SH) ks (Yh) Gl bW bl Lawgdh e 5T gag (£09) Jawsicy
(Y Y daadl st ghod

Wb e oF @ pedl Ry boal 2b) Sl olal LS
grose @ B s G UL YOVA e Wl Ll )
Yl Lowvgia gl 4 &l e 7V OF o duhdll cdsy colal)
(Y18 cgabadly 21 555) Lyl

AL (Y YY Gl ey any ceubsl) ol e ae el LS
)l sl (il Olal e 4] G bl ) gsose 3 Wbl Cans
BLAYL (Bl 3 Regr pé 33l Lo OF 0y 2l Oy (ol
Jot 1y (Olbl ) ) 3 Ragdadl Lol uadall alascal 3l )
Oyt (blins 53bs Wy o wlal U adbll 4y o4 2 le oLl
gt o Leede & 1ol Loge 8Ty (b lis 2 L)l (a0
iy ol ) L) jaed bl dgrlse lis mgos et ASEL oy
ol sl phisid 55,0 ) oy gl Slfadl Bas i
YOy s aly Vo time b Jall es JUiE) 09 adbgll plasY)
3 Aadad) Plagdl e e Cadl sen g ol e duls e
Ay Al sy 3l ) el aolty Lo s
A-0) gy el gl B (b il 3 Bacdedl Ll 280 s
National Council of Teachers of slugll iz Skl alal 2041
replill et ) dadadl Slb )l alal sbosliMathematics (NCTM)
gt A W A St Al L e Ls e aelidy B0

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




Sl Jo il 0B awlo) d b (3 edid) )l Al e
Azl ol eSS G e Lebly Sbsmo o0 05l )
bl o e Bl oL ) Slleall plaza¥) O3 2SS 2yl
Slostd Bl Raed) Tdid) Slesin 5 3 LngdySl plasialy
(20072 )

pbadly Bl Bpde 3 el B b5 I ey L) oY
Slidany alee oo DG 2 IS ey Oles el a3
Sl lly et Blaghl alisand @ als s of Llald 3 ol
3y g dlidl a2l Aoy Ol ol 3 agadl dgsuld
e USa ool 3 adl) fead

B2y o ol (LBt 3 el e IS e
Py malll 3 LaeSdl e Jlo) a8ly 03V 3 beser
3L & Ll o a1y (GeoGebra) s a2y s ati> ol
endibl sy 3 O e 188 Basy ) fead

tomd ) Al s e Bl dlgle 3 a U anl, ) dSan iy
sl a2l oF oVl (sradl xS Bed & s B plasual L
05, 3 awle Y A V) )b

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



:&eoyl) Ao
el 2l A (s pad) SEN 20l 3 hmger B2 plsad ST L ()
€03, (3 bl il
B2y plisial o2 033 (3wl ) Caall adb Sl L (Y
Phwdidl 39 dulys (3 g
Al yl) CBlai
RIEACE RSP
b s (gpad) Sl Bas (3 Lpmser B pliiaad ST 0 -
033 3wl Y Al
3 Lomger Bty plbieial o2 Al Al U Al ol 2B =Y
Adidl g osse )l
ol 1 AP
psel glany s ) i @ aell ede 3 dpledl a8 oSS
(2L sy wdas e deled 351 cobob ) zlere & s 325
Al k) 13ady addly b Slegose 3 A2l aldsanl 43 by
Gradl ;S gaogd Gls B dege auhll ods OF LS aullY)
sl f S b Gy caned Gy s s glS
NCSWIIN R P - W g I WA PSR Sy cadadl Sl )
L3k U8 LS g B8 35,0 ldl)) e tosle S
) ) Jlsly cobal ) Gy ol ¢ (S ol
kel ooy iellall (s ey LS T O] L el 3 3y

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




sk iy Bl Aty e dp (OLoL ) dnb 3 2S5 Ty (Jlad
(NCTM, 2000)
PURCINE TR RRCH PN BRVIC R W SRON PHICED S-S5 B W - WA SR U PO 3%
aSlaall el Al 4 (3 allall 3087008 = s 22p oo Awdidl
BN CJLC bb.ﬂ\ oda (a.,LZSj CfL“wU J“p}ﬂ‘) cQLAjL;L\ "W"‘"‘j
plad) ("’l"d\ Sl 2 sl o illy Cnadaadd Al Esose & <Ll )
5 anhdll oda OF LS. olol )l Slegose i is s Js M (ol
Bty plasal 52 oAV (3 GUISH claslie] 245y Spad) pSadl (3 ol
prser
thly 1 D gu
rab b e b anl )l o sl
14s8 g ghl S9!
e fadll P el i) a2l e 5y Al Awdidl g -
YOYr/Y ey Jo¥
s (AU SN 3] (el geed) i) Sl ol —
Pl s} gall plinal colaghald L2 coleglald
Aol OLE A el 1AGISEY 39!

oY YR/ Yy sV h il TR PR IFPNE

g pglalt U2
(o]
(@L’J\ 94'.).-\) 2V EE0 o2 Ol g»bl...J\ Sl



iyl Oloellanzs

Aadidly gyl 3 aess Al OLob ) @ an o e 48y
ixsl> s (Markus Hohenwarter) Sssa  osSbe Lapshn a8 cOludly
oy o5 Al ada pldszaby el (3 Sl ) ke sl gl
Slagiznd) Vsl Jss) Koy gy Olgmtlly wladizadly bl
Sl se Jalad) o 50l 22l oddy (3l WA=Vl UIBY
(YT Gae) LB SISl lizal) slgly colgaally oY)

35501 (Geogebra) s &ty phisinl oo W) 22l ods 3055
(6.0.759.0)43, _luoY! (https://www.geogebra.org)msd) e
P i bl o xSl Il e S al O g et SN
b (3 Akl Ala) Clles)l e desez e damy gy canaidl
Slgtes o Gsinr K Rolh) daas) e degems ol o S
e SN OB ] sl medl Y el oSl
(YY) Bl sl aall plinal colagall LI cobeglal)
bl P jlesl s e Il e ez S adall i
LY ) Gl adb e Al
Sl G o bt 3l ) Jal szl e Al id2 ) 52 oY)
bV a3 Blzal (3 e 150 ST e 4y UL 0y 28
G\~ 2,25 .(Fazio and Roskos, 2008) W4 sds lasll Cadlshl Lgaas
@ B old dall Blal Lo adkll e Lag Gl s e
AU A,

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s



https://ar.uptodown.com/developer/markus-hohemwarter
https://www.geogebra.org/

Srad Sl B ae s 3 kel el LY
POl g (3 sl pa by s B 5 leny
1Sl pS

SY olob ) Flene & gl S Slhles AT (gradl Sl day
AT el dadly Al ddasll CoSpy el uedl o adlal) asley
A el Sl bl Lo lahdl e dpial ST s Sl
VoY olr) Aol i Belad) Ay (gl ) Colr
(Y oY Gl

& bl 508 i Sl e dnskine Gl (el SEH) Sng
et gl IS Loy cgradl JK2 Bl e )l il
Shler aty e Slaslall (odlsay S al J) S el
Dyaly sy JEEV Loy abldy cadogy (SN Js Sl
Spad) xSl Gy (Yo e Wl ) Lese lall (oBlsualy 2 50d)
AL gl bl asn )l Geadl 13 Jren wleaV) e deses
(o) sy SRl Dl p o I g ol el
Yy

S Gl p Bnll Ll 3 gl S of oy
ipaly chpwlibl OleliY) e Sadly lgailasy diwdidl JSEY)
S O LS dlgan 3imlly «eysblisd By oo i) Slogand) i
i) oAUl Olagaly ST 8002y Slaglall el Jo doluy (g2l

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



i I e

UMl Lyyy lgailax e Coadly cwdidl JICEY LU (Lginsy
YNV (o) Gl oMy (osedll sy Slysly (JCEN (3
.(Y AN c‘}cb'-

& Jaan pad S ohles O Q) (YeY) s oplel LS

RN RCHAPIY

o oedy St itan e e 808 sns tigadl pped
el e b ke 6291 JISEY)

S O dad e sl g i S s sl

Wuw\ggu_usjuxh}_mv_@bu@g@@wp
e ji M‘st A oﬂbj M\

IS Vsl oz e @l g tolaglall i

i ol (O g iy 5y all (3 855 skl LYy 5ol
s Sy syl a2 e e wle st e ) gad) 1Sl
oM

ias) ol 3 S e Jan bl 508 o g rolaglald LIS

o s Jatlas sag OF o ISl Al cbLL lasaYly
NN

IS e Bede Loslmng ualie ) il o (o 1 gl it

s 3l tin (S e 30l an O e (g Al sall
La-le

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s

A




STV PR U WS-y W DN P Y [ WP I W | P R

Al o agteal) JICad 8 Y

L}WMC&@M\M‘QDL@*OTL’WW\”&L‘ZWJ
Al UM slunaly gy Wlolall s 3 deluy Lol
IS o (3 sl 8y Lo iy
s & p X

W= b iyt B3le OLoL ) Babe e (3 B L) g
al a8 ol Lems @) Sl dpad) Blegl Jdadd slasal
lsally poaliad) Ao bl () awdy Joguy bl sl
w8y aBl mesly Wlee skl 3 e S g0y ESL) ol
iz Jogdly otigll sosl Ugh ey sl B o e
(XY o) Lidke 1 30 ntid) Syl S

Sl ol Shledl dady SLol Ml )i § sl psas
phsinly oaaly Loy bl o SN o Shles Bty S
ool @ Wl Basn ) el g BBy Slesige (3 Bl Sl
Lapgy UL Aslgdy agddl aglll i

Sl fead B5b5 3 et LBy Dige b B Ayl Sl e
oday (Geogebra) Lrser &2y sl SASEL - e (Faslan;
glswly (BB Caogy cdemtid SN ey e Bl deles 22
ade Bwdid) Sl ol dn petibl IS fBse Lty Lguatlas
Sadly (OBl el e 5ad)l sy Olgdlly e e

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



A s Jo delas Biley iy by caBsia Bl b ¢ Y
(YT e )sad

kel 3 sl plasnal Sl (] @l DLl e ) iy
A ohlge ey OIS e 3 plen)) tlen ST olsl)
31y Sl dles 3lofy W Slglas wog) il Jaldly o)l
33LeS” Slosl )l Aulay dpedall B3UI e Lozl GlaY) Jelidly o)l
oo Sy s eMlsunly dsgne Bl oten pLdlly (i Gyl
(Y VY Guld)slans 300y e bl JLSanlly sl S

39,2 (NCTM, 2000) <losl )l oadak Sl agdll 21 asky
sy oles (3 e 3151 23806 (LU s o1 (3 A plasaal
ey 3 A Uy Jd) el wedsy SLol )l e wels 8 olal )
ool @ aEd plisaal e JleS dags ey o G olsl)l
J e el by g0l lag cppladly Bl o 2308 Sl )l
By SVl SLESYI e prmtyy sl iV di ey opladly L)
ki) OIS o 3 i) o slexeV) 248y wdibl S

wdibl et adels 42, WL (GeoGebra ) porser &y O3,y
Sdate Bty iy JelSHly Jolid) Slickiy slasYly sl adelid
Bex V) ey S5y Doy Sedny Lais dalal e fon G (ol
.(6.0.759.0) &l odd o) =15 (GeoGebra.org)isUl

dozall gy Gealall polall (e G Gadded B0, Dromger &8 Ay
S¥sp sSle Al M by s S oy ledly A By o

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




Iyysls drsl= (3 Cn il e Jo> Jes @ & (Markus Hohenwrter)
Flably wlbill s 0gb pslas o alll (SE Ay panas say LUl
o5 Bbe sy camdy (Ul OLasSTy el Gl M e 2Ll
Joiy 2ol ) ol LIl DL & s @) g e Bz
aglad) ae iy My dsday Algw Wladl e fad Wl lial) B
.(Hohenwarter, 2012) a3 (3 2501

150 ahasy OF oz I 8700 Laslie diii> e mealipd) 2dds oo
AiSy Aol 58 axe s o P g (olal 230 20 41 o
il Hlad gy ksl o)l OWY dw)ldl dadl psgde Lo a2 1)
((Hohenwarter, 2012) awis 2L pseiedd far LIS O

Lty vealil) S5 2 e (Il sl omsr 02y BIAAT o
o AL Slol ) by ey 2ol SO Ly g Ak
el Shlee Gy camiy LI AB sy e Pl Ldby SO
Bl Sl Shlee aedy (oldl ) 3 LI Jead ey (@1
(el ) OIS adl 510y il a4y lsl )l o als] ol
Yy

(DUl Awdibly Gbly (WL Bl Lekis Gl el ey
o w5l il s e et SG a2 B2 ) oday olalily
Gl 3 Jo 12l dawy ((ipad) a5 sl ol Cpuld) sl
il Ly axl on e Y Ay Sy Sl ey ol s fessy
AUy 2ag)g Y1 BHLHT Lgtng ASGaYly dgpedl sl o el s 24

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



03 Y1 g b amguill 4y el dasldl day (Geogebra, 2019)iuededl ol
il @ pelall Cptd wdezel B2l oda e Cpdll Lades 1S5
g 2!

ooy adai J) Cud aol) Al bl sl A2l oda el
Jolidly awdibly pd) Cp aedy Al obgad) BT 3 olol)
Graphic ) deasws ) 3B : oay adlie By &N p 0588y ¢ oSl
UL Gy 55l (Algebra View) iyt sdsllly  o(View
Lor )yl plisizad )90 wo 22l oda oSy . (Spreadsheet View)
(ol Jdl) el coi5y (Lol )l das w5 LargdgSIG ¢ dadl
LomgdsSall By ) 58 @ b)) a3 T LSl
NSIESNS R [ IS SO [ WV S N W TP L NP T PRE
Sy cDlge )l mebg (3 ST B2y A O sty (olol)
szl e 818 Loy 48alys b5 Ayl ol Al Ol e
ol

¢ dddl aplldl ol W e Jalizes A&l Ol
Ll olahdlly le ey OLobll i 3 g &2 pldsenal
Pwlabl ey 5 (3 e Ay aldsisl (3 ddlad

ol (3 s Ry plsiial ddladl 25U Slalall 1 JgY) yes
ol

Bty elbsaal T e GaSl cdas anls (YaYY) el

o 3 ol ol Gl 2l ) oL eemdl & eser

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




plsinl) Ay LAl egast (] Anhll e caand (0331 3 g5Vl
pebly (pmser An phsaal Opt) dalo 5Vl (o 225
by Gebdly Ball Glee p [ Q8 Rmndl Aosen) Goi Rl B8
S Sllee 3 e set] n 8o el

B2y el Lo Ol cdus auls (YYY) a8l ool LS
e & Yl Gaall alb gl el el e s
rebls cgmd) s el pasanl O3V G Ll e ol (3 olsl)
Al sl ) o) BenS (3 pmser B Alb Al il

Sl U] cwdda aul,s (Septian et al., 2021) 09,57y Olaes (5,21
GeoGebra &2, slisol JolSdly Lolid) damy )5 Blels Lo
Al ) Al il i saa) by Sl b e aSTU

Sledbf) od 3 I (100) o die IS L skl Coul) 2
ool 3 W g 22 O 2u) )l s ©opgbly (LIS jpm Analst
e sy Cndlse adlall e VVA azes Lo Ofy  olSly Lot e s se
Sl Lol ek (3 32 ) a4,

Al (Suryani et al. YY) Gy Blyse anls cida LS
dporsr Ay pllinl Loyl @ Gewls Sd>g) el obedl s
Jolon D e O 358 52y (PlOMP)asly 358 Al (3 pusnn
G ) el el il (LY g3l (W) el o
Ao ulas cdis Byshall wledl sumg OF 2Ll wils o gbily cdul, )

.Wj

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



A e dpadad Aol adels anls 1) (YY) IO duls ey
Jedls e 88l S5 paose 3 Betl M Al Be (3 Drger plisial,
s 1l U ouely (gl bl Ladll (eolasy) e Ll
Fy el sl Jlas sl & anldll Ous s Bl aely
é bl dbasl 2l s ekt s slaely 2l el doeglin ) slas]
Syl Wy e get U gl & (A0) oo B5SH ) B s
il 3 dklall deses) o dnadl dsgenl Gov d Anhll S5l
S il ) Al At (3 d ikl dpesbadl demglieY) 6 OF WSTasL )

szt ST e ol ] (Bayaga et al, 2020) 05Ty 35ly 5,21y
sl LR Cger 3 el Ol edadl WS 3 b 325
) e Bhaze (071) o bl Bue 3Gy (ad) medd Al
BB bl (Ol ol plisaal Awdidl Simg (3 s B2y Igedsin
i)l Oy (ISl o e 0@l e 3 g &ty Ao dul,l
535 (3 a )l adelby (3pad) GbUL (3 masall =) s9d adbll sl
Akl ) et des e 8505 lan Led Cpalall ol

Bond (3 g Aty el T o dels (Y413) Gy sy
0331 @ Lol Wbl 3 LY sl Crall alb sl oL Olad)
el [ (W VI (R U WISRRW 2 SRR SRR HEER S
3 s By by B Al Repedl Bob bl s oo pgbls
Jeamd) o U5 3 a2l psnns | g el dsged) s
L2 Slapdly oyl

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




pldsial 4lel (e Bal cdus Auhay (YAIF) cub 5l culy
3250 & ooV mold) Call adb o) deadad) loglly Lrser 22
s 3l o e o bl cdb (Jnilly (el Jeamdl 3 90
Cayd By L] et (] Auhll s o G dardadl b
Al o dalo AVl omger Gt Bdadl BLogl plasel,
Jramdl o ST (3 Rudl Ao gad) Gob5 uhll il bl sl
B g ose & Jrslly 5)5dl

e il oty T cab () ciis auls (YY) e sy
Sebly e tte 3 Slol)) Bale 3 A Jead (3 s el
Erosr O g By Codiial gl Aol dsgest) Boi Al il
Jra=dl o IS 3 Al s ] G dalall dsgesl s dadl
b2l @ Jrlly (54

ool @ s g plbal Akl 25L oLl (gl g
WS

by i 2ol ai ) cdus aals (YY) grad)
Bl s gl JoW Gl oM A didl oalill OLLST] (3 g
dibie OMb o Wb 0n e dnlll A i sST (ks Slstans o
At Caadsial) Ay d W) pesag () Anl)l die ayg 6y (il
Ssi5 Al il wpgbly ((Rall pisnns {) Alalo 55Vl (s
N e psedd) Al 5 e IS8 dbla)l degedl e dg ) dsgas
el atlas 8 SISy carleed

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



2 cods asls ((Tutkn& Oztruk,2013) D30y S5 Sl
e bidl Sl Slgtney ¢ SV el 8345 3 Lmser At Al
lyond ¢ b1 ) all 3 1l 0 e dullll i (s 0U)
(A pdsans d) daplally (lorser 22 Cosdiuinl) g (piesast )
¢ il il Jo Gaadl lesedl Gab Al @l o bl
Sap oy Vg Sl Sy 8345 3 A B2l S5 L Sy ¢ Jorad)
ilaslally i) Gpesasl o S Geladly Bl o IS Gste
Yy i) Ssten (3 dalally God) mesatl Oy Gy S oSN
ol S (Sgtmng el DL Sy
(Blel 2l g duoly ) dyoegin
i INL] b

gt o U gl b el (63 pandl medl plasal £
(Rpmdly a2

b e dad) ag bl aulall ST Lasl ¢ tlgaus g dwlyl) ot
0331 3 Oles dmola) abile 3 2ol ol o) @ )l G
0SS Al ods (39 (Olgim Vo o wag (Y YY/YLYY ol plal
£y Lol )l Wdai (3 Wik g drardadl Ol ) plasuanl o )26 adb))
A ) 1) Adlgial) 2R IL 2uhl zesez e duhl) S wy
Assasly (Y1) pasde iy (SLdld) oyl @ bmger e by )
(7)) prade fhy Lol ) e ol 3 22l pasas | Gl ALl

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
“
S




W IV RCIPYY

g el 5322l ot Ay Jo g Bigll
dpomsor 2y plsaal ol al)l Giall Al e 5800 anaid)
B Ulglls ansVlg bobad) a5V Slegosll e deddad) sumgll 55Ty
ASEY) Bl ol cablaly aled) wlagizadl (gsys Llgs)

Cbrldl il LY skl ARl aldSual eyl Oigles
g2 dag Ll ABL Shlehly oaldll oaY sl 1351 35kl (e ded)
dgaldsanl 345 e g a2 b adbll Cay,ar adl) selod) (auud
daxl) L85 U tiuwld) Sbdl kbl L8 e aplad) & taal ) Soked
bzl slyg Joo Slgl I o olib) @il awslll sekad) (a0
A

S5 or eSE e Beges o Leoe F 3DV Guo e il
gl Jsm ol laily (oldl ) e Jle 3 3ply ol
et
prer Bty pldsuaal oyl das e Jle

ASEN) el Olgis

S Sl ) ) theakedl ol a0V sk
e gin (S8 ASS) Loy LY s

Qoo il JGEY e Oadl taalldl ol il sk
i S aflasy ozl ap b el
Lgaldsein) 468y cadsanl) 4.2 00 adbll (a5 i) 3olad

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



ol o2 3 Edie WSS 1 e
(el 2 3 anlSal gl ¢ ABC il o) )
13 o GV Sl

A ' A el
D i S S G R T LR AN e - - -

51) ;

11 = Polygon(A, B, C) : . ]

=10 -

3 = Segment(B, 1) : ;

=5 T g > =1 Y AN % i
. v .

b = Segment(C,A.11) 3 T =

¢ = Segment[A, B, t1) : e A

L s

Sy G e WSl oy 1 (1) JSH

2 o8 Al G e SO dey w509 ABC S on 06 LY
LAY

L 13l ¢ pSaN) j92 o0 ABC &) 3 Ly

L5 3L ¢ oY1 ABC il s 16

Bl ol 3 S0y A a3 bl BB e 35 L g ol Lo
¢ L

Js AVl dn gy oW el (3 2kt S 0 nsd oy 1
() 2

¢ hoVl akaiiy (llall o2 3 MKW blad) def Ly

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
A
Tyld! & Cons s




(s ISl oy Joo Al s pad B Ll s Al )) sl
(o 58) Bl sag S pple @ Lede ST sl

@bl LYl sy g Gl LA @A il sghdd
JSad 3 e Y bl i O Q) gty S (ol bV 28l
et

Slelzdl slyy oe Bl I e i) gl cawsldl gyl
Dlas (ASOV) ga2se Jom Wl 0 Ao get Jall ~ oy Ling cwis

g2 QY e dly Sdaall LSSV g2 3 ASAY) S s )l
HOIE
are S 592 G gakia S5 gy dgm Jlg () S
d# & raasdl g degat e woe ¢ U G 0 il
ply (o) msde mhy uladl eSSy Sl eyl ST
AERER (I ROISR P

ZJL:.:LS\ U\AT

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



Ohler G pld (5, 1Sl Pie a5l ey

Ol sy & ‘gﬂms 2 all b sl (el S
)y oo cgpadl pSid) (3 asline alis e g Y1 am WLl
Al G by (YY) (e Ry (YY) s
AY YY) Gl (YY)

V) ae @) Sl e il 055G,

JEEA o opdy (Sl Bome o ol 5,08 g2 g2l Gl

(2 o) Jooxld e s oo 553

WOl PR WL UREH P P | RSN v SRV VRS W U U RS oS [ I PN

dap opliy (S o B i e 5l e eand] LE p)

()i 0) aloeudl of ailye

ey LS Y P clad o il ay robeglall s

Srad ISal w5 F (obYall iy 30l (3 sogmsll LYl
(2 0) mpll wbsSay slial sas Yoo ciulad 6685 )

ploaVly aa ) Leolid) 3 5S7) e odadl 3,05 sy tlaglall L2

(i 1) et o bl atlas Lad fre (&Sl a5 LI

o3l P e el tosling i ) pad) o (o 2 gall lazal

1) wlos ity gl din (S8 e S0l pan OF Jro Ay el

e oo (2l el G BLL o ¢ 2l e o 1 el 1)

(ol 1) Wlad of aglaal) JICaY)

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




b o Al Bad) Bay 3 Bplas) B8 YT e AL 0SS
& e @Y YT YT LW bl el &l ) el
ey Ul 3 cLlglly aaslly byl iVl wlegogll 3 L)
S Pl oSl caablally a5l colegdzld)
e wzpe P o AL B e iml) gl Suall pasaly
Ot il pldlly SLbL) b dle 3 eSS e (M)

Cldsy (ol 0 ey dilasl 5,a Yo e 05K aeY) §yguar LA

.sz,&-i ol 0

Ge o PN Gobn 3y (pldal) sl Bio e Rl § LS
Joidly cioldl Oles ojlis adb o 3oy Wb ¥o e 35550 Mozl
il 2SSl Slles o )les S LY SMles oy 3V
$radl pSE Shige (o B)lge IS BLiYI SBlslas 1 (1) g

.
=)
. _ B 3, 5 =
AN j %‘3 1 2 4
S 2 bl 3| & iy sl
¥ 3 = 5] K
=1 -"1,) 3 3 i
b} ,) ‘) Q vy
g
GAA | S8 | GAA | Al AT | oAl ) Spadl jaedl
AY | AT AY | AN A4 \ LIS S A)ys)
Ghe | GAT | AL | Al \ Sloglall i
A | LAY | GAA \ Sllall JE
SAN AN y \-éx.u C\;;:.,A
OAY \ itz D)

— OAY) o gl bLEYY Meles OF Ll Jaadl e o>

AU Al ol s dsde g (44

g pglalt U2

(W) e1) 2V £ €0 a2 Ogdlg sludl suall



CL,JJJQ S BLY) ol plasanl @ il ol e il
(AV20) ol falas iy o AoVl Bl o WLl Godan (Ll
A A oY dgde a
Sy 10) OS wld plde by @ otmasaldl a2l o2 oY1 LY
ol (Buliy Bles nf 1) (BBlas & 1Y (L2 DY (@Bles 1€ (Bliy
5 DbVl gl bl WY e Bzl bomser 32, 52
B85 48 (VoY1) G (Y 1Y) e r S 8> e St
B8 say g By pliseid B8] S 838 Y0 e L
e il by walill LT s adlall sl
¢ il das ol 3 bl <3y clas e horgr 12, gdele -
WNErY Eose
o3 & A Sl e el 3 Demger By plisaal @ G2 -
EWNEr
Dpger Ay (3 dead) Ohl) e Ll Wdan xal -
ladl] Aoy Bolos g 22 —
Bl caSH r Beger e LAl 2 & AL Gao e il
Js= Sl gy ¢ midl ooy SLoL) s J (3 (A) e2e
£ RSl oo 3y il Bl B3y (bl ol oA oLl
3 (Y ) @l sue pead WLl o
o B 2ol e Jo by LY Ol e i) @ LS
U BV e plisinl el a2 e 3y UL (T)

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




PEY el 52y (%83) ATOL belas il o (Wl 5L S

AU s,

syl Slel
1Y) Slsbd el ¢ Slalll Ol i

caldVly (sl B n IS gl Bl Y1 e g BN
bl Caby e dawe Al bbs by 148, dpese 2259
COleb M gyl 3 el

Slahldl e Blasl Sl (ol Sl anl ) wlgsl slas) LY
Ledly Leghdo 0 giodlly caslad) LYy 2L

Gpedl ALl gege2 e Wlsie agaisy Aeba) ST jLasl Ly
(Do By plsiad 09 dalally ((Lorger 220 plaszal)

Dpmser Rt plasiol Ayl desasl s ) Wlall gyt

Dl plsanl dlalally dymdl Aehll geses BIS e il Lo
iz o2 olEVls (UlS (sl Sl jlas) gaden $U3s ((t—test)
13 meos 3V Jgadly il goges Lo

P JSG lalially dey el e geeed] (Jul Sl W) il 1 () Jgurd
et g o8y sl S

Sstma o dad PN Lol
> Sl issast)
ayal L gt bl gl
r. 1 eqA oIy Loy mill S
LtoY SYrE oA
r AAT AT ibla) el
. gl nEr Lgmdl | WY
190 YAt oA
r Sray rEs ibla) iz
Ll aghadt s

(W) e1) 2V £ €0 a2 Ogdlg sludl suall



A gostly Gendl Aogesl Oy B3 3wy pde Gl g e >3l
s il o ) 2 BV gl S e IS 3 el
el LS el xSl (0.452)a8lax] ANy (0.724) sest! o
42l o2 oW (0.695) aflax] AN (0.296)h swst! & dasd
Dpmser iy plsial Ry o) G gast] )l T
Vg (spad) Sl Dller 3 (sim el sl LY
(SPSS) asla>YI o3 )l plisznl Blas] SbLY WE A
Dleogdly dul ) S 3LST L9
il Bl CILY!
o bl dglall SULEYl dgledl Bl plasaa) £
geal) ) ((T-test) e s g2
8 oy \gaidlisg Ayl il
Wo il gpall pSE dns § pmaer Bfp plbul T L ()
03,1 3 bl l ) el
Blaad) o jlasly dglall @LILEYy dglad) olow gl codsal
3 LS bl o Bl IS cspad) S 3 dpled) Slangdl o
1Y Jgdl (3 s

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
¢
warircnss H




Aaylally Aol (posast! Jawgis (n Bl O sl LS il 1 (1) g
$radl SE G

(S s & e 214N Lo gl
ul s iegast) 5lel)
vl L st Sl gl
LYY Y. \,eY \Y,0. Ly )
e VOTE | e S e
o Y. Y,\e 1L oy L2l
A Y. \,0A VYT Ly o) sl
TN Ra% oA B
ool A Y5\ MY oy L2l
o L
G Y. V08 VY, Lyt g
vy 1LY¢ oA
T v. Y,AY AYY by Lall Slaglall
OV v Yo Al EERY S
e Y \,VY oA
e Y. Y,\o LAY il L)) Slaglall
1Y A )AL AR Lo o)
s 9,10 oA ué.v.li -]
o Y. Y,¥o LA L)) ¢
“ov Y. \,AY Vo,¢ Y Ly o)
R A g oA JJLQ.J‘ i)
o Y. AN Y ),YY by Lall
AN Y. 0,47 Va6 WA |
TN Vo, oA «5&‘
el Y. AAe EA67 oLl -

(0 0.05) atax] 8¥s @13 Gy g af sludl Joud) o Lo
S Sl r sles Sy aalially dyad) pesed] Jawge o
o (Slalall s @S B s spadl eed) sl
B (S el Sl (Pl i) (el gl colagel
g 52 (HAY) SV o
Srad) 2N Bad 3 s A2 el oy Je Ja
c b ) Gl adb e 5 Al Awaidl sy 8
L2y alwsual 2 0331 G bl ) il Bb Slaldl L (Y
Shwdid! B9 dulyd & |y ger

- udicess
$0
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



eeid agetl) Cadly cdy)lall B2y cdgled) Ol gl Coadsenal

T R N P Iy SISO NI SCH AP

FY Jeud) 3 mse a LS il

b Sy Gglt Candly dyylall OB1EYY g dgludt Slawgd! 1 (£) Jodd

i) oy 5 (3 g B il g8 cwl¥1 ol )Y Cinall

4l ALY Ll
i)l 3,240 o)
L 3oy EL

Wl 3 Jobl w3y sliab e Ipmger 12y sitsl

° TAT AV &Y . 7 )
ki) g ysge 3 sVl duis

Sl o el 3 D 22 plasiaal 3 8

Y AT STA £,0 .Y
-y g3 & aJull
42y 3 il OhLel e ) e el

Y LAY AEE LYY anles Y
a YASHN \,00 &YV ol By ot g B2 .t
Y T AN A4 68 Aedl ) ealill (g e delul g 32 .0
Ve AR vy A i) JEE 25,0 Voo Lromger By S0 A

& Al Sl W) LE e e 42 Suela
\ /ﬁ oY oV ¢,0Y = RV

A did) Mgl
UM SlasY Shld) e il T

A 1A% HAA &Y A

BN LT (3 g 0y by (3 bl
Y YAYSY DA 68 4

g bl
sl Bwdidl By Bulys o (A gl £
1 1AVY Ve Y &YV A
JATLER NAN Y'Y K

e wutﬂ\ G\JJ\ ol il ol Lo s of sl Jedd) o L

o (9 (A Y=YY ) G ooladll B o) gy (LATET)

L e ] dai e

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




oY) B il G AoV a5 i (V) o) 3R O LSy
L (YY) e Bl a0 (1) o3y 8Ad) cdi> L (30V) W
Lo BU i g 0 plsaral OF Je oy

G Dorser Lty plsae sy Al bl pidl dddle
co e ) Gl Al e 8 AN dniid) say (3 (5 pad) S das
Gardidl B>y o)l (3 e Ap albiasl (] il oda (a0
Oy gl OF g 22000 s e codsal g ollead il
OF ) 8LoYb o)) e 2l 3y chomdibl JKBO did> Slogus
pAlas g e bl casle g Jl Y s e 22yl
of LS b danadl () (bl aflas e il JSY)
e did) Mgl o)y dye,)l Wl e Cadl 3 ael a2 )
gedibl JICEY) 1SSy cleniVly (S e

Slasy Oud ) Sl alelad) Ll e g 42y A
il AU gby dnaid) Jl 39 cdaedidly cypdly ol )l UYL
Sl BLaSanly il SV o) (3 dolid Boddad Jiluy b
(UM shnal e debiy 22 ) alasial O JWy dlgziayy i
LY S g 33L5

ol Jeed B By 205 8900 (e Lol e poles 45T,
- ddy colaglal) L2 Lo 503N 8ol5e colaglall 85y ol ) UL
(NCTM, 2000) aslx V! aool) aslio 1ig (il I olosand!

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



892 80 oo ST bladl dis 1S o dl) anel) g 221 25
& 3250 ey wealdl) S aleal) sl b 3 gy ST 4 508
Slaondl Flizaly (ueald) OLesST Goowd J] (638 W cdidl 3oy
JlosS” wlighty guldl alasaal OF LS (Y YY o)) Llainnl
AT St 1) 3 s < DLbl el 3 LonglsSA sy chiades
(Y el S5t 8345 U] (o35 Ll s Sljlelly alil
(Kul etal., 2018) ;adls

5305 3 Al LS ik OF e Sgmdly bl s LS
o) Jramdlly S s 5245 ) g2 Sy peall Blall 20
.(Higgins et al. 2019)

saat Lbsdl (W3 ol das g 2, Sdelay
Cdele G B Awkidl JKSYl Slge )l penas Jo SlsL))
OlasT d @l Loy JaYly ol )l el e el 22
Al sasle il ods OF Lamdy ST iy (Wsguw ol )l BN
el sl (T (proof without words) «ollS™ 93 Olapll s
Sl (3 ol Slasend) OBLEST 3 delid Bz D518 dwiidl JICaY),
WS e 5l JWby (Bl e e Ul Bpn S
(Stausov & Hasek, 2012) i diloss 3)502; 2L ) Ol

SN Gt (31 Wy @ Resald) a2 SISy Ly,
Sl r (G e sy ol )8y wis e e ol n Cpelad)
2y OB JWuy adkl U el Sl Gy ol 4] ol o

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




el it YTy oo s UY (gpadl 1Sl as 3 Aol g
Ll aly Loy Lehdedy cipmaadl SUM 1l

2 Y ol ) il Sl b OF ikl o gbl L
SRl BB Bty elr Aedid) i 3 bemser Rf plsel
(7A187)

adlal) OF axg (adl IV o fgales adlal) OF (1) el odn (e
2 g g A2 plisian) Jo gl day 1251 e el 15
F L iy adeladl ol il plisnal (3 858 485 g 2l O STUL
@ ety 3L A ol Ll et T 3 Akl e adade
ALl oW g Jsbl by sliaby (jamad jpia

Qb o allall oo adelis 81T plasials dlys sy sl OF LS
I o (el S 3y (gt 2R AL STy A bladls
b @ gy Al eally galdl ey collly colydl
adibl gon 3 o Yy el ) Slosandly (lelly uaalill s
S olles adbll wesd am ey degdl Olol )l Olegnse Jol &Y
(A o S sde ST ey OF horser el pllazal LS (5,0l
B ) B o iy osadl e ST ety LI sy
o RS Lo homser By g S5 e Bdley (oLsl)l 8 e
Awdibl g gosn 3 1ALy Joll ahoy Bl @by LS ST axrdadd) D
Jeadly ool Slajlsr Al ST e () a3l Je Al
(Y VY et ) ki)

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



R R S L e N Y
CUd o dilysb sl 55T B A Mu.&p Ll Lo oaels 2
By ety ualdl sl e I 2 ] deasndl 2
S e dWus (Jobl sl Al a3 (3 Lty JUby cRpes
Loy 5 Gibog Andbig pgindls o iy (e

O oaST Lo Mday ¢ Jaall (lad) 0SH Bessianl) 220 OF LSl
Bhles OEY ¢oladd L3 o dlaal] Bxlt SLoL §aosey (s
ebad) (3 gl Slides T 01y oyl 287 (Y00 )) akd ashy
Sl sae e 398 095 22 s e L) el ey OF G g
WJobl iy cladl adbll a2l waele &3 Lo sde il das
Az lly adbll u ezed) feladly lgalisza) o Cogll oY)
b Ayl Bax | B dad) gy Allel] WAl Baslog

2 I e AL Jelddl e Al g 22, cusle LS
ML e 83L Y Mt ol )l SNl ClassTy i)
il plasan Y Y eeald) e ol QWL caladl gradls (Sstans 33059
EVREEIRY

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




t Ol dlly o ity Aty ) Al
sl 1 el d cdas @ anhll Gl 2l e LS
o) 2l s 3 o2 oVl (gl S Bas (3 Ly A2
s By oWl pise) dulall Ol gasdy 03 Y1 @ awllYl
O3 @ A ) b e A Al pabge S 8
£ pmser B 52 VN & ey ) S (3 el el 6 LS

Leslig Lagdlo oo 32l

& wtﬁ\ ) Cral all e ) Al duh) de ooyl
AVl gt W] Gueged Wlate cajyy ol Oles e
Cowpd b dpmger &2 plisanl Gyl el Conpsy cilalo
Al lad) a5y bl dayla)) degast

JS @ dala)) degast) Jo Gy mdl dosastl Gob5 Al s o el
i gl e gl o oYl sl pSa e
A did) Lo Vg bl ) )l (3 g
UV pt]

P O O R LT S
i ) deddl Slesige el sW (3 g B2 alsaal L)

O3 3 el ) Canall
3 a3y s &2y alanl e oLl ol oY

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



Wty e cvl.ul\ S el i ol olol zBle (pedd LY
Lants 52158 berser

sl k)

Sleol U 5T Slegose i & lpmser & sl T auls )

L;J.s-f deogded Ol el (3 s A2 plises] j\ dwlys j\ dwlys LY
LAl Bgp Sy el Sl e

B> e 3 Dbl Slegise e (3 bimser B S Aul LY

e

ey

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
o
bl A Coms .




:c‘r\}.\ 458

i 2l 8\}.1

Jlagly orger mobyp albsual b s (Y01F) bl ool
R I S ST W RPN PRSETRA Iy WSS I WP
Gppiin pb prerle Dl (il AaBIE 3 A sSH1 poyllll & Slodly !
bl @ b o) Gl

2l e 33 Y bl pA (YaYY) sl dulally (oles )
heaid sbgll SM Olygiae ((TIMSS 2019) pslelly losl a5l
AN i) 3yl

U2 laddll polall malio 22 (3 sl pli) (Y01 Y)35m2 (Bl
R AR RE LILAPR ]

dongli) plsad ST L(YOVY) gl @l e oos) il
aaleY) Al alb sl Lol )l (3 BU S et 3 () xS
il Gyg9 801 Sluslyllly SIS 2 gdl) o)) dmslr A L 51A) 3
AYo=NNY (YA

o sl pabp e B Sy alisuwl ST (YY) o el
Aoy (Ol ) 33l & Ll US) e eslld) il fed ds
(AN ol Bralr (ygiie pd 315

Slol) oS @ aeadl el S Shles (Y2Y0) s (el
sz ly Sl aghey SVl Ol A (WL o)l

FAV-YVE 09
Yo oY) Al A L1 adal Sl J (Y)Y ) Lasnill Gyl dasld)
.c,gjgl\

& HFEE @\MJ\ gs"'u‘ AL (2007). olol ) wlsd 4l dad
s (o el (aeerml] Sl M Lghe A1 &S

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



bl el e horsor 225 plsaal Blel (Y YY) Lplis (gl
g sl e 3 olol ) len @ Wl el Guall Al
Vo t=\TV (V)T cemddly gyl aghalt At (Ll

o i e BB i) Gl il T (Y011) Ly (gl
el L gl Slal )l @ el SE Shlery Aol )l alil
AVedggrdl At olall LW 2laa) wley) 93 Sl el
AYET-V VY

Ol y plsae) Ohles Gl 3 gl el Bsl (YY) e ne
oVly Ll 3 Bl gy Solay Mpmper B2 " Al Sl
—2Y) (o) ety Lppl ashall A2 (SLoL ) lades U Wagd
AYE

P Ol Bt 3 Vprger Ay sl BT (Y 19) Lls (gl
2 perle Wl bdle dadle 3 wledl AW Giall b ol
RSN JOCA [ PN P SO

syl sl ls ¢ el eyl Slylge (Y40 Y)) e il

Bl el S des ¢ olslad) Gl LT (Y 1Y) e ¢y
Vi-00 (YYo 3l A asiun¥) Al b s e olol

S gt ey L)) vl fad (Sotems (Y40 Y) LEBE s
by maldl 3 ol i L) sl aall Al ol sy
YAT=YOA () YV yuytdl

Sl Lol (3 plil) el gl pldsenal ST L(Y Y L) ke s
ST A2 (olob )l b 3 @Y jeldl el oUW ) sl
SV E=0dY ((EY)VY sl Al

plisuinl Ao Y L) o @3B mslp ddsd (YY) sl Nl e
id) 2! (,,aw.\ i Jo dslar¥) Sluhl) uyls & dagdd-) (,,,w\

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




syl AL el deddl ol Aol yiglly g el preip
T el (3ypiie p 35S Al

skl Otdlezs 90 3 JUDYY aed SLob ) aedas (Y11 8) oy s
Aslally wsdly il Sl 1 oles « pS1 BB

B DL e G e Bfp il (Y1) s e
s le Wl sttt ¢ (BN wloll auldl Cinall b oo
el (AL bl Al Al (gt 8

Gl UM Jeadl @ g B g alusunl J1(YLYY) aal
Al Bl (Bpiie pé e le Uy O3Y1 G bl il SUb
L0330 i gaall

SBT3 (ool Ly dly Badidl ghlme Bl drys (YY) LALL il
) las s & Bl & gpl S5 hall plall Sl
AW Al st xb el Al (Ol el gl

oAl OLST| § g el sl sl (YY) L b gyl
(S Sl gims > Pl Al sl oY) Canall OO dpwtid
(P Al dsee oy a2 pleYl drelr Bpiin i pierle Wl
s emndl gl AL

palds CLuST 3 cwdidl e Jl sl aldsuial (Y0 0A) gl g8
Bygiin pb el ley aald) il Lo B ddidl Sl
slaie dasls

palds LS| (& cwkidl o Jl sl sl (Y00 ) gl (g
Ggiin pf prearle Al ‘@w\ ) deW sl dwdidl O 5o
o) elans dnalr gl AlS

SLbl e & pad) SE Slhlee A5 e (Y01A) g S
Y A-TY (gl al daslr (ol L) il

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



¢ bWl il SLsb ) clen s B (Y01 R). el g2
A=Y (Y )E) (Gl el W2 (sl (Sl Ollgs e

sl by plsnl o e lly radall ST (YY) el e
bl g el Laedl (Lol ey ks 3 Jelsd
Aoeg=VAd (9)Y .

dis il I slas Y (Yoo ) Loles Gud gl s Qledl ¢dae el
A(TIMMS) sslally Lol a8l adsdl auh i & ooa)¥) alal)
Ao TN ki Aok i sk e sbgt SU 1343
Oles

& Ll ¥ Grall psle S s (Y1), e ey By o Judl)
VY ((T)0 amaseld Bl Aol U ((pad) Sl Sllen o5
A

Ipomser ety pldicinl Gmjids doagdsd doeglinl el (YY) el L Ms
Shg dpall Ul sl ) ashdl dexd G Caall A
AYA=RY (YT (bl )

Yo adadl Aoy vl sbgl jLas W)l (Y01 4) Leladly 2l 55
(03,91 (bl ) (ol Yy A=Y L YA el plal

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




i A2 ALY Aty A Y1 al Mg y3Lall

A Bayaga, M Mthethwa, MJ Bossé Williams, D (2020). GeoGebra for learning
and teaching: A parallel investigation. South Africa journals of Education.
40 (2), 1-12.

Abu Libdeh, Kh., & Al-Ababneh, I. (2021). The Jordanian National Report on
the International Mathematics and Science Study (TIMSS 2019),
Publications of the National Center for Human Resources Development,
(In Arabic), 189.

Alastad, M. (2011). The rhythm of the image in the content of the Palestinian
science curricula, Reading and Knowledge Journal, 115, 74-105.

Al-Badri, Naeem, Al-Zoubi, Ali, Riwaga, Ghazi. (2017). The effect of using the
visual thinking strategy on improving critical thinking in mathematics
among middle school students in Irag, Journal of Al-Quds Open
University for Educational and Psychological Research and Studies, (In
Arabic), 11 (29), 113-125.

Al-Hanouti, H. (2022). The effectiveness of using GeoGebra software on the
academic achievement of tenth grade students in the mathematics curriculum
in Ain Al-Basha District schools, Journal of Educational and
Psychological Sciences, (In Arabic), 6 (11), 137-154

Al-Masry, Munther; Alnahar, T., & Abu Libdeh, Kh. (2000), Mathematical
Errors among Jordanian Students in the Third International Study of
Mathematics and Science (TIMMS) for the year 1999, National Center for
Human Resources Development, (In Arabic), Center Publications Series,
80, Amman.

Al-Mogbel, N., and Al-Jabr, J. (2016). Evaluation of the intermediate first grade
science book in the light of visual thinking skills, The International
Journal of Specialized Education, 5 (3), 171-191.

Ash, E. (2005). The effect of computer assisted instruction on middle school-

crescent moon. sublime. (2020). The effectiveness of a proposed educational
strategy using Geogebra software for third-grade students to develop
mathematical prowess, Egyptian Journal of Mathematics Education, (In
Arabic), 23(9), 93-128.

El-Khazendar, N. (2007). The level of achievement of mathematical concepts
and its relationship to the level of abstract thinking among tenth grade
students in Gaza, Studies in Curricula and Teaching Methods, (In
Arabic), 127, 258-286

GeoGebra. (2019). About GeoGebra. GeoGebra.
http://www.geogebra.org/about.

Geogebra.org/help/docuar.pd.//

Hegazy, Rasha. (2021) The effect of using the numbered heads strategy on the
development of some mathematical concepts and visual thinking skills in
mathematics for sixth grade students with mental disabilities who are able to
learn, Educational Journal, (In Arabic),87, 1677-1746.

gl pghall dlt
(W) e1) 2V £ €0 a2 Ogdlg sludl suall



Higgins, K., Huscroft-D, Angelo, J., Crawford, L. (2019). Effects of technology
in mathematics on achievement, motivation, and attitude: A meta-analysis,
Journal of educational computing research, 57, 283-319.

Hohenwarter, M (2012).: geogebra302 help in Arabic. Retrieved 281812012
from: http.

https://www.researchgate.net/publication/338412198 mdy_twafr_mharat_altfkyr
_albsry_fy _mqrr_alryadyat lIsf_alsads_alabtdayy

Hussein. fragrance. (2020). The effectiveness of a training program in
developing the skills of using interactive mathematics software "GeoGebra™
and Microsoft Math in teaching and the attitude towards it among
mathematics teachers, Journal of Educational and Psychological Sciences,
(In Arabic), 4 (5), 91-134.

Jassim, Sh. (2020) Visual thinking skills included in the mathematics book for
the fourth grade, Journal of Arts: Humanities and Sociology, (In Arabic),
59, 374-391.

Jassim, Sh. (2020). Visual thinking skills included in the mathematics book for
the fourth grade, Journal of Arts, Letters, Humanities and Social
Sciences, 59, 374-391.

Khalil, M. (2020). The effect of using the inverted learning strategy on the
achievement and visual thinking of female fifth grade students in
mathematics, Al-Farahidi Arts Journal, (In Arabic), 12 (42), 592-614.

Khazraji, N. (2017) The effect of similarities strategy on the development of
visual thinking of mathematics among primary school students, Al-Ustad
magazine, (In Arabic),225, 55-76.

Kusah, S. (2019). The availability of visual thinking skills in the mathematics
course for the sixth grade, Umm Al-Qura University, (In Arabic), 397-429.

Mahrez, H. (2019). Analysis of the content of the mathematics curriculum for the
eighth grade in the light of visual thinking skills, Al-Baath University
Journal, 41 (20), 113-150.

Mathematics Achievement, D.A.l, P: 8-66(AAT 3187584).

Mohammed. Yasser. (2017). Attitudes of teachers and mentors towards the use
of interactive computer software in teaching and learning mathematics,
Egyptian Association for Mathematics Education, (In Arabic), 20 (9),
189-154.

NCTM. (2000). Principles and Standards for school mathematics, VA,
Reston.

Septian, A., Darhim & Prabawanto, S (2021). The Development of Calculus
Teaching Materials using GeoGebra. International Journal for
Technology in Mathematics Education, 4(1), 1-10.

Suryani, A. I, Anwar, Hajidin, & Rofiki, I. (2020). The practicality of
mathematics learning module on triangles using GeoGebra. Journal of
Physics: Conference Series, 1470, 012079.1-6.

Tutkun, O.; Oztruk, B. (2013). The effect of GeoGebra mathematical software to
the academic successes and the level of van Hiele geometrical thinking,
international journal of academic research, part B, 5(4):22-28.

03591 & Gl A L Blb (o B2 1 54 0LVl (g o) Sl Lo 3 g Rt pluinl
bl W Coms s




Glaiul) ali b G gliall Juadll duaus) i) d3leld
slaassl) Bala & (5 o3l J oY) Ciuall cilila Al aalial)

JAsil) tana L8 B e ] il agd daaa B juia 3
plal) 350 5 osXll 3k g aliall ol
o=l Aihaia ardaill dalad) 5 )0y A il 4K

Cea e i 618 ey daala






6 ralial) clain) dpali A i gliall Juadl) dyau) jin) d3leld
slaasl) Bala B o il J oY) Cinal) il

J8 gl dena 2ld 5 e | 25 )l 368 dana B yaia 0
M‘E‘)\jj wﬂ)ﬁﬂ\é‘)}a}chbd\euﬂ
Gl ) Ailaiay adaill dalall 3 l0Y) a8

L}A;‘)X\J.\Q&_xuo‘)yb_)yxy‘a.&n\a

A VEEE VY /Y il Jod R ) A VEEE [ rad) anad 8

ZLA\).U\ LPLL@

Gl Gl 3 il Ladl il Alel wad ) duhll ods cdus

) el plsal @ LSl Bl (3 sl JoY) Canall S ) analill
Griw Dl V)T Rl e 3l (1) e S gy canlll i e 20
Jad) dmdlinl s BB (YY) il s (pesas Ul B 2L
Slast 3wl alsl cdady L alas¥) da bl conys 3l (YY) il dlasliog coglall
S oebly Bany W ol gesas o aiiles ¢ ) ool GlezaY)
gl oWl wul\ Gl s 3 sldll fed)l doeslial adels
1l )bl plasanl e Sldally Crodall mmisy o Okl coogly iy )
eid Oslall fad) damdiia) gul e caisla & Lasd vﬁuu’.\ ieiy Ll
coUlally oMl e adlsd) S Sllgey sbaSI ol A (3 el Ol

ol Olaza ¥ coglall fadll kil LS



The effectiveness of the flipped classroom strategy in developing
conceptual understanding among female students First year of
secondary school in chemistry

Dr. Muneerah M.F. AL-Rasheed Muneerah F. M AL-Novel
Department Associate Professor of Ministry of Education, General
Curriculum and Teaching Methods Administration of Education in
Faculty Education Riyadh Region

Princess Nora bint Abdulrahman

university

Abstract:

This study aimed to determine the effectiveness of the flipped
classroom strategy in developing the conceptual understanding of
female first year secondary students in chemistry. The experimental
method was used to answer the question of the study, in which (64)
female students from secondary school 116 courses in eastern
Riyadh participated. They were distributed into two groups; An
experimental group of (32) students studied using the flipped
classroom strategy, and a control group of (32) students studied
using the traditional method. The study tool was the conceptual
understanding test, which was applied to the two research groups,
before and after. The results showed the effectiveness of the flipped
classroom strategy in developing the conceptual understanding of
chemical concepts among the students of the experimental group.
The two researchers recommended supporting and encouraging male
and female teachers to use the available technical resources and
develop their attitudes towards them in order to help them implement
the flipped classroom strategy to develop conceptual understanding
in chemistry courses and the different thinking skills of male and
female students.

key words: flipped classroom, conceptual understanding.
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Parenting methods that enhance the value of control for
children in the family

Dr. Norah Nasser Saleh ALowayyid
Department Educational Sciences — Faculty Education in Al-Kharj

Prince Sattam bin Abdulaziz university

Abstract:

The study aimed to find out the parental methods used by parents with their
children in the family, to enhance the value of their control, and the researcher
used the descriptive survey approach in her study, where the study tool
(questionnaire) was applied to a simple random sample of parents of male and
female students in the middle and secondary stages, in schools affiliated with the
Department of Education of the city of Riyadh, and schools of the Department of
Education of Al-Kharj Governorate in the Kingdom of Saudi Arabia, and the study
reached a sample of (400) parents, The study found a number of results, the most
important of which is that the members of the study sample of parents strongly
agree on the application of educational methods that enhance the value of control
among children during their social relations, as their average agreement with the
statements of the axis was (4.26 out of 5.00); It was also found that the members
of the research sample of parents strongly agree with the application of educational
methods that enhance the value of control in children during their studies, as their
average agreement with the statements of the axis (4.33 out of 5.00); And the
application of educational methods that enhance the value of control among
children during their use of social networking sites, where their average agreement
with the statements of the axis (3.99 out of 5.00); It was also found that the
members of the research sample of parents agree to apply educational methods
that enhance the value of control among children during their use of electronic
games, where their average agreement with the statements of the axis (4.21 out of
5.00); There were no statistically significant differences between the average
responses of the study sample of parents according to the variable of family
income and the variable of the number of children.

The study recommended the need to communicate with the school
administration to know the developments related to school organization and the
participation of the school administration in that organization, and to educate
parents about the need for their children to participate in the school activities
assigned to them and help them implement them.

key words: Values, relationships, Parental styles, social media, electronic games.
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requirements to promote mental health for people with special needs
according of the kingdom's vision 2030

Dr. Haya Mrweh AlSardia
Department Special Education — Faculty Education

Hail university

Abstract:

The study aimed to survey the opinion of university professors and special
education specialists about the requirements of promoting mental health for people
with special needs in the light of the Kingdom’s 2030 vision. To achieve this, the
researcher used the descriptive approach. The researcher designed tools and
materials for the research study to achieve the goals. Arbitration of the
questionnaire on a group of teachers at the University of Hail and special education
specialists, numbering (70), and using the interview with some individuals with
special needs to identify the most important requirements that enhance their
mental health. The sample was chosen by random method; To poll university
professors about the requirements of promoting mental health for people with
special needs in the light of the Kingdom’s 2030 vision, A set of statistical methods
was used to reach the results, represented by using (arithmetic mean, standard
deviation, , the results confirmed the importance of all demands, where the general
average reached (3.93), but took the following order, the external demands in the
first level with an arithmetic average 4.02 and the internal demands the second
level An average of 3.84 active, Among the most important recommendations is
the preparation of schools for the integration process to provide for internal
demands and the preparation of committees to follow up on the implementation of
internal and external demands, as they have a role in promoting the mental health
of people with special needs.

key words: Mental Health Requirements- people with special needs- The

Kingdom Vision2030.
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The effectiveness of a technology-based program in developing
concepts of intellectual security in early childhood in light of
digital transformation

Danyia abdullah naseer almuhatrish  Dr. Naglaa Fathy sayed Ahmed Abou eid

Department kindergarten Department kindergarten

Faculty Education Faculty Education

Majmaah university Majmaah university
Abstract:

The current research aims to identify The effectiveness of a technology-
based program in developing the concepts of intellectual security in early
childhood. It consists of a collection of electronic stories, infographic clips, and
illustrated songs. the researcher used the semi-experimental approach with two
groups, and a (pre-post) test was built and applied to the experimental and control
groups to demonstrate the effectiveness of the program in developing some
concepts of intellectual security, which are (tolerance - acceptance of the other -
renunciation of fanaticism - renunciation of violence). The results showed some
statistically significant differences between the mean scores of the two groups
(experimental and control) in the post-measurement of the intellectual security
concepts test in favor of the experimental group; This indicates a high level of
concepts of intellectual security in early childhood, these differences of the
experimental group in the post-measurement are by using of the technology-based
program. The study recommended the importance of spreading the concepts of
intellectual security and methods of correct expression of opinion, and training
female teachers to produce digital stories and chants and use them in the
educational process as strategies for teaching different concepts to kindergarten
children

key words: tolerance - coexistence - renunciation of violence - renunciation of

intolerance - electronic stories.
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