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Abstract:
Exploratory Factor Analysis (EFA) is widely used in the field
of education and psychology. In this paper, the methods and

practices used in educational and psychological research for
conducting exploratory factor analysis are highlighted.

Several guidelines have been proposed with a view to
improving the use of exploratory factor analysis with Likert
scales.
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Achemestry Program based on the Cognitive
Flexibility Theory by using the Robot and the
Effectiveness in Developing practical Skills for STEM
School Students

Abstract:

The current research aims to design a Program in Chemistry
based on the Cognitive Flexibility Theory by using the robot,
and investigate its Effectiveness in Developing practical for
STEM School students.

In order to achieve the goal a note card have been prepared
to determine the impact of the Suggested Program in
Developing practical Skills for STEM School students. And
that applying on sample of research from the second year of
Secondary School Students at Luxor STEM school, the sample
consisted of (34) students were represented the experimental
group. The statistical treatmenting by SPSS Programan and the
results of research was The Effectiveness of a Suggested
Program based on the Cognitive Flexibility Theory and The
Effectiveness in Developing practical Skills with robot for
STEM School students. And in the light of concluded and
interpreted results the researcher recommended the employing
the Programs Based on Cognitive Flexibility in Developing
practical Skills with robot for STEM School students.

Key Words: cognitive flexibility theory, practical skills,
roboot, STEM.

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

sduanl) AU g dadia

O il el Joud) il (e 3ng (o sl R i olin¥) ae)
calall gaig 3 jlandly aafill abal Gl a4l Gllall Al
digh 1A il el Jiluy e Alias aal aladll 2ayy AlasY) 48 jedll
el el dae) Gk e Cpisiidl LS dle y daddl Jal
L el 334 ) L;s: Jaadi g 6(56:!\‘)35‘5 (A@-IA\}A daal ‘;;\ (i L;'m :\_w:\‘)ﬂ\
Sliivee g pala

sl galle 4n iy olaia) Glia S G sl OOl aldiay) )
Science, Technology, Engineering, "STEM” (sl
L g5l 5 aslall oa 408 jae OVae 42y )Y JLaia) 45 Mathematics
paay aidadll g A il 35055 (A Gslssuadl aial 28y (Dluialy Hll g Al
O pgedl Ly 53U L 5] i€ o slall Ylaa 8 (i siall Ul e
b osiia) e plae olal iy LelaY) agiills et Culalaeinl 5 < %
Fua e (19) Waxe &l cisallall Guladll e e 2l La gl giSll 5 o el
polall (& O ofiall Aujae axis 22020 ple s A seend) s o
Gob O dulee 8yl Al UM 4 ey Doaslat Lallsi L sl il
bl i) e slaie Y1 5 sl

Slo asti aan L dgi€illy aslall (& G siiall Gujlaar Al il ¢
adine A5 2T (PR e Sy B praa QEW‘;‘;&}M\ ezl
Jalle 5 e alall Algs 3 Ml iy 5 ApaalSY) af sall apes Lelal Cala g3
e plaall )0 jaty g dpadadll Adaall s lllall Jiay dus AlSELD el
ol Gl iy A ey ARl A el 5 sS5 LS ol Y 5 4 sl
(2015 2 50n0 Jibe)

Koall e ading STEM galio aransi O (2015) 2w o & L
ég,\j:ﬂb cL.g)aﬂ\j IS d}; JS)A:\S\J JdA\SSA]\:\_\A:\AM\ 3).}55\ dﬁ
(Al ok oo sl 5Ll Jea el dlenl AaiiU (@il
Q;M\jJLUY\mmF}sJ\}cdﬁy_\LuLuéM\ il daanll
CBUL g e el g e galadl pSal) e _):\S).J\j ceay)

ahﬂ\@ufd\ukym\@STEM d;um\c_mudum

L;)a.\j\‘g c.\...as.u.u‘}[\ JJ:.\} c‘\.m.m\SY\ J\}d\ O 4_\5}41\ .LJ‘}‘)M cmy)
GA\‘):I J\ch a_\lk.u ‘;ﬂ\ )AY\ ML\\S.\.«J AA.\.A.{: °JJ“'4'.‘ HMAA\ t_al.uﬁ.\...uy

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

il 5 Aaliaall GO )yl daiil e STEM Jae Lo daild 5 S
O oiad) g 2 gl o Hal ) lean xbua g ase daa alag) (8 palusd

kel s Al gl il glaal) Ol L) ) el aaled Cangy
Gl )y dlenll il lealls AN ety Jall Gl jlen Jia dalal
fjlan o Ul 2ol ol e s Agndl g5 Aia Apadad iy pead
JalSll bl 3 Aadall e g piall 2 g Kl Ja g daleadl ol
Ayl 05 pall 1 ki JelSE 138 s AY) A el Ve sl
) cokiadl delyl Ysla N deasll ge @l oSa Al
.(Willcuts,2009

L sl iS5 (g5 jill uiill ale 35wl Rand Spirosme i s

2 G oA gl g pall A plai 21 (RS e Y] adiie) Aaalay la sleall

Jals g salall adeill penat ks (sl (e A mall Al Ak

cpalaiall (€ ) Ay il sda oand s < Yyl il jall J gadl)

JUE A bl (e Ae geaa Gk e Aaadall alall (aeal) agdl) (g
(2014 c2ena als) 3y kil 038 58 5o

Lgall 45k of Cheng & Kozallka (2016) oo IS s
el anaal Jigi LS caledll Al ol () pall €& ) Cargd Ayl
AST S A8 jlisall Ul (8 A il g s 5 calall Ay glail Ul
¢33 yaall a.yt\é.d\ .L.U.a wSdall Lé:““’d‘ e@ﬁ\ ﬁjﬁj c(da_'ﬂ\ al ‘"; aleld
JShy il Cpalaiall (e callay Las Lgin COLa Ll 5 dlgad 5 Bale)
da 8 Ul il @ jlga aeyy 3 5eY) canlaadl Gl JalSia s Jali
oLl 3ale gy X3 Calaaf ?ai e 2ad Al g SO

alad Ay Aleld a8 ) Erarslan et al. (2021) 4wl ya Gbaa g
CSER Ja Sl len At 3 A yaall Dy yall 4y ki e dails dyal il
dadla sl Oy baes) e dadall OB (e e e Leiuki
Ay aleld ) Aulpall clagiy 2021 avy & COVID- 19 Uy, S
da Gl lge dpaii (3 48 prall Ao g pal) 45k o A0l Al yiY) aladl)
Al e 5,0 A peall &g el Ayl o e Al @Sl LS el
Oy L)€ daila ol L el adail) agiall A jeall cilillaial)
Sun Alendl jlaill S lend) ALV o) jaly 4kl ) el Gu
bl a3 e 3ai Vs bl Jone yting
el rlgie Badaie Ay, Cilaal Gaiad 3 Alesdd) AadsV) agu
OsSis alall Cllee @l jlee () All) calisall 4y 50l 5 daleall Dl jlgall

ISSN: 3009-612X Ao all aa gal 33l 0
E. ISSN: 3009-6146 (s 5SN1 a gall g2l o



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

alall ) Aaiiy Faalall ALt 5 J gual) Gy 535 dnalell aalidl
Clalaiy) 1l )y daadall cOKED Ja e sl el
e Opalaiall aelud Ll WS colalall 2 gea i alad) (3535 5 dzalall Jsaall

(2008 ¢25ana Gile) 33 Al e L pausi)

o S alaial N Apalall Gl jleall Jae bl daal pe el
(2013) U“JG dJL‘E :\M\JJ dln a_mlzj\ k_v\)LG_AS\ :L\A.\la C.\);.\l\) k_\Lu\)JJ\
et 8l abedll Cadld (e o Al dadl il Aol i )
Coall Al ol L€l 3ale sa Jaall s Balaadl <l jlgall 5 Al o liall
s e Al dag uY) Alels ) dul ol cliasis oSG bkl
sa aall s Alaall @ jleall s AlasSl apaliall dati 8 i) aladll L
sl z2gad Adeld™ L) (2010) G s Al 5 ol sabe
Js¥) Caall (O ol L zalie b dglenll ol jlgall dpaii 8 dlaa DUl
mae ) sel ) Aball i o slall 5 e pulalls Jlai¥) s ecila shaall Lia ) 533
s Robot Technology < s sl L 51 635 Jia 3 ghaiall cliplaill (4
lenll (3 g g )l plaial aays Y Laall 8IS 8 AT 5 ik Gilaa) ) s
Laai aladind 8 Cigrs )l agany 38 ¢ JAN jemnll b Tale 55 jun duailail
S A 5l Jpadll Jaly dasal) plaill el go B Jladll aladll e daa
Ll it al)

Rusk, et «(2015) s aila 5 ¢(2015) A Juea (50 S il

Go e Ll ) (g 8 abedl) A A Cisig) aeal O (al., 2008)

Ayl adadll S iy Aaaally el il @l lea i Dl el

Al Sl G lgas g STV 353l Jaa 55 ol g s (Aidatione

Jaall 5 Jasladil 5 ¢ a5l Jia 0 pdiall 5 galal) ¢l il e ) 8Lyl
(e=laall

d;\)d\ L,’Auy})l\&mﬁuajj)au\.u\_)ﬂ\uauu_\mj\

Gé""d\ @uﬁj)ﬂ Hmm\ Ol s STEM el.l:uu_qub Al Hall

2015¢ A4l cliy (Al Jie el Salay gl Ty (ol
.(Chaomin et al., 2017

¢ s (Karagiorgou & Spahos, 2016) ¢« JS L LS
< Chemobot: Chemistry with robot " sbaSll & sl
Olisall (8 die Al 5 aglall adeill & 5 e JuailS aglall alaill ) A5 Lsall
"Chembot" <ss s ebasSl G Qi) ) & 5 il s Eua 2016
ol Gisis ) maat Jla Chembot Activity s dadil 3 )5 3
ISSN: 3009-612X Aedall aa gall 1) ah )
E. ISSN: 3000-6146 (5 S aa gall A gl ah il



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

g s el Gala 53 )l adl s jo (& Lasill s (PH) (s sonedl 281 (o 4830l
iVl ol day ) Lpeal ) g 5 sl o s 5 4 ) s el O3 e

el oLl 5 il L o €0 s L) 8 5 s 8 STEM
bl indl e leaBio ] el il s s alaiall (e Ll 3
el Ei s a5 ) SIS Y g ol

a3 Apaglall lilad) 3 ladlaYl e paall (e a2l e

aslall 8 3 il (s lae) aaladll 138 e cpaildll ool Cils saball s STEM

I sl Aalh il G 4al 58 Cladlall sda () V) (e L sl Sl

) aags S sl Al SY) el all 5 a5 & ALl g CSEA (e dae

DSV play) e Cpadridl aadiy Cparidly Gpaleall elal s

e Jalaill 2aY1 (5l -4l ska) daial 5 sl jial 3 sa g ade ) AiLaYL
(Khadri, 2016 £2015 «2seae i) STEM (elae 3k

ol maas ) (2017) aal dgena aal Al b N

BJEMY\;QJUMB\S&JJ@L};}JM\}(UM\‘;Qﬁ)éld\u.nJ\AALxc\ﬂ\

Aadel gl (0 gy il pes 58 Wil Syl 8 STEM
abia )

(,sq.a dnaddad el 3ukai s )5 a0 (Bagiya, 2016) Al s Cual

LIAJS}.\S.\S\J ?)H\ Q_NIAA u.\.\ d.a\S.\j\ 3aad Alelss m‘} A_ah;u\_).u.nh
e.cd.i \J.} J\.AQ\ o_)}_)m LA‘ (MOSIGy et al 2016) M\JJ “—\L‘}"
LIS o2 53531 0l e 3assS1 S1ly Al g5 551 L sl

STEM sl sai

A Uam ) Sithole et al. (2017) dws <Ll

a5 ilaiall i) g IR e lay) Jall < jlee A STEM (sl
oany agdlaill s Ml (axy Glanadd s ) sl A el sl

Laal e du) ) @Sl 1A STEM. deshie pe caulis ¥ ) il )
cGALJ\ J..gﬁﬂ\j cél:.'\.d\ ):\Séﬂ\_s GT) LA GQ\JJY\ Jdall Q\JL@.A 4\:\&3
) ) STEM <3 (sl a5 AlaY) s

e sl S8 Gl Qb el e o capilly
Baldl @oal ddead) @l jlgall 5adVL La il aglall 4 (8 siidl)
ISSN:: 3009-612X Aeall aa gall A gl b 3l
E. ISSN: 3009-6146 (5 A1) aa gal) 3 gall a3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

e OsSe Aleall il Hlgal) Aaadle Adlday Gudad LINA o3 due Sl Al 0
&b O sl A yie e Aty (allla (15) e e se il & Jlga (5)
Al ) s a5 Al Al Aue e puallVL La ) SH) G gl

Agtandl

sdunl) AlCa paa

uM\c\Jig;&mM@ﬁSﬁadP}&ﬁyuﬁMuo\
oo AKEA i ole Jall Gadl Jola 13y silasl dlaall ol jlgal
MJMM\MJJA\MJLJ&LFUc\.\mg\éc‘)mcab).ad\dc\@)}a
oole @Ma Al (gl Al cdalaall &) jleall dpas o leld
Y)Y sl Gl AlGa 5, STEM

suanl) adi

Dol Ol el Agdl Ak e Ml melin cishd L1
ISTEM

el Aaail 8 A el D5yl Byt e 1 el Adels L 2
ISTEM (slae OUa (5l g g ) alasinly dulesd)

sdagl) a8

G Gl s sie C (0.05) (6 e die Lilas) JIa 38 25
il @l g Uasdlal 4ty b sdays gelinall Al 0 Ji Cand) de gene

gl (il

sdaand) calaad

umaﬂsﬂ\&jﬂ\%)ﬁ&s@Ecw\@cwéab_)qa\m\ 1
Lol 5015 el 3 (il o e

3\35)43\2:1)}53&;?3@\ ;QA:\SM‘;J:C)M\ @Uﬂ\%lcléqupﬁ 2

sduat) dran)

e\&u@@aﬁdb@ﬂ\g}\_}ﬁ@\)ﬁ\j@w\W&;.}M Jaa aady 28 ]
ole Olal ALKl @M\M@Lﬂ\@@}d\h)ﬂ\qp
L S gl 3 il

L ol gl 5 o glall 8 (8 o8iall (ujlaas claasSll alea Canll 128 24y 28 2
d.als.m C.ALIJ.LI eAJ.\j_).\j ‘;L\.uﬁ\ c@.m Lé 41.0\5.\.4]\ A.L...u.\‘ﬂ\ J\Jc\ ‘_,’A
le g il dua o] S | ENP P P W

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

JaI STEM A g Jals3) égs;.a} 6&1:\40..)5“ 'S L.sﬁ C'_i}a})}\ C\A.ﬁj
sbeas) alas L] AL GOl ) el 8 2y 38 ¢hae o) A3y oy OIS
lead) & jlgall Gamd) agili€I JA (e Ul Cand) 138 (e iy 38
sl aladinly Ao ) 38y phay il Sl OSSR Ja laaS)
Dbiad s Aleal) ) jleall Adaadle ddlay s SlalSia Tadli yy aadl 13a o8
Osing Al Gfialll Leie iy 98 ) 5 COSE celay) dadl @l s
STEM aulsi pldai &

sdaanl) 2 gaa

& Odsdiall A jaa o Bl SE Caall COUa (e 32 geata Ao gena
22021/2020 ool sl aladl 8 a8l L ol 6 5 o slal)

S5 bl Basa JsY) caled a de (el & il gelill (s sine
bl &gl

Bapn Ol sy el gy pde el (8 Aleaildl e 5 sl
| &;ﬁu&dﬁﬁ}JW’&}ﬁMJ «J Y (Jaﬂ\ CJM@L@ Ll
A alaill - jhe Al

alaill :STEM addad oUai e Zaildl) 5 Laddiosall Gyl Culiagl jind
‘ Al ol etile 5 pdall e Q36

Dbadinl 3 ea) g (s l) ASadll As gl rderdiill doa ol gSEl il gaY)
AilasS Al Jal G g ) aranatll Sl 5 405 538 53l 535 <sensors
Jsall TDS (ol ror sty Dl g (Plai Jadiiy dglaall Gl gl
— s sle e sla) Ll (e dilide cilie 8 sla) 3 Al Al
Adline e 3 ) sy Gl s o(stinall sla — o ola -yl
OB Ay b o ol e Ao A Llee slall e plalinlg celall (e
s‘?..al\ t_ﬁjaj\ o\:\AuAm:\cd\AjoAJ c).a.og’iow\ &i\}lﬂ)dw Oe
D35l Aae s g s U A g SIS i) sl a5

N

2

daal) < g3l g A ga

Il Canll <l gl 5 o) ge dlacly sl Cald

QL\A.\M J‘JA -1

eﬁ‘gcéﬂs}d\h‘g)d\:\:\)héseﬂﬁ;m‘gﬁc‘)mcab} °
Ay i) g Al )5 (4 ) g S llall
A5 S 8 ) pa A alaall Jds @

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

uﬂ\ C_\\}Ji -2
Aalaall ) jleall Adaadle 48y @
g0 gl alatinly SN _elay) Jall ¢l jlee JLa) o

i AL avanalil) g Ganl) eda
Ay o Il Gadl Gapdal ataliad g jadll xeiddl Aladia) a3
=T e ? s s &

@andly QLI el Jle ey g5 saalgll A genall 13 sl
:Lf} IS “ u‘ ”..~ ]

Aoyl A3 g pall Ayl e 218 el A = i geald y cJiisall pial
sl Clalhias

(I A A Y) il o) e A Gl uad)

A suggested Program :z silal) gali i)

Cranaly A pmal) A g pall A plai o 2l e Talade 4y Uil ja) Gy
catlaill L ol 935 5 A iLal cile 5 el 5 At 5 clel jaY) e e sana
A Y Glhaaddll gn medly dolSll o adiad Al arsi callud
Gl gy cAalead) Dl jleall dpatil Slpzaly Hll 5 dssigl) 5 L Sl 5 o liassl)
oolae Ol sl gl aladinly Aglel) OSED eyl Jall
Lo ) SN 5 slall B (8 il

Cognitive Flexibility Theory :ds sall 43 g al) 4, s

Ay 4k Ll 4 ) 435 ) 4 ki (2015) e gals i e
Caagy i smeSl e Al alasll iy 5 cipnliil) alaill il asanadl 43e 5laie
48 yrall i) L) 5 cagd jlaal Juzadl) 5 ) sall Gkl e Cpalaiall (S
bl gall AA Ayl AlaiuVl e agiSal Gl da el 4l
niata Ll

practical Skills :4slext) &l jlgal)

@S S Caall s elal sl  Madl aad) 8 Lol ) oy

& Alaal) GOl STEM sVl L 51 5501 5 o slall 8 (18 séial) s yaa

ol ooV A jlaa die Aadall 5 el da gyl Ble ) ye ae 48 oLiasSl 5ol
A Banal) Alanll <l lgeal) 3dan Dl Ay

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

The Robot ;< s

e nll 5 5 aliie (S5 533me e ok A sy L) Ciymss
aslall b b siial s yia (5 S Caall 3 (8 (pe Lpasans
el gy o palall Laud g 4ina s o5 i ¢ iV Lin Sl 5
Ol WS «Sensors Clubua JMA e Leae Jeléill s 4y dapmall Jaall day
AR Ja oS e Jy gl Jlelily iyl 8 32 e | ulE sl
(gl peaiall JANS () 93 410

saall g phall) jUay)
STEM L s 5iSill g o lall 8 (8 giiall (i p)aa s ¥l
Lgisad] g STEM (e LS

150 L 1 €55 Laale ) siia g 3 Slaely allall Slaia¥) ) o
Alia IS aadady Lo ga dplag) clalad) 4pal g COSEL (e dgal be da e
STEM”" Science, Technology, <= e 4xg; alaial
aslall) 4 yea asle 42y ;¥ JLaidl 5 Engineering, Mathematics
& edlly JalSll aslell oda ety (laialy )l duaiglls L 5l i<l
el daadl 5y diia daaded Gl aead alla®i aslal) oda O LS Lgalad
Ao Jus 4l de anl ) Lpaladl Cile 5 il 5 AL pliciuy) e Ol
(2015¢ g

Clalial b ) daadedl el al) asaad 55l (e IS 13

O dalanll aghl jlga (alig cagd) )M 5 agilaliial Ali g GOl (e 228 oY 58

JSLall e ol Jsla aali (e )il Ol Gl 4y 55 alad Ay Bla
Aol paedy) sean Al 5 A sl

20226le Jslay @dsidl e 4 (Bagiya,2016) dul 0 il LS

o slall il Jlew agaal ilial Jele (5l 2.5 (s ) Al dala ollia () Sous

e a& ) e allall (5 gia e STEM by jll 5 dunigll 5 L ol <l

Al ) Cua gl g il & STEM a2 a 0 40000 5a (i 253 s

aslall Jlae 8 dlels Aty ibaad) il Gab 555 s Jand) ol
L sl i€l jume & QU s gala (Gia L o) Sl

:STEM aUall dasfall eal jal) aa) -
el e Gl 1 (2017) 2sene Gyl Al jy cadon 8
Bl Y 5 L il 5 1S yal (8 Ln 5 93 g gladl 8 (1 giiall )l dac )

ISSN: 3009-612X Ao Ll 1o gall 1 gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

?LL"CLA"JA‘)Q eA\wM\M\J.ﬂ\ JAA)S)‘(:L:JLSA;L»\)A) ‘)AAA‘;AL@.\A

Aol el ol (e dajay aldaill aen ga Wil 60 4 STEM

STEM Uiy cpialall GOl & jlee daatil oansi gl o :lgal daliadl)

L eliac al il sl QSA’J\ Gl g) jal g cAdlial) ;‘-‘G—'."Jﬁ BT

Cigs s YLy adaill Lin gl iS5 ac i el Y ASLaYL il

(S 5ina el @\jﬁ@'és Cralaal) s g cga..piss.f\ Jraaill =g

LS QY (e b e 3y Judll aladll ) iy Dlaaddll e STEM

STEM alai Jle i 3 cdlSial) (ians 3sas G ddall Cilia s

A bl e slaie W) g calad Gila jia Jadd Lai) g 3ass palia 22 8 Y -
Jiiaall (e 5a¥) el gl 5 Ol 31 ) (gl 13

3 2 Y 5 AR e plaall 8 adaill (g g il 13] Jaladill Comin -
oIl (e dge il 038 pe QU (ary A A pria )

s s aaall e 3 yuald STEM acal desiall < jsills el alina -
Adliaall agdl jlga (A& MUl dpatil L8] el 1 asa s

s LS Aabisdl) el 5y "STEM" aldai aca b )5 puia () Al pall ol -
AUl ) sl dpaii) ) 5V g Sy 5eY) il

STEM aalt (el —2
Communication :Jal sl

(Tsupros et al., :J2a e dual 5ill Giaad ) STEM alad 2y
2009)
A sita ke (A ab S Jpa i e Ol 508 et -
Ogall dlae) Juadl Y et (S0 deadly alail) o Dl (s -
el (8 gy aainnall 5 A jaall Gy Jag) 1) (BaisS -
Integration: alal) & g4 Cp Jalsill

Claly 5 dwsnigl) 5 L 51 5S35 glall aaled ) STEM sl o2y

JalSill gy edad (A Anzah CUall vy 3 b e JelSie )
Ml pg 3l a8y Gl jlae BlA o 2ol lae tGlaaddl) alli o
s sn 1y (Clbaaddll oda A& dlle B2 D diigay dpaalad il iy

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

National Academy of Jiivall & Juadl (wilhay A aglay
.Education (NAD, 2009)

;@ﬂjﬁﬁﬁ.ﬁmﬁc\lﬁ‘iwﬁﬂ\ slaliny) il ¢

) Al all Balall (e plaia¥) J8 ) STEM (A (oedadl) aUaill ooy
de ganne 3 yma g sinall (555 Y i sailolaial g 4dlalanind g 4dlals g aleiall
Lo alaall o i 3 cgoalaalls Cilapenilly aalaally slial) (g
Gl jlaall s Aais) de sane b5 A e @iy clgliand aleidl o g
L) Gl s e jlae QL€)AL (e & Cus ¢elaiind) e Al
Claliial a4 5l 0S5 Clatie U] (8 Lgdads 615 Aglial) 5 dualall il lgall
dpalall J saall g Lai] 5 dpalall LAY 0 5SE B agns Las palalY) 4
. (Mosley et al 2016)

sdoe Laad) ddlial) g @il Ak g

glay) dal ge gandll 50 e 5850 ) STEM aded (oa
o s B eyl ol 0 e 5 iy 5ed 19SS
dﬂa.u&_u;cﬂ\_\u\.u\u_)wj‘sds \mj\mdcm)hsqmsds
ubwjm\@ddeuu\‘;; 3yl Cargl gia ganll Ja LAl
. (Carter, 2013)<le saxall G dndliall aalii s s

H%gjﬁ\}e}umgog@\wj\q.guﬁno‘\:\z;m\);L:;.s}
e Al aladl) Gaas) jis) Lgeal saaie (ux Gk aladiul o o
G dedl P e slatin¥ly Cadl e ali WS K5 STEM
Ledal (e calagi Al g cdasall ame 4 seen 4nl s Al Sl ciliaadl) e

AL A Al BIAS Z\_\M'.'\;A\ Al el Jal daliadll J‘}AM
auld Gulad) @il A LS Auigl s cilpaly iy o slell q\ydeu).d;.m
u.u\_.gsj 4_)\;.12}1\ c_ilslo} sg._a)\.LJ\ ;\J\}[ adaa ) :\§U=u d);u,q)u.m.d\ ﬁ:\s.d\
le g piall addi g calatll & Hlea
:STEM uﬁ Jalsil) ol giua (3)

On delsill e W) 3 STEM Gelae (8 Al all allas adiey

gl of Ll 5 555 cclpaly 5 cduaigh) a1 6 ¢ lall Cile gua g
Op JAlSH) s 3385 8 STEM Glae 8 el alaa (5] LY

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

¥ il dias IS 8 OUall Lgasia s STEM 3l se 3y sl

STEM
Gl Apadaill e g gall JalSl 55k lia 0 (2017) o 2ene S
(b WS "STEM

g dalall die a5l A3 B3l (s sime g ey 1l Al -
LE)A\ 3,3»:\‘)3 sl

(;‘.A’;E&}bduﬁuya:\m‘JszuLsﬂagubﬁ@é:L S”“@JL _
A Ly iake bl

Oiale (g Al Gillee )iﬁfJ)M&FJfJ“UE:‘:’LG—Jé) Ja-')l\:ug)l_-. _
Laghyy CODAY! 5 apliil) an gl alaial) agial Gl 5 ¢ il 5
A e el meidl (e s Al Gle g gl

S A gae e g sa sl e 5 e 248 S A8 L 02 (A el Ayl -
S ) Granads T i Gile) ya)

G shne paad aladdl oy Gle guagal) G delsill &8l L) de
o b alnall Axsy o2 Gaadl JASHI 5 sianay dumiys STEM (b JolSl
el 52} Aalel) asalial Baanll agdll Gpinl e suin al

a3 dalsill il sise D6 @lia of Vasquez et al. (2013) oo IS s

(1) dsxm lenpasi
(1) ds
STEM (& aalaall o JalSill i sise
JalSill ailad Jalsil) U< “iﬁ
LSy ¢ anads IS 8 dladic ) Lgall 5 alad) | Claiadil) aaeidll JsY
Shaasill G dl jide 5 s3a g s se saa | Multidisciplinary
Sl Guanadd e @l gl s anladl Ly (anadd ) G
Slasadil) o dalide O jlea s avlia 3831 | Interdisciplinary
3 Omanadi e dalaiall @l Hleall s camliall (gulas (anadi ) Gl
B JiS) ehmdl y ASGa g e 550 e T | Transdisciplinary
plaill

slge gl g STEM (ruday O silsl) e g plia -2

The Glossary of Education sl (useldll Led

4S8 5 a5 Sl @l jlee allati aias dage Ll (2014) Reform
ISSN: 3009-612X Aol as gal) 5l a8 )
E. ISSN: 3009-6146 (555N aa gall (32l a8 3



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Vool gV eolerall CAll Al Aol 31 s el 0 giunlS ALK
zebin JWiSly 4550 aa Jiay (5idSl g 5 pde Gl SIXS el JLa)
AR

dam a3 (5S35 o (2019) Kim &wright o
Gty A Jad OO (e Jaall (358 LA o g5 Jod & gy (panial
STEM 5l SI STEM Gile 5 e llali Cua ¢ jan 4a) 68 Al 5 )
a5 il 8 4 el Hleda) ilgeal Ol jleas ulza s sl Capstone
e ol sill 5 Sl b L o) 01 aladiind 5 SIS e oY) Jally sl
Jaall 38

Lin iS5 o slall (8 (il (e Aad] el bl Giasall o
Gl s anl o ) e sy g din GBI i e Ll a
Tyl peas Ay sen Lggal 55 S 6D sl dgalse Ja e 1,008
Giad LS5 48y sl daalell pualaall Ay oy G ey Ak Lels
Gl g Ml Ja Y Jea il Alemal) ol 2405 cn seall Gpanll agdll
A alriall Ll ()5S cile 5 il alaill e 408 4y 5 alas 4 DA (g
aedll (5iai] alal) o gall 5 elasSll G JalSl Led oy cpaleil) Aleal) ) saa
Aldai ae i ) Aauddll by lall (e el lia ¢ AbasSll o sgiall Saesl)
A aall A3 g all 4yl iy yhaill 03 a8l ey STEM

Cognitive Flexibility theory:ds sall 45 yall 4, b ;Tal
148 jaal) A g pall 4yl 2 9gda

adlsill 8 300 4,k el Lowrey & Kim, (2009, 54) b
Aaing) ddaall ALYl Ahiinl DA e ddline gk diline dlic
Ll 8 A8 jmal) LS|

Ay Ayl 48 el A5 pall 4 ki 0 (2015) el els LT LS

48 yrall i) L) 5 cagd jlaal Jazadl) 5 () sall Gkl e Cpalaiall (S
Aalia ) (o) gall Sl A 1Y) A (e agin€al Gl (i gidall 45 all
Ll 4,k o) Cheng & Kozallka (2016) ¢ JS s ons

aleill aaall g LS calall ddadil L8 ) jall pSEll ) Chagh 48 el
T S A8 il Codall (S ) il gy jliall g calaill Ay shail U
aaliddl Ly 3ash e @Ml Gread) agdll sk g caledll ddail & dlels

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Sal palaiall (e ol Lo Lgin 0l L) 5 dlgasi i sale) 5 ¢33 yaall
Cpaleiall Gl jlen ety ) 5aY) camliall el Jald s JalSia JSy

Lana ala ¢Spiro et al., 2003); A mal) 439 al) 485 53
.(2015¢
Avoids over simplifying : i 3 Jaswl) cuias
(aliall Jalaill 5 ¢ amliall 2l o KU fasal) 12y 2my Cum
Ol ddadl) Aallad) (o Yoy camliall o il 5 o gl e alill
i) 53l (3aanll agall 3l Gy g cageal 53
Emphasizes Case Based :dlall o alldl addesl) o aslil
.Instruction
BJJSJAMASJQY\A?JM‘;LHSLA\ JASS_JuiBJ}‘)AA iJ.\.Ah ‘J@.&Mﬁ.}j
Laliall Guul) Gpalaiall sal acny g gl 138 () Cun o5 sinall aai die
e yra bl Cpalaiall Gl ik 40ai 5 A8 jadll Ll Conceptual Bases
B 8 ga p DBl A
Provides Multiple — :Basia ok ggiaall  aals
Representation of Content
daill Al s Badde 3k (o sinall w55 i Tl 13gy 2l
e slia (555 Dl iy dualal) 45 Hhay dagh Lo agie JS aail (alaiall
Opaleiall ol alaill Llaily cadlad el s caledll &y g Al Y
2 Jlea s agd laal 0 pall Budail) (e agiSay g
Emphasizes Knowledge ;i (g 48 aal) 4y e asial)
construction not transmission
4 jral) agiDliia el o Cpalaiall Baclise B )5 e anall 13 aady
o Ly hanal) (ol sall b Lgaladin) e 5ol | pnaay (S 5aiadl)
i) gall
Support context Dependent :(@bsll e 3adinall 4 gl ac
knowledge

@\@%g\jww&ﬂ\ﬁﬁm)aiw\ e daly
OY (gl alaill) adle Sllay Le g5 Lea (g5 e Apliia Ol udy 5 Lgd sliamy

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

A Opaleiall Cojlae Jaig caledll ddee Gigan o acliy of ald e 12

B (adl ga

Support Complexity "h " ddjaall & bl asa
“Interconnectedness”

s0ae Cajlae (paleiall OS] ge aad) 35 e Tall Mg 2y
Aoyl e Leapd 35 i Jy cledlaw (e 33my Compartmentalized
Y camliall (G JalSill g 3 el Jagl il g Ll a5 pe (AlelSia g
e A allall Calaiad e Jalail (e Cppalaiall Sy o)
sAd ) A g pal) Ay it o AadlBl) Ay pal) cilal Sud) aaf -

Lsall 3y ki of ) (2016) Cheng & Kazallka oo JS 1
A 50 Cbad) Jin) Gkt Gallady Cpalatiall Sraall alafll () S 48 jadl)
lall el ol jlga ae iy ¢ anladll (5 sinall 8 COUall Lol 3 e Jand

038 bl (pag g yally andi Baamia (3 ke adi () Camg aladll alias (o LS
gl Y]

:STEM alai 3 Lalal) cile g ydial) Ao adll) alail) 4 sind
G ol e 335 e alad duai) sind "l Dilekli (2020) e
8L JRaS ot a5 M sl Teletl 5 2wl )5 50 edapdadilly T Ay o

o] KA a <l Aai g (palaiall Apmdls

:STEM PBL & téal) e aildl) STEM alai pailad-

S Al STEM alai (ailad (2009) (Y sew s
b LS dalal) e 5 il

Dle g pdally o slall g Cilaaly Hll 5 L ol 638l g il apanaill (ool e -

Oanaly g e alzallg - (Jglady elea alaill - aladll ol o adiey -
A1 s e A glat A

uladl ol NGSS aoldll daall aslall julas ey sulaaddl o aciey -
.CCSSM ilaaly )l A8 jidiall dpulisy)

lasall Jy el oS el -

A5 i e s Gl s e syl 4y paleall ey 2l aoyy -

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Jxxy STEM oy dalall e 5 il e 2l alail) o sl (5 53

A gla bl Ay sl aladll ey ccalllall Adeliy Ualis ST Ayl

4 sl am Lal #laill Gl g (a5 ¢ el aainally ds jaall g Qlldall Loy 0

Glaliiy el o ading s aysiilly il Al 8 g il Saahy LS dalall

ALl 5 el 1S5 Slanialy M5 pslall (B Gyl A8 5k s cpladll
gl Jaadll e LIS

:STEM aldaiy cile g pdiall o aildl) alal 3d3 o ghad - o

sV dwilas ¢ Davis et al. (2014) dulr e gdhY)
phaiy & g pie 2881 A )l Gl ghadll aaat (S (2016)23030 Jiile
QU sl Je STEM

Al glie Mligd caliall gy pdall g 53 JLERNy & 5 phall s

Aaddall o jledl GLSY dlay) claladl (06K ol ddalaall @ jlgall (joan

Ay zoh llall ey o elay) kil camliall Qlegind) A
Al aast g 3aus Aeluay

Ly goodall bl dhade A s gopdall 3l Labadl
JalSiall aidll mua 555 STEM afies (oaiar cpladll 5 &l lgall 5 ddaiia)
Dlans gsoball mludl Al saall yasis Akl e )Y sy

sl ian s e sladl

Laiss alUall Tae Lisa 5 T jussa 5 105 305 Lo sa plaall ()5S05 1 5 pdiall i

sl Lahadly Gl 5 culs Aabedl Alaall sae sl

Jiiy Sa s slafiaY)y GLESY) Ade 5 (s a5 ladll
) B il (s galall 15l ) o Rl calad) (g 5 il

Jaidy o cmgy il (= e g ales o Le i sy el il A4S

Gl g JalSis A ) Baall g 4ie Caaglls & g pdiall il Ao Sl 5l

Slaasll aaly asfll lilays g bl lelialy STEM  (aie
Ol yidall

() Ay (28] g iy (A g aladiul Lis (Sayg i 5 piall o
Sl 5 lealls Gymall Cpeleiall LS) ulaas chaine ulae
JBadztal) Cle\SAll

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



2023 L gl gl (1) 2 (1) daall Alalad) dygayil) Alaall

adaly e gydall o Al aladl) aUai B Aadadl) Gy
:STEM

Cam Lpadedll Calaa) e dpalall cile il o pial Al g
Al o dualadl Gile g il B cpalaiall Ll A il sled e e Y
o daall iy alaea sl Ayl e A Al Llell L stad) s
G Jall s LS Ul i) ol jlgal s G5 anadiy agdll s Sl
Gle g el o Ul alail) dua) iul) Gubd die 4 Cua GalEl) J szl
sl sl ol jlga s dplend) Aads) 8 daall By e

alaa Sl i a sl 0 p Qi (Sad) e 4l Perking (2016) sl s
Glee g dudel) e gyl o Q) aladll alai 8 4l ol dpegledl)
0o o LS Dl il gl ) " " &5 (sLi)) Aol il sioay aslall
.l g

Evaluate -

Analyze

[ ]
sy
[
[

Understand ]

Remember '

v v

(1 Js
Prkins (2016) e lely o slia g e o sy Caioas

1l g pdiall o Al alailly L ol 5631 grad

Slo 2 Wil il I i Malik and Zhu (2022) o JS a8
g bys i o 1T Cua «Covid-19 Lis,sSl daila DA cle 5yl
ah s Jlad JSh aladll il g alare dpdard] dpalaill iliaiall g L ol 53
BEN &_,_‘J;\ Gau.ﬁ AL Z\.LJ\JL\ JL:.I;Y\ BJJR:\AJ :L\_)A :\.ﬁg‘)h (-.:&,ml\ e
8 L g Baawiall aaliall (g ClEMall clilin g JolSill agd & Ol
O el (Bl (A il JS8 4 paall Ly pall 4 plaiy 23 i A g Bl

ISSN: 3009-612X Ao all aa gal) (1 gal) o sl

E. ISSN: 3009-6146 (i AN aa sall A all a8 5l



2023 L gl gl (1) 2 (1) Aaall ALalal) dygaal Alaal)

Aldll aledll ddee i 4 Can ¢l ol Juadl) Jal an gl ey sl cae
(i) o) ey Jeadll 7 s Alaiill 8 dpalad)l e 5 il e

: (2) 84 Aoz gall (4 51 Lo ) ol D) Jucadll

o Al alaill Ay L gl S ey die Al Gilull JSE) (e ]
o) il (Sl () A g el Ay ki 6 a8 e 5yl

Study of the

cases and
mini-cases.

Thematic criss-
crossings and
2 development
‘\Q\f new cases

-

Deconstruction
of the mini-
cases

Discussion and
preparation of
thematic
comments on_4
consensusZ
=

(2) s
A Jeaill a5 Jala e 5 pékall 2D olasl

L0 ghad adly g cday ¢ aladl

3aa gy dualy 5 (5 praall VAN VAN e Y1 V) sskall -
¢w‘ &L\QJLJJ GJ\.}AI\J ﬁ.}hlﬁ-ﬁj\

lgdy Al ) aled Ay IS (e Adbise ddadsl adad Al 3kall -
agrany Cpalaiall (p Joal 53l Jagua's casgiall (Gaeal) agall 3ial ¢aladl)
JS Qi Aa el o2 (8 aleddl o g caleall s Gaaleiall Gas Ganll
Ol o) iy liidat g Jaad o)) G ¢ alaiall Y 5L 5 cel Sl g Clialas
Gl gaall paad A aleadl el L) Cun s pall 028 faa s

10 sha Gadilyg da gl Lga g aladl)

b Ol Cagal s ) il graall 5 cliglel] A8l g QG 1 JgY) 8 ghadll
Az e aladll

camlaal cp JalSilly ellall oy cbaaddll e dASED 5 ghdl)
S8 s Apalall e 5 pdiall 285 IR (e 6o seall B Gludad dla)

ISSN: 3009-612X
E. ISSN: 3009-6146

Aedall aa gall 1) ah )
A9 AN 3 gall gl o



2023 L gl gl (1) as (1) el AlaLad) dygual Alaal)

LSy e (3) JSE mmgs sl JailS Wl pSal) @l e o
STEM aliis e gyl e W5l Al 3 dyadel

) el B all
u.u'u-ﬁ‘
(3) &
STEM alaiy cle 5 piall e ol alaill 8 dpagbetl) AaiY) y
"4\..\;\_\” BYy -n

e 2l Al Uiy dparladl) ilaial) grad die 4 (5) JSE (e gail

CSaans J5iall (A 43) Cus g g pdall Gl g Apdast s lad) s Cile 5 il
Goandail) Lol gl o Apadaill SR VA (he 33al 4 seiall Gl 3 (e alaiall
e slaall o alaiall Jgean a5 colaall laaef ) il yadll i S sl
L ling ) AaiiS UiSa ol 52l Josil) s Ml 5 o IS
.w\u\.cjfml\d:\s.u}c@;ﬂ\k@‘ﬁﬁjcﬂﬂ\dﬁg&é‘\w\

daalall Gile g plally aladl) duasl yi) Al ol Gl (a rll e
mﬁ\m\_\]\dﬁm e oUall L) ‘—"J‘-@-‘S‘M@STEM ?LL"“
Llay eadl Kaddl o e JUieS dnaalocill dday) L, 5 4 oY) 3day) L) A seda (p )S
&Llu.ﬂ\ 1aa (e el yeS) d:\m}\ér_ A Y LS yall 308 e ‘_AAa.A
5 8 e im0 G LS5l i b il
e Sl 3 el Apealaall ddagl Hll 5 A Y1 Aday) I o s anaiily syl
Lgyall sl o Al A Saall Joadll 4 Ulall Sl @l e
Lok (sl pal e desial) alaill il siue o S O Eun dd yadl)
A pral) 435 5l

rcile g pdiall o ailhl) alailly L g8 53S0 grad

Sle P el sl s sie Malik and Zhu (2022) e S a8
zed by i o 1T dua ¢Covid-19 LSl daila DA cile 5 il

ISSN: 3009-612X de bl s gall A gall aid 31
E. ISSN: 3009-6146 A9 ASN) aa gall A gal) 4 3l



2023 L gl gl (1) as (1) el AlaLad) dygual Alaal)

a5 dlad S aladll Gl e alase dpdard) Gpalaill Cliaiall g L ) 53SH)
050 ) ornt AlalSie Ayl yie eV Baaxtie 5 A pe Ay ey analiall (e
8 Lgaafi g Ba2aall waliall o Bl Gl 5 JalSill agd 8 (Ol S|
G el Bl (8 il S50 A8 ymal) A g pall A laty 2 i Al ¢
Al alail) Alee apdl &5 Cua ¢l yall Juadl) Jab daa ) Leas ol cang
(CisBY) o) el daadl) z s daiill 8 ddal e il e

D (4) S Aan sall (4 ) g ) ol D) Qo)

Study of the Deconstruction
cases and of the mini-
mini-cases. cases
T \—] 'y ]
. \ Thematic criss- Discussiqn and
In Class | A crossings and preparation of
——= A development thematic
: A of new cases comments:on
. < consensus

(4) 84
ol U Jeaill a5 Jals e pdiall 2381 el

Gl alall gy La oS zes vie 4l Gl (KA e )
) il O (Sl (e (g yaall 45 all 4yl ¢ guia A Cile 5yl

LR iy ey 08 plal

2aa3 gy a5 (5 praall VAN VAN e Y1 V) sshall -

leiiy dpal 381 aled Ly DA e ddlise ddadil Gubad Al 3gladll -
ageany Gpalaiall cp doal i) Qa5 sgiall (Gaanll agdll (sl ¢aladll
JS Qs Aa yall o2 (8 aleddl o s caleall s Gaaleiadl Gag Gandll
Ul o)l 5 ety Jian ) G ¢ Gpalaiall Y 3l y col l 5 e
gl paad 8 alall aelud L) Cua sl o2 8 Taa Gl

& 58l Jal sl pal) ladll

10 ghd ey g cda ol Lgan g alail
Gl gl s A il srall s lidel)l L8l L a0 V) sshall -
2 e alaill 8

ISSN: 3009-612X de bl s gall A gall aid 31
E. ISSN: 3009-6146 A9 ASN) aa gall A gal) 4 3l



2023 L gl gl (1) as (1) el AlaLad) dygual Alaal)

caliall o Jalsill g cllial) @l o) 5 clbaaddll jge AU 3 hadll -

s Apalall Sle g pdall 288 A e aedall Buaa lanhat Aag

o (5) JSE masmy L pasfilly sl Llall Sl G lea e S
STEM alais e il e wilal) aletll s uadadl A

. Jualll .
e uﬂb-\f e
(5) o84

STEM sy cile 5 il e a3l aledll 8 dpaglel) AdaisY) o
n;":\;\_.d‘ ijjn

e aldll alaill ol Lpaledl) Claiall o ie 43l (5) <& (e racad)

OSaians J ) (8 48] Cam s 5 il il g pardy e alaw Cile 5 il
daglaill Lol g5l ol Apardail) 3L JA e waad) 4 sedall Al 50 (e aladial)
Claslaall e alaiall Jsaan 335 calaall laae ] il cila ol S A8 ol
Lo zling A AaisDU WS sl all Joadll s Ul 5 om0
Aalall Cile 5 piiall 2855 ¢l Jaliall 3y 503 5 A ymal) (e ) alial

e 28 Sy K ) e maal ) (2013) 2enae oals Al jo Gdoa
UASAJGAJM\ ;Sﬂ\wbﬁa}ih\)&}%ﬂﬂj\h}ﬂ\%)ﬁ@d&
Odie geaall s s 5o o gl G Libias) A1y (358 358 5 ) A0l
Sl llal o sliial) elSH ) gaad) Gl (A Aaially Gl
e A jaal) Ag jall Ay ylas e A pall Caa sl g iy adl A sanal)
Al il yykiall (an
Al y e ld a8l ) Erarslan et al. (2021) 4wl )y céas LS
COISEA Ja il e i b R jaall &5 pal) By ylas o Gl Al

ISSN: 3009-612X de bl s gall A gall aid 31
E. ISSN: 3009-6146 A9 ASN) aa gall A gal) 4 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Aails ol Oy sy sy Aadall OO e die o Leiuk
2021 a0 2 Covid- 19 U, S

Ak o Al Gl ) aledl Ay Aol L)) Al Gl
a5l o Al all ST LS el Ja il e Al 8 A yaall i g el
i) adatl agfiall A8yl cllliiall Al e 508 4 a4 5l
Ayt e Al daglad il et Cinial Gy iy S daila ol LK
2l paiall o2 aa oSl Gy g juia Tal 4 jeal) 35 sl

(0 3 5aiS A yaall A g all 4y ylai Dpaal Gl i gal) (e sl
Jsla c«Uax:b ¢Opalaial) (sl 3:\9\39}]\ <laUal) ﬁ‘);ﬂ c(ala_'ﬂ\ Gl (‘M‘Aﬂ
Cnriadl s a1 Rl e e g Baaal) JSLA 5 il gall duc )

sdalend) &l jleal) (GG

(Jlatyl &l jleas duclaia¥ly duliall s dlaall @l el CLS) 3 g
Apaall clalas¥) s 1A 4 s il Gl sall e oy ouSaly 521 YY)
o8 10k Tse S Tyl Adand) A1asi¥ 5 edonall (3 Lalad) Ay i) 3
LJA C._u..a\ Cus tdald dday LSl L 3y ddale M (.\)Ld\ u.ug‘)“ia'
i) s dga (e dalradl b 8 Alead) Gy ) Giad Jeaisall 5 il
REBE\EVENRPR (NN PE-
tlgtan] g dalend) ) jlgeal) o s -]

& Llall &l jedl Wood and Belvins (2019) cx S <oy
(i) 5 ddan Ul DA (e Liadi ay Al ) lgall @lli Wil a slall g 5
Sl A e @y duadal) (ol ol ddaldladdl o 5 gl
Aadall Glaadl

Fpadadl) dleal) 8 Fuleall il leal Faaal (2002) i 5 S5 Sa sl
Al Ll 3

alaall alal) Sl dpaiid alaiall alel da ) dlandl ol jlgall el sty
Aaald dday OOIKE da (Je il g ddle ddiay

rans sed calaill Alee 8 Uals 1S jlie alaiall dilaall 5 jlgall ¢lal Jray
‘gi Ci\".mu G LN da:\j ‘ﬁ.h\.tu U)S:Ij e QQ.JAS:\} g cQULHS\
Al 4 gllae )l oda IS5 cJlag s puady i

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

sed fomle s cpdle Gaaleiall aead Tuulie dileall 5 jlgall ehal iy
M\@J}&M&Péwﬁ}d\}cw\;&Swﬁu\ﬂw&
A3 4y a5l ) ) s Les dualad) die yu

B A Jld) e saad Cua Aisie Alee aladll Alaall 5 lgal) Jasy
(s 5a 5 (gl el el 8 4y

Jaall 3 g tlgie il jlge bae alaidl ool Lleall ol jlgall ai
oy alaial S Ll AlaYl @l oY) ae Jalxdll 5 ashasill g o elaal)
nall g sl C\.u.w\}\ LA&: <l sl

Ol LSy Al dsalall &l leall o Sarmiento (2018) “asass
danighy Lia o) Sl g aglal) ailad (8 Lulu) JUS,I ol e derall
o e Al saelue A5 Al T L o) Cus STEM @bl
G ALY dalal) amliall G B )y STEM ) se (e Jalil
Llaill 8353 & aaley STEM s (53l dalell ol jlgal) ) o lly
Sile gana Al Ay pall IS Lially STEM Siladl (& o slaill 5 Saaliaal)
G Sl Al agd 3 oy 38 (53 e Apalall e 5 0l b Jeal
STEM 45

;:\,glaﬂ\ &) gl paibad —a

1ot Agleall Ol leal) atliad (2010) 3w 4y gia Cidoa

Leie Olaslaa g3 jlgall 03 dd yaall (pa )38 allati 3 jleall -

Aol 5 A slaall 35k e B leall sai -

9B il Al A8 e 4gal )5Sy O g 3kl 2 A (i S -
Ll A3l

sl Rl LA o g L83 el e Cppaleidl sels il
1 gaii€) e Gpalaiall de o Ll LS ey yall 5 Ao guim gall 5 282l

I el e
Aalant) @l jlgal) Cisiial -2

eclilud) e celatinl) g cddaadlal i daniSa Gl g Gle sana
sg\.a;\‘).db c?..uﬁﬂ\j ce..)lz':.'\ﬂ\} ‘:\_.\JGAM} cJonaddl) - (Jia cdnanats Gl lgas
(Juai¥) @l jlgay o yall s dlgmia s Liilua s ol 501 5 3 3¢a) aladiul
.ﬁ.ﬂ\j‘%Uﬁ\JcﬁJGﬂ\d@jcM\j‘&uy\cﬁ:dﬁa

ISSN: 3009-612X de bl s gall A gall aid 31

E. ISSN: 3009-6146 A9 ASN) aa gall A gal) 4 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

G 5 gy QAN Tk ) il 3o ) dland) ) jlgad) Caiad Sy LS
(s (5 S 1 LIS Lgy ALl ol ja) e Leiiad ) e ) CalaaSl ik
(2002

g Bl G e Laland) &l jlgeal) £ 630 -1

Cin die Gslhe g W Tada o0 jiay Jabiilly cadlall o iy noa 58 Llis -
(T aga 5 U85 oLl 13 (3 yaciany

Bpina Gile sena ) Ol andy Cus 1 (3_piia e sens) elea BLE -
A palu W Tk Taliall oy i o5 cdisna alga ol dagar e gana JS o
Lzl a s <

Gy ) ot pling Cus (M de sana sl dal gl 4g a sk e 5y -
(e 5l el skl (Fa ) sae At s SSI aga g juS
gl dua e ddaal) il jlgal) £ 551 -2
Slanall 5 3362y andl Ul Wl jdl) dal) ) Ceags ddlainl -
AL il 48 5la (5 a1 13) Lele ol
Gl Joti ok ge alidly Y aE ) Giag duedd -
lere Jeliill g AdLasiny) dadil) b Lle oyl a3 A guunall
i) Pla Qi 4wl L dad o el ) ciagd A skl -
3 Sl i) a8 K ol am Ul Lew jlay s cdoaeaill 5 Aalasany)
Lol dagd se o 0 sl dpulY)
sdalanl) &) jlgall PR
Lais dlaall 3 leall pr s o Cirgdl Gl 4dl(2002) 2 s SE e
‘w#j@jamﬁgsqma\,&gﬂd\egéoaﬁiﬂ\ s
Alia o LSl ghadll o3 oy 13l 18500 aleiall (45K o agall e (KU
Agleall Ol jlgall oy 58l (56 5l
A1) 43y )
Glaall ()5S a3 jlgall ol alaiall ddaadle ) #liag Y 45 Hhall 022
(i o sl o2V Jana -Jandl 33 g —zilil) dan) ZLSY) g8 Jlasdll
sdobilarl) 48 yhat)
Gl 5 gy 685 ) yall 5 jlgall ailaf ol alaiall ddaadle o i Cua
e o e Llal ff Gllee ol @l ghaa )5 jlgall ol 43 jkal) o2

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

AanDlall A8y 8 <l shaall a3 muia s Al s co ) ol Ly oy Of alaiall
o L il Gl A3l saall s e la¥) 3ol e ply A ) L i
1y

sls A (2022) Oledes dll de 5 3 3all 2o dll 2o e JS A j3 oy
:gluj\ Q\JL@A\M@@EUL)»QS} Jadil) (.Ja_més ;"‘:’Eg;“"‘)jé‘b‘)"
Cun A3 gl Ay jall ASlaally (5 ) Y1 Caall GO (5 claasSll ) jiay
Wha (30) e sane ) Candy Wla (T4) e Al die cu S
S Al clia iy ddailiall de saaalls WUa (30) 5 cdassadll de sanalls
Caall M ol bl ) iy Alead) il jlgall dpaii 3 il dleld
4 36

seratail) g g 1) L ol 53SS sla
P 9% g (paalail) g3 g 5Y) o ggda ]

JS8 Jany s cadame pe deliy Jea 4 (2010) Kally e
el T g Jamy SailSaa e 4l (2010) Laalagll daiy 438 e 5 "Jiinna
Ml 43l 5K Slld b el 5 4y gl g IV Jaal J20s Jaase

o mse s LS il Gl m )l oo aleill Gl oS
15 (2012) Wagner £(2005) sese 4l 2 :5a S Ll jLE1 (7)) JSa
apr ol s A JSsell Loy a5 SISl il Sall -
Sensorsclbusbuall g S jall Lo danyg Ay pKY Gl Sl -
QUJS.J\ (e LAJ.K:} ceSAﬂ\ AA}SJ sL;U‘)SSSY\ JM\J cﬁw.d)}
s AN
Loxinaal) Ay gulall el gy dualy i sudal) o daa ) ClSdl -
Mok g gl gy () el ) A
sdgaglail) dlaal) B Cga g ) gad Arad-c

¢ dall jeanll 8 b ol dpagleill dlaadl 8 Cigs )l aladinl o
nshai gl o il A gl 250 g8l (e daaal) adail) gy g 5l (BEay s
Lpadedl) Agleall 3 sa pe 58S Nilgh 4) aledll Ay 8 Gl avea
el ) (8 Csanll e YT ey al 3 55N 200l Lealal Jelians
e A site ALK aladiinl Jgad cailS ll 5 gl y8Y) dgde ) ciliglal)
lall & (3D) ) adl el ey Adelall Ly <l il
@dw\ M\w%hhe\ﬁﬁﬂéﬁy})ﬂ&mﬂﬁq; ¢Aaalail)

ISSN: 3009-612X Ao Lhall aa gall (gl o 20

E. ISSN: 3009-6146 (g AN a gall 1l o8 50



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

2016 ¢ adila) Ol yridall sl 4l Hall J geadl) Jaks Lgaal) aleil) (o) g
(Sturm,2013

Janll peyy alaill Ay (A Cigas o)) maanald (o (2016) s ala ey

Gl el dua e gpdall o A6 aladll 395k e (S L)

Gle g pally bl jUa) 3 LISy Gl By yk e aladll & GO
el Cle suin sl (DUl LIS 8 g @l 5 dfin)

S ll & 55 (Spahos & Karagiorgou ,2016) o SIS a3
4iledll 45l & Chemobot chemistry with robot elbwes!
Cun 2016 Glisdl (B die Ay agldd) adaill & 5 e JuadlS aglall aleill
3ysa 2 "chembot" Ciss)lly el G dua gill g 5 dall Caa
A8 1) G A8l iy S5y 5 ) asanad Jie chembot activity sews Al
b e g spdall b syal dspn (B iy PH O G5 oued
Al Sl Adalo Vs s )ll oy ) dgaal (I g 5 el Jaa 55 5 4 i) Al

CHEMBOT (Sbeasl isagyll g 5y clidlaia (o ol Eald) 5 5
) OOl Gp V) s al Sus capenaly il (58 B Jaeall
3 gall (o Jl&il 5 5 paim M) OMall e LS (L pilie cpnnan czma e
B Laa gy ciluzal g ashall (il 8 Gulaty Adliaal) danlSY)
S BYENIEN R YV U SN[V e W POV R S PO VS I X EOg PN
gwhﬂ\@gﬁm‘e)M\dS@;gﬂ\gd\ﬁaﬁ}j\o‘\uﬁU&\
Al agdl g dpaiil
sl Qg )l

(VS Sl Sle) ) e (R

suanl) 3131 g 3l ga Alas) oY

(a5 oAl jrall Ao g jall 4y ka3 e 28 & iall el sl slac) (1)
s7ali ) dduutd -1

b Csial) Gulae Uk sl s I alaaiuly LA Leluy) Jal
OB Cua ¢ A el Dy all A ks e STEM b sl siSill 5 o slell
Fia€ ot e e il AT e L 5 A ol A DU
-y Lg Ay Léﬂ\ Y ESTEM ()l ‘_,’A O silSll Gile g pia ) e
ISSN: 3009-612X Aol aa gall o) Pyl
E. ISSN: 3009-6146 9 ASN) aa gall A gall b Al



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

o ol e ol Dmacadl (o pdall aal gl ol e Ul

"l e A el gyl 2 (golae S5 5 G eioallal) (3 gl SLaY)

b Al ) Cileaadll ( CESRY &la) 5 el il Sl Claa) -
Glaadd 3 ae Sl o gedal Loy alaiall e llay Sua STEM
psedall (Baaall agdll 3a8a5 4 Cuay las STEM

plhadinly (s K wais & sl Ul paay Cua rdaglaall fua -
Aol 48y Hhay Al S AlSSe Ja (A g )

pladiil g 48 pmall (o yall LS.\.\L.\S\).Q;.J 8aaaia (3 k(g fiaall Al s
STEM ol e a ¥ e S L) Cam A5l i) clialal

:CJ'M\ @AUJ,\S‘ GUQ u.o.w-x\ A.JAAS =2

el dlae) a4 a8 Al YU Al slaely Dall)l
Caall Q3al bl pail A jeall Ay pall Ay ks e S~ il
iS4 il e Gl g (STEM 0ol ¢ #U1  SU

:3.4.‘1131\ O dd@\-i

shasll 3 7 el il dlae) lghsn (A a0 Gawd) el
STEM (elae 5 5880 A Coall U

Al gLl jilae —g

0w JS ¢ ga 8 A land) o

A ydl
alll o) e G Gaall M gatad -
STEMUs 5l 5S35

LS Gy 5 8 Al Ay g il cilalasV g ) -
eebiall Al cile 5 il e a8 aledll dagl jial -
sAilAl duinial) 5 guall

el ) J\Jcﬁ\dlc&}\fg*&d\umy@@dpuﬁé) Joa 5l 3
ol ginag 66&1_.\)1\3\ alaal paat et c:\_ﬁ)a.d\;\_\j)d\‘\:\)h‘;ceqw\
Jaly Janll andasig can @il Jilos g ¢ pail Cileai) yiasl g calibi g 5 caidadial
M\Jﬂ\c‘)a;

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

1(%)Opasaal) (ha de gana o 4l (a o-a

oJ}m@W)é:\_ﬁM\ L«:}J‘M‘;wm\ Alae ) e elgiiY) axn

s el ¢l

ol sl Caall O (ailiadd ) jleall Gl daede s
STEM

zelr dae) 8 Al Ay e il Clalasdl & el Guu) Al e
Asald ddiay e LasSl) ()35 5 dale Ay o glall (55

Az Al ) el Jla JS daeDle 520

RS A sl e ads n b Adls)

ez a5 Adla) g Al el iamy A2 lua ile) eSUMSMM ;\j‘;x: el
Dl el

17 Sl gali gl ol Gl Aadlll 4ilg i) 3 ) guall ) S 5311 2

il 3 sl ) Jeasill 5 cpeSadl ol ogm b Jaill sy

el el pll alae ) o3 Lgh guia & () g (#)Alall
ABagiial) 448l (ailad Laat 3

BVl L gl Sl 5 glall 8 (38 il (o ) S Caall (DU o g

.STEM LUXOR
(140 — 125) (e Abagioall &l o) ,3Y 81 i) (LS cans 7 ) 5
AAJJ

A3u]7-16 (e Adaginall Ll ) 3Y a3l yenll & 5l 5
.Lﬁdm\i\j g’_CLAS.AY\j Q,_"Mﬂ\ 6 siaall o H\83
i Y A 5 o gulad) Slea ae dalal 8 jlga () 5STiay

17 i) el pll Adlad) CilaaY) Baas 4

Aaalh s ) gemn g ddayl jia g ALlKe Ade il slaa WAl LS|
LoUall sal Alaall & Hleal) dpai

10502 cneSad) saludl elawls 43l (1)Gake ()
10602 z52all galipall (aud A0 (2) Gale (¥)

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Tk s giaa paad 5

O sl (5 gl U Caall OBl sl ) jia Ciua 555 dnal je 2y
bl Gl ke Cipagi e gAMLY STEM LaslsiSills aslall 3
sloal amy dha Sl 5 dSalSaall 5 clazaly 5 ()Y asle 5 elally
3ala (>0 c\)g';) STEM L}»‘)\JA.J c«\.}A,}SM ‘SASM & OOlee Bac
S Gl Galdl) ) i€l saa3 Al y35 (STEMS 30 ¢ il 5 sl
T ety alad (oajia ) ) e IV ) STEM p)laar o 53
-l ClecSU @l g coliall o ol Lf’l" (Js_"v C‘)Mj colial) 33 g 1 J gV (.Ja_'\'
Gllall sy ddasi jall daled) e guia sall (o alxill (oo e g e dimy -
A sl
LSJ;;Y\J‘}A‘@&M‘ngdﬂﬁhm&?&-&@ygﬂéﬂ& -
o seiell Gaanl) agdl 3al
glind i & At o o sing of (Raall o plal) (2 ja g suage -
ol b 1Y) ) Zlias il STEM 350 30 ae JulS3I Y
Alea) S jlal) e 235 8 ) Alendl) el (pe aadl ) ABLaYY
STEM (elaay L 5l 55l 5 slell 8 08 sitall MUal) )

STEM QYMQ{JJA\SH\&M@D)J\&PMJLG:JJ
¢Sl ¢ Banaiill) uedd) JalSill (3 pla ) dusall 8 28] Ciaadtin) a6l
T A e el & A1 = DY) 4 sgde du) o 2imd ool (Jlai¥) cday )
odd Jga 9w C_\mye.\d}\u\ @u\ LJAASSC‘)M‘ GA\_U.J\.I d}gﬂ (Ja_"d\
& L slaaldl Baley sl o (8 4t o &5 L o gLl & DY)
sl A dnlll C)m‘ﬁ\ [SYBLTINS IV | IPL R DA JsY! Al = 53
Joadlly SN alaill = jaiar ol judl)l (B 2 5eSH Jua gl Ax 53 a2 TDS
(aj@.a O ) e.\l.as «STEM u.n_)\.ln.idyu\ Lf1\.\]\ —aall d}‘}“u.u\_)ﬂ\
z A el pally JsY Al = j3ar BOD slall 8 L iSall dos (uld
Gm\)ﬂ\ M‘ @@)&}M&\ oJLALg sl c_ljl.\u,qmu\ UA\JA\)” BSDLE)
J.d\ 43.\).1:: Al u_\a_u\ LS STEM o)l L;)M\ ‘_,,_1\_\3\ —aall dj}“
e.\MA.A cala &8 OA (e RODOT 52 5 1 aladinly Zoelay) bl i 8
da e 1508 Gisg ) maanal (& ol il 5 dudiel 5 SailSaall 5 adall o sle
FNE NS

).\:J\) Jelill i) Lg).u.d\ ‘_A\AJ\ Eaanll ‘_,’A Aalll Craadtil) WS
Caall WUa (gl AL OIS ‘;cb,a:}[\ Jall &l Hlew Al (sl
g ode maaly QAL @IS G5k e @l STEM Ge)laar 53Ul
ISSN: 3009-612X de bl s gall A gall aid 31
E. ISSN: 3009-6146 A9 ASN) aa gall A gal) 4 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Leb s Lo Led JalSilly celiaslly cuulall agle o (SulSaall g eely il
sl Gl ) Ll agl i Ji e ae Ly 38 Lea cpadl ) slally

alad = da S alall Caadll g aladll o jaa S e U d,a?ﬂ a9
Al 2 Al Aacatall Al aaldal

(2) O
Al aliall s bl = 2ial dlall il ol n S
Aladll = A g g pia i) anlial) el caagll | aladll = j3a
slaall Ayl 3aa )
e " danh (o ?
Gl gy asenal sl b 8 3 | MJ{ AP
clall 33 5 sLall b il umnsy) | NI EE
‘;Ld\ e ol o a\.yzl\
Alida  aaas
de ; ol I C R
- ‘_“5{5‘) HMJ w\ £ )ﬁ . ‘ ‘y‘ . - &
R < & = gl s -y
5 052 Anllae e ) gl Al | e A | o Sk
I dallae 488, Leinllee s
el G gls

17l _dly Aadiiionall (i) cilaal i) 2aa5-6

A pall 45k e A6l AuSaiall J padll e 5 5S35 ja el jll alad A
Al aa g o) i Slad) il i Gkt Balll Culd Cua dod el
i Glbadl LY eda s Al aaldall aay e Al S Al

a3 Tl jall 5 o Lenad) cy yail 5 ecle 5yl e a3 alaill dya ) i
sdzaylatl) Jailea gl) yans 7

rl shad a )l Ala el 028 e

288 glall L ot i) ol ]
I ganl) YA (G L a0 il il o) S0 s Rl s

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

(3) Jsa
A el gyl gyl le o) el el o foaiinnall 1S3

DLEAY) G | deddiisal) Cila ol 3K

A5l Al A8yl il sheall cosaall el CUSH oy
Clastadll Jy3a3 s Caom alatall alisns 53 AL g puendl)
(o3l Al JSEN ) skl 2 jaall JSA e

ablie — Gl gal — ) — ai) Badaie il g 2] 50 Al g Y )
(Sl gy s E-Book

D e (o ) ot e IS laiaal) (o Jiill A e
5 g g Al e Lkl

Aala AT al sal Ia) 5 )1l g g IS4

Ll oUall o jlial dilae dpelaial Apalal LaieS s sl o
- Rl DA EQ PR DAY

Slo Jsaall agd (Say Laa i gun s jSia laal oMl L
B il Safl Gl g s ySaa e 5L

sl 8 Lealadinl (S A ALY (e saaie gl b
AlSa) b is L LU maall e e ySIY) il jLasY)
Al Al glae

i) <l 5 yaatl (Calendar) msi” Juel Jsis 3sa s i s 5 S0
LAY aledl s cbal ) ailiis | Microsoft Teams

o Clagall pglay agilal o e gDV Ul Jel o
alaiall a8 o &

Adlite a8l g g dyarla el 5 GilEsald aladiu

el el s Ao iy 48 LA (48 siial) Aullall 4a 3 s llac)
Jss «online discussionsy 4leldll clidladl ¢ ya)
Areal) e yn sl

o e e U5 il cleLia¥) Jians 4614

s gl 3
SeNnsors Cluwwss

8 i
3 |
A aSall g olaall B3 g Gy g g ananalt Clillata PH ﬁéjnisr

830 S bl # 4]
Breadbord 4ai
LED gesibise

Jra 53 DL

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

A ¢l i) il gl) LS -
Alee b deddiiall dpn gl Sl Lilu gl a5 As el oda g
(s S QU DA (e Aiil) e &8 s s YT QU -

b LA 5 Al i) Jabeal @8l e Jia dyasleill 18 sall oyl 55 g g 3 LS
el

(Onafl s Sae ne) Chemistry with robotics dedss sUé oLy -
Lladaill cby\ gl g Z\SJL&A\,} wSUall o Lﬁ.ﬂ\ B

s ol il Jailu gl) )

Ao cnld maliyu (P58 QS 5 pa (A can ) S5 EIY)  Rdl Ll
.(Flipbookmaker4) S

Jio pardatll 28 gall Jasl 5 ) s 51 5 g JISIY) QUSH dn Hlad) ol g 1) paas
Sl (6) USé gunsys Aalgd) cila il (mny s Al i) Jalaall ol 5
‘;\})ASX}“ u\.\g\ Gladia qu;}] 5 ) g

(6) Js=
"L dlae )"l padiall i g ASIY) QLS Cladia (538) 5 ) ga

Ay ) SEY) phet gse Jie G s @l gal a5 5 Al & LS
QUSI e gisal ol e ball A e dlenddl a6l aY

N IS (g ey LS ¢ 5 SIY)

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



22023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

(7) &
dalidl s ol y@Y) Phet dese ye dlec & 213 ) 5
s A QLS e Ll ) PR s

ol )l YA (e Y1 Al e 5 STV QLS ad ) o
https://heyzine.com/flip-book/41435e6318.html
el g 5 Kae el e chemistry with robotics 3L ¢ L)

g Mal et b g g )Saa mali e chemistry with roboticssbi) &
Sl ey LS GOl pe liilie ol gals ¥ o5l clelaialy dee
(A (1)

n’l{%ﬁ@@....[ﬂ@% 002 @

Q0000000 2000
(8) Js&
24 e (CHEMISTRY WITH ROBOTICS) el sl 8l 5. 5um
el a5 Saa

ISSN: 3009-612X Ao Lall as gall gl a0
E. ISSN: 3009-6146 (58N an gall (A gall a3


https://heyzine.com/flip-book/41435e6318.html

62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

sratail) Cig g ) gkl -a

S aniiaddl Claeod b)) Cigigll Cligey gealic aad
olaall 33 ga el A U il 5 ¢al S

lnnally 553 )Y 3l 53 Jaa sy alaill g 1) £y

il i g G gy g Gl Al o 585 dAlec

oball 33 g il (b g s 5 H Al ) AY)

sgealial) ag ol <) gal paas 8

2 lelal e g Gl Calaal) Bad el ) Aol sae (e SUD Gl
Callad alasiialy @lld 5 als yul) apai o1 5 patane g il didee (455 () Ble ) s
(SR $8A=Ta oy 68

Ml e & epabeiall Cilaslaally el aii J Ll )
S )53m0 Ay b OIS o) sms L cUll 3 (e Al paleial
WIRER

r b L JDA e o3 s Formative Evaluation (b)) (s oSl ay gill
3adeie A g SN ) LA aveal Dal) Culi Gua bl el sy
praal iy A QUIZEZ ) S e e By IS5 ey IS e
(True & False) Uad s ol g Alini) ;(Ji de gita Ay yiSl) <l Hladl
44l 3 s (Matching) 4al 3« «(Multichoice) 2xie e LA

) G dlil) 335 el B ) g
ol Jeadll Jals 4388 5 il JS Lna ) algall < paiunl) o sl
z A K alg 3 :Summative Evaluation (k) ebiad) ay sil)
J\@JJE)}A&QW\&LQ\J\T\BY\C)AJHBL UAJQ?"‘EL':'
) dbul e ce i Microsoft Forms daie ye duiy y<l) 3 ) sa
AdlaY Al = jaa (385 (s Ao o g8 ol ¢Aallia g e o) Ja g c2dma (e

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l

b peie allaall g 5 el 3 5 (& Jeall Cle gana dga (i sall) sy
sl manal e Al AGa Ja g g gl all Al



22023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

cﬁw\w&:}ﬁn&}m) ;@U*\S\ uﬂ\’)ééﬁuﬂ&igdﬂ -9
el aveaill A Sl jalladl  (JISEY)

Aok sl e 3S5 e s e arenaly Bald) Gl mali pll jliss a5l
2(9) S b zea e 8 LS A paall Ay jall

: l

T (i g A s Ll 458 I8

dull 3476 g g0 |_ wwl | SIS L i i a;t::ndjja«m

wpd o gy a8y 'z,mu

il Gl 2 t i )
Lkl T

P T | S s
—— mepﬂljdﬂl sall
: g
vas Al e i k)

dat )y gl g e P
gy J eyl e g 20 o 2l gl 1
bl
eyl 5 U
gl I eded

t S iy e yea ) pnd 200 )51

T A L)) o e

i)yl e 4

WENT e ganall 46 e\l

ST

s Akl ey 1]
Loy B 8 rw“dw)i | : I

Jall 345 J | | a2 135y Judl g 48 02 S
e e
dalt sl ek iy id,!u: ekl ey Ol 2l g A 25
5B g 05 i
‘ MU&JQ;!J,JS“
L o Sy g2 Vi g Janal & s i)
| oyl g Ly Uy s

asihgd ), |
——— el b 14 ity 5 g1
Zle gl ol Gl el 1 iy ! Lent By
| G

pidlgaled: 158
U]

(9) Jsa
ML) alac )" A aall A5 sall ki o il gl s s

Dby lshl Ayl ) ade maill g s o (9) JSS (o oy
g5 Jeall e gane wandl) S skl (Aadsd masill)d oY) ) skl
JJH\ 4(&.&5\}(\ @JJ.\} d.ad\ Lé)s ASJL&A)L\SUS\ J}.LJ\ c(_)\‘gd‘}“
ISSN: 3009-612X Aol as gal) (gl ad )
E. ISSN: 3009-6146 (55 ASN) s sall A sl ah sl



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Aok ol oo Gl T ) gl U8 SE o Gus (aasEll)adl )
4 el 2,

rCmanadiall (o de gara Ao malisll o2 2 -10

dsall o Lig il Al alaill La i€y ol G Gk
oY el sle) e e CpeSaall (e 9498 T us (el yll (aradl
4.}_\).&.1 L;.:: (.\.1\33\ CALU.\” L)‘).wj U,u.u:\ M.M.a 3a3aall CAL’).\M J::)).u.:}
Al Ao g jall
el 8 de e mals pll dae Satu¥) &5 2l of jab Aalidl Cuald xS
pslall B el oS0 S Caall Q3 e Ay Qs (15)
Zie (e Ausl) o3 danid) 5 85 Luxor STEM el La gl il
Y (8 Ao UiV 4 ) il Gl (S s Al Eanll
L] m);J\ do ganall 30 AL e 8 Al Gl geall 48 pa -
LS 58 Liallae 5 Lol A slaa 5 Ay et s
Al A il o) el U8 deadiied) Colanall 5 3 ea) LDl e 25U -
Jaly st A Jeall G310 8 laailly dhaiil) £ opmy giadl -
ol oA Jeadl)
s ST QU Jada Jag) g 1) (e a3l -

b Lo Ao D) 4y )y paail S8

Lenonaty Aiall) cudld g AUl cUadlY) amy dgay -
s IV QU Ja0 Jand Y il dagd g 1) Jiaes -
Al YT s Y il g0 ey Jlatiad -

Al ddais alady 4adlil) Al o) gall (any g -

1 Al el jall Auilgdl) B el 11

alud) il e (e 4p YY) &3 8 Loy Al clshall ¢ b

4 )pa Az il zali ) mual daeSainy) A el cillaadla s (peSal)

@l S Caall OOl e dpula) Gl 4y i e galall 4l
STEM el b 5l S 5 0 5lall (8 (8 sdial)

slldal) i< (2)
Al s jde A ja (A uadl A 4 AlS S Qldall i slae) o

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



2023 L gl gl (1) 2 (1) Aaall ALaLad) dygaal) Alaall

ALaYU ol 5 aleall 2 Ly algall g uyo S Galaaly Al 2 53
_u»)&dﬁw\ M‘ é\)}y

EBanil) any sl B Sl (e de gana o Ul (S i e o
ol s (3)

aeliol alad o A 28T 8 4y ALI LU alaell B dlae) &
Gisa Oo AN Gl s A el Aipodl Al e ) o G

NS D)
ey all (g Sall Y

O3 Bk galial (& (peSadll (e e saaa e JAI e o
Ge el 38 el 0 5<5 Qg el (e S dae) (ge Aaldl el
rle ol Al s el Al (e 5V J) )
gl Ayl o Al LSl 3 2 e el dlae) Gl glad L
S Caall OO ol g g ) aladinly Aoleal) Gl jleall daiil 48 yaal)
€ B Lam 1 iS00 5 o glall (B (0 sial) s ey (5300

ISSN: 3009-612X de bl s gall A gall aid 31
E. ISSN: 3009-6146 A9 ASN) aa gall A gal) 4 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

s&ad) 3131 das) (4)
dulanl) ) jlgal) Aaadla 43Uy slae) -

sl o el LY Gl pea cadlad aal (e daalal) A8y a5
Caald a8 1A ¢ pilae JSE Aol 8 01 8 Len asty Al Cillead) 1 L)
s A Caall (OUa sl dleall il jlgall ddaa e 38Uay slachy Lalll
A ) ghadll Cas el ol 53S0 5 glall 3 08 sial)
sddaadal) 48Uy dlas | &) glad
:w\ <) gl daadal) ;\él.hg Cra agdl-1

4 @Lﬁ\ Caall OOa Qi) (sae uld ) ddas DLl d8day Chdaa
Leia pgiSal g dplaall Gl jleall STEM Lis ol 5S5l1 5 o glall 8 (18 diall

sddaadlall A8y (5 gina -2

dlaiall ALl Clul s sl oYl e daldl gl

Alyy Aol S Aandlal) dilay slacly Aal) Cull Canl Al § gua g
¢ $4l L_?alﬂ\ Caall Ol L) ‘;VJ:_"\S\ @M&M\ dlas e
Slo Al Ay bl By (STEMUa fl5Sall 5 aglall (3 (58 o8l
(e goaiy WS dud) Gl lge (8) o Ao jse Ao s dlee 34w (49)

.(4)d}3.>
(4) Js
Alanl) ) jlgall Adan Sl A8Uay G 1) <l jlgall Apunaill (51 5 61

4 el A “‘\‘j&ﬁ: iyl s led) | o
%18 9 Glie 8 el & DI Adal) o) sall TDS (b |

(J}..\.'\...al\ ;Laf‘)a..\;u-‘)ﬁac«u) sl UANSM
910 5 | )l Oe Adline Slie PH Osmsonell N 8 |

(J}..\AAAX\ cu—)a..\ch\_).kﬁ.‘\
%10 5 elall (e ddliie e A Al sV LulE | 3
%23 11 4 s olae (e Aipe 8 Llee olall jue aaiivy | 4
%10 5 e Aoluall &gl jalas e p WA | 5
%9 4 >l G pall e (e die dadles | 6
%10 5 gl 4 g KN Sl Jua 5 | 7
%10 5 Cigs N e | 8
%100 49 & sendl

ISSN: 3009-612X deall aa gall gl b 3

E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

sAdiadlal) Al oy 48, 5k -3

sl d8lday slac) b el SO "Likert" < S) 44 5k ol
G el (5 sinne dany aleall oy Balae o jhe andi o adi=d A
(33 A - ool Ll elal) dleall 3 gl

«ddaa Nl Z\él.h,\ @A.\aﬁz_hi)h -4

@}B)\.@.Adseui ;\Jmcj&w@cpgal;)ﬂ\ )..339.1{;.\.7

cﬂhg} cg:ﬁ)ﬂ\ L;s: (1 -2 3) k_\lé‘)dj\ aals (J}j (J _Lf"); elal — (:L"! c\Ji)

(147) coabill An,ll 5 chin 3 (49) AsaShal) &t 5yl nyall s
A0

:0asadd) (3 -5

OneSaall sl o Abadl) ddlad AN jeall gamye &
udg_a ("‘L”d‘ \_\;)J}\S.\j JJ.\S\ Li)'L"J GM_\.A\} d\;.o‘;um.uaa.mﬂ
t_u; u,a(s@_i\).\ JL»..:).L».»\J\
Oalriall (5 sinal B leall daslia -
Aot 5 leall 5 jlall el -
(O jlanll d galll deluall g dpaladl d82) -
ALY § Gdally duadll #) 81 -

MJM\ Q).J.A:Cﬂ\ ;\‘);‘\ {‘3 Q:\AS;.J\ saluddl ;‘J‘ ¢ ga ‘;}
sddaadal) A8y Cuy il -6

e Ciymill Alaall gl Aaadle Filad e MLLYT y yotl Cisa
Gl ) Gl GO e ekl Aaadld) il Al e
A1 BVl Jeles ns STEM s sl slell & (o sitd
e Ae i) &y il Gadad a3y Adaadlall Aday Gl Glus g cddUall
Lasls€illy aolell (2 el dusae Qe (15) Lol die
Gl 5 Aanla) ) Ae (e aaaladivl &5 «STEM Luxor _»=d¥L
(Y e Aalaal) ) Hlgall AdaaSle AUad o DALY el il

Grbil a3 el a3 s ABad) AUy gaadail & B a3l Gleaa -
glal b oDl 48 jain) A (pe 3l dass sie coluas 35k e ddaadlall ddl,
e lla S48 ppin) A el disd saph e dlldy dddaadl &l el
Gt (e ) AUN Aalaals e ) Jow gl b 5 dae Ut 4 el Ua

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

il s aasae o GO 48 jaiul A el g sane = Adaadd) ddlhy
AL8y (75) 3558 S (i 8 o Lgarndi 234385 (150) e ) o s

1A ) Jalra Gl -G

O Osm Bl Jelae Gliay ddas ) A8t Jaall Sl Giles a3
aAlaiinly doleadl @l jlgal) ddasdle il 40SN A ally 5 lee IS Cila o
(A Jsanlls eaa 5o 9 LeS il Gl 5 SPSS el 2

(5) s
Alaall ) jlgall Adaadle d8dad 1Al BlusY) Baa
ST D S P T
140,799 | *) bl e dilie Sl 8 olall 2 L% dduall 3 el TDS (8
’ (il el — s ola - sl
i g5q | — I o ke ele) oLl e B i PH G el 01 L8
’ (J},\.LA\ cla
**(),782 elall (e Adlida e 8 Ol CuansY) uld
**0,665 3 gm0l (e Aie 8 Llae slall jue aliiy
**0,711 H@bw\&"—l}ﬁjdwuc)_\)m:u\ﬂs
**0,698 oeaall i pall slia (je die dallas
**0,885 G5l A g YY) il sall Jpa 58
**0,775 Grgg il dna g

Las 0,015 simsa ie Al i ,¥1 Blalas ad O (5) Jsdn (e gl
Ll Gl e dgile da )y e Aaa D) ddlay o e Jy

sdlaad) ) jlgal) ABaadle dBUay il ileaa -
Cronbach's Alpha :fLis_s Wl Jalas 48 jh

Al dalbae By e Adaadldl dElay Gl Ol lea W
Ul i 55 a3 56 SPSSzali_y aladiuly JSS A8 53 jlen JSI #Lui o ,SUl)

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

(6) s>
adaa Sl dday b O llee Al

s Sl Jalaa uﬁﬁ: a1} el
0816 o | Tl b el A Al 35l TDS
> (J}M\GQ—&&U-J&A&L«)GN\OA:&E&A
0.802 5 slll e Adline clie PH Ol o)1 Gl
> (JM\;\A—)A,\;\A-JL&A;\.A)
0,816 5 clall e ddlide e 8 Al uann&Y) uld
0,794 11 4 ol e e (8 Llee clall jue ualing
0,831 5 pan Aol gl jalias e p @ AUS
0,809 4 o)l iyl ol (e e dallne
0,809 5 35l A5 S 3l 3l Jpusa
0,795 5 S5l Ay
0,816 49 JSS 48l s

e Ja L Libiaa] 4 pia il O e a8 O (6) s (e ol
Al s

Ll 5 Litn llns Aland) ol jleall Adaa Sl Aoty 3516 pe 20 aay g
& Aalaadl &l jlgal) Adaade ddla Gaaval @y e plyg dlelnhd 44Ka)
il e sane e Gubill S el L 5em
sl Ay il g ) 2y <Ll
(sp ol ghd sae e dls jall sda culaill
Aol 0 yua ) Ml Cindl &y pad Cings sinsd) o ad (g cingll s (1)
o Ayl ) A1 e 5 s LpmSl B S il
e#\goﬁjﬁd\é}m\@mlﬁ\gmdﬂw\&bb\.&d\w -
STEM La sl sisill
Caall Oa sal g g ) e\dsl.u\_; ) LN ‘;_c\dg:}!\ dall @l jlee dnati -
STEM La sl siSill 5 o glall & (48 siiall (g ) S
Tt U1 5 g Gl dad el w8 A Awad) LI (2)
MUl Jee Jaa"STEM LUXOr yadYL L ol g3l polall 8 0y gdial)
plhas (ke Ly (Al 5 A pad) eae 4y seany STEM (eolae s2a] (A

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

o wll bl Gty Ailaall 5 aslall g 1 G JalSH aei 315 STEM
galall Cle g yiall

Cuall M (e 33 galall 45kl Gl dagl) de gara JLEAI (3)
STEM LUXOr _wad¥ls Lis ol i€l slall 8 (8 giiall s jaa g 5300 S
Lo 51 30 shall 8 (1 giiall s e (5 538 N Jeandl) 3 e &y G

Llls (49) 2021/2020 () sl alall juaiYL,

daai s danlul) Enll de sana Miad 11B, 11D b Jlidl o

ol (8 lagin il o5 (IS s e SVl de geadll Jiad 11A

Bl Canall e e 3 65 1agn g clig ) oS Aaila e DU 486K el
(3l 19 5 (Lla 15) ddUa Wi 34 (4

U il e Cunll il yskie s 3 sind) &l e (4)
A yaal) 25yl Ayl WD o LasSl) 8 e el s JRiuaal) pgiial

Y ol ey dilaall Gl jleall & ety cdadlill cl il
Sl el o2 b alall il Gl Q5 Cus gl aladiuly cOISE
. S".. “ “. - n ‘):u;.‘u - - ;“

fe geaall araai Glo Jall Gl adiel sl Lyl asaadl (5)

el Ak o Ll B el IR Ge o )y sl sl

A el

sduagl) 4y jad ol aY clalaiuy) (GG

chdaill Lyas )l i) gl e Jgumnll -

Ml il e i jaall de U CLSRY) g -

Sl de seaay ddla g s S e o Y e g -

Y ASE b -

Qs plasil & s ableddl exe dlaib S KV QU Jwas -
[ iy

3L dpas iy halaill e G g g Se duale o gmali ) BLE oL -
3 dealy (13) J&& maasms "Chemistry with Robotics"asb
Jnadi b s 5 Sie duaia e Chemistry with Robotics

Chpus S daie o malipll 3 oo b, ySY) QUK &8, -
Al jalas JS5 Leae a5 "Chemistry with Robotics! s

Jaray dpleral) ddaisl) aladY da O Al o) sally il a1 il g -
RWGLARIENN]

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

ela¥) Jamey dolalill dhaisl) ALy da DU o) sally cl ) il
(1SSl 5 el o) saadl g coly 5l

Uar g S gl s Al J<Gell delical 40 50U Cilaxdll 5 3 jeay) il 6
Al O ey Gl g g 5l vy adaill

" s s Y1 aSall ds ) Cigag ) apenadl Ao DU Akl o) 3aY) il
PH Sensor <TDS sensorjbuﬁu\ BEY ‘é)uj

polall (& 8 ofiall A jday eLiasSll alaal 43\:9,\} g_m.ﬂ\ °)55 C_uay
STEM Luxor »=8¥U La sl 5l 5

Jsaill Pa e sl Gpnad) Jabaa ol Jgeaill Jals Ll 3 o5 Adads
Microsoft Teams z<li_» e dual Y

G B Caall La gl giSilly aslall 3 o sdiall Ul ALl
il de sane Jiad Sl (11B,11D) s STEM Luxor
uﬂ\@wujﬂ@bﬂ\ﬁﬁjﬁ&

AUl el alall Cargll - ik
)MMJ&MJ}JJ\AL}Q&_}}JJJ\ :USJSLACUM‘;L}JJ.\
@ sl Gl all GOl G QU Jare Gadigay L ol
sh33,Y) il 53 (e (piSaiall

GlisSe oAl GO Jaray Za 2l e ganall BUa
RIS RUPIPR

MJMQJQJJM&QM\KSJWAMQ@&M\&&
() AL B s pusn o i

Al an Ul A ya Gl alae @lel a) o d6Y) M:.,A!
g 5 Kae e Chemistry with Robotics gl 8l ye 30 )
(D55l Ay D shad g5 ) Al e GOl g 50 L o,
Lee ) sil 5 Sensors leiiu¥! 5 jeal gt aSaill s s 50,1 50 Jua s
Gl b i e Al Jla g Al e 5 celasll Jase (8 duals
UAJMBAQMMJM\&Q)J}J‘MH:\JSJM(J ‘@JQA:\SMSJMJQ
A Caall (e @Ml Gany g cDUlall Jara (udiga “gi}!\ sl
dae A S jlially il Ase g (B @l e cplalall (g 538

sl (o Slils

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

gl A Bl o saane Al ASE (e AIEN Aa el -

& aahadiny sl dadla axe g (TDSelll & 4nll C)ud\ A

Goob oo A Jay Jaadl (558 dllae g el 550 o deluall f (ol
Aglee 43yl 400l A8 Ja e 1538 G s ) e

Sl Jeorer Al ot s daall (3 ol AN Alajdl -
w%yuw\g‘)&bfd)y‘jTDSﬁ)@Aé‘:&J‘)’_ﬂsc:\.‘u‘)w\_}
e}@m:da.ﬁ)q HA\AAL;:\)B):JLAS‘M)&A\ S Akl Gl e
sl s s sl 4 TDS
STEMw)MdﬁwM\d)&@u\M&mc\}\ M\JJ\MA)AS\ -
s g anlly celhjuall g celiali” b lia caula i 4w C._uA}J dsHaall
m&m)\‘d&wad;és\)Juuﬁjjeymﬂ&y&*d\jsu@agj\j
Lagdei€iy Y ulall (pae Gliad) & WS W & TDS
el L@:\L}SUSA.\‘:;\” DY) B‘}ﬁi C.TP.A}J s adl e gleal)
5539V 85312 a5 LS5 colall 8 TDS A
M\Q\#&Mb&})ﬁd\mw\éﬁe\_ﬁ:\MAIAM:UAJAS\ -
lgaranal Al L;J\ g gl CS\A} Jedl (358 g ddcalad) Aa gyl -
uJJAJ\ cdﬂ\jc@hmﬂ\ﬂds.ud‘dﬂu))h}
paliall Cinla 5 ol Cua bl sty bl s o685 & (s gl
s JEE i e il A (Rl

S3 Ay LS Al Ja @l shad 4 Javsy )8 AUS ALY Ada jall -
dal lein Lad JalSill (iady eila g8 o3 JISTEM e (e paaliall
ans )l 5 cdgladll Aada gl Auzaly ) alie ol WS Llee Al S
A Adall Y] Jie el amlie ) ABLLYL ¢l g o S
Caslig elall 8 Caildl) (s ¢ im 5 ael) Bl celdd) e elall b
el

riagl) 4 et 3di ey

AN ) jall T 5 anall & a8 25 5

ALl Eual) ¢ gaf  gaakad

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Gsa gl aladinly dalasl) &l jleall Aaadle Alay (e JS (ke &5 Cua
QLA)A]\ MJ}@Mﬂ\ ?3} s@qﬂ@d\@}mum& ‘"Lf'{)é K< e
Ll Ll

17 Al gl yal) gy

Gl de ganal (o\,.vd\ Eslig oluall EJ);) (‘Jﬂ\ > A s idg
Sl o) e sand 08 @Bl 22020/12/17 ) £2020/10/27 5 5l
4&4\)&“ (JM” C_\.’u ui ‘_;‘: “;u‘)JAJ\ d}d;ﬂ hﬁ) u.a.a.\) Aclu 3&\}5\
9 LS e 0 gu g )S0a el aladinly Jjiell (8 algal) (amy dasil QU
() J sl (e

ey Gadad i aladll oa jde Guod elei) oy thany Gl @lgdl gl
(S8 JSE2020/12/20 gty Adeall Gl Hleall Adasdla

Aghanl Aalaall laed Sl gon o5 28 JSodlell il e
(uasYISPSS (v.21) g aladiuly

(7) I

Gl Ay Gl e a5
(Gl olse B3 g ulna) 1Y) alaill il
slaall 83 ga julra s elall dagida Ciua g 1Y) alaill il Cauaa g
A Al aalaall J Y alaill il J sl
sall il 1 J5Y)
slall (8 A1 L) SN el
clall 8 Al uann&Y) BN )
) slall yue :@\)M weoll
slall 33 g (ulll gy 5 ) aaansl 1o 5 el
(g__a)ﬁd\ ol dallza );@lﬂ\ V‘Lﬂ‘ il
.o\:mj\ ula.a QL\LJ}AQ} ‘c\.}al\ Q)L agy ‘;l\_\l\ (Ja_\n C.:il_\ Caa
bl &gl 36N (Al
cobaall dallee cibilae ¢ SUN Al
elaall &gl e Aaalil) eal Y1 - s al)
bl jue dadlaal Cisi s ) aranal g 5 pdall

2020/11/30- 10/27

2020/12/17-12/1

L& el 9 Lgalali g Cia) il
Cadl (s oo DY) B Ge Ll Gl &5 2 e (S
Al saill e Gl 5

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



22023 Aiu

sl e

(1) 2

(1) Lol

ALaladl dygasil) Alaal

i gl Al g S Gl g e AU Al (1)
Ayl 455l B ylat e 1 elaal) b i) gealil) Adels L

b sl A yag (5 1) (I Cial) U gl ALl gl At
¢ iV a5l S0 5 o slall

(Js¥) Gl daa laal DA e S Jisadl e Ay
(e Lﬁm)
EMa s a sie G (0.05) 6 siase die Tilean) Jla 3 aa g
dalaall Q\J\.@.A]\ &;Mh@@am} C.AL}).\]\ :\.u\‘)&d.ﬁu;.\]\ ic jana
(ganll Galatl) Adlal Gl

Sl el AaaSle Ailad saedl 5 LA Gkl 8 oy il de senall U
(A J sl e 5o LS Aalaal)

(8) Js
Al leal) il jlal) 3 (sandl g LA il s s Jans e cpr (3A Y
MG 'IA ||

& Sa Gl ja cﬁ;\a...\é i _adyl bagd | | .
Sighvall | dfbal | T| g | abuay | G| Sl
71898,0 | 9,7059 | s TDS Lok
il sl
slall b Al
0,01 33 | 79.502 e &
: : 0,89562 | 254706 | s | el (e dilina
clo ke sla)
cla —
(J}.\.ual\
0,61473 | 57647 | 8|80 s
PH i sl
0,01 33 | 38.863 it clie
’ ’ 120937 | 14,2647 | s | sb)eldl s
_)A..l C«\A—).LSA
(J}Q.LA\ cla
0,50752 5,52 8 | oSy 8
0,01 33 | 48,474 o 3
’ ’ 0,49955 13,82 | oo | ddlise e
cw\o.n
0,01 33 | 61.829 | 0,74814 11,52 | 8| e oalion

ISSN: 3009-612X
E. ISSN: 3009-6146

deall aa gal) (gl o
(AN aa gall (A gl o 3



22023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)
o | clage | Gdad | @)y bagial [ | .
SigAhal | dfdy Al T| el | ol Gl | dulead) i el
G;LLXAQ ;«LA”
sl (e Ane
0,65747 | 32,15 | @ .
Al
1,00799 | 51176 | o8| oe s s
0,01 33 | 54,523 Sl e
044781 | 112647 | | T 7
0,78079 | 62353 | 18| 0 e dallas
3 ) olia
001 33132449 | 0 60064 | 14,1471 | g | T
0,78079 | 62353 | 8| sl Juas
A4y Y
0,01 331 47.803 | 60064 | 141471 | game|  HFD
i Sl
33 | 43,803 | 0,75996 | 6,2941| & ]
s L) 2 [ |
0,01 078079 | 142353 | soms | N 2
91,342 | 3,49650 | 55,6765 | 8| . .
’ 2 2 < A
0,01 33 387517 | 1397941 | @ | 2 070

G 0.01 G siua 2ic \:\.\LA;\ Jia E)é. iy o (8) Jsaa e goal)

lbal daaSlall A8lay & odmy g zeali jull Al ja Ji Sl Ao gana o gia
LS AN A all A (JSS Gl leall 8 Adaadlall ddlad gamdl (gaalail)
(11388 (e oaly

© e I
St s [

PR |

Bt = M

gm i |

7k oo

cba) s

[ - I [
LN 1 l 4 l
id1444
u’!‘«m 5 Pair 4 Pair 3
(11) &

pIp

1 o

[E Ay |

ISSN: 3009-612X
E. ISSN: 3009-6146

Aglesd)

Aol aa gal) A gal) a8 3
(A9 AN 2 gall gl aid 31



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

sdaland) il jlgal) Aali B alipall Y)Y ana Gl

sl el Dyl Ak e S8 mdipl) dl paa il
ol sl é})sj\ adya cP@COhen’deQu}éw\ Q\JL@.A!\
()0 523 (1S eas LS « 43801 i3 e LSl (] Aad m 75

(9) s
Alanll ) jlgall AdaaDle 28U dpilly il ans laie s AlE) () a5 () a8
S g2 D| T4ad| Gui Llaal) &) jlgeal)
G | 8 el 823 bl o) sl TDS (el
RS 1419] 79502 ] osesle - hia sle) slall (pa dilide cilie
T ;E; ﬁ;j\ cla—
o | Adlise e PH s souedl Al (il
oS 6,93 | 38,863 - Lo e olie L) L) o
- (U sinal
=S| 8,64 | 48,474 | (e Adliae e & Il GuansSY) Ll
3 ol i 5 L\LQ.D ng\ %
21103 | 61829 eh] ot Sl e g
C 4y
BN (8 | ae (ol gl jobias e 8 AL
- 9,73 | 54,523
g
é-.é @;43\ &J)..aj\ e\_uwé\_uc‘*\a.“a.n
S| 578 32,449 | g : 2 e dde s
S 8,53 | 47,803 j: g gyl A gy i gl Ja s
3 Y
- sy
S| 7.82| 43,803 | om EPTRIEESS
o IS Al
S| 1631 91,342 gom ANEE

A el yall) Jitesall Jaladl 5l ana 2 o Gibad) Jsaad) (e peacai)

(el dlend) @l jleall) aolil) Jaladl 3 (A peall Al 3 ks e

Gl leal) et o gainll il aan o e Ju 135 (0.8)< e
PPN

dland) ) jlgrall Apaailly Ll Jamall qanasll dopud
Ualaa alasin) a3 dlasdl Ol lgall Lpatil Lilly gl ) Al sy oSl
ML Jaxall s

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)
2(10) Jsaa (o3 LS i) cania]
(10) Js>
Ll &l jlgall Gl aall Gl s
. L[ Aa,d [ Bagdl [ L
aya )l | e saulal) &l i)
27 9,7059 1B | (S B Alall slsall TDS (k8
Jlad 1.49 )54 L | ) sl e Adide clie (el
’ SAT| @ (ssinall ela — ay sla - ke
5,7647 8| Slae PH Gmsouedl &850 Gild
Jlxd 1,47 15 —)A..I;\A-JLQA ;LA) ;\.AS\UA:\&EM
14,2647 | s (sl ol
3 11,52 o | Adhiae clie 8 i) Gy uld
lxd Wl ¢
J=| 1,58 32,15 | @ et
14,1471 | s 48 5> olpe
d\aﬁ 1,24 15 8,1176 g_;-é @a\.}d\ &ll)ﬁ )JL;AAuc ﬁ)ﬂ 3_1135
14,2647 | s Jo
Jad 1,41 15 6,2353 é—‘s gﬁ“‘“ apall slae (0 die dallas
14,1471 | g
Jdé | 1,65 15| 62353| 8 g s W i 5 SN 30 gl Qa5
14,1471 S
Jd | 1,64 15 6,2941 S8 Sss ) Ase
14,2353 | (s
. 55,6765 | S8 A A )
Lxd ] :
d=] 149 147 139,7941 | @~

ey Apailly bl Jarall ansll s a8 o i) ) e sl
O sle Ja Lae (2-1) il saxa (2l saall 8 ady dleadl &) jlgall Aaadla
Aolen) & jlgall dpaii 8 4de b 53 ali )

&ué\@cw\o&&u\ﬁujiﬁj

aal a5 Al el Ayl e sl il i) Anila

o Cun claglaal)l Ji Gy Adall allall U] A8 el oLy clgiale
I paic ) calea bl bt JDA 3aaie dadsl s <l iy (U
QA i e AlhesSl o ladll 388 &5 Eua thpalail) Dleall | saa 5 Unid

ISSN: 3009-612X
E. ISSN: 3009-6146

dehall aa gal) (19l o 5

(AN aa gall (A gl o 3



2023 L gl gl (1) 2 (1) daall Alalad) dygayil) Alaall

)AY\ .ﬁu)‘gb ‘\..\Ajﬂ‘ ujc 6 )9d JmSS\ Lf‘l“j ?L.A\ ) JAaxs O e.g_us.\h
el Aaleall il jlgall Faaii & caa (53

%) (a\.}.‘d\ Q}L} “’17.““” BJ);) C)M\ cab)ﬂ\ éﬂ@)&ﬂmﬁu
doa ) AU 8 Judute JSG) Lpaseal o3 el il (e Judlas
o A Y ALY e ol s Auleall ol jlgal) s jlany o3l
Oe a3 s agedil Jaall Cile gane i (e dibee &3 K e
i) dsgnall < gladll OO Ll ) @A RUBFC! 2a e dlae S
SV 8 Jama eb ) J g )5 Al o el

1baS Al e O gabinl) Lebanaty ) aal) e g 58
c@bﬂ\%@@&y}J\M&)ﬂMQME&

d.auj 6;\73-0:15]\ Jaxa" STEM J\)Al Jalza 32c ww‘ :\Ty.a.».aa.\]‘uz\.\
.Qﬁ}‘j\wﬁa‘aﬂc:\a&)ﬁ@gmﬁl\&u}c&ﬁj‘j\&u}c@w\

Gukis Jowdl & ol aal g ol dpal @Y Jaleal) alasiil

A prall Ag ol Ak e Al cile g il o a3 aledll Al il

¢Ailaskl) 4y jal) Bl deadiiall Gl WL A ja Je ol Jaa )

Jare Jals Lled 4 il 25 nie olaY) 3eS 3 8 Gaa A Y
sl

Ul €] ) cal s g0 Y1) Asa s gl aranal dee i

35 8 Aenl) ) jlgall 03 ki a0 91 dna sy 3 5SY1 LS ) gl
DUl Leall 6131 (5 siane gy b Y)Y Al S dalall e 5yl
s ¥ 55 duasll Ol e e sene Gl (12) JSE meam

(12) J<a

s 93,1 5 il @Ol Jua 3
ISSN: 3009-612X Aedall aa gall 1) ah )

E. ISSN: 3009-6146  (sisASN) aa sall (1 gal) o il



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

S A ) cadaa <5 (2020) Fung 4wl 2 4 L e G 1A
cilidlially lead) Jaalls osSaall Joadll G Adelii Al jind Gula
& sl G Call OO (5] dulaad) il jlgall 5 4 paal) culillaiall dge]
Aleld ) Al clagis W 20 (el due & STEM (el
Caall s (s dlead) Sl jleall 5 A paall clallaiall dati b Al i)
Chen and Lin) 4 4 G885 WS STEM ool g 630 G
GOl gl e e Jaall 35 ma Sl @ash il o 65 8 (2019
Alaal ) lgall anli 5 )5 pia o Alaad) agll Jlewn 4aaiis STEM sl
Cpalzall llaadle UK 4 oiSall el g ddaadlall clitay 3k e
Lelilass
Gl dilua ¢
(YL Al a5 00l e Canl i il g s B

abill Gl g el ) aeal (B A peall el Ak calag -

s STEM Lia sl 5iSill 5 o slall (& (38 siiall (s jlae DUl 45 yisTY)

o L Lad JalSill ol 5l 5 camliall Colyind agh g (Gpabeial) sae Lol

o Sy Tl 3 555 ey oo g AR CYladl) (e el
Meaningful learning =all (52 alxill 38 8 Cruay Las caaalaall

Cpalaall u il Cpalaall Ligall ApaplSYL i 535 el o Gpanai 5 um -
O O Jlga aal (e Ll i caL elayl dall Gl e e
G pdiadl g 2a 1)

Alaall (& Sl med 4SS o agn ) Gpalaall oo i) e -
A |yl 48 play O

ki e i A Gle g paall o Qi) aladl) dpa) pia) cauda g Dlaia¥l -
ol 5 13 il sl 3 e Cppalaial (Sl (i Ayl A5yl
Agalail) daleal) 33 52 (o 2 iy Laa by ) oS dadlas Jia (5] 5kl

2 STEM Jaae; YL maliall el y ot o 0 sailal) olaial 555 pa -
Ol 5 al gl A e daail Jal a taslall malie cliss apana
el Al xicuall dpaiill Calaal (Gaiai g ¢(palaiiall

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

da yiial) & ganl)
ety o gl Gang ) B (S Adlia 5y Sl il ¢ ua

Ggall 8 A peall &gl Al e Al 5 AT dualST el Aleld -
st olb sl e elay) Jall b leas dalaall il leal
STEM

So el Gy B paal) Bl Ak o Al el pensd -
U Sl s ) Sl Alas)) aaliall) (s Al Al il e
(e laiaY) 6183l

o ol iy el e bl Slo wl aladl G jiu) dlels -
1o e 5 il 5 ol 5 5 eeliasl Bale

1) gl sl Y
pstall salaal Sgall okl (2015) ad Cingn de by Cpunall Al 2o aual
& el aize «STEM Claaly )l 5 dsnigl) 5 4ill 5 o slell JalS ¢ guia (8
psball alai sl 8 Jinal) aaill S pe Y byl g o lall alaty ailad

s 7-5 A sl (Galy 1 e g cllall daalas ey Nl

L sl sl g o glall 45530 (aplaad daelall el ol (2017) sl 2500 ol
maa g Lehe 31 AlSa) 5 LI jind 5 sasiall GV N e US 3 STEM
171-401 «(30) oLty s 0 A4 ey 53 51 o slall Al

Claaill g (g ST alail) dlae | paall isag )l & 5 e (2010) Al dad
L 1Sl ) el Ll ASL) S pe (e el A g il Al oAy g )
26-24¢(1)24ailel) A Y Aladl) cadal

Al aglaill alia & daledl dpul Hall il 2l Caaad (2015) ale dead dps o
cu)LJ\}:L.uALJ\ 4l c;\.:\.aﬂ\a.s.\m c‘&)m\.sud\ KP}S}\SKS\ ?JM‘ ;}m‘sﬁ
70~63 ¢ S5 J Y aaall ¢ il

Gyl dae Qg )l Clibue Ge g id da (2015) dall Al Jlea
40-33 Al

ismd 0V (1) sdiall 5 Gm s sall G p2i il (2010) Bakass a5
sy il g delall

A el L all 4ok o o8 5 8 e paenai (2013) il dene als
A il 48 QU (sl (8 prall canll (i 5 e shaiall clSAN dpaii o il
A S i iy i A 6315 580 Ay A0S el e 5

Sl A 15 alEl T yee 4 el Ay S il i) (2015) Sl dese als
A padll

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

s Apali (8 ey plall o i) oLl #3pai Adeld (2009) (Y an
b s aliall & il Alaa ol 1 8 apalSY 6ol 5 I aylai)
167-135 (= 151 23al) ¢uadi (pe daala ¢ a il

S lgal) Apaii G AaaSlall |5l zasad el (2010) O)sa) G5l g5
LK ¢ piale Al o il J5Y) Caall (U (53l sLasSl malia b dleal)
(s (e Axala iy il

Bobs galiall 4 padl Lxaall dpalall Gl leall 21685 (2002) 2eae dus 5 S
635-616¢(2) ¢ gaall Alaa ¢y il

ouod Al o A8 s e Al jiu) Aleld (2010) glaae Ble A5l
2 Alaaall ) gl alall cililee il jlga s dpalall aaliall dpaii 3 o slell
il ) agme ol 5530 Al Ll ) adeill (e SN 3D 20030
Bl dxala iy 5 il

Lzl abedl) il (any e el dnl jin) Aleld (2013) duaddes ()8 (3
Al (5l elaasS Bale sa Jaall s Aland) ol jlgall 5 AilaasSH asliall dpais b
‘:g),\)ﬂ\ gl g tiﬁ.u\)ﬂ\ gza o)y ¢iSa :ﬂ\.u) usﬁ(b )I:Ld\ Caall
Boalal) dadla

sl Gaodl e ashell Guod Gl (2008) Gsi) dsese Cile
05U

a5y Sl ) s 03,Y) aeall o glall ailad (2005) b 2esa dl 2
Aclball

ol gy el ol (2022) 2gdl) dr dll 3o 5 gl o al) 2o Al 2
Caall O (al claasl ) sy Lalaal) o jlgall dati L aslels 5 Jadall olasl
166-109 304 52 il  slall Alna ¢(g 58 J5Y)

e gpaal oY) il JReS sl o1aY) Ay (2015) ol 2 gena Jiie
Aaals il Alae dapall jae &) sgan Lin sl iS5 o glall (8 (4 pdial
445-337.(1)162 Y

iyl 5 dunigl) g Al 5 alal) JalSE dga sall (slsall (2017) el e deae
s bzl iy aslell Jadl aaill S e dgend) Ay ) ASledl
oAkl 13 g Ll dada (128) e

0o b Ladila iy g g 1 Lo 5l 58 Bpalal) B (2016) (o2 0) s s
(n 8l pandl alra jaigal dadie ding 485 (Gpaleall 45 50 ) 50Y)
AShaall ¢l N ean Il e iy 555 8 el Amals 5T 26-24 5l
A graall Ay el

o Bt Lo 5% Ll i) S (2016) ) 2sene Gile s ()l daadla
bl ) g s AilaSl) aaalial) Apaii 8 e 5 el e 206 ALl
Ayl ashll Fladll dadls dlae AwlaY) Al O sl
.1984-1958¢(10)30

Adlide Jalail gl 3 W iy dpaieill Cagog )l el (2015) Jiial) A48 clag
38-36(1) Anall Cisasll Al alaill dpadl 5 5 Sl

ISSN: 3009-612X deluhall s gall dgal) o 1)
E. ISSN: 3009-6146 (55511 2a all gall ah 3l



62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

4ia¥) aal sl

Bagiya, Y. (2016) A Study of Evaluation Methodologies and Impact
of STEM (Science, Technology, Engineering and
Mathematics) Outreach Activities. Unpublished PhD Thesis.
Coventry: Coventry University.

Carter,V.(2013).Defining characteristics of an integrated STEM
curriculum in k12 education, PhD ,university of Arkansas .

Chaomin, L.(2017). Multi-lab driven learning method used for
Robotics ROS Study© American society for engineering
education. Retrieved:
Jan,9,2018from:https://www.researchgate.net/publication/318
245279 _multi-lab-driven_learning

Chen, C. & Lin,J.(2019). A Practical Action Research Study of the
Impact of Maker-Centered STEM-PJBL on a Rural Middle
School in Taiwan. International Journal of Science and
Mathematics Education, v17 suppl 1 p85-108 Jun 20109.

Cheng, J. & Kazallka, T. (2016). cognitive flexibility theory and its
application to learning, Syracuse university- RIDLR projects.
Retrieved Jan, 5, 2018 from: http://www.ridlr.syr.edu/

Davis, Kim, Hurst, Jennifer, Hawkins, Susan, Winters, Neva (2014).
STEM Capstone Project Guide, Summer Ventures IN
SCIENCE AND MATHEMATICES, PP1:13

Dilekli, Y. (2020). Project-based learning. In Paradigm shifts in 21st
Century teaching and learning,24,55-68.
https://doi.org/10.4018/978-1-7998-3146-4.ch004

Erarslan, A., Beliakova, I. E., & Kecherukova, M. (2021). Shifting
to Online Learning Through Cognitive Flexibility. In C.
Crawford (Ed.), Shifting to Online Learning Through Faculty
Collaborative  Support  (pp. 82-102). IGI  Global.
https://doi.org/10.4018/978-1-7998-6944-

Fung, CH.(2020). How Does Flipping Classroom Foster the STEM
Education: A Case Study of the FPD Model. Tech Know
Learn 25, 479-507 (2020). https://doi.org/10.1007/s10758-
020-09443-9

Kaelly, J. (2010). Lego Mind storm NXT-G Programing Guide, 2E,
USA: Paul Manning.

Karagiorgou, A. & Spahos, M. (2016). Chembot: chemistry with
robot. The European Journal for Science teachers. Retrieved
Jan, 8, 2018 from:

ISSN: 3009-612X deluhall s gall dgal) o 1)
E. ISSN: 3009-6146 (s 5SN aa gall A gal) ad 3l


http://www.ridlr.syr.edu/
https://doi.org/10.1007/s10758-020-09443-9
https://doi.org/10.1007/s10758-020-09443-9

62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

http://lwww.scienceinschool.org/content/chembot-chemistry-
robots.

Khadri ,A.(2016). Strategic Future Directions for Developing STEM
Education in Higher Education in Egypt as a Driver of
Innovation Economy,Journal of Education and
Practice,8(7)127-145.

Kim B, Wright (2019). Improvement Science as A promising
Alternative to Barriers in Improving STEM Teacher Quality
through Professional Development, A Journal of Education
Strategies, Issues and ideas, v92, p 1-18, Published online (8)
a 20109.

Lowrey, W. & Kim, K. (2009). Online news media and advanced
learning: Atest of cognitive flexibility theory, Journal of
broadcasting & Electronic Media. VVol.53, Issue4.

Malik,K.Zhu,K.(2022). Do project-based learning, hands-on
activities, and fipped teaching enhance student’s learning
of introductory theoretical computing classes? Education and
Information  Technologies https://doi.org/10.1007/s10639-
022-11350-8

Morrison J. (2006). TIES STEM Education Monograph Series:
Atributes of STEM Education”. Baltimore, MD:TIES, (2), 5.

Mosley, P. Ardito, G. Scolin, L. (2016).Robotic cooperative
learning promates student STEM interest .American Journal of
Engineering Education, (7)2, 117-128.

National Academy of Engineering and National Research Council
(NAE). Engineering in K-12 Education;2009. Washington,
DC: National Academic press.

Perkins,D.(2016). Using Project-Based Learning To Flip Bloom’s
Taxonomy For Deeperlearning.Retrivedfrom:
https://www.teachthought.com/education/quality-project-
based-learning/

Rusk, N. Resnick, M. Berg, R & Pezalla, M.(2008).New path ways
into robotics strategies for broadening participation. Journalof
science education and technology. from:
http//www.springerlink.com/contenet/102587.

Sarmiento,B. (2018).Developing a Disciplinary ldentity through
Writing in STEM Undergraduate Research Programs.
ProQuest LLC, Ph.D. Dissertation, University of California,
Santa Barbara, ISSN: EISSN.

ISSN: 3009-612X Ao bl da gal) (1 gal) oo 5
E. ISSN: 3009-6146 (s 5SN aa gall A gal) ad 3l


https://doi.org/10.1007/s10639-022-11350-8
https://doi.org/10.1007/s10639-022-11350-8
https://www.teachthought.com/education/quality-project-based-learning/
https://www.teachthought.com/education/quality-project-based-learning/

62023 i gl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

Sithole, A., Edward, T., McCarthy, P., Davison, M. (2017). Student
Attraction, Persistence and Retention in STEM Programs:
Successes and Continuing Challenges. Higher Education
Studies; Vol. 7, No. 1; 2017 . doi:10.5539/hes.v7n1p46.

Spiro, R. J., Collins, B. P., Thota, J. J. & Feltovich, P. J. (2003).
Cognitive flexibility theory: Hypermedia for complex
learning, adaptive knowledge application, and Experience
Acceleration. Educational Technology, 43(5), 5-10.

Stehle, S.M., Peters-Burton, E.E.( 2019) Developing student 21st
Century skills in selected exemplary inclusive STEM high
schools. 1J STEM Ed 6,https://doi.org/10.1186/s40594-019-
0192-1

Sturm, J.(2013).Approaches to probabilisticmodel learningfor
mobile manipulation robots.© Springer-Verlag Berlin
Heidelberg.44-2

The Glossary of Education Reform.(2014)
Retrieved5May,2020from:
https://www.edglossary.org/?s=capstone

Tsupros, N., R. Kohler, and J. Hallinen. (2009). STEM education: A
project to identify the missing components, Intermediate Unit
1 and Carnegie Mellon, Pennsylvania.

Vasquez, J., Sneider, C. and Comer, M. (2013). STEM Lesson
Essentials: Integrating Science, Technology, Engineering, and
Mathematics. Portsmouth, NH.: Heinemann.

Wagner, T. (2012). Creating innovators: The making of young
people who will change the world. New York: Simon and
Shuster. doi/abs/10.1080/02783193.2013.795479

Willcuts, M. (2009). Scientist-teacher partnership as professional
development: an action research study, prepared for the U. S.
department of energy, Washington state University.

Wood, Benjamin k; Belivins, Benjamin K.(2019).Substituting the
Practical Teaching of Physics with Simulations for the
Assessment of Practical Skills: An Experimental Study.
Physics Education, vb4 n3
Article035004,Retrieved5May,2019from:
https://iopscience.iop.org/article/10.1088/1361-6552/ab0192

ISSN: 3009-612X Ao Ll aa gall Y gal) s sl
E. ISSN: 3009-6146 (s SN aa sall (gl o 3l


https://www.edglossary.org/?s=capstone
https://iopscience.iop.org/article/10.1088/1361-6552/ab0192

02023 L gkl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

anladl) o 19-.\..,\5\95\9%%31\\98\}43\ ‘;:\Mbkﬂ‘J:\:\u
(ralaill pagdadl) 84l Baly ) g Cpand) (2 aladl

g daa) labas C gy L2
(Sod) Qe dana 3gan o
(A9 uun dana bl ) L3
sl Gl fab
52 A kil g Sigad) S 4
Ol A 94

: S.- 1‘
et () oal) ol Cam ol i) @l e 2l daidd) Ciled Y calal
Sl Nie bl Jlaa) e (%72) Sl se iy G e (2507)
Al all ALY dae =i s el Ge a8t A Y1 2016
el caddail) S Ao aliy agll A cleln 3 das giay a6 g d0d
alial kil dlee gy Gualeal) (X el y g (%65)
LS Al pall il delida il 6y aveall addatll 8 il doasil iaY) laladl)
ol A agd Loy JUlY) Alee 3,8l <yl 5 adeilly jul) alaial aal i
en o) Aags Coall Ll (e 19-28 8 Aails Gy adail (i
Q;J&Jﬁj.u._\).mﬂ\Mwmujw\ﬁaﬁ&m}iuacu‘p

el 28al) A e 2l s 8l g (5 50 (e Ao ganan Al Al

daila - oally gl - adadll S8 ol adeil) dalidal) cilalsl)
19-28 8

ISSN: 3009-612X E. ISSN: 3009-6146



02023 L gkl gl (1) 2 (1) daall ALalad) Ligasil) ddaal)

The impact of conflict and war on public
education in Yemen, and the increase in
educational and learning losses

Abstract

The study aimed to determine the impact of conflict, war, and
the COVID-19 pandemic on education, and the measures taken to
reduce those effects .The war led to the destruction of (2507)
schools; the salaries of (72%) of the total teachers were suspended
since October 2016, which caused them to be absent from schools,
and the number of school days was reduced to only (100) days by an
average of 3 hours per day, and the percentage of teaching-learning
loss reached (65%), and the cessation of teacher training programs.
COVID-19 pandemic caused losing educational opportunities,
increased the impact of the war as a result of closing all schools and
depriving 6 million children of education. The learning loss reached
(525) lessons, which negatively affected the quality of education
and doubled dropout rates. The study came up with a set of
recommendations and proposals to reduce the rate of educational
loss.

Keywords: public education - educational loss - conflict and war -
.COVID-19 pandemic.
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