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Abstract

This study aimed to know the effectiveness of guided discovery supported by augmented
reality technology in acquiring mathematical concepts among fourth-grade students in Jordan.
The quasi-experimental approach was adobted. To achieve the goal of this research, a teacher’s
guide and a mathematical concepts test were developed. The validity and reliability of
instruments were confirmed. The research members consist of (40) students in the first semester
of 2020/2021, They were distributed equally into two groups: the experimental group studied
using the suggested strategy and the control group studied using the usual way .The results
showed that there were statistically significant difference at the level of significance (o = 0.05)
in the acquisition of mathematical concepts in favor of the experimental group. The research
recommended generalizing the experience to different subjects and conducting other new studies
on different classes and variables.

Keywords: guided discovery, augmented reality, the acquisition of mathematical concepts.

=L 1]
& Syl 8lg)l dudny pedall dagall BLEISW demslivl ddels e aaS)l ) dwhdll ods cdus

Gaixilg ‘g\jﬁﬂ| ds gl dlesel @9 R ‘:3 (éwLu‘)’\ r sl O W dusb )l cualasdl oS!
by Bluall opo ST @5 U89 (dud byl padlaall Hlasly cdaall Juds sl OliWl ol Codl 1o (o Caugll
i gazes ) Soludll ogass @3 Yo YV/Y Yo o9l bl il § Wb (€1) oo amdl dipe 35859
dasylall Cwys dlayls de gaxag jiandl @89l dudny eedall dr goll BLAIS I dumeS| fwly sy dunyoxS de gaxa
4ubLyl @ealaall QL) 3 ( +,-0 = @) AYI Sgtus Jis Wlas] s 38 S99 gl wyebly - dalael
Bl (53T Ol ely>ly dalises dwl)d dlge e oyl ouass Qb1 (9ol By a2l de gazxall el
Aalise Olpaing dwhd Ceap Ao
syl exliall CLuS] 3aell g8lgll cdzrgoll CBLAISYI siuatidall eS|

BJOAS }1iips.//doi.ore/10.35192/50as-h.v32i1.308

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn



http://jjoas.asu.edu.jo/index.php/jjoas-h
https://doi.org/10.35192/jjoas-h.v32i1.308
mailto:omar_alomari87@yahoo.com

VRPN I

dayludl Oolwlydlg (gptaidl Y Y, )

Adelsl doads by 995 ) dardaill Gl §all (£3 G oY cde)luin dur gl 935 il ghas @lladl gl
Olastzmall Jgox3 @l ige s alaill (3 VLA Ologlandl Lz gl iS5 Cands i piang - cpalaiall plaial i
Agardatl) ol Adlad 8505 (3 Wlelgs] 1o L) L cdiloglan ilanizeo J] 8polasl

A p Ol Y (Wlupb)l mabe pelad Lwludl Glallail o Ausbyl ealaall CLWAST dag
J88YI Jlanl e pralaiall delud (@1 de ginedl Dldadlly 9oyl (o dgis Lo UM (p0 ¢ odally (6,501 ol gl
eedlioll QL) e -dwlud)l dlsyall (§ Lo gaasg- daun)dtll Bl Joisd OF ) dabudl 55 G dlgic ppailly
(Y ) - cdal 50) Aolddl CaBlgall (3 Lgilaiy &byl

) 1 4o b))l eudlaall pady Aol ey Aelie 4y lge goza 3 JKi3 W gSe (e byl d8ymall Jarady
(Y V€ el z,8) Lgade sl Jladly laislg3dly Ohlgally lasanidly 165Ul - (6,31 U gSall ata 3
Lol oyl @b plasiunls bludSly deaids eSSy beud 95 muedlindb Tud &byl 4dpaall &l dunlys 013 1)
Y VY codasddl)

Ul o aedls colall dapds 0gd9 dolad Lo Sy cahatoll () A3ymall 903 (3 adliall @had @aluos

lgske 33150 @) dolall qudlaall UMS ¢y Laidaseilly Casbuatlly oyilly pseilly oubais) Audall ohlgall yghaig

Bl ] 9 Bl Cablgall ddlae (§ Byleall ehatall Luplyl adliall @had ConSSs (Y- ) - cOldas) guazs)

sl & mall LS Aol ekl 08 Lol oygnds (30 32 9 &byl JSlewall o (§ liall eekals <ol
(V- A clies) dn Ll d3ymally Ll

) Bgall ias (26 colaiall G 3 ymall gadl 3 delus 692Uy gl Al gl aunliaall Jialg

Byaall Al § Woly Bapndl Sl Glaial oo o8 longhss debpmall iy s 53lely &) zrad

‘o.e.wJ [GIVE 3] c&g..wLLn uu:)).ﬁ UWL&*"‘ I R u_}.olﬁaolj (o:«.as[n.oﬂ uL«SP ‘Omyl)..xg:g 1J .(Y Y ‘L}‘W‘)
b duorkadll il by byl 53b) egagd 5355 (3

nadaadl e Jgud L] o coalatll (3 Lgalusital ] @l claall (po de gozeay j3anll adlgll 405 ainiiy
Olshyz] se dsl 9 gl e pgazin boo ol QLAY wghilitul Goyb e relaiall J) Olaghaall Juas]
ol delud of oSas9 -(Anderson &Liarokapis, 2010) 4Swelas disylay duslidYlg dddsl dudl (o TS
<> .(Martin- Gutiérrez, et al., 2015) eladll &ddas IS @2315)39 pgolaial Bobig palaiell oo (§ sl
oy (0 gunlell Al gy LU 65 @iy D g3dudg H 9409 Dlgaly o gaaig Sadl A5LS9 45N dudl 8l bgize a5
Lipizl dagall 3,301 pL3 sUsly ¢ iuimdl cBgll (3 lgae Jelatlly oo (o281 aBlglly (pudmll a3Ig)l s o
.(Cascalesa, et al., 2013)

blad] de Joss @l &SUI 8342 a8 1 2y cdwlinl nolie dal e J3aedl adlgll dass Jarads
pasind (s A8 83g2Yly . uSUl Wlxie Jio ddagiunel Glaglall (29 coladlally . ddugiusdl Ologlasl!
&5 s Aaladl e dibye o bo 929 (03,1 Ggioeally clodall) el lasd] vy piadlang Wleghasdl opjse)
Blgall sy oladlall ) Cdyandl &l od 1630 5l (309 .(Abd Majid, et al., 2015) LyxaJl M3 (0 csladlal
@ bl «0ladlal 0de lawd e dubl Y| oliall 4elas Sl aSUl GilrisaS coladall J] Coyatdl diad . ad]paanl
cplaiall dd drl gty S Ol pens @iad colodladl ] Aol 90 duid] 00 Janid cdudlyizdl adlgall Wdss Jl>
.(Dunleavy, 2014) 4d] dusl A3V poliall Blaid

pasvily cdilises duadad SV lre § jiaedl @Blgll A Olidal (e dadall COBY Al e ygds B9
oSes Wy «(https://www.blippar.com) @3j5)}1| Lol ae zlally Jldi el (3 Blippar @adas oUWl
A8 8342 plusvinl pe ddelds Slge ] dusgeus Slga oy de gaanll B9V Jogms ISy

lJJOAS https://doi.org/10.35192/jjoas-h.v3211.308 R

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



https://doi.org/10.35192/jjoas-h.v32i1.308
https://www.blippar.com/

J b &didzly 4ol i8Y) bgSell dlie e Joad (23 Giaodl @Blg)l &oit) dewlu (allas Slag
sedatdl Ay 1> BLaISYlg oyl elaiald i B S A9 0 39 (Gl S8l (G Lgae 05a)) Je il Sy e
i)l aboliag slal 8N ) gually Anep il (o9 ,ally cdued )l CaSUI 8| G2y (pe @laddl S gien polaty prads
dudill ods Jaxdg (Coimbra, et al., 2015) Gaekaiadl (o 220,801 39 )l (£l lasg dSyaxially il Dloguslly
b o Bsiad) paliall OLuiS] § 0B8] (uucxiy Jolatl] platl] e @gazmaly cuadail) dudanl) gono rokaiall
a8 gall H1,SS 7l WS e polasel) 8o At Ayl dnodaddl Slgall joye o WS (09 .(Conley, 2013) BLadsyl
AT A (o) Ao BT 39 Jielly dniall 48,01 (3 Byo (yo ST vt

oo dde cylal Wy (lusbyll 8ale (3 dewdigl @udlaall Gupdd 3 Jraedl adlgll duds plusuwl (Sasg
duwlyog (Auliya &Munasiah, 2020) dewligeg Wl dwlyag (Chao &Chang, 2018) @ilivg 9li duwlyaS lwlyl!
de Jeww oo ol &5L59 45N dubl A3l mdlais Budae)l dewdig)l JEEII kel &S58a] JI (Y- IA) Dglnad)
4 plasoil gl s80U1 &y e A3l dumesliusl 3T ) VIS (Y41 9) doses duslys cyylinly clgalad cpaksiall
by (5 3mell 28lgll dudil dacel )l UELY! Sl o dydall 5T U89 . daskigh] @udliall dpai § 3301 23151
Sommerauer ) diol=ll wej.lel Ol Ay ‘ml.xﬂ‘ c;b.b.; Gl Wil e oo Jdadl Old celld 229 .‘d,:J\
dulydS BLASYI e @I @latdl IS o0 Lgads g3 &3] e lwhdll o wodadl ST W39 . (&Miiiller,2018
.(Ibafiez &Delgado-Kloos, 2018)

b aulie LSty dgakad e 9adlg dgliluns > (§ BLasY U] bbbyl ol S usyadl ($3509

QL) (§ dgall BLASYI dniliinl Adlad e Gluhdll o dadall ST U8y . (Disbudak &Akyuz, 2019)

9 w9 plwy (Luilmaknun &Wutsqa, 2019) Kudgs Oglekd dwhdg (Y- V) i dwhuS dusbyl aunlaoll
.(Budi, et al., 2020) 09,519 S3: dwhydg (Samosir, et al., 2019) 09,5

Mayer, ) Sl § diglely elaiall blad e p5a5 @9 cplatll 3 L) o BLAEY) Lmslinl doiady
UM (30 Bl @udlaall oSy didyne ehaiiodl Gy oo IS LN e J3mall @315)l 405 wiwdy (2004
(YA eonlgh) Aubl Y noliall Wiias ok () edatd] i o Alelis

de #lo oa dataly cdzgolly drgall dndig sl BLASYI (2 glsil B J] BLASYL @hatdl pandivg
o i Sl dzgall BLAISYI ol Gl (§ pdscinly . oalaill CaBgoll )] 3 elaall ) 5y I 59l o>
o099 dod Olns e e x> Ol ppalaial) Slaliy Yl elasdl 395 dudg cduadaill ddaad 8)l5] (§ plasdl H90
LAY (o g9l Mg plandl Joyms 9 Bl e laall BLATS) (§ Adiall @g3UG] Jloniunly pganiih Sloghaal
e oeedaiall cpyed dllas (3 BLAISYI o ol 1 psviung Busianl eudlanl] (ralaindl Jguog disyb s e
(YA o) eabatl oy Aol Jolyodl (39 ¢ BLAISYI Al sl

delud Cum e bl dpwlidl dpoll Olopbyl Gy § dgell BLAISYI dndliul plasy
el e AaSa)] duay il Slerliwd opo daly duniy dudbyl Jluel) douall GLYI BLASST e alaial!
Bl Baams Bugr A yaduane)l duz gl @lrall pgisg cdualat)l drardaid] ddaal] [gmme @haiall (650 Gy ¢ Jaidl]
nabaiell deludy cdumall Glhlgall a3 8BSl gigdlads el 9 i)l Jo e dotiady cdighlaall duaplail
Aol &l (w9 pgi Alall Jeladl O3 oo @ldg dluiSly edlanll (0sSSy cglo> oo @lladl 0gd e
.(Widjajanti] &Amiyani, 2018)

Knyy G cdaeyd Al S e egumrg ASanll Joug cdraddad] dlgall plaadl day celld 3aiily
JE8YI e ] (3 gty e oy cegalnd Ol paig colonali S e LI e Jguasl) ralaiell
CLuSY (g9 spdatll 9205 At g Jomiy plle 458 cboladlls Aladlh Casats lokate Cllaty 1oy (Y- - V (52S))
aigdy 3 Loy Bl Gloglanll @laiell laivg cddyandl Ao Jguasdl 3 duds (Ao daitarg Byl ool
(Y )+ cBsdl) dudyaall

2819l duin eedall drgall OLUISW duamilful yohal Jo> (S5 5ol 2485 (§ dtpod] Camed! 12 Aoty
@l ol plud ddyaay duyall 4uSell Wiy w8 Sy sl alaall CLuS! (§ Lgideld dulog G3aall

IJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 -V o

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



https://doi.org/10.35192/jjoas-h.v32i1.308

Ogalaall lgs dditw OF GBgiall o oy Wloghas Adg3g ¢uydddl (3 Apusdl Glalxily Solly (2g)eiSHlg
LA dm il dded (e CaasS)l Eaxdl 1in Jol ¢Gamw bo e slng . lusd byl malie e 0531y 058 ially
OV 3 ol @l casall O (s Aubbl eualaedl OLS| (3 5aall @lg)l daidny eedell dzgall

Ll Olwhadl 1,),)

S ey eaplaal) duail (3 dxrgall BLATSY! dunSliuel 3 e CaaSIl I (Y- V) s dulys cdan
(ol is gaze J) Lol giue oot 03 Mabs (ML) (o dad) 3959 coluplbyll B3ke (§ JbYI () ddls s
Ayl Cugyad Aaylall degazmall bl cdzgall LAY dardlil pldsuiwl duyzdll de gazall Cun)d Cu
Ald B9yd 3979 bl cygbly dwhall @lgal ()8! ;Sadly dusbyl eualaall GHlas slus] @y cdslael

eedliall OLST (3 J3aell @81l 43 e @I uydidl [T d8yme J) (Y+)A) diglpd! duhs cduag
0S99 A (09) cpe duadl €34S39 .Olas didalis (3 (gl (ol Cauall ddbs (s 381 JYaiwdl (39 dwoig)!
syl Coanyd Aaslis e gazmay ¢hyandl @Blgll A pldinh Cornyd danyzs degaza (ol gde cpie game e
ey dild 137 sl oyl U8 g . eualandl Ol Hlislg 5jaall a8lgll duis (e A3l drandas B3Lo lis] @39 cduolas)l
Ayl ds gazeall Wlalg drndig @ualiall QLW (3 S3aell ablgll 405 e @5lall

ola et jiaall 2819l 43l lgie 3l O dwlys (Chao &Chang, 2018) @ilag slés 5y>T9
W (1) oo L5550 dipe sl @39 Lol 550 (qolead)l pualud] Canall Al il sy (dpndigh) panlaall
Aeld bl Coygbsly eualial) uasd Hlas slae] @39 daliby dayad e seze ] pganndl Sy ddlby
A5 plasinl Coanyd (31 dyll A gazeall dulls (5] drndigll o laall @lal cpauset) Hyaall ablll dis pldsiul
Ayl de gazeall Al ae dylie j3a0ll adlg)l

demlil pldscinl 31 dyae ) cdugd (Luilmaknun &Wutsqa, 2019) Kudgg Osilakd duhys Ll
& bl elidl Casall ddb W dub b))l eudliedl &l 3 G9ASIY! el Laslungy pedall dagall BLATSW
Pl duyzll de gazeall Conyd opie game ] pgamndd @3 oy Wo (V) oo digadl 395y L gl
Lomlinl plasuinl dalall de gazall Conys bt (39 AUV paladll Il gy pedell dagall LIS duonlfius!
ol jlas) (3 duyatll degomall Gl ) ygbily sl eualioll slas slae] (3 azgell BLAISYI
(Sl syl

Ol e 8yddll cI8 13 bo wusd ] cdas dwlys (Samosir, et al., 2019) 09,519 awgalu Sy
Jel Autograph gedas 8ielues dgell BLASYL @latll IS (1o pgaay i oy el ddlall (Su) dusl I @ liall
@ ddlbog Wb (Y0) (po digadl C59559 . Bandar)] s Sue e Sl Guy il M- (10 gy 5 02 ol ddlall e
by Jaad Guadl duslyl eulaall Hlus slie] @3 dwhdll Glual Gaamily . optias = (s sazme ] pgomnds
oplaall L) (3 eSdell Gadatll Bdcluwy drgall BLUSYL @l UM (0 1guapd ol dudlall §9a5 L)
Aoyl

e 4038 j3aall aBlgll A5 pluseiwl Ao el (3 J) CByaidl ] Canaad (Y41 4) daes dashys Lol
Bl 3 (gelud) usldl Canall o s (@ yaall e (g dwdigl] opoliall a3 W) 81 oyl
Pl Hlas slae] (39 cdlasls de gamay 4y degazme | peas @ Wb (1Y) Aol cidy . olusly)l
Hlasy ‘3 dlaylally dus sl i gazxall Ol ula.w}”w o0 Wha>] dls 39,8 929 gl Q)Q.]aij MW\
39..\3\,21]\ QLC}Q;':AH @L,a.]j LSJ.:JJ\

OBLaaSYI duzedlinl e daiaall lasdll @laddl ddlad dwlys J) (Budi, et al., 2020) 09,579 $og: Baay
3 o ggiodl e slored) @39 b gl 3 (golud)] pualidl Caall dudlo (S bl o laedl olaginl (e 8)08)1 (3
Alad bl oyelsly b Lyl eedliodl Glagiud e jlas slue] @3y cddlog Wb (£ ) ¢y diwadl 59539 ¢ g0yl
AubUyl eealaadl Olagdinl e 8)uall 83L) (3 BLaSY) doxdliuwl e datasdl aidll olazll

IJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 -VYY -

2B Jordan Journal of Applied Science



https://doi.org/10.35192/jjoas-h.v32i1.308

28190 dus aluseiwl 31 J) Byall ) (Auliya &Munasiah, 2020) drsbgeg Wol dushs cddd oy 3
L g (3 ol anlid] Csall Al S o landl olagindlg lalnidl (e sladl 435 duwigll @had § yael!
(geelaedl Oladudl jlas slae] @39 dalog dusyad e geze J] ganad @3 Wb (1)) e duall <5559
(el arlaall Oladwdl HLasl § Ayl de gaznall (395 gL ygbl
gl 9 duolyll ASCiin Y

Lo Y Lyl (3 BBJ1 e bbbyl Bale Lodae slazel Sl Olisall § laghas IS oo OliWl Loy
6§35 s ] § doliiel Oleml i pgolisiul Lol a8y cduwlud] Asyall § dnadad] Solpslly dasd¥l
Luilmaknun &Wutsqa, ) dwhdS diludl Oluhll jas 653STl 1dag dgelad 950 duadlll jaisg Jell Jud J|
pb Uyl @aplandl QludSl (§ Gl Ggiwe (46 UamY LS (Y - ) Acsaldially dadslagll) (Y- )9 hes) 5 (2019
(bl o dodadl G50ST b 1 dasM1 dewhyudl J=padl (3 3 peediiy Olusbyll Bole (§ M;l;l NVIRS1 VRR YY)
[(Samosir, et al., 2019) &uhss (Y- VA ¢ dglpadl) duwlyuS

Sy (TIMSS, 2015) ¥-10 plad polalls Wlusbyll gl dwhdl e 3331 2bgll pya0l cogl W39
O gl (e @l Ole¥ls Oluhall oo wiedl syl J] dbodl JI (Y- V) Dl 3lgell deaidd (abgll 3501 sucl
OB 3 Sl platdl B39 (4355 OF Wgla (e (@1s bbbyl (3 Adlall Juaxs @ 555 &) Jslgall dodss (3 pged
a3 by (£Y ) o)l Jawgiall 0939 (0 - £) J 9l Jawsgitall 0193 529 (YAA) maly)l Caall dudlal sl Jawgio & 3)
(Y+) Sldiey Lazly3 1 pimy o (A) il 00 (0) O B3 & Loyes W (£3) ol (e (£0) Joadl 0l
A (£ ) diedl gl slas 0L Lake ¢(Y 1)) plalb &5)lie Al

odad (§ 3aall ablg)l Aol pluseic doanl (Y 19) dees daslys 9 (V- VA) Dglnadl duslys coylial uBg
o319 swgelw duwly 9 (Luilmaknun &Wutsqa, 2019) Kudgy 0gSlebs) duwhs chlal 9 culuslyl
Oz A gadl CBLAGSY! Azl il (Ao da3la)l dogunlsdl Ol cads o3 ddeld ) (Samosir, et al., 2019)
Olusb I @lss

Ayl Al ¥,

(3 o)) Jlgadl e DY) Gl 1 Jglorany

alall de gazeally duw il dc gazeall D181 o (-, -0 = ) WYL Gginn dis Wlhas] JIs @yd drgo Jo .Y

4ty pedoll dzgoll CBLATEW dun Sl ddlad) (S3a3 Ayl eualaal] ol dige 51,31 QST 4> 3

S0yl qualaall LS| (§ 53a0)l a8lg)l
dulyldl Blual ¥

GluSt (§ jiaadl a8lgll dudn pedall dargall BLASW duzedliwl ddeld ddyme ] Jll Cdl Gua
O3 @ ol bl Canall M S dub byl e il
sl Ol yailly Oloellasadl! L€

Jiradl 2319l Aty pedal! dgoadl COLAISYI dxzeSl Al

Gl J) gozly Condl IS o dnadaddl dnaddaddl ddandl jgoe Lgud elaiadl 0950 (@I pladl el fued
lgarents e (319 (Y- 1T 09,5 Ty alg)l) dndpall 8,201 S5-I didlyog planall o durgiy lgarlass Balely Ayl
Larsen, et ) &S31 834291 pe duudi> & 3 42509 52170 (o3) Sgine BLo| e Jond I J320)l 28191 ity
O gaullg 5940 drad I & Y1 poliad] ol (s (@1 GuyS Al 1] Ol gdyng (al., 2011
Bale (§ duwtigll Bu>g ()i elaall (o Adlyeg duzgit pdstind (2lg Al dud) § Sl L3S g 488 I8V
- UNESP u‘}’a} 0333 LS""L“‘)“ e).” g.a.«,a.U ul.u,ob).”

lJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 - WY

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



https://doi.org/10.35192/jjoas-h.v32i1.308

4yl ealiell LS|

AsaYlg 2y dlaioll Colgndl Hhyoly cBodr Ciblge (3 i gig dagdy pogaall ddyme o LIl §)ud 9o

AV cunSl) " dgaline 3T eaplae g di WSV il dgly diluaney () duaiiall pEg deatiall

Ciall Gluobyl Bala) dudigl) 849 (3 8310l dudbyl) eudliall sletial (e CIUall )05 ly2) Ol 48,m0

bWl el (Sl &bl qedlaall Hlast § CIlall lgde hammy (@1 Ayl Gully Comdl lie (oludl gl
el Glual gaam)

duhyll Olddxag d9d> L0

dulyddl D9 0,

(ol Bl Caall O e Sl o Bkl i) 140 il gl
XYV Y Y Y gubl Jiadd) e Sl ol Gaudal 4aid] :dolopll sgusedl -

pkailly A Al & poed daplidl Aol deadladl byl dugye e el ol Baidas B 1458 aguadl —
O 3 oY) <83 ddlaied

ol Bl Call Syl GUS e Busldl sl e Sl Camd]_paid] tdncgibgall Sl —
(wsigll) (29 JsI! (uhl)l uadll

Gyl Slddxe 0,)  —

Ayl digad Gl HlasNl -

g8 dodsuituadl Wl Buuo e dulydll 0da LS Buo adgiy -

iyl 1
dualy ! dazmgin T, )

Sdadly Ll Hlaslg (Aarbally daoyzedll) (e game e 09l SN gyl deds gl Sl ol 21
S dusby)l eaaliall OLS! § S3aall @8l &ty pedall dxgall CLaIS Lamlinl ddeld old U3y clogd
Aslaedl dasylall hlae 0391 3 (el ol Caall O

Coomdl Olpiie 1, Y

Bl dudn pedall dagell BLAISY! dxdl il (pgiue dy (uydd] demdlinl @ Jaiuel! pasell-)
3aeY! Ll i)y asl

4ol eualaell QLuiS! da ) ool psell-Y
Coxdl prasas 1,Y
EG.F: 0l x Ol
CGF:01 Ol
S3medl B9 &ty pedoll dergall CBLAISYI Al sl (g tiadlasll X
Byl galaall sl O1

IJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 - VYV ¢

2B Jordan Journal of Applied Science



https://doi.org/10.35192/jjoas-h.v32i1.308

Gzl digs 31,91 1, €

Lugydo (Saad S Ol sl ool gl Canall OB (p0 Wb (£4) (o Eomdl dige 31,81 095
@bl haddl (3 oY1 @ dsY £6y3)1 dilaiel ealailly dnll Do (ulde S| (29 (ol duadluYl bbyJl)
8ye=Y go Jolaill pgu) dpdls- 531939 duor o) 1S5 dpadal Al 3155 Capany 39 <Y - YV/Y Y+ byl pladl (g0 JoYI
oo ST ass (1) dxds e buuad HlasYl a8y uBg gl Lgd Olubbyl Siladasy dugydall 8y15) Sldasiwsly 481l
Wls (V) eadue o cpddl lpds (s U ! § deldseinl o3 s Blippar gadas ge (331955 4S5 834> 48143
Wodeg () dedsg rrall @8lg)l dodiy pedell drgall CLASW durdl il g dunyzill de gazmall ciling
i) WS Loy lusbyl dadas 0b lake cslaedl diylall s 9 dalall de gazeall cding WU (Y )

dardall Boladl

Joid a1y eold)l @l Cauall lupbll QLS (e duvdigd] 0439 (30 Lgaun) i 03 () dnopdat)l Bolall s
(8] it L] dlgannyg Llgyll (ulid cdalolinally &l giall clontinall cblg3ll Caiuas) :dsYl ugy)dll e
4 plustnl duodas slge sly lgd @3 (@1 dpludl wluhdlly (el LI e ol gl (pwBasdl (S5l
Pl ardad! ppanatl] 3 gas sy duanlard! B3l sl QLI o8 Cy e goll CBLEISYI dumsiliuls S3a0ll 2Bl
iUl e (e 095 Gy (V- Y +) Selad] dushyuS luhyll oo doall J pasius)l ADDIE Model

Jdoxdl dd>ye —

Aleld dpan 509 Jll Eomdl o Bugll i 03 Cu 1531 Ualhall dwlisl Aol ol daiy
@l Rl Cuall Db (s 4ol eaalaall Gl (3 53a0ll a8l 9ll duits pedall dagall CBLATSW dunl
Laelo &S Byl O9Shiay ol ol Bl caall O 0] Cu opalaiall pasbias Jadxd @39 0091 3
BluaYl deluog dolall CBlUaYI wass @39 cduaalatdl Balell Judoxd @3 WS i8] a8 o9 g Jolaidl Oguuzmsg
Jresiy CaAY dSing Ml s 48T B32Y1 5929 oo Ol Wl UST Coomy cdaandatll dpdl Sk &Sl
XYY Y JoY gubll uaddl &l (3 4ol e ogui5 0 bode b Jg>l azus Blippar Gesas

Wﬁl > -
o 39 a1 &5y 25U ) gaally Audelan)) yganlly ola gatadll (3 kool duasdad] ylgell gozr pes
CUSI Sl g duaslall 3ylgall Jayy @39 Blippar Gadad I o Lgasasa o3 301 Glalad) sudat)l gyl
pohil dl>pe -
QLS Wl J) 48U 5342Y1 Lol drgi @y G 320ll 281901 dois) Blippar Gabas pldsoiwl @
g5 @39 . Axardatll 3ylgall Jia3 31 Bi3mall dupl iV CUEEI oye @3 a9 8i5aall ladlall Jiad gl (el
B 748 Ol gadud xud (03 Sy Jraedl Bl duin) lady 39 AN Sgioen ] dudigh a9 3 (3 raell Sgieall
a9 8] Jaslg) pe ASymially ddelaill ) qually Sl A3 g 45U5 JEaYL Llaxwdl @9 calbladly syl g el
-(https://www.geogebra.org) Lz guz> a8ge (0
Gl d>y0 -
Sl L@Jl:&-.)b QL&MLQ_)LJ&@ U’by}ga.'i © k,g“” CSJ}” @NJJAJ\ H)L?Ss” Olduay 29.33)35.‘}“ eliadl Loy ©
BLAEW duze Sl Al Gl @39 . ASII 834291 pe 8)3aa)l &bl Y1 WUSKII gl pasuil 1y Blippar (gedas

G A CMnally dyzdll Baddal 408G] e B8 ol dueMaiwdl digall (e S3aall aBlgll duidty peuell drgall
Lganyd @3 O day dalaally Ml a5 U3

lJJOAS https://doi.org/10.35192/jjoas-h.v3211.308 - YYo -

2B Jordan Journal of Applied Science



https://doi.org/10.35192/jjoas-h.v32i1.308
https://www.geogebra.org/

9! > -
Jraedl @819l duany @edoll dzgell LIS donliml plusitnl Lslae] @ ) dopdaill Balodl pye 3
@ AW st sly] @39 Guny il Cadluly zalinlly padatll L gl iSS § aisall (naSnall oo degaze e
o Al 3mall @Blgll duds plisuid Glodadl ) Byl Jg= 3Spaiall Sl lhaiel limll of JSog
;9459 nelaiall oo Lg3Ludl :U}@.wwmc\.&.ﬂl oy)’law\ ©39 - M\wwu)}\ bﬂ‘M&”@”W
85621 lgde C8,235 lodaS cdwdig)) Bu>g 3 L?»Lwﬁ\ Bl Caall Olusbyl OLS wlxie cwdsiuwly .egd
Al O ez S QUSI! 395 Coan A8

o S Sgizme Judoi @3 colud byl Bole dakae po Oglailly cdusdighl Bu>g w9y dakiS (§ 94! Uidy

()l @lally dnadardl ©l9aly SSluoglly Hga,lg &Sl CBlualy j9aylly mualally whlgally eedliall dpusn

A2l e gamall Lol dugytall diols duanlal duare e dslaedl iyl dlalall de gozxall O a5 5529

Lyl de goazmal) duasell ol 03 dBg ¢ )yaed] @819l Aty ool dor gl CBLAISY! Al sl plubiionly Couydd
ol @is-g daaally diagdl (29 J>lpe B )

puyS ALl 0120l egiazlyal (palad bolad Judis J) M)l a5 dalaall 58 oyl dagd) Al 39
G Sbsrall de Bgdgll Cug <3 08y Blippar Gulan lghs) @ @ 33all aBlg)l plasiinls el gl 4,USy Llgy)l
Lad ] Ol drg5 dakaadl CO8 ¢yl BudiS Ayo 39 Al Bgdie (3 lpadas @5 mpolie oy Wiggrls 49
Gkl pluseialy el a8lgll Lgkayy (@lg (ool ) Cauall Olup byl QLS Wlriue ) ASWI 854291 Gl pael
ol @ ey doonall GLaYl U] o silly Slomuelilly axgall Al by egiadlie o (o9 Blippar
Usyo 3 Insly 93 095 daplatll dudoadl § ALl e pgamissd NS (3o (pblall Cilanll Blelie ao «BLaSY
219l olia) OVl (oye UM (e ASghuadl CluaS Ol (34055 (yo JSTI e dadaall Cuoy> ¢yl @iz
oY1 03 O] Bdelucall @S9 LY dmslie @3 (o9 (il e LYIg AU @ giigzl e j3rall

EL.,bb)JI ML&.&UL&&-I <3

wellg pladl 5 Y1 wb_)ﬂ exdlaoll ol eJgls LE“H sl wlwlylg (g kel o e &3“03“ NeT)
MW\)L«Q\ Ve W] acl fY-Y) cbwlfgb.d Ls\bj.\\)s).d\ o.)\.)..cb el Ls.JJ\ Lg.)bl Ol 509 W laey Wlusl,l
AW sl il 399 4uslyll

ebﬂ uall u)lb Ty 45401:\).‘\ ML&A)‘ uLwJS| Ede u.ubé Lg Jied (_SJJb Sl o ‘ala.” Qugll wuss —
GL]a.:anJ‘j %uﬂ\ W\ uy.lagupu.) 4{)\.0.&3 stl.wﬁ”

) 5o eoss Ogllaally dnedad] Bolel) dnelar)l il lidly ASyludl Bluad dtlue -

comyiiall gl ol gl sl Dgh)l A Dgh)l) by dubbyl waliall d05E slac] -
dueld (il al.a.{)‘ c&:{)v\]‘ cddaadl Ol laiall QW\ cOladblazadl QW‘ chfijoJ\ QW‘
(u.u&;u)” 5)544: cuu&a.'))”)ﬁpm cuu&a.'))“ c&bﬁiﬂ‘)ﬁm ‘JSLAJJ‘ cM\ cCdiall U‘“‘TJ cdiall

&0 ddate oo HlisYl g9 e Wgibluo $y29 8y80 (YY) e 4991 dhgue § dud byl eualaall jlas 0S5 -
ol § e g gall ity Al o g9l 148 O] Cu (8528 S il danyl 3929

bl § pmaiseally (aeSomall (o degaze o oV dyguo G 4oy )Yl Buue (e il @ -
Onedaadl (30 3deg (i lasladl (3 cnbolall Lga ) polall WS BISLLT (e @a9ailly (lally Lyl
whid e cdadll pan oli>Wl G2l pgilasde s90 39 -edadly Aol By (3 g Al (el
duwlin zuuall Bludl jam Jodas 9l aidy cgalll deluall (§ Wiy (&I slasyl jas WS‘JL&‘J"}“
Apodadll CBlaYI 583 (3 48 S8

IJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 -V

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



https://doi.org/10.35192/jjoas-h.v32i1.308

(Gl duadldl Byl) duggbe o Aigall 31,31 )5 e dpeMatal Aige e HLasY Gadats OU>WI o6 -
Gyiinall CEg)l Oy dpdly dilyadg sl Sladas oF €3 IS oo zily Ws (VA) lsde iy Eop
QWS (pe) i @5 dale g daido (0+) Jawgiasg dauds (10-Y0) (o zolys Hlisdl e LW
L O e ST 03 dlguuds dipadl e HLas) b cne gl dag DLasl Bale] Ayl plasuiwl -
(+,Y) &bl Jolas &y o> ¢(Cronbach Alpha) WiFlog,S dalas 389 EERURCIPR R IR ZEINES INE
(Y A1 ce)LC) lfy)j &J}&a P,{ﬁ\ OJAJ\MG_Q c(v,/\\) &bj u«.ag_«b.ﬁ‘ o Q}wﬂ .lal.dﬂ dAl&o ul.m}‘os WS
3 s g (V) Jgdaddlg Hlesdl @y edly Lgasall OMlolas Ol @5
byl el Hlois lyaa) jeilly digasall Cilelas :(V) J9d

lao lao ] lao lao \ las [ s
J-J;m :;.,an 2,28 02 j;m ai:.,an 2,28 02 ;L;m a:;.,ajn 22 02
., ¥q -,V Y) T .,ov X Y V) )
.,00 SN YY .,0Y 11 'Y .,0Y .80 Y
VY ¥ YY e V- VY 44 LYY Y
VY T ¢ YV .80 ¢
e -,V Yo e 0. o
Y V. K -,V 1A 1
Y Vo W VY ¥4 v
v A A A e A
eV -, ¥a 19 SV .00 q
-,01 Y Y. YV -,09 )

d979 pde G g (+,V0-+, YY) o cmgly HlisIl wlyaa) digasall CHlelas Ol (V) Joddl oo Jasdly
3979 pie G 1oy o+, V-4, TV) g dlhad) el Cilelae Cglyig +, Y (w0 J3T 91 A0 (po ST Dogane Jolao
(Y VT epdle) Lgsys Aguiio @l 0o pisig ¢, Y (o 4T jaeed Joloao

Gaoillg dueMaruwdl dgall hlasl g8 (o (38lg (aaSonedl lasDlo ¢ g4 (3 Aai I DAl ely=r] o
oo A5l By guo (3oL 09559 (8,83 (ST > o od metlly Digasall Clelae Wlug diL3s 5LVl Gue (30
ALY Gledasy HlasYl diwl sdeg dipady CIlall qwl HUSS Gasasall 086 e LYl Jaisly 8,88 (YY)
(V) ‘05‘) Gkl

Ayl Silelyl 1,0

ik b BLS1 @3 el il

ALl Slwhly bl GVl dazlyeg (Al ol —

lgxosDlog (Shey Buall (o Gamell aeSionall (po de goxo s lagudye g Condl BlaTy dnadad] Boldl slas] -
ol GBluaY

MW‘j%&ﬂ‘%ﬁdﬁy‘\?ﬂ‘a&é&”MQ%&}W‘M&W))‘&‘}A}‘&J@‘ -
Aoyl Bypade Sl J9Y1 £y

Dgasall OMelae Clug dinjy dilyady dladss zody o Bodsll duedllaiul dye de HlasIl Gadas -
O Jolaeg pueidlg

Microsoft Geaal se da 36 (o) dddl @ Co cdanyailly Aaslall (i gazeall Gruady diall 230 Hlasl - =
e\.\;':i.wlg :i“;.,\szﬂl :LC}Q;.:AJ\ u)Uo o909 :i”J.)h:«.c))l iﬁf_,.lﬁ)b 2\.19)\.,4)\ a.c}o.qm)\ u)Uo ovog . Teams

|
3

lJJOAS https://doi.org/10.35192/jjoas-h.v3211.308 -\ -

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



https://doi.org/10.35192/jjoas-h.v32i1.308

G958 Al UM ol ol shyz] 05 b Lok 33a0dl @819 dxidity e kall drgall CBLEAISI dyomsil sl
ey e ealadll ] (pgll @daddl o Jgtll I ol 2l
=l e g dly>] duaSy dinadly ol Clual e lagd] doud) Olupb )l dakang duwydell Bpde dolie -
Juail 4aS a9l Olada G die IS e Ly dy edasdl Juduy dsyaedl 3 S)lina)) dadaall w933 —
daily dalaall Caold (@3 dalanll ) giamy dueMaiwdl duall e dimud 55 dsax Juaily Ol plBy ¢dyyed]
Ohlwaiwl ge blaYly OlasMell Jols 639 ) paze dha>
A4S NJ).P‘ Je duaxig Bippar Gadad (e dus szl de gazeall O Coyds dalaall ol -
(bl musaly (Google Forms) gz zdled UM o da (e (e gazmall o QI )LDl ] —
A Aalieg Y- Y- /Y VNI (bl Juaddl 3 3B (pid ed oo 3V fomadl (3 Lyl JidiS sy -
Aua> (1€) a8lgg @.;Lwi ij Aoyl s (§ypsoinly dniuall jasasdl jguass elldg ol
bl meaiy (Google Forms) Jzg= gdled M- ¢y das (e e gazmall (Je Guadl sl sly] - —
Oluo gl @iy lgradlng @il zlysiwly JuasY! ddodl ey -
dbasyl dxllaadl 1,1
bl Judoss plaseiasl @39 cdyylmall sy dolusd! llawgiall Glus @ Gl A e LW
)3;)” o= EKS)ALAJ bl_g\ &)J.A g_JLw.>3 Ancova L.,o-L,a.oJ\ L_S.)L>S’\
(giiidlin g dunlyd! 5 .V
rb b e Condl JIgw s
Ayl de gazmally duou szl de gazmall 31,31 (s (-, 0 = ) DY Ggiann dis Wlaas] JIs 3,0 dzgo U
&gl iy eedall drgall BLAKS duomiliu] ddlad) (523 ddby)l eedlaall Gl dige ol,8T QST dys (3
Sausbyl eualaall LS (§ §3aell
eedlanll Hlasl e Ol slal old IS (0 do)dI dukooll bl maz @3 cdlgudl 1o (e Dl
Al Ol giall Ol @39 dBdasg dusyill dadladl b didas @3 Gllg 8,88 (YY) (e 0sSall duslyll
ke Wdg (Sdadly bl bl e dlaylally oyl e gazeoll (3 Dl 31,81 Oladla) dyylnall a3l
S 7o 93 (V) gl ¢ gyl dusesl faol
)l &byl eaplaadl GHlas e diall 3131 Oledlal djbaedl WBleYlg dulucd! Ollawgindl .(Y) Jgi>
MJJJ.N duoS| Al _pie) la99g g“S-\.’..lJb
Seadl syl Gl syl

: : al e gazeal
Sl Byl gl bwgiadl | bl Bl ol bwgiadl | '
Y,£9 AR Y VA a,Vo Y. FUT]
Y,01 VY8 Y,01 9,00 Y. Ayl
<. &9,0::&“
doyd YT (o o)l lgidl*

CX)L_A&&N\ ‘3 Eﬂa._:l.,'aj\g 2\4.\3)21” u}ic}o.z.o.lj 2\»\.&2.]\ QLb.«u}:.AJ‘ ) L§J!bLb é_)s 2929 (Y) dj.k?,:.]‘ s
& Ll 28 Slayad byals lslasYl Bl e slog cdusbyl pualaall Hlasy a0l deal) uadly

lJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 - VYA

2B Jordan Journal of Applied Science



https://doi.org/10.35192/jjoas-h.v32i1.308

QL] (3 Guyddl el H3T 49,200 (ANCOVA) abaadl 3o bl Judoxd slyr] 05 ecad! HLasdl
el P9 () Jed=dlg s_j{.flm I Asine g;.a.a.“)b.:o}“ ul.c g}UaJl Ol Hlael ‘ni s> ca:«.,blnaj.” MLMJ\

(a5 ooyl oudliol) (Suadl LI e Brgall 313 Sl cebiaall 21 aled] Juloxs g5 (1) Jgar

o)t dazedl A
ue?;ﬂ WlasY WYY Bded  Glaall bgie oyl Sl E::J el
5,08 YRL; TR \ N (i) e
) oF, Y-AA) ) Y AN il Al

v,qY 0 Véo,Ve Uasdl
£ AV S

(4,0 =0a) YU Ggime dis Wlax| Jlo*

(07, ) iy Lupyddd! Al lad dusbyl @ulaall Hlasy U1 damyul) "QB" dagd O (Y) Joad! e
Je daslally dusyad) e gazall (p A1 Aoyl § ddlas] UYs 93 3,8 drgy 4 (ST Libax] ls desd (29
domyl) Autrall dplusd! Gllawgiall zhsviul @3 «@yall S92 cpo) A8yralg ¢ uydid] Azl g Guadl HLlasdl
3 g (§) Jgdarlly pie gazmall G uydl dremadlin s HLasdU 41
oeyd! Al Ay lad Sead! &:.,al“a,.ll MWlJlﬁ.}}’ Aol doluadl Olawgiall (£) Jod

Sl Uasdl Juaad! 3l Jas giol! ds gazxall
L W, -1 FW]
S VY, EA daslall

Jdae Glus awgies oyl de gazall mlal sle ddaall dglusl llawgiadl OF (£) Jsdad! o
e dslas] AYs 13 3yd uzg T G (Aol elasdl HlasY A dmll e daylall degazall (o el
(V) Jodx Il g920by - duoyzdl de gamall 7ty uyuid) duzmSl i s LoD ddS) dayll (§ o gozeall
(£0A) Ob Jodll oSay ldag o( +,0A) iy Sy ;s &1 Ayl (112) Lol oo ol (@3 ¢ 391 oo 405009
B3E NI HVEWEHEERWIEESWIRE EASEVE Spon s e SRS UER SR ESNUN ISVEPYE SYRSTRUIRY

Onedaial) Ao las wlai jobas €iy8g ol 148 (§ domjliell Aol iwdl plasuinl Of ] Al 0o (5325 U39
(o) 858910l ASI 83421 a5k oy Lgudye o3 (@19 B9 ST & pabilie 3 WIS d58h] o dndiall diasl s
Olals plaseinl e @ghdd s gralaiall o ddws duds 83 ] gl o) Jobaall 0de ae Joladll O] G
plaidl &n (§ els 39/8] Sgimn gos o el Las (dlgguny 01 dSs ] gl 9009 4alg c 0l nallly ol
(S S s (e elally Al

oS S gizmo pobl Caomew 488 (Aigpw o d>Adell dadliudl b Caied o) Al ol (5a5 A3y
aira> il S copadaiall (403,801 Bya0l (£l Loy dd] ddlelat)] poliall ALk guludl ll Canall Slub byl
bas yoye 05 Add elatll e pgarmady cdualatl] duogdatll didoadl (3 @295 B5L)g ¢dyaall scanll S NS (30
ASalizag Uolas ST oalatll CaBgall Jaz sl dipds disylay oladl

Gl e plaiall i Ol ey dadad] &l i (o iaall dzdliwdl OF J) il ods (5525 U89
elall & xo aleliy dgpagy @ AatdI UM e Bl &uo byl eudlaall CandSs dilaz o dgan Jelanlls )
delo Wilpsu 093 @39 cgandl] aboliag cdSymxially ddelan)] jgually cla¥l 4555 4305 JEAIL Wpiad o3 &I
leboli)) o cnedaiodd Gl sno AST @atdl Jazms sl 048 Candliv G cdildb 8| didyae Jayy e
<559 ol gwouan cwl o bl aaladll cuxaly clatl) dg>g09 e dodaall CO8 lad cdninisd| ogitiun
19 dnodardl Azl 3 ESlial] I8 B9l ogiming cdonmmall LW egodds (o ST egale Al b Ao
JAa) 3 of daxdl gl

IJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 -4 -

2B Jordan Journal of Applied Science



https://doi.org/10.35192/jjoas-h.v32i1.308

Bzl eeplaal) cralaiall dguog Ayl Jansd (§ Candlis doikall &l iud) OF J] dadd)) 0d (5323 U3
Ol ¢ gl ] Ogodaioll gl Loie g ellivad JS e Lglaruniy Wananily poyl] Aus 025 IS (p0 cla b )
Ol Lo cdalandl lgga 3 38 (I Al UM (09 bl e el mibas i (e douss i dolasd!
o 8oL UasY WS cduwliadl Joloelly l>8Y) quuidiy sbatiwdly BLaaSYly Eoxll papass o (rakaiall o
4 laally MY blas el egolainly cduimall duasdl sUsT ageliaiwly cdupell plail 0gind)g gL (ralaiall
sl eualaall oy

Caayd I &yl de gaznall (3545 Ll cayglsl (allg (Y 1V) aad dushs go donaidd) o il U39
09,519 SO @ cdogs L=g‘sjl Aol g Cuidlly cdud byl el Hlas L} dzgall COLEISYI duze| s plasiwly
Glaginl Je 808l 85L) § BLATY! &l e dadnall Jaiidl @latll 4lad cain 9 (Budi, et al., 2020)
A dledegs @ (Luilmaknun & Wutsqa,2019) 8audsg 0gileld duhys domeis o il WS . dub L)l oaalaall
donls o iy L AubUy)l pedlandl dnaid (3 9 ASIY) pdatll Laslvgy petedl dgall COLAGSI ol fiunl pluseiul
)l ddlall (s &bl eealaall QLT e 8)adll O cuw (@) (Samosir, et al., 2019) ¢py>Ts awgal dusbs
O e lS oy cpdll &dball e el Autograph el usluey dzgall BLAISIL @latll UM (0 pgu) B ok
Bl s e lunay Glad | (uy il I

(Chao & Chang, 2018) &lug glis dushdg (Y- )A) Lghnad! duhys dmal ao Aol Ayl caiiilg
Apwdigh @ualiedl OLS) (§ 3mall adlgll duis 4dlad § (Auliya &Munasiah, 2020) 4xsliges Wl duchys
ddd § Ul sB0) Dylas e A8 dandlinnl plasci Lole] 5T com @lly (Y4)9) deme dus go il
Awdig)l 8o gl o land! Ol

oo gl A

Ol (925 cdiludl Oluhll w5 g lgblang (Jladl Comdl L] Juogs () bl dadlis 5545 39

e OLdbl alas iy Oludb)ll malie ol (§ 55mell @815l &y eedall dzgall BLAISYI Ll (a6

LIS Ll el dadlad e sy slyz] Ol WS (@S o uydild doiDUI Silngztd] adgig Lgaldsuiw

Gobaedl Lglay BLaSY denslinl o &lae dudlyl eualaadl LSl 3 jiaell aBlgll dudiy pedall dgall
Adlizes ilpiing dualys Slgog Sbgius e Dluhy shyrly 3T Guyds Gl il

RESIIN] 4318
Vo _

uaddl ylai ol
Thasdl @ b ¢ el pud 41 cpdl gl e 5

i

2299l il 39 adl s 1033 cOlas ) o . ludbdl oyl Gl (Y21 +) 2o cdaudd i

Qo 38Y1 555601t nae 8,0l V1o L eadaidl § jiaedl 2B1gMlg (2l AY) elladl L gl 9SS (Y - VA) ket ¢y
1)

Wl daolaadl Ayl § byl LIS § diasaioll 4up byl eualaodl dsllas suko (Y- ) +) ol sles (Ol
3¢ )Y daale [By9dude pb siuwarlo Wly] cptbaadd § MOTV Aol jlacld

2255319 _aaild ol )l 103)31 cOlas ¢ ) b gy 9 Lgaasal Agdzell Cilud bl el (Y 1)) dases cplasll

il slaeg 51 103y Olas ¢V b L dsdsedl oyl gﬁJLwig Ul okl bl (Y- - A) . (dhas pmess
2090

lJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 VY.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



https://doi.org/10.35192/jjoas-h.v32i1.308
https://asuedujo-my.sharepoint.com/:b:/g/personal/jjoas-h_asu_edu_jo/Eat-nzcs-O1DloFLLa6htwgBN8zx84GanBoKf7BcgXFEpQ?e=HuRDwP

:095)909 Qﬁbeﬂ‘)b IQ.));)” WOlee (Vb .&.,'angl J.b.h) @bl@.{g &,.,alpjl P.{.QULQJ‘ .(Y .. Q) CJLu) Led

o é)&b)ﬂj\“ﬁﬁb &,.,al:,).ll P:O.QLO.AJ‘ ol w ‘3 4?30." BLEASYI wu\ld a..gul.GL‘) (YY) R ¢ e
YEE— YO ((A)Y + cold bl lgnys Ao .ol Ao Jlabo]

%J&J‘ gb‘&.‘\ PJLC ZQ.));)” ch)l Ab )')'M." é‘}"ﬁ @0&9&‘ &3‘_9." (Y . \o\) IS 403.@‘5_"1;

pealae LS § (Reality augmented) jjaedl adlghl ol Ao @I oyl 31 (Y- VA) (A cdiglnadl
[Brgaie pt puwrle Vl] @oludl gualudl Casall Al WU Gl IV G ByiIulg Slalyas!
Olas (ugd Olalud! dasl>

SSall 13 103V cOlas 0L dmudilly doga Al yualdally LS (Y -1 T) Lol 2o pdle

dilaie (§ dlawgiedl Ayl Sl U Slup byl duaxd § §3xell 291901 plusiul S(y-v.) pludl (gdalal]
AL = AYY (V) VA ¢ dewciilly ool coluohyll) deodlwYl dnoloe] dlzeo 833 9ol du yall dShaall dLl

(é)jju‘ ol :Q.)j}” WOle Vb LWl @u&‘ 3.1.‘>JAU Ol‘,&pl‘g}" U":‘.’J"’S uﬁ\.«ui (Y-Ve) .‘Q»JJSJ‘ Jus ] C).Q
&D}U\gf:ul] duola]!

draid § Al Y ANl e 2518 Ayl damSlfunl plusil 31 .(Y - VA) daxT ((solaially (598 cdaboladl
OB G ol il Caall dulls (S Dilub Ll gous g (eadliodl Cladudlg (9oLl ASa)
EAA. - £V ¢(€) £0 uga Al pglall bty

iall dullal OlubL )l § eadlandl QLS| § Daaall elasdl 851 g3 gadl plaseiul S1.(Y - - Q) a5l ds ¢ S
YAAYEY (V)N cdoguill palelly o) § e ldl] dlomo \giunlyd 9505 ogiundls BaL)g Jawgio JUII

M LS 1esSUl ) b oliadaly bemdl il 1ndgaially (ugdgall &y (Y- - V) dabl ¢ qaS)]

SEWI duylas e dadlB j3aedl adlgll duds aldstiwl Clubbyl oyl d>fde duoedliwl (Y1) Ly cdass
dlomo 451UV Ao yedl dpad S (§ yrall gAY a9 eudlial) Cladd! draid e Wiy el
AWV = YOA o(£) YE dd gradl dnnlr ool 4t

ORI Olas . @IST Ol oy W plang CilubLyl (odlg plall JUYI (YY) .zalall pohat) bogll 3S)all

Y10 pla) pglally Olupbyl Adgll dwhddl e Y1 Gogll yuydil (Y VV) & sl ylgall deaid abogll 3]l
039 «oles .(TIMSS 2015)

$9WI b 100 Oles <V b Aoty iliudas Sluobydl § Clhlgelly padlaadl eadad (YY) .pobie (Glagined!
291y ) dnalad)

Brolae Obordiuwl (Y1) So Barlgially 8301 cSlially damms ccadasilly daxl Ol grog oyl dus ¢ piilgll
29ils sl kel @Il s 1ol coles o) b Axdiadal dykas D3y dodlwl Ao Al )5 3

(ol QUSTIls thlodl ¢V b bl udsl bl ity adliol (Y- ) +) ) cssg))

References

Abd Majid, N. A., Mohammed, H., & Sulaiman, R. (2015). Students’ perception of mobile
augmented reality applications in learning computer organization. Procedia-Social and
Behavioral Sciences, 176, 111-116.

Auliya, R. N., & Munasiah, M. (2020). Augmented Reality Affects Students’ Attitude and
Conceptual Understanding in Learning 3d Geometry. Journal Pendidikan Indonesia, 9(2),
203-212.

IJJOAS https://doi.org/10.35192/jjoas-h.v3211.308 Y)Y -

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



https://doi.org/10.35192/jjoas-h.v32i1.308

Amiyani, R., & Widjajanti, J. B. (2018). The excellence of guided discovery learning on
mathematical knowledge-based, skill-based, and attitude. Journal of Physics: Conference
Series, IOP Publishing. 1097(1), 012145.

Budi, D. S., Bintoro, H. S., & Rahayu, R. (2020). Learning Activeness Affects the Ability to
Understand Students' Mathematical Concepts Using Discovery Learning Model. Journal
of Education Technology, 4(3), 340-348.

Cascales, A., Pérez-Lopez, D., & Contero, M. (2013). Study on parent's acceptance of the
augmented reality use for preschool education. Procedia Computer Science, 25, 420-427.

Chao, W. H., & Chang, R. C. (2018). Using augmented reality to enhance and engage students in
learning mathematics. Advances in Social Sciences Research Journal, 5(12), 455-464.

Coimbra, M. T., Cardoso, T., & Mateus, A. (2015). Augmented reality: an enhancer for higher
education students in math's learning? Procedia Computer Science, 67, 332-339.

Conley, Q. (2013). Exploring the impact of varying levels of augmented reality to teach probability
and sampling with a mobile device [Unpublished Doctor's dissertation]. Arizona State
University, United States of America.

Disbudak, O., & Akyuz, D. (2019). The Comparative Effects of Concrete Manipulates and
Dynamic Software on the Geometry Achievement of Fifth-Grade Students. /nfernational
Journal for technology in mathematics education, 26(1), 3-20.

Dunleavy, M. (2014). Design principles for augmented reality learning. 7ech7rends, 58(1), 28-34.

Ibanez, M. B., & Delgado-Kloos, C. (2018). Augmented reality for STEM learning: A systematic
review. Computers & Education, 123, 109-123.

Larsen, Y. C., Buchholz, H., Brosda, C., & Bogner, F. X. (2011). Evaluation of a portable and
interactive augmented reality learning system by teachers and students. Augmented Reality
in Education, 2011, 47-56.

Liarokapis, F., & Anderson, E. F. (2010). Using augmented reality as a medium to assist teaching
in higher education. Proceedings of the 31st annual conference of the European association
for computer graphics (euro graphics 2010), Education Program,31, 9-16

Lu’Luilmaknun, U., & Wutsqa, D. U. (2019, October). Does the use of e-learning media with
guided discovery method affect students’ understanding of mathematics concept?. Journal
of Physics.: Conference Series, IOP Publishing, 1320 (1), 012087,

Martin-Gutiérrez, J., Fabiani, P., Benesova, W., Meneses, M. D., & Mora, C. E. (2015).
Augmented reality to promote collaborative and autonomous learning in higher
education. Computers in human behavior, 51, 752-761.

Mayer, R. E. (2004). Should there be a three-strikes rule against pure discovery
learning?. American psychologist, 59(1), 14-19.

Samosir, R. N., Siagian, P., & Banjarnahor, H. (2019). Differences in the Ability to Understand
Mathematical Concepts of Students Taught by Using Guided Discovery Learning and
Contextual Teaching and Learning Models Assisted by Autograph Software Viewed from
Student Learning Styles. American Journal of Educational Research, 7(11), 830-836.

H
!

IJJOAS https://doi.org/10.35192/jjoas-h.v3211.308 SYYY -

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn



https://doi.org/10.35192/jjoas-h.v32i1.308

Sommerauer, P., & Miiller, O. (2018). Augmented Reality for Teaching and Learning-a literature
Review on Theoretical and Empirical Foundations. £CIS. 31.

gIJJOAS https://doi.org/10.35192/jjoas-h.v32i1.308 -VYY -

2B Jardan Journal of Applied Science



https://doi.org/10.35192/jjoas-h.v32i1.308

