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The Effects of Integrating Advanced Technology and Digital Learning
Tools in Science Teaching on the Understanding of Scientific Concepts and
Motivation to Learn among Elementary School Students

Abeer Watted and Baraa Rayan
Abstract

To keep pace with this era of rapid technological advancements, it has become
essential to integrate technology into education. This study, which was conducted
as a requirement for a master’s degree in science education, aims to explore the
impact of utilizing the PhET simulation program and Kahoot!, the game-based
learning platform on science education for elementary school students. It
specifically focuses on the impact of these digital tools on students’ understanding
of scientific concepts and their motivation to learn science.

The current study employed a “mixed method” methodology, making use of both
quantitative and qualitative methods to collect and analyze data. Quantitative data

were collected from pre- and post-intervention questionnaires, which were
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completed by the elementary school students, and qualitative data were collected
from classroom observations. Students were divided into two groups,
experimental and control. The experimental group used the PhET simulation
program and Kahoot!, while the control group relied on traditional learning
methods. Results show that among the experimental group, there were significant
improvements in students’ understanding of scientific concepts and a great
increase in their motivation to learn. It was also found that the use of digital tools
in education contributes to making the learning process more interactive and
engaging.

The study thus underscores the importance of integrating advanced technologies
and digital tools into science teaching and education to enhance students’
understanding of scientific concepts and stimulate their motivation to learn. It also
highlights the need for further research into the effectiveness of different

educational technologies in elementary science education.

Keywords: Elementary Students; Digital Technologies; PhET; Kahoot!; Science
Education; Motivation to Learn.

2 Amie «(2024) 1 50ad1 25 sl (Hasls



A1 aplall Ml sf whaill Zadlily Lalal) clallaiall od e pglall unpas 3 oyl plalll ilgaly 2alaalf LimglgiSEll gas i

el

LSTsl pelanll 3 Lz oSl o Gyl (o el (Aol A dguSll Sl yslasll s (3
LY Gadaty "cud” Bl maliy plasind Al jamd J) Ayl sda g . 8,01 juanll
Slelaall @b e 3SA po &slandl Golall O o aslall @lad e "cigalS” dpaglasl)
p.La.LU ;Lj.aélu\.nj

e "osal” Apaglatll LY Badaty "ol BELell maliy plusinl 55 il el Al
Tpebarll O 2undls e eladdl 3 moladl sda mas 1l sa Lo Saalall qealiall (LI @b
cell!l e Allall Aegazll ciiaiel Lagd " cigalS” Gadaty "cod” SSLeLl zaliyy &yl
LaSIl Sbledl pex @ ULl Jelmt) 3aSy Auegi Aty ilmein ploind @3 Ayugladl)
Laall claaladl gob oo Llasr @b Legdl Slbaall Ll uas 2408 ol Aawls,
e wdlly

elarll neendls 3 8039 Zualall mualioll (ML ogd & ogomle Guwmms giliadl oy laf sbiad)
Alelas ST Auagladdl Bleadl Jaz @ e mabaddl 3 LixgdoaSall alaziul of oas LS
Al

i § @3l @latdl gy Aozl Lz sl9iSHl as Apcal e dulyudl aS53 Ll ki)
d>gi 5y900 | add LS eladdl (e ML famiy duelall cilllaiall 0 5u5asd aglall
ol dls pslall ulai 3 dalizl] Auagladdl cilpan) Alad CBLaSiul g Slx¥l (e w3l
PR

zod gl Alighs HUY) pazal cluludl o assll clia) 28 adidiue Eled ol jlie
KAy oY adlgll (te Bapdr Aperlad Slool Allad @uidsy cealasll G L gdsusal)
polall @lat 55ad (8 (plida Yl

3 tmiie (2024) 1 50ad 25 alall dasls



Ol elyy g e

duall .1

Lisr o9 Bl (lie WS e )3T Wbl 2 J5iST 893 8,31 gaall s Lo
3 el eladls (Hallinger & Wang, 2019; Lynch et al., 2016) Uayl eudadll gllad
S ASU Casladly CoAYly cuwlandl pusiad 8,Siue s cedlad slezel
(Elbourhamy, Ml 2iles dulelas J8T elashl 2uloe Jazg )l jnall 48150
.Najmi, & Elfeky, 2023; Talan, 2021)

elad 8 2,0l Glat¥ly Adelanll B8 Leall WlAL) olaszadl ga s e 3L Jle
8Ll 345 (Kalogiannakis, Papadakis, & Zourmpakis, 2021) . )l L aglall 3L
Aplmiiol doadad &zei (295 (o bl Sy sudall dalall alslall Byny |594as
oliaall Baady AualA8d Cyladl olyi] @ Say (Tsal & Hsu, 2020) 4.Ssliyag
glaudl o) LS 8 Belyall (o Auleldy Lasgdd AST day Law ygll e ilud! Aglasy
Syol=a I

331 Les cualanll I Gpdyiy Ll ate 2ued, 0l Glal¥l Capns (5,31 2ol o0
(Guill6 etal., 2019; Hossain & Younus, 2024;) Ml gud aleza¥ly deasll
de LYl Sl (Say cgadadl syl e Yo, LOpez-Martinez etal., 2022
o ey ol i o Sl oyl nllaglly bladl ouSy Gadatll pe 2|
Cayvaz, ) deedad)l Alaall @ Ol aS5Lis (o wuiug Budall Aagdasdl sl

.(etal.,2020

de 1 o 5, sl sda clipday e elane &1 Q) 5L come (U5 e
Ala Jio ¥ Aandl Ladsleds Lablie oo @epll e Bumalzlly Aslasdl Gsd Ao\l
ool Sy Aualall el & 85l Salll § Audyan Bymdy wlullll 3 (ads
ERIRERN - TR

4 Anie (2024) 1 50ad1 25 sl (Hasls



A1 aplall Ml sf whaill Zadlily Lalal) clallaiall od e pglall unpas 3 oyl plalll ilgaly 2alaalf LimglgiSEll gas i

cod” Bl maliyy gos Al pazd I Al dwlydl Gug (e Lo J) 1ol
aledlbhadl Aslandl poladl Db wd e "cgal” duadadl Gt gudatg
polall @latl aeadls e Lapdls cUiSy dpalall

Gl a2
Laglatl lad¥1 gudasy s SRl maliy e 80 s e Adledl dulyull 38,5
52 duhydl e guladl Bl Aslazdl Golall b st aglall @lad e "ciga”
eealial] Ol @b e asladl @ulad 3 cloo¥l sia mas 135 O Sy S BLASIL|

Coed| A .3
G dige 3.1
) s @05 g U Jled 3 21m¥] oylall e Do Zlyull oda § hyLa
Al (nregezll (ole s @ Aails Aegoamey AymT Aogeme (Oniegoame
niegazll e Gladie ISy Awlydl 3 GSHLAL au5s3 @3 s (Gilsdadl Gradd]
sl gl (Chi-Square) jLas| slyal @5 aBy auseill lia @ ptll sde crouny Loa
aally izl @lan Lad Cedl Slegame op Abas] Vs S5 39,8 d929 pue
condlgll Aag ol Ml
"Ci9al" Apagdanll LY bty "cad” LRl meliy Azl Aegazll Consial
el § Lodadl G e Aalall degexll cisiel > cpslall elaxd
Ayl oS Ao die
"8 B el aliyy alasial s Jolis Jo¥1 Juadll ity caliad dalyall Caoias
+ Gladll alall cualally clxllbhadll Adlll @@ s ©F Cu> caglall @lad (4
o elarll Zdee g Allall Jelss gute pamd o LS aidlly oLsddl" g "okl ¥l

5 tmie (2024) 1 50ad1 25 alall dasls



Ol elyy g e

Gég Aealall Blall sliy & passhy dalieg "cud” 3EL=ll maliy plasial M5
Ciall oo Wb 19 comdl fo el 1da § Shla Aagladdl Claadl agly Cagiiarl
(Rayan, 4 391 uesdly A8L5 Lo oLl oS colegama pw cpass W
etal., 2023)

yall by e 'wigall Lulastl Q¥ gudas plasial wdlb GUN hadll (s
el taaall e b 109 ¢ 3dl lia § i pslall @lad g (Tl duadlag
Ceelad (Ws 56) dlaslisg (BIWs 53) Aenyms ionie game ] oeosnds @iy «eabadly
o> @ Cosal alusial cualddl A ail zes ae poladl Bobe dunymdll degaxll
Rayan ) Zuwlyud! sl ) susiudl Gadad) zaldl e daylall Acgazll cioaie!
(& Watted, 2024

oehanll Lo glgiss 3.2

"oyd” BSLell maliyy 3.2.1

https://phet.colorado.edu Loy, 31 s dmglll 8521 de 7Ll s’ S8Rl maliyy
clpall Jte degite Apele c¥lme § Alelatll 3Ll (o Aauly degame addy
e a8l oyl ey el mds 381l sda Adudl pslally cLzgloudl e liasST)
Ll alall clxllhally cealiall mod 3o Las Adlinally AsleaS) alglall
eldl nead Ol pdatg SBsll) el 386Lee M5 (pa JUL Jie e lelas
ageie wbiial mple Jeun Lo (usladly 2ladly Lball el o c¥fgnal) Aaliag
shley dee Sy Bl >

35 AL e Boguay Bsmumn (JUeS @il Jlsu (oyain ST pa¥l s
Lypzall oo Blaadl BELell @ Sxilly Jelatl 3 cdlall 5o (s cAsasziwdl 5Ll
2§ @l olgd wie s G AleesSI Aleald Lagd CIlall eSS o -1 2 p

6 dxiw (2024) 1 suadl 25 wxll (Aasl>


about:blank
about:blank

L1531 ol Ml (ud lail 3 (s Aalall Slallaiall b e pplall syl § ol pladll Slgsly Haliall Lo slsiSHl gos i

=0 o (s V]

& @ue ) Ousf

2 PHET:

ol Ao IS5 Bl el A4S (on 1 8 85900

Lo sl (e oiomy 3595 | (gmyus JSCao Ll A8Lsks ald wad (Cdlall Houd acudlly
Jgo=s dads J) hog o Anleadls Lol @ @lll yetaol Lol Aukes 3 sl s
el il Ayl sda S Gogdl #1183 eIl Ty ligdd! e a8yt o
JI 2l e sl 28Lal L e (1 Aalll 261y Gran <l (ligd Aulee A5y
de aeba Lon dieays sotsg (lll auddll Amys J1 alyims) 4nlsl s <ULl 3,05 aute
e T

"Sgal" daddattl Ll Gudai 3.2.2

Loarlad wlylas | oLady paszud hitps:/kahoot.com/ ae d>lie 2uad) 315 (£ "cugalS
o gy 7oli Aates sy Dbl el ad Ladls ol e e lelss
Jealy «olillly auslsll Calise pediy aad cdy § LeSHling Lliaidy l)lasy
on Jeladly Gioladl @laddl jusad 1) g Apenll Sliall e 332¥ B3K e
Algats apdle AST parladl] Aubandl Jamy Les el

7 tmie (2024) 1 50ad1 25 alall dasls


about:blank

Ol elyy g e

bl Juloes Gyl g el &lgal el dsyks 3.3
©F cpoladl @lad @ "wud" BELRL el alusial Al e 385 gl (¥l Juadll @
16l Slegama (e lgiglad Bl 19 3 4dlhe duhydl ol £9idl zadl slezel
mebin ao Oslelin 1558 oo (A0 6391 ueelly 2lid Lo LS| i) 43l
Aalaall il @ Geadly Liun Bodme duale pudlgn BLaSILl (2,3 s SR
e las oyl gadll EMem il aludeiul @39 calaaladl IS (o SbLdl pen @3 L
skt pamd ol (e (el way Apagdanll Alaadl 3 oDMall &S5 Liwg BELell ae LI
sl ozl duds @3 dalizdl LA P @oall @ Shols Ml @b Sligiue
des LIS agly cariial e opiaias (uslyaiuly Al Aasylay cilaaladl sia oo
Jelall ot (el Al Jadd daline Slstus J) eladl aladil @i

Sy @agall
sl e "wsal” dadad)l QLY Gk slasial A Jobs g1 G hasll
bl pazd ozl (@S gl slazel @3 cpglall @lad gz pasladl 55059 48,all
Ayl dasg 8 Alalally Ayl riegazll e Lean 355 03 Sliluiwl plazial @3
Lopall ol Legd Jazadl ol sa pupurll § "csal” zes O (Blad! lia §
&3 Slate sLae¥! 3 aulyudl SdsT LS Al ol sl Lea aglall @last dadlaly

9] Lol (ag byl casally (Gl a1 S3) udad) St wilal) Alesis
Ciall 3¥ly el Canll Laast comilanwl alasiul @ 2SO 2wl @
Oted ey 218 S0 ISl § Ailas Laadly 2lal byl cuol . gesludl
edaild adlul) (azd lutwly aglally A8sall (amd Lot iomus,
il e @l i pesiad saglally | dpedall Slrlball @ (azd oluiwl 1
Ll § olarad |is i3s3 o5 2w gyull auslsll Jo> a>g1ae Al My 4als
) o] dpalall d8yall okt g (lial by @9 uladdl 5l

8 Axiw (2024) 1 5uall 25 el (daels



A1 aplall Ml sf whaill Zadlily Lalal) clallaiall od e pglall unpas 3 oyl plalll ilgaly 2alaalf LimglgiSEll gas i

oolidia e Lorsds iy 10 20 )l 1da Jod Saglall @lazl 2adladl oluiwl .2
oLl "sudy 38lsl ¥ qay g "sudy 3815”5 s 5 1 1 (e oS
el Bl Alall caanlly pleza¥) (Aslddl 8elasdl s, wlid a)l Jolis
Adle Az dl ada b 075 o leadl) #La9,S Lall Lolas pslall 2ulys deaaly
Adgislly mlall (e
Jeloes @paand aglall 8ale (3 ALl Eelyud) Sladladl Uil oz @3 U3 ) 28l
Lealarll Gl gabes alasial @dadl U5 anll Sl geel qdy ol Slas)
"&igalK”
@ bl qean) Awlhudl sda § 2SI Sblad! Juletd SPSS zaliy plasiul @
Legite Albas| Sloal oo 33larudl ae ((GLM) Lelall Loglasdl 73500 dilazul
Al Ll olal Flog,S Wl jdse coloa¥l sda oo b=l A8y olasal
ANCOVA Lzl gadas @3 13 ) 28LaYL Ladsise e uSh Lea ccbilumadl!
Al Gee AST ety mows bon c@lalially Ayl clegazll o mludl 45lal
Acadad! e ol

9 tmie (2024) 1 50ad1 25 alall dasls



Ol elyy g e

pldl 4

pe Alan¥) Aoyl b Jelss 4,48 jamd J dwhull sida oo Jo¥) il Coua

BELell zolip e Uagias xSA po Aoyl 3ELell alusiul ae wlazll cilibes

Litme olileal) Al (alyatal (b Lady £l el Tumeia conl dalyull cd”

sk oo o Jolie o

Ul e Bolll Ul dd Sy S 15l e ML T L 1, S Ay 401
RIGEN

s olaa sleg @ lll (e BuaS ady e am 13Le" QW JIgdl 7k seqall A pa 42
"l

"ol e ) Juad (Ser caiS" 10 Al way b s Jlgd! i adatl] Aoy 43

& Bumly sale azlens of Sey Ja" 108 By aud ol Jlsadl tylell dlspa 44
" dalis ¥l A

B3llly codll 3eS ot A8DMadl ol Ay slate] O o s teuganll A ye 4.5
ERRIT

Lz sl Slslnl oo ol § @l g o3 Q) gt s @3 Y A e 46
Loldl cdias Laiyy lll (0 Busly daake e cdias Jo¥) Aglmdl o UL 22,
Lol 8 Loy sl 3 @l S 231 @5 Jo¥1 Lladl 3 . 3edke S e Al
Shllas abluag) Jee) clils il Dol g1 &l pam s Al
Al Slose w39t Feusss oy @8 Ll 2 Gl 05y e sl Lyew
oalael cad ey S Auenly Jumlas 7yal @ gl S Jols 4Ll

laladl § gearld Liwlys go8a¥l Alye § 7 gpball Jlaadl e JLl alaall 55,

JalSIl paill Zamlye 2 oY) sl Jo Ll 3 o &l a1 UL g

Alyuld

10 dxaw (2024) 1 suall 25 wleell cdaols



A1 Goplull Ml 5 whaill Bl ity Aalall Glallasall mid (e polall uapas § il plaill Slgals 2alazl LinslsiSEl gas i

ol a el ey JIgudl Lidlin 2y 1elall

[bolel] muags puy pae IS plBs Aegazell § Jlgadl LIl ASL] il

Loty ccndll il ae glude JSho wlll il ¢ 5530w (do¥l &gl g3
¥ Jaudl) ¢ sl § ST Rl Slise pemiiv Asl Agledl 3

R IR Al 4,50

Lgldl 3 oS el 3 Oilsne JSay ) iz ¢ eaiu «Camgldl LS (§ 22 AU
Ao ST 48 230y Bl wlll sliose e dspd) s ¢ Agldl

Clall al8 g HIS0Y Ladsss degite polic mas d) cdlladl Cdue «pupaidl a3
22355 iy Brinangs 2 ol oo Loty cJauddl § wlll 585 500 s ooty 3
Dl oSes sl wlloel IS o ol slasl pren (G glude S @l Sy

11 i ((2024) 1 5uall 25 dlsll dasls



Ol elyy g e

dibiall 3433 yugimt @udh o mow Lo (JBd ISy crsldl on 39801 30l (e
(lall

ol DUt aglall @ulad 3 Glat¥) zas adley Glailly Ll (o S el @
Dl g Aalall Slelbaall wd talad c¥lee Lues e 3SAI @ adlany]
cpslall Jlme @ Dol syl +15¥) oglall @lad gous wgendls ((Auedall d3,al)
G Fly Lasldl @ oYy Awda)l clalbiall cdy Lasldl n 23l
de Jguaxlly laad llme @l Jll 1ds @ ooratade Audlegaudl olalzll
ALl Wl Aaglsg Aazlye (ad o3 YLl Joor Foais ST Jpnolis

12 amiw (2024) 1 50al1 25 well danls



A1 aplall Ml sf whaill Zadlily Lalal) clallaiall od e pglall unpas 3 oyl plalll ilgaly 2alaalf LimglgiSEll gas i

spodadl Jlae @ oMl s Aeladl Slrllaall @b

L cpglall uoyus e dpagdantl GLat¥ alisial 31 ey Q) 2yl il ydas
c¥aall oy 1 edy Jodx pslall Jlee § Il sl dualall cilmllaall 0id §
Slrlball cd poladl oladll tHlas] s J) BLaYl dlall ol =l
Codl Slegome cous bl caiias ae oyl slya] day dpelall

ool Gl tlas | mls J) Alayl bl wlsl=idly ¥ uall i1 Joux!!
Slegames s Sbldl adas e ‘ZLQ.&L“ ely] da Lalatl ozl ol (e
(N=109) &=

Ceed! Ao gaze N Jaal SD T P
(0-100)
degazll A el 53 86.79 15.78 9.78 0.00
s 56 5670 1634

goill 5983 56 70.54 2316 -0.39 NS
&l 53 72.17 20.90

Ja¥l ae psle 31 67.34 18.73 -1.20 NS
ey 78 72.92 23.10

dilas) AIYs gy ¥ — NS
Sluall 8=/ — SD
Iuasd! Jeladll GF Lt deii— F
Al YN Soiwo — P
icgant/ sliacl suc — N

13 dxaw (2024) 1 502l 25 sl caols



Ol elyy g e

A gayd! Jalgadl e 2Ly aadlodl G ol
Clat¥ gades alusial ol eedn) coyel G bl mls 2 @3, Joasd! plad
dI Sl Il Aasls e ol Uogiasy cpslall uayti § "cisal” dpaglasll
el 2adls 1oy lsl ualsedl Cagall I o I lasdl e pdds 2udlyeganall Jalgall
cedarll Aalall 2adlull Jie Baaate cails> G iy sl Caall Dy &lan

Loyl Slebl iy Loy 0l e Byually cedantl LT Zanll caulyud) sy alozadl

Aagdl Bt l8lewg

Lty -ladl @lazll goms Ladlll LS Alall clilai¥ly c¥aall 2 Joad)
(N=109) oabeadly ualiel! cpiall oD o 4yl

28l Sl e ciall Gl ol ol F P
sslyl sall
Juall SD ju SD
(0-5) (0-5)
Aol 5.SH  uslas) 380 0.68 386 064 007 NS
Lol 382 063 380 075
failly pleza¥l  uelidl 417 072 416 052 10.76 000
Ll 372 067 373 070
fansall Sl ALall welsll 348 066 368 077 804 0.00
LeLJl 318 053 319 068
LIl Leeadl  ualasl 343 045 404 071 298 NS
Leldl 337 048 369 077
lazll alall 2adlll  welsdl 371 043 393 049 664 001
352 041 360 054

ua.)lé«.”

14 axiw (2024) 1 501 25 well danls



A1 aplall Ml sf whaill Zadlily Lalal) clallaiall od e pglall unpas 3 oyl plalll ilgaly 2alaalf LimglgiSEll gas i

Ll Y5 g ¥ — NS

leal) b/, =Y —SD

Sy Jed=dll §F Lis) dad —F
b=y UY A 9o —P

AP LTI PE DT F A
Bl maliyy Jie Bysharll @latll laas cagdsgs ol il dlyuy Liad cZemdl L @
Ul Dt polall pomge palad @ "sal” dLaglasll Glal¥l Gulasy "ol
olat) readls (dpelall clallaall L 0d e Lol (e 3SAN ae cAglaz
Jelms Sl Jolis cells ] La] aslall s9unge G uamtll Sorully caslall
o] dlsll pgas cowlyldl Caall (Gof o1 83) uddl Jie 2idl e gapall ol
el Fls e Azl Lelwils

pieny elas alad gamig lall qall 50525 5.1
rly S palu 18 "isal” dadaddl Glat¥) Gty s S8l iy Jlosiu
e pslall ol 8 B, I! mualally coolial] alandl Aoyl 3 Il 1d 50523 3
(Aslan etal., 2024; 4zl 2eapoBT Silxyl § Laydd @3 J @ldl e aSsy rusdl

@Jljlsmail etal., 2023; Tezcan etal., 2022)

Fpolall peslsll od Uuend Loy 83amlly lelanll Aaglaall wlso¥l of ) ads
Aleadl @ wloadl sda zes o Dol 23y Vg AST Llazg Jlad Sy suzall
e Geead 3 eablug Les celaddl 3 Ulaall aSLAL de DL azdy deaglasll
Aalatl @.‘aljlb Sl n ol

15 dmim ((2024) 1 suall 25 dlsll dasls



Ol elyy g e

Ol g 2eadl ol (s 5.2
Laglarll Clat¥) Gadasy "cod” SKLell melin plasial of dendl s @l sy
3 Abgmle oilisuoss po cpalall qla g OOl Aeadls Jlad iy j3e U5 "migal”
el latl) Apaglatll Gyladl Aaal e uSs, Iia azlly «oleza¥l A1) 558 ¥ lne
po el lia @l ol wlatll § p@dsy ol 3S5lae B3l § Ayl
Talan, 2021; YU, ) &Ll 2uepn €Y1 colulyully dllos-ligd) § 83,0501 ol i
oekatl) 5l 5asad e BELelly Aarazll Gt L) Y1 e ST 1 (:2021

syt gl Jalgall w3553

ol gl aall Syt pals Koy (dudlyt el paslasll of Sl missl
g plal o liell il M o g pslall @latd (DI elas (e Alsgoelo cul il L)
& DI ol e Bage Jany las ealad) caall CDay Ljlae wlazll 48T 242015
BLAISY s olat¥ (e @1 elatdl el Blomiaod AST (1939 Loay yisad] slasH]
Oy As¥ Aeal g lad¥L asenl) @ladll oo cladliall 1aas 10a) aud,
Aol 2z ool Jolodl 3urdaty yshas die Lgarall >y el sl

16 dxaw (2024) 1 suall 25 wleell cdaols



A1 aplall Ml sf whaill Zadlily Lalal) clallaiall od e pglall unpas 3 oyl plalll ilgaly 2alaalf LimglgiSEll gas i

aylaitls dleadl dcaludl .6

"Sgal" Apeplatll GLaTY Budaty "o B Ll meliyy s 7 las Jo (o selaie (30
sda . alall @ulasll pglatd diied 3ylae 055G U8 Slea¥l sda ol e aglell zalie @
cpslall ale 3 Aeladll palally ooliall MMl ugd Gruces e add Jead ¥ Silga¥l
AL iy @byl casall Jals clelad] ams @ Bla 15390 Uayl cals Lasly
@281 Jlall 3 2ayd Aaabus comdl lda pudy Lylas . wgyudl bl ML dla sl
e polall @ulad Blw 3 ols Boshatll dpadadll Sluadl Adlad Aulyuy gl
Ao e lall (giue

"cud” BELell maliyy Jie Bad )l Sloa¥) mas of Awlyull sia @l ond auklll
A1zl oplall 3 aslall poisge @ulad Ales (rass "i5alS” dpaglarll LY suidat
bl LS Apalall bl pealally goliald ML @b Baand 3 Alelsy peun
olol 3 Buas Bamsg elall goes (M) 2ndls S5ay Sloa¥l sda plasiul o 2!yl
& 5,Sadl Aparanll laarl) sl dea¥l 50 il sda pslall Jleay bl
OS89 Aaglatll dulaadl o)) (3 ladd malud ¥ () (Aliag Audelas dpaydad dupy <L)
ol Ol s dpaladl dwladl qpalally olal) Baoe md dpais Layl peus

17 amie ((2024) 1 5uall 25 dlsll dasls



Ol elyy g e

addiue Sled ol a7

adanad) Sle M ol A (an b Lad

Lpaglatl) Aadydl Sloa¥) diazms i) b)) Bane i pudy el 1da .1
& oi9a€" Jte pelatll Clally "cid” Ui Apaglasll 3Kl maly Jio cidelazl)
Ll gomi ol 33039 Alaz ¥l oplall (Db g pslall @lad sl Cpuces
sia Bl LzaleiSall Calsgrl 380l Shuall e adSs dwlyudl aslall
o0 e shab bl goss Aldag Alad dsdad ylat piue @ clagball
Slga¥l ¢ Ll 2uaS C3LaSiwly Slaall sdd gl Absks ;B¥ azal Sl
Aegull larll Sldlasl Alelazl)

G elasll ol g ool ABY 2816l Cylns Jie Bpur Alelas ciliaio ddlad euds .2
aSlandl A poll aglall Soing0 pulad Baga ju3ad § (Flida¥l S ausnud
Loy 3 Betaiall Slas¥ly Sl Toardanll clas¥l sda o 2lols Aylaa slyl
Alad ST Ll spamn) (gl Barlarll CLadY olipg ot 3Ll zaliyy
Al oplall s G pslall goisge @lad cpues 3

e medatll @ LirslgiSall aad ¥l Jsla 91 0ds J) el 1in Blas puegs .3
A8 5lue e onSyLadl Aaliey cUdg Aalall ciloglally Lolams¥l Lo M 5,45
by e Lagalat J ppalaal] potud) malideinl 488 (am=al Bates 4w
Lualadl @edylae o3l e clld 13y cogals dpadaddl GLat¥l zoliyg b 3K
Adéruid) elasasis

18 dxiaw (2024) 1 suall 25 wleell caols



A1 aplall Ml sf whaill Zadlily Lalal) clallaiall od e pglall unpas 3 oyl plalll ilgaly 2alaalf LimglgiSEll gas i

Sl on pos @l chalixll Cmdl o deiay Ldius Sy sl | zAG 4
lia elatdl e 2z gleiall clos¥l il 488 Julmt) 2aSTly Buegadl il
plazid dablally 48 el il Joo Basl 63y Jam o oSy JolSaLl gl
Lol Jodl od 3 palug Lo (A8l ALl 3 ulasdl Ay 3 Sl9a¥) i

G G| paclsl yglaty cnalall cupurd 5l Aaadl Ll e 3833 Gomy syl L5
doda OF ol polall pousge (uayas Bles § 7ty Lz glgiSall Slga¥l zas
Goiuns L Aulyng Slos¥l sda Jleniwl 3 pslall olaes 8:LS oo eueatll lia
M e cld wilis euladdl Adlad e manasl e

BelaS Calasiwl ) Cu supde Sl BLAT zuas culofall (e deguill degazll sia

54250 (i Bliwe (raud Unguasg cale dogy (lall pulasdl Jleo (§ Lz ool e

ERINCH TP (Y NP |

19 dxaw (2024) 1 502l 25 el cdaols



Ol elyy g e

2z

Aslan, Sinem, & Melike. (2024). Using 3-dimensional Models as Teaching Tools
in Science Education for Elementary School Students. Research Square,
doi: https://doi.org/10.21203/rs.3.rs-3934766/v1

Cayvaz, A., Akcay, H., & Kapici, H. O. (2020). Comparison of Simulation-
Based and Textbook-Based Instructions on Middle School Students'
Achievement, Inquiry Skills and Attitudes. International Journal of
Education in  Mathematics, Science and Technology, 8.
doi:10.46328/ijemst.v8il.758

Elbourhamy, D., Najmi, A., & Elfeky, A. (2023). Students’ Performance in
Interactive Environments: an Intelligent Model. PeerJ Computer Science,
9. d0i:10.7717/peerj-cs.1348

Guillo, A., Pertegal-Felices, M., Jimeno-Morenilla, A., Azorin-Lopez, J., Rico
Soliveres, M. L., & Restrepo-Calle, F. (2019). Evaluating Impact on
Motivation and Academic Performance of a Game-Based Learning
Experience Using Kahoot. Frontiers in Psychology, 10, 2843.
doi:10.3389/fpsyg.2019.02843

Hallinger, P., & Wang, R. (2019). The Evolution of Simulation-Based Learning
Across the Disciplines, 1965-2018: A Science Map of the Literature.
Simulation & Gaming, 51, 104687811988824.
doi:10.1177/1046878119888246

Hossain, M. K., & Younus, M. A. (2024). Kahoot in the Classroom: A Game-
Changer for Motivating English Grammar Learning in Tertiary Education
in Bangladesh. Journal of Critical Studies in Language and Literature, 5,
24-31. doi:10.46809/jcsll.v5i1.251

20 e ((2024) 1 suall 25 dlnll dasls



A1 aplall Ml sf whaill Zadlily Lalal) clallaiall od e pglall unpas 3 oyl plalll ilgaly 2alaalf LimglgiSEll gas i

Ismail, 1., Rusdin, R., Prayudi, A., & Taufik, T. (2023). Students’ Perception on
Game-Based Learning Using Technology: Kahoot! As a Case Study.
INTERACTION:  Jurnal Pendidikan Bahasa, 10, 966-976.
doi:10.36232/jurnalpendidikanbahasa.v10i2.5653

Kalogiannakis, M., Papadakis, S., & Zourmpakis, A. I. (2021). Gamification in
Science Education. A Systematic Review of the Literature. Education
Sciences, 11, 1-36. doi:10.3390/educsci11010022

Lopez-Martinez, A., Merofio, L., Canovas-Lbpez, M., Garcia de Alcaraz, A., &
Martinez-Aranda, L. (2022). Using Gamified Strategies in Higher
Education: Relationship between Intrinsic Motivation and Contextual
Variables. Sustainability, 14, 11014. doi:10.3390/su141711014

Lynch, C., Padilla, J., Diallo, S., Gore, R., Barraco, A., Kavak, H., & Jenkins, B.
(2016). Using Simulation Games for Teaching and Learning Discrete-

Event Simulation.

Rayan, B., Daher, W., Diab, H., & Issa, N. (2023). Integrating PhET Simulations
into Elementary Science Education: A Qualitative Analysis. Education
Sciences, 13, 884. d0i:10.3390/educsci13090884

Rayan, B., & Watted, A. (2024). Enhancing Education in Elementary Schools
through Gamified Learning: Exploring the Impact of Kahoot! on the
Learning Process. Education Sciences, 14(3), 277. Retrieved from
https://www.mdpi.com/2227-7102/14/3/277

Talan, T. (2021). The Effect of Simulation Technique on Academic
Achievement: A Meta-Analysis Study. International Journal of
Technology in Education and Science, 5, 17-36. doi:10.46328/ijtes.141

21 dmie .(2024) 1 5uadl 25 alxll (dasls


about:blank

Ol elyy g e

Tezcan SIRIN, G., Kaval OGUz, E., & TUYsUZ, M. (2022). Ortaokul Fen
Bilimleri Ders Kitaplarinda Yer Alan Etkinliklerin STEM Etkinlikleri
Acisindan Uygunlugunun Incelenmesi. [Investigation of Appropriateness
of Activities in Elementary School Science Textbooks to the Science,
Technology, Engineering, and Mathematics Approach]. Ankara
University Journal of Faculty of Educational Sciences (JFES), 55(1), 37-
76. doi:10.30964/auebfd.863341

Tsai, F.-H., & Hsu, 1. Y. (2020). EXPLORING THE EFFECTS OF GUIDANCE
IN A COMPUTER DETECTIVE GAME FOR SCIENCE EDUCATION.
Journal of  Baltic  Science Education, 19, 647-658.
doi:10.33225/jbse/20.19.647

Yu, Z. (2021). A meta-analysis of the effect of Kahoot! on academic
achievements and student performance. Research Square, 1,1-20. dio:
https://doi.org/10.21203/rs.3.rs-842089/v1

22 dmiw (2024) 1 501 25 Wzl (dasls



