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Abstract

This research aimed to identify mathematics teachers' perceptions towards
employing (STEM) approach in developing future skills and their relationship to
their cognitive flexibility. The research used the descriptive method. The research
sample consisted of (50) mathematics teachers in Al-Kharj Education
Administration for the first semester of the 1445 HD. To answer research questions,
the study used a questionnaire and personal interview card- prepared by the
researchers, to survey opinions and determine the degree of perceptions of
mathematics teachers towards employing STEM approach to develop future skills
among intermediate school students, and the Cognitive Flexibility Scale (Dennis &
Vander Wal, 2010) after translating and codification by the researchers, and the
personal interview card- prepared by the researchers. the results revealed a very high
degree of mathematics teachers’ perceptions towards employing STEM approach to
develop the future skills of intermediate school students, as well as the existence of a
statistically significant positive relationship between mathematics teachers’
perceptions and their cognitive flexibility, it also indicates the importance of
integration between learning mathematics, science, engineering and technology in
light of future skills, and the importance of holding programs and courses to train
.mathematics teachers on adopting the best teaching practices in that regard

Keywords: (STEM) Approach; Mathematics learning; Future Skills; Cognitive
Flexibility.




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Lol

T e U RN
ellg o sy SUIGY! B s 3 Wysdy plil deglad) a1 e opy i
U3 U e Sy e e lrlanly ol e Al 2 Shlelly Bl
phally clmsdpS Jlatily Byl SLSLI @3 Sl SN ey as G
BB 89 Siie Y2 Lajlael duwdibly

Godol e Sldl My dwdibly Loy gSly pslall sl dT (STEM) J5os days
AL o e adlal) 58 et ] e sy @Al st @ SalEY]
Badas pxe o 2l 3 eS8 I e oy 2l 0 wlles LTy
Slol g pslall syt V2 zas 556 g5 Eu ¢(Hong et al.,2019) lawasd)
PEY ey aadl JW 3 olibdly Sl el T e L g1y 2t
b 15T 5y ((William& Dugger,2013) SISV e )il wo oISall | ddi
Slyledly 9l Gt p )l a2 e (STEM) oddss OF (Bybee 2013)
Moy st il e ol s daidly Lol plal) laad n 2l
ety (ptd) SOlandiinly ¢ b l) el 3 an) V) Slawasd) Cibse b oy
Al el e 33lsdly cCanially 352l by (il

Chradad) GBI il s s LKW J 3 el ) a0
55T L Ly ciedibly 2idly polally SLob )l o2 BT 3 el el Ll
plally SLob 3 bl cw NI 0L (YY) eladl SN Al g o
Yang & Tsai, ) &wsliy degie 3 Abile (68 ol pul ol dudidly Loyl
il o S e 808 4 ) el el I35 e g (Y Yy 62010
QL3S e JUVly Badate i Slemy oo Ll SBdly (OIS oy 2l e ded
.(Murry etal., 1990) Jsgurs s 551




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

b ead) T EAH sl GLoL U (STEM) g rL‘J‘ iy
WISl g B Sl s tes Jo adlll aslay Y (obasd) dgaloe
5 Naxd wasshy Gl iy (AAH W) Bl & Slol)l Slles ek
o Bliad) Sl deasy ciladly JSGYL folsdly el Jolbl Ly casTl oaSCall
HSS G o) s0d Lazll Shles OF LST(NCTM, 2015). 49,20l 3l ) <lyleld
Lol ohledly Sl Ciler bess gl Sl e
YY) ckedi €Y 014 (sls ¢<Smit & Bakker, 2016 ¢NRC,2001)

Jrad dad 3 B ool Olsgen 1ol oo mad) 3 Opelell g5 ety
dedibly LmgdsiSly polall pald 1oy o) eyl ololll iy (il
iongie ey (Torres& Statti, 2023) oladl 5 &I 550l laadly ©lasl Ml
pealdl abgy Sy Ldall OO Sl Lo JUI plaaYL (STEM)
ol JISUT L Wy odlly petadl il (3 Lol s Bidly plall (5ol
(Torres et al., 2014) e\l

ASh o (STEM) Zimgie goaly 339 Lmppdil) o813 Sl gl a3,
I GLAL el ga (STEM) wdes OF (Karademir& Yildirm,2021) jeathy nesl\S”
25 o (oMl ol Ul 2 ekl Sl im Of AL e SOA gl Vb Ss
Mystakidis et al,, ) .Osladly ¢ bolydly casldly ¢ oluy) Sadly (gaidly S
S o o 3 il aland) Ol e aw ol el =y (2022
e,

Slwog ST Eom ¢ (STEM) domgie 30 olos Gedmn Ml plexa¥) gl 11
National Science Teachers Association s>l LY (3 aslall alal 2ubll dmed
ekl V2 3 Slall LSSy iesdl sl 350 e (NSTA2012)
ool




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Elolt & g ol el (sptly Ll e 2 Cpelall gt ey
O (Waters,2008) 457 dulys <oghl o gt I ilgdl Guiond wgomwr (39 ey
3 Y Gpldly wled) S (Bl (Blpan Lo Gl Baall Cpalall g3
OF Slulll) asy opebl LS (Caally (yadd 2slid) gyl SlonglinV plisa
psbal) oeled ity Sty (rpagdy Cnalall Slsal Spies G Ralg] B s
@bl UIS” ((Nadelson, et al., 2013; Chai,2019) <lubl s duwdibls Lol
e 3y el (8BS By Wil T Cpedall Sl OF (Y01 A) s Al
S o2 a1 adelally Sl o) sku¥ly LSl e 0 (STEM)

SLAE Rt ay Janll sdoladl V) Solie e e 2STY1 W Ay
OF oo oJbs (Zmigrod, et al, 2019) Cudl o axgll Sl & LIEV) (3 delis
A1 8 Jol o ol OF V) (58 8y50r Bpmalad )l (3 55300 gl 0 il
Bgs S adbll oSl Loty ((OECD, 2019) phadl & Lajgld dly ogd
435 «(Noyes &Dalby, 2020) slally aasll pladly (aSjLelly juamd) o Ldseie lgions
Coall Biblal elgall adlae §)9,2: (Beilock & Maloney,2015) (3slleg Ssby I
ol ) e ALy ey et Jo 55

os by algaly el UL el Bae OF (Y41 V) sy pall aST 5,
il jolld il bl Ko ISy ¢ (STEM) oV2 s (3 slasy il 248
OIS o L) ol SLLAN S IS e ASTY) Byl Sl padae SOl
Gl Gondl ;Sidly By SOISCEM Sl iy il Sl e () s )
Ao g 58 Ly dloo ¥l degial) Jgldl e

Sl 03,4l afladl {72810y Bl e soill (Y01 F) e anlys cailly
ol ot o Al 1 o Gkl S ol & ) ] e 5L s Sl
O (Y YY) pealply @801 e Blys 0S5 LS (U5 Cllos 13] ol Al of s
grose AL byl ol B e il ) o8 padl M el e 30
Sl




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

aShoy) wy 4 OF (Y1 o) Deak& Wisehearte)ylgwslsy s aulys 55 = &
e de Jadll 3y (3 Bl Ll olaWly Al ST s e 53
(Y ) o) Bergland LMy dusly iﬁéj STy B M Sl wSaby deghl olllbze
AL et a0 jp 3 LlS™ jaseadl o) 48T,y 4y M) sl Lds™ &l

ol ) Ui

5V e Uy dul, ) i sk

2okt ST bl cosly ((STEM) domgie 28T Jo sbyll Jymdl) galiy 45T
UL e gl ey (Y Y=Y VT abd) el eln) (ol M e
tl3 ey Sldomdly jgunil) axgl ddblesy thaaslad] ddenll 3 by L 223LL lslall
sy ttdly willy ol g LY olat) doy s g wa i
P smn G dnal (pY 4V 0 ((STEM)
sl pdsins UsS sl 2dd A olob ey e i ae Ly
gbe OF LS caids didy dealal) SULly SISOV JUZ (3 2enl )l aelsilly oYl
o Al Lgieat @ agarle Ll 38y Bsgandl dyall UL (3 5kl Lol
Sledb ) welat o 58 b1 sl oAl a BT LS palell 693 o oy e 2B abssYl
Sl bl A e uST e cablaaly (STEM) g 2ands mo Gl Iag
(National Council of Teachers of Mathematics) [NCTM], (2015) <Ll )l  okal

V) L opSiae adball e e dsley b JlasVly Sl 53leS” olsl GBS 89,0 e
Ayl Sl s DLt 3 iy jpaad Sla OF gl Slulll) g sae O
bl (YY) @y @ anls Lae o findl oldbd 290 Sl dasd
Loprially (ool Ol wldlaze g3y gy Wadl Slles das 3 Canazl)
Lol el hgas e S5 G olahall gy sl alel) sl Ly
(o) ASTY) Bg ML Leddley Lind) Shles aid (STEM) poier Gimgin Loy Jo
aiy w3 5pidl SV (G Al Slskll aelg U ) P e




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Tl (L1330 Joe bile bl Olerd) o2 el Sl i o oLl )
¢ sy adlll g apell sl i 3y Sl Sl daglie o wes e
v Wslize B Cpedall ) OF Beswick (2005) ool G ASTSYI Bg M dujlt
B o] e ol et (Sa VI cledan (3 g e sk @) @Bl (Sl
@ Gl Sl cpebl Ly colimally hsad) b 2l e i) 0g s f
SV (STEM) Aomgin 35 LS (3 oa)lgaly Coadall jsmsy 25T10Y1 & 41 156
Czajka& McConnell, 2016; Suwarma& Kuman, 2019; Timarova& Salaets, ) <.l
.(;2011

(STEM) Zomgn by Jsm Slob)l oo ohga” 2uls gl b1 1L
— B Sl —83Lal) dad) LBLSK (ailly Sl Bylall 3 el Sljlee 2o
Leidey o oolsdl — slax=¥1 sSTU) — 50,887 Jandl a3 )l aibolgll — (o) \Sa¥) il
Cigel) 2wl aj‘y,u;j e e Jo 5udll) a1 BLSG @ e BSTY Byl
3y (el Ls e el — 5 sl ST plamt —Eae SE - aded
) OVl e Dl M e

el (STEM) poier demgis Ciby o8 Lol odae Oljpad 3> LY
b plal JaY! b fadl L) gl il O ) L)l ol
fa\ g g0

(STEM) poiwr dmgre iy o2 SLob )l alas lgas G 8Nl dnnbs Lo LY
Soged 2ST1,5Y1 @ Ly

Ayt Blual

1d) sl coda

(STEM) i Bmgin Cibrys o2 SLbl Ml odas Sljpeas s e 2801
b el J¥1 et adll ool Gl Caall OV sl izl Sl)lge deaid
L) Eto



Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

i demgie Cabg o8 DLoL) adee Slsal Gn BV dnb wd Ly
e 45T,5Y) 5y My (STEM)

Loyl AP

SRRV ERNW T

Cubg Je Crelall Olsal ped (3 desldl ehobs amg e bl Ly
.(STEM) e domgin

Bl Y) Shgadl a5 (3 Aeels Lya5 gl Sl e upd) 815 (3 crazsil) LY
6V Jizd) Shles Grol 3 vhot 6 (STEM) oot Zomgie i 3 destlll Cpalecld

Gl sy oo (3 LendY aSTaY Byl Jols @ g U gy
gy Al Casloll B3T3 ool

::\.»\).U\ Sgd>

(AU s 2 A s 5ls] 1A sgudd

aja.w):i\ ab}b C)WL&)\ 6‘J‘M o As :&B'J—‘ix?j\ Jj.,\;-\

b Jad) bt Gl Gaall GLob )l ealis jam (3 idesosh) sgudd
—&pblid Bhaig Adad SeY) —indl slueY)) (STEM) domgie oo Lzl ¢JY)
i) hleay c(aladly )

2V tto il plall JaY) eh badll a5 gudd

ti) ) Oloullanzs

CJ\)}&.‘J\

J)} Jjézj\ L;..U 5)}};)&\ Z\.«.Laxi\ )&39\ jT Ls‘j\j ;\):}“ L&SL (0 AR ‘L_SM) L@.BJP




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

G Ciall Sloly geles Lot o)l Slizally V) degaz (8L Opim L) Lgbpmy
oy (Joid) Olhles dead Gl (B2 2 (STEM) domgis iy 54 Lawyll
RO URUR-NVA U PRV R PEblal J3

(STEM) dpnge

Ly dlly oSSl e U ik JWly el GL STEM dpmgse 34
o5 ik o Yy cailonteg dadS Gy 5 be M s (S, T, E, M) an) Y auast)
.(Vaquez etal., 2013) _add! d) 3 s sy ) A S iy aad Lgan,

pbss JolSs OBl D e et Bl e L Oyl b ymg
ol ke izl Slles as s cpalally (lrd oS Audidl tas SLusl M ey
v sd) GUW Caall Lol ) s

.Future Skills Jsdzd) &ilylga

@ Bl Cadlslly llelly weilly 3jlaall anblize Slinks WL Lised) ollge 2,08
.(UNESCO, 2015) 5L (ste pladly (s3,4l) ,ololl s

RS —53L3) (3 iy Shlelly ol e el ity s 1L gL L mg
(ool — slaza¥) (ST — 50,887 Jaadl =2l ) ablgll —(o) SVl Sl —6U)
bl g Crall b adre &) JoY bl el Slsl ) gt (3 sas
A 1A ARl il wllee plde I e Wiy Lediad

.Cognitive Flexibility &STy>¥) &g L)

Bhlany 5oed Slonsliol ae S e 5,80 5,08 WL asTsY) bl O

a3 Saly dndl 3 a8 siits Ok dgrlil el llal
.(Dennis & Vander, 2010) gkl Caslll (3 ISel)

Jasl gl Jo Lwgdl Gl Cuall olisl alas 5505 1L Og Ul Lbmg
LS el Bl Vly degill BN 2 Al ol glly @b il Ol



Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

o2 A 1Ab
Ayld) Clulylllg g 2d) HUbY)

(STEM) dpnge

coprially @3 0 (3 J) Jgs (il kg Glexal (STEM) dmgre U
Lo g S cdibl 1l s U SV on Sldl ) Gty e Jaily JalSs 28 B
re o oMbl by L cls aladll calilly Bl il oSS glas 3500 pslally
oL Lol Gy il Giubsn SR s dadall Ball sy (ankll dW)
peddad BVl e Gulol Bx (STEM) ol dw G ipwlibly dnelally
(STEM) ks «(Kennedy& Odell, 2014) &nl)l deluall 8,58 et o)l Vol
ekeally saially 28841 Dbl gl ALSS 8y30m; Slaasd) Badate galis o

lasl 5 (National Research Council, 2011) &g S N IERERE
Bbj i Gl Gl g 20l e by ddidly LangdsSlly pslall (dad aale
sl pomgiy bl lly daibly LonglsSlly pslell wVLe 3 pally paEll (g
foed Rdall Bl Bl (OLol My dudibly LadySly polall Jo 55 Al
O\l

The International Council of pslall (e Slaed Lol sl ST Mo
Ol STEM e 399 mlaﬂ\ olas 4 Associations for Science Education (ICASE)
Bl Beoidl Olal c90 3 penll olol G ga 3 Lo o Jo Jgadd
2 Slaasdl s oy Ll Al Ofy L olollly ciaaidly dorgd Sy sl e ey
-(ICASE, 2013) puid méckees (sl

OF Y] ¢ okl pladll (3 oslysy CleVly (STEM) aoda Mall ploza¥l a o2 JUs
VoYY (S soae il deededl LBLojley Blinks dab OF ol oLl
il G (3 Tgas dls Of Gluh ! @bl LS (Tofl-Grehl& Callahan, 2016




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Sl pd AL coogly (Lol polall s s alall pual) aadi L
Bl Geadadl el iy Aeededl Slajladl (3 8550 Ol ol U LS radald
.(Ulderich, 2023 ¢Y « YY cislisy &5.5Czajka& McConnell, 2016 ;)

(STEM) Slublfly ducibly LomgdyiSilly aplall lely ey ClreV) ayl LS
Balas¥l il §udlly byl ArlsYly dessl Glol Lylzel QW g e
223 (PISA & TIMMS) sl wlopddl pliy Ul GGL oY1y ¢ meztl ol
£55 gy ol (3 Slonglinl Euddy ptdl Bilad) Oy ¢ el clsVly asjLall
Wy s N dardadd) ClaaY) 354 (3 Giuze 055 OF Cmd (STEM) dmgik iy
J= sl r eedadl 0K dslaze gl Al lleally gyt bl gkl
B Bl Slpsy o G ptally ) O Shles By il oIS
National Academy of Engineering Jaxdl Caslby U JAALJ\ JWby @l sag I3
Farwati et al., ¢ Y+« Y\ ~>¢Freeman et al.,, 2019 ¢English, 2017¢ (NAE), 2009
Y YY (k2021

G Sl oiell Gy (STEM) Zomgss Sgodly Slabdll o bl sl
okl ¢Tsupros, 2009) awlp ST Gom ¢lollly dudibly LosloSily pslal
Martin-Péez et al., ¢Murphy et al., 2019 ¢Y + V4 (lalddl ¢Y v VA cdmnd) €Y 0V T
Gby gl Qs eeas il Lo (Elsayed, 2022 €YY+ «shodtly )l £2019
A ey whlelly Sligdall OLSTy ((STEM) degin

YY) 2 Vly L= ¢(Wang & Cheng, 2023 luhll o el il LS
ekl odai Je ss2ll Wurdinger& Allison, 2017)¢ Suwarma & Kumano, 2019
Gl el Y5 o gt s s ey iy ¢ Lol lly detably LonloSlls
Al gyl oty Sle g g0kl

s G wluhdl W2 e oS J(Margot& Kettler ,2019)  &ly> (35
Shpas SV has (a8 gl e B (Y AY=Y L) die (STEM) demgas




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

Sl s Ssadl Oof ) closiy (STEM) (min gyl ol pltszny Gielall
iady (bl AlSy Al placaly ol maldl o Sl o) ezl cobal)
& ¢ (STEM)amgs aebadl dady Jall 3cUS” ollizms Sy LIS ((STEM) dmgrs
il LU (3 gnd

I Ol e 065 OF (ol Ny Bkidly LorgdySly polall iy oy 1
el sl sl cpalall gy (olesl s Al LaglySly pslall B3, e
LgdsiSly pslall Ball DLt o (Wb i w8 F) o) AU
.(Crow, etal., 2013) 1sLiSly Shleb wadigsy Slusl Ml dwiidls

(STEM) deomgr b lghas

G52 palie jan 3 W A Oladlly Shlll cp gl I35 e el
Ragad) SleY) —2d SlaeN) oY bl fedd ol Gl ciel olal )
: H(abedly bl — o seled 5 o,

Dbl BN e 05y St dralall 388l

ekl J 3 Bl Cilally b adly walilly toaldly b Bes )

SN s o day My OIBYY e Byual LY

ek JW) e Bl s G Sl ol (Ll byl olhedl Ly
.(Vaquez, et al, 2013, 9-11) &3l a5l <HSKEL oy

Canty sy S iy Blaly plisialy wgd e SR gady 1T AergsS Bl
1S Jdoud 2O Shlel) daaly Lo oSN plasiand 248 polaiy 0gb Cpaladl o
National Research ) asluiyl wlélly wlrlhl aul Cus  ankl) Jal Loay La b
.(council, 2011,202

Gk g s OISl e Oluall G4 s 5udll axy B dewdidl 35l
G (Lodly LVl Sllea)l vrenad Wate shuly e ;s@ (obib) anad) lee
SOlkesy Lol ool o 06 Gradadl ey o LY llladly ol W AL




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Jol) Al eASal) Wl e yudl Uaf GV Bl UiBlee (3 Awlidl ol
Badbll LVl e all By pad) s 84Sy (bl S Jsl> Ay
) L sl ol e ey dialasVl 2599,

@ Lol Ll 3 oV wady 1gb e Wadll 505 saig 1M 2oL 2l
deor ool e s laly pldll e 03B Slob b el 53 Crededls (JL
Cabeling (o She pblsaS LY Wlillatey Sl (5 By Lol plisanly ey
.(Organization for Economic co-operation, 2009, 95) cnslys neiges

NRC, ¢« dlo 61 aaVisek) oleg ally sy Cadlshl o degasd dazady
t ok & s iy (2011

el alg Y Al

sk Slaady GLAL Lby I e el Slob)) ol fs Y

L) Sl llgey cimblll (ISl o oillge aié Lt

tsk WS Al (3 (STEM) i omgie by lshas oo a5
Ay Sl Ly

gl alasl) Uby olel =YL Y

R LS IR Y e

P Jalasc ) iy 203,




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3
<ilay)

¥y

L/

Slel Ay

Lot W) ) Ll (STEM) s Bk ikl jpeadl Slshos (1) IS
a2y Cluad) Y
e Jarddy
) gl it

colsally eyl 5S3y welall oY) ad LY

Aodibly pslally Lol oy Al a5 alelly Clally abas) wad Ly
A gl By 3 (gl Sl

el alasl) by sl 2 Y1 1 GG

Shoe @Bly AL (STEM) i e e50 & b U 2y dl Ml ods 3 2
a¥ly abdl b i g Al g el Ak i olegedl ey g
edsiiedl el Sl ool ay gl s ) dsdly 1Sl e e Slasdly

s el Wb S el my a2l 855 A1 oleg, il e sl ed
ey Bl wleg tll 3 gl o8 OB amgn el psy cpopiadl i
A w58y B3l laall By wandy gl e Jotady il ol

G Jeemdl a5l oMdad) ol| day eslazel f (rdl rean; Lela v.@a.gj\.,zl




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Slogedl b plea ol Jramy logaz U] Joadl vk o3 1gged) oladl
A Sleg il dis (3 daelad

el ] ool (I e e @l wlsbd) i o el claizaY)
Badall delgdll OlasSly Gondl o aSE G WasY WS e bl Slaeadly
ol il O clser g el ) Joosdly Lo Lty il i) Jomdy il
sl ol s ol gl

W Gooddl pladly SLob )l jaas J9 280 GY Wy 1 sadl) Ciadl)
LML JSKis oIS o (3 e 3 Rl SO e Jgadt ol e

iy G e oSl Slaglas M 50t eSSl o o G adl
G pddslany (M oLl ades agle oSl ) Jadl ol i olall sy
plaseialy (led e SlasV slsll sy o Vlg SISGT Jols JDs e eles Lzgarlse
2 N e sl ilally el i gy WU el ¢ caisng dssine (e sl
ety wilell 250 @ (B U] Jgo sl @l Cusnaty Jsl

G35 sl e ogllan oo Lo o IS pudiy cygedly Dl alon o2 Al Ll odgd
iy o) ST Sy il sy gl 358 e el ey Gsla
s 13) ekl e 3 Jendl pshy Slsmall ae AUl gns maifis ¢ fadl) s
NOIE

Redoiag Tomgin Aoy 39 (LS et il g deS 3 pied 1) o
U5y of S @ mpladly caglad) el IS e oledl feally (301 (dadll IV o
der oo ol gl pag g b (ST Gl g 3 e ¢ Y )
AT R o 2L b ey

R VAN o5 16

i) el byl 8 P IS e Al o g s
faael) dazs) OF LS™ clawgdll ) Caall Sl (STEM) domgie Ciby lshd




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

AoV cllall 288l bl aleal PO n Lol 5T U3 ddlly sl 3~ ylelly
Eard cly 3 Lo 83linnV) 248y a0V Slaasdl diled) Ball 2hgse ay 2kl
palin an e P s £l UL L all) pe plSaY)
ey GEY ol ((Bkd il —oluladly @Vl —amdly 2 Lldl) olasl)
Jo1s gl SLasllly Bl Sleskell ety Loyl Jilug plisiaal ae (o) SV
CEede Beate M ey Caall 32

oy (STEM) Zemgte e AUl 2wl ll) ol 2] e o Lo o Ll
Al Olilaal) Ol ol T e 6 3all slasV) wlllete 35 3 cpedaodd dy,usll
ISy i) o gty fodll Gpnd oot 3

NSO

Lonr Jolidly Lsblon (llas gy 2l bty Slaslel) (S svane e 3
glols Jeld) o sad) JSGY) Jsne G Lolas gl dsladl Slad) oo O3l
il sl ael ST i &) Ol o alinll Shlelly daesd) LA e 254l
Shldh Ladl A 5ed e LY O I el ol 3 dela ) asiledl
el 5L Sl ae g3lsdlly polaal) 21 2kidz )

5 oeill Loy 5> ¢ Juitenal] (Spedl BU (sitny el o 8l s LS
(Kilpatrick et al., 2001) Lgaldsezol (3 ) oSy chogd 139 3uin 35LS Lol )

icgat g IS Nl B3 (3 addzad) ol (Kirchherr et al., 2018) s4> 43,
PN TRC PO

toinll SLL L) tae il Ol (0 desag JaiSy 1Remg s ol)l) 1Yl
it aaply easandl o SO caadly Sl bty ST 85 Vly Db g
A8 Sloglal) L oS5 2alail 515y el

COgladl) ¢ gad ) Jelidly aead)) 2ad) 52 faisy il 2l SN 1Lk
ead ) 3Ny ¢ B dadly €308 )1 fasll




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

el ey (oISl e o 5l 1 feisy aal Y ol g
pllly e a Sl e 5)ally 635U 2,50 )

BT e Jiedd Ollee bl fitan 1,85 3 Mol o3ladV) il Cavay
siadl SUSCEl o foladl Jo 8yl 1 ag ¢ andl Gom 3 slas Slles (V1) oA
& Seily Janlly (B dlly SN B0y OSaVly plaYly (B Sadly sl ety
pleza¥ly axsdly LA miog pidl g spally ¢ loz VI [ ablall oSy ¢op Y
.(World Economic Forum, 2020) 451,5Y! ©g,4g ¢ 2 slidly (sManll 2eizt

@ B Shleas” i) Ol el 3 Lo gdoSll Al dnad) Caiasy
:(ISTE, 2016) )W) juleald Uy - 2ially

I Blaal el Sl (3 5S04 (3 Lomsls S OOl ety kel (S
galal) 35210

L AW 3 Slarlglly Gaakl e oML Cpan o3 bl

AN ol ¥ 2 S sl s s el a1 e

L ISCeal) 2V Jshh) @ (3 Lo ls S oM pusizy : Sae one

ISl Jgl st (3 2amglsSl CILA Ml pskay gl 1S 3

L Alsally (gl coladl I a Lol OB folsn bty (3 gt

o el G, gale s 3 R Blog OO a1 W SLall
g L Yl

el Shles ((Y VY (Jsly mids) hid) Ohles SSTadl dabie wosis LS
(Jolsdly (ISl Jomg U Sy SVl gl toles o 05Ty Sy
ciglaslall T8 e 055y LnlsSlly 3 Yly Slaglald il J) BLAYL (Osladly
caSly @l e 05y By Rl Sl U] BLAYL gl yiSdly adlsy)
Adstdly Balally cpally ao Yl cslaz V1 Shlelly (@MU azgdly 5)0LL,



Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

i50) Sagall sbll LW By i) Slles Copdly e @585 a2 ko
ALY Y cppdly el g

gl ol Joally odaslh 2 (3 pall Gaslly cBBal) fazsy 12l

sy el Sllesy sy Adeally ASLY) SLLdl easy ol
sgll of Jally jazedd el ol o sluglell

Ll oVt Al adosdl fody (u Y me folad) Olles eisy el
gl of feally

dome miy ol Gouy plbll alindl old) fl Ll Slles ey
Bl 3 sbsl Jomd) ey &3 oo Bdne Sl b 281 ol o ¢ abgll sl
72ty (Yo Y sl Jamd) galy) " sball slad¥l dlaeny midy wlda” 1 by (oakad
OY byl slas¥l desm Ldhey olal ) oo plad @ il olles wal
e saby dlo Uy centl Tady Wl g lly apdl Slaasd) ool o olsl)
- sb ) slaBV) e

Gl e 3 Lealy Jinad) hlee Lo ssiall Olahll e dpdall el LS
o6 & Biall Sl e TS TTone ©oam LS paladll (sl 252 41 ) il e
i 3 gndl el Ol en9 (OOl gl fad) olles des WS s
¢Szabo et al., 2020 ¢Y - Y+ ¢3¢l (TIMSS, 2019 ¢Y+ )4 pbls ¢aY o) 003502)
.(World Economic Forum, 2020

ezl Jodall Jlazmal e U el slaBV) O Gew Lo JMS e eiany
(STEM) iomgs e 23l aulyll bl I o iy Sllehly Cladl sy
Josll oo ortes g Al Slilaad O ol o e onadaal] ) peal i
SVl f Y1 e peretis

Pyl o a1 Al pig s e i) Slles plasa¥l By s Sl
it 3 TS Crempey Comitay Casibos lpmnad (Juail o2 e OBl slaey el




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

el apl ) BLoYU Ll I 5o UST Tage dws Y (o ially ool 03
o oSy coladly el laal gt Bei)) SN a1 Sl alal gl
Bl Yl By gl B0 aall oLl 2l eeblal Oy LYl Gokdl
bl ddadl Cadlaad) 188)

sy ay M

o b & Sl 3Ly deassdl o)l g e 3l 805 e Byl e
ol Sltg Zeaszdl S me Jeling agé Sluy (Knight, 2007) obasdl o
LUl o dodl o il B adall Byl 3w LS ((Ungar, 2012) <30 g8
e 5l 29 ¢ (Zmigrod, et al., 2019) sl o suadl Sl e LSl S
S i Jo 3,06 3 el ety ) ) Wy ol Sy s Sl L
Yeager& Dweck L= LS (Timarova& Salaets, 2011) #lxdly s>l (Sstus 33459
Geaill Ao of gla] el o 03T sud 2dble of aS5ha B’ WL (2012)

ety coll )l 3 YL ol a8TsY) Gl of (Mayes, et al., 2009) Ay S5y
Bl mlaas By moL) BLA oy s 84S Jdad Blee 2ST0Y1 E M
rehod Bl Bms 3 W SLsL ) e OB an g belan G AR LIL "R
(Ofsted, 2012) comdly Joldly a2dlald slanzeVly Gl dgalee (3 5,0k (Bl
o 2Lall oASally Cradadl g oL By Ok ks e Ladsdl U] B4,
34> W3y (Lee & Johnston, 2017) bl Ml wlai e Cosally waglall ) 35 &l
Geasel Rl 1 ay sl Bl e s Gl Aal (Williams, 2014)
Oy ¢sadl alie Josty Jliad) 3 (a5 Vhg Sldl )l 3 Jonll 248 8 meg (ol U
N aidad pant e Ve 0SS

Gl iy s e 3l delis aand 4l 2abyS a5T0Y) Wy bl apl s,
b DY) Se bl ) Blgno Jlt doimb o 0¥ o L3 ol
.(Dennis& Vander 2010) Jsl! 4 bosdl (3 Lewe 35LizaYlg




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

ASTY) Bk b oS

CAVIY Y ) U ol e W sl 3Ll (ot 25T0Y) B 08
:(Dennis& Vander, 2010 ¢¥\o:Y Y .+ 3)liy

by Oslbs 2398 Y

tshy ASTY) Byl Uy w5 Alaa OF o iy

phsinl glee dn DUl o pte JS7 5ag e Crodadl 389 085 100 add
Ssdaze iy

I o ol Bautaze SISSS Wy e Cpadadd 008U e deligg 10 maand
S xS

G Ll 2SS Joldl jw s credadll 5,08 0,8 s jslayy ta ) @, Lal)
LU oany eilis psiy Joll Bine olie JLasb o)l sk S legll 3k
BT

s e dsé Lt

ade Pl ey 3 dl Olpel 1 g 25151 Wl by W s Of o5y
cad sl aldl ) Tolize) (oSl osltazaly cdelaz ) @l Slles e 13Laze!

k) 1y Ol e s g 33l jpmt) Uy

s s G

ciball skl (Al g o) 1 ng 25TV By l) dlal ad BV 39y o 5By
@Al JSady

Jgaily s 2hsf sl




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Mol Sl @5 o 55 led (Sondly Bnall LU ALl s 28 5,
sadadly Abdl Jolb) gy 2ls) e a8y (L) ekly sl Sy sl
Al gl

KRN EPRUERCRRW

Lgks (Carvalho& Moreira, 2005; Heath, et al., 2008) YL\ Y c‘):.ﬂ\ e J.{d,u
(oLl oda Jaes calall Laylboly 4 bl 4y Lgeset (3 ISi5 Aoyl 3lelSae (5L 8s
gt

ddad) SVl ST o0y ealill o Ll e ST b (o2
bl Bale (grt ol (gl g daglal annldl) |51l

S| meogd Bataze Altely W o ST e AW Lo o e Lo a5
83daze (alpey Sl (3 acded Lo gy o olail) Sand

A Olgrgy sdane Gl dadadl U (g2 @lE tidane Gl pt)
b Ll 3 Bylaold O M1 Gedadly Jdadl) (g8 Lol

SN iy by olad) g OF 89,0 e LS 1leli oty Ball 2 e aST
S Bl (3 Leheday el 83U Goedd) ogdl) Sug

Ball O G (Cpadadll Bl By o Ball cuE 1GL) e Baaaal) @Al (oo
LBldly Lalud) Sy Ball Jelis 2ns & Ll a5 ) st

2y o bl 3S5USy LlSas Lalie S @Al gai Al (3 L) e
Aedodes JUby Leagd Jam 88,2l U sS y Eliladlly Loyl

el ol fay aST0Y1 w55, w3

Loln g iz &SToY) Wg Ak tole OF (Y1 0) ualily (£ s oy
Gin b Moy iy Bal) et ol o 55T G tasld) 4 lad) W) Jad) b
Ll s Bl Lo AT e 2ST,0Y) 855,10 2l foslon o



Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

Slghall o ol OF 2 sl Sloghalt OF Jo uST oo fiojol 25
Ball 3 i) es T e Gin Mg el Gl a Hlsly on Leadss L)
.”‘hﬂjd\"

DN ey sptd) Gl 3 S IV e kel (3all sad) tasly 3k
adaze Blay Ball 05 T a3 Lo Ly cddpall 2l (3 B39kl LI Slaglal)

Slamdliw¥) Cilgt Lags STy w44 Of Ul (Dennis& Vander, 2010) s
Al wleall ey T 2l aSToY) w65 adlals (515 ol Jadl 2 Al
Mg SV ekl Sl e faladly 28500 )y

5B s9s AL, Cartwright. et al (Y- 1) 09Ty ol pls auls s oy
Dennis& Vander, 2010; ) oo S piug ¢ 3l JLA) wgdl e aSToY) @l 312
ASHY) gl pa miie Gtn 058U pl) OV 3 U) (Farrant et. al., 2012
3 Yooy llady oAISEY g Lbidaly (Bl wablan ooy SOV A e b
g Ll sl

%) 156 5929 U Cristian & Singer (Y1 ¥) iy Olaw S aulys ojlaf LS
03Ty SLsSTE Aulys ils jlaly oLl )l Bl > e 50800 (3 2SToY) 3yl
Sad ades (3 e Jalsal) ST e aST,0Y) &5 41 OF Jf etal. Taconnat (Y« +4)

e 5l S 3 S ooy 35T Bl 38T sy o Lo o Ll
o5 (S 350l 5 adady 0585 Llgy pot 2l i BY dols Slol ) alaey
Aol ola Zgmy me Aladdly il o2V B Sler




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

rdalyolld Lol Olel Y

Aalyll g sogn mo Logilid ¢ LL3 Yy ¢ meed) dogl gl Aullll candsiza)

2y et el sl =2 s Bk Lol dae s

.gvd\j @;-\ ol (3 Redaay Jas (04) Lasae Wlsis dne jlas) & tiul)l) e

Al ) lgsf

W) L) sl anl ) sl

b Ui DLl e Sl oo T g WY st ¢ 10k )

dl s sl W1 Gl A (sl Jiid) Shled deaid (STEM) eier duegis
€Y v Aesbsed) €1 4V baeal1 €Y 4L velbie NRC,2001,p115) lasYly ol W
) ¢Tika, 2018 ¢ Smit, Bakker, 2016 ¢ ISTE, 2016 ¢Y )Y sl czuly

<l ¢World Economic Forum, 2020 ¢Y + Y« <oyl V:L«;J\

€35 Aa (YA

Yy

B s 8 (14) Vil edy e b Bl U0t (1) o B

5L

U S
(S S
a3l ibolgl
GAS Jorl
LSl Y S
Jolsd

LRy gl
YO0
B
AT
e
hile
oY

Y%,V



Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

O Bl B 1 e 8 S slasl (O S plike e LA 2o el
¢ bzl boaly (B G (am chowgie (1S Jn (1 S) el G105 o
b LS ol Gl ol

10kl Oy Bl

o 24 (80) o B35 age e abden wildy o 0 S E 0Lzl bl
JL BLoYL 1kl 1)l i b a3 Baall bl duhll pas pes ol Be
o e S OU 332 (3 ekl eVl e Y imasll (eSS B
e

A B g b e Gl

) dsgastly Ll dsgast) o 30 "t aed (V) Jodx

FINRU "t" i L dryd Gt fawgdt il o Sl 5o

degast|

2.64 11 o

Lo |

| .
SE 9.54 20
. =0,01 iegost]
0.55 11
L)

a) Y Gotas tis Wlas] alls cils™"t" 2 OF Lx (V) Joud) I e
e ¢ LS auhall 3 alisal Sy Sdall e Wsde 2> Lo &1 6 (=001
I dgde iad 29 ((HAE) Sl felas Wy o ccuj;wT Jolee s 0 L)
o Pl dy Anlll @ sl (Sey ol e Bdle Bmps 4 Ol OF e
8y plan ISR o (il el ) Lot Ol 35 e OLzeS IS
A& (Y-)

i) Job Wi & canal Sl Sblezal s vi;\ Jrs dpdod 1) O3
odb Tigs (1, ¥Y =¥ [V—0 =l sae /L L@l —Llad) 2a @l a5V alslally
tk LSl de Olpud e (S jlas slazsl £ Al




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

bl ol yaadly oledlly gnd) 058l (V) Jgor

Sl ) A3 R
[REETN 1.80-1.00 s~ )
alls 2.60 -1.81 e Y
el 3.40 -2.61 o r
dndiyn 4.20-3.41 & ¢
o i 5.00 -4.21 ¢ o

i Amgie Dby Jem Lol das Olgad e dasesdl abl slaf —
Fid) ©llge 40 (STEM)

domgin b Jim Lol adae Sligas o B Gstny B e ST
o Bl il S Olazy (M)l s L) Shles ety (STEM) ot
Olpita e 2l SULY B Lglizaly bolisly el ¢ S aulall V5l
A L @l —3lgl) S AN pasans )l Lre izl da e 5SSy il
P gl LS gz alenl 233y (33151 Y Lo

Js= Slob )l odes Olgas o Lot UL 8T Slsde (ol 1(F) g
i) Shlee deid (STEM) s dmgin Ciboss

Ry
Jﬁ\ji

@Y | )| @l <l ¢
L

poll 1 U o bl o JSS IS n (STEM) gt g sl Jo
Sl GU) Call OO s Ll Slles Las e duidly dutibly

c[)}\.«:.” 4)\-<23Y' cedadl Jﬁl; cJﬁLALU \:&JJ 3\5)&&?\ OO Oleg i 363 JA
Sl gl ) Cial) OVl ) Jladll 39780V il Lolsdlly

(limsd) Goge el alen) P o MLl (o5 Slagay Aozl walid fa
Shler Bl 3 aorpls Bty il B8 s dmgal) SLasllly LAY clile v

¢ hdzd)




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

Ly
3ol
Y | e dl | @l <l ¢
L
Shler 2as (3 (STEM) gt Bmgin s 5olall g2l jshadl LUl wslis f ;
¢ Jodzdl
Y(STEM) ot Romgin Cigs IO o it Olylge Ao Ll 395 gl a5 sl Lo °
HSTEM) oot Ameiin iy I o hiined) Shlge 3024 Ol Lo 835 gy e 5
b I3 e eladly Bl ISV oleg il ddsy Slialadly B dedly OASEN g ol aliy CaST )
(il Shles a3 (STEM) i megis

by Jo SLol) alas Slsai Jo Bassll Gl ST by Bae
Jindl Sller deisd (STEM) pstr Bmegis
Db 25 (£0) o B30 e e Wb (Bl Lhto o ST ¢ 8Y) Ll
dl BLoYL 2l )l ai b plasial o Bl bl duhdll seig e Gl dne
SULI a3 wlal Gady gkl Yo e Y tomand) eSH) B
P Jpadl LS calal n e Ul b 3032 (3 42Dy cpllald
Lily Wlall 2o gl o B a0 "t" 2ad N5 1(8) Jod

ayu " st L) Ly Gled) Lo gl Al o2 O gast!
isgast|
2.39 11
L
& sia 2ie Jla ¢=0.01 5.18 20
icgast|
0.54 11
(Lgell

VU Ggts dis Wlax] Wy colS "t aed OF Lo (2) Jaidl D e
F LS eodl 3 paasanl Sy Blall e Wade B Jo T Gl (=00 )
A 98y (HAT) Sl blae it Eo Flig ST W Beles I e ol Ol




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Lgie Ola I 0 353 S ol Gl @y L Rassdl Al 85T ol e

BB (V1) 589 alee Sl e o) femendl )

STy gl plde dullll cadsuinl tolol )l alak ASTY1 Byl ALae-T

o3lde] @y (opimUl 13 e axsiy 4z day ,Dennis& Vander (Y -\ +) ( by sl
(STEM) poiw Gimgre by Jom Slolb )l odae Ohgas (m B 22ys dpioed

e ATy ay Ly

or sl Sl e w8 (Y ) Vi) sy e (8) o B

et gl Al Yy sabl g e 38—\ - Y-y

A sy G plst -y -y

RRVAUUANISVE SO I B

Gy ailah e 5 IS slael (S lis Lo il Olsb 2l oozl
(B Bilye s (Blae (bl (@lsn Biy Gilse) el Wilmps (e Bl

aSTY Bl plde Slsjde Coler o W g
ASHYI By M e Slivslye Jodr 1(0) Jor

s
L) Ol FPR]
< ad) - * ¢
l_}fb}?\
o Cilga axll Ladie L3 3 (3 Ao dn e 5,
Al g e dumaall daddad] Ll ) st of o DT
ekl ot b el Y (b et Laras CiBlge axlol Laie ayull \
25% 5 Adlie a5 Slgmg pr oaddadl Gl I T L WL Zullf
/ ; byl
dpengld) Sl Lol (W 2Bl lagendly onlally glad) mon 3 et )
Goacadl LIl mn folaal] i) Gl e tal) g s 2 LeVL sl B8 St
5
Al sk




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

. oileie gl
R 24 N .
i) oy o Al EP O
iShsy
25% 5 A 0F 18 a8l gl e 84S a0 g0t o bl g3l e SN o s Jears
Cadl 1aS Jlzaly
b Gbsas 3 S ol dan Ciblgn anlof Lois Szl
ISt syl L el 8 ke pdand Yy giian oo abld)
Amall Cilgall GV |3 Saixze il 3 Sl Il
UL S LS (S ek s3daze ol el L
A ol sl 13 5 e 3ilo) Slglas e Jpanl) ol ¥
gyl Sl ylall st plye!
x T gl 5 g o Tl A 3 S o Aty |
A AN O s el OF wdazal ¥
Bk Ul e Bnal) S UL (Db 5 4 0ol e
gagled) Gl e SSY1 i) 3 A
Sl aml 15wl Db o e Cadlge sl Lk
= - = . J‘ RE |
i aab S sk ¥ Tl gl asl dns Gidlge el Lo 13 .
5% | 5 i Vi
Aol 3L (3 gyl g Sbsmall e (Al e 50 U
Saall sLsY1 s e 50 il
100% 20 dy

Al oldy B

D 25 (£0) o B3 e e adobn wildy ddo oo ST E il Loyl
JL BLoYL a3 Ll )Gl b plisanl o3 Baal) bl duhlll a2 ged ol Be
SOl a3 el gady gkl aadle she Y (el SE) Gue
P Jpabl LS el f n e Ul b 3032 (3 Doy (gl




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Ll Wall degestl o G,al "t 2ad AN 1(1) o

N "t dad I Ay Gl Lot AGal o2 Sls gast!
EEE
241 11
Ll
s 2ie Jly ¢=0.01 4.73 20
i gast|
0.50 11
Ll

IV Gt dis Blia>) dls o8 "t" aad OF L6 (1) Joad) s e
£ LS bl & Lealtsnal (Shy Glall oo Ugade B> Jo BTl ((=aes0 )
A3 939 (HAY) Sl bales fly o LS W e I35 e L) Gl
Lo Ole M5 e plial) g@‘ o) Sl £y L hnasad) WG asf ol Jle
i3> (10) sy colas JSRL] o) el fomendl 0l
By e ST iolob )l kel aSTY Byl Jom deasiad) ALGN slsT-¢
By lly (STEM) oot Amgie s 58 Slodl)) alan Sljgad Gy Bl (S5mns
Lol & o LAuhll OW3LS e 4 Yly oSl Sagx Oledy e 2ST,0Y)
lete cilend B 0 CisTy il Wlaze e 3l bl BT Llaaaly Laslus)y
LS cmgrie oy (a1 Y~ d> 1) sl —ill) SO ALAL pasas aayf
" W Jpab
b Slgas o B s S sl AUl 8151 s he Gl 1(V) g
el 251)5Y) g Mg (STEM) i dmgin b Js> ledl )

L=y
FI]
g )
| A | @ LA ¢
&3 “

Phaval) dacded) Cadlsl) ol Al o)Al S e 5yua)l el |» )

i) dadladl) Ca3IM wo falad) Bassnd) Gl 3 mpgdl wbazas |a A7




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

Ly
éﬁbi
‘9 £
R Bt I A LT <l ¢
&)
L

§ poebadll Lol B3] (3 Ay sk Llgj oo il USG fa ¥
Simall dpagad) a3l Lo 3lan) o 503l Sl s 4
21 oYI B bl o L] 5y &) LAl of ol L 0

e 25139 By Uy (STEM) i Bmgie aebs Jom Lol )l colee gl o B0 gy o s dgomg e | T

Lol alas Slgeai cn B s Jam Anasnd) AL ST Sl G
2l £S1)3Y) G Mg (STEM) oites Gomgin Cibssi Jo
DB 23 (£0) o B30 Ao e Leanbn (Bl o ST E 31 Lol
dL BLoYL a8kl 1)Gl 48 b plasasl o3 Gua Lol el ) S JOC B
P Jgdl LS (ranil) (eSS B
Wil Llal) dsgast) cny G0 Tt 3ad AN 2(A) gt

sy "t" ded By s Gled) Lo gl AGall o s gastl
iegast|
241 11
L)
s ie JIy 0=0.01 5.36 20
Ao gast|
0.50 11
(V]

AV Gtn die Blam| D> <ol "t" 208 OF LS (A) Jodb) I o

£ LS a3 Lgaltsral Sy Bl o Ugide imp o BT ol ((=ae,0))

50 89 (DA0) Sl bles A o lin ST U bl Bls e ol Ol

Clom I e W IS ol Cle LS aasad Al sl ol e
G63 (V 1) 389 oo SR o) (bl Jomedl ) Lo e




dxclainlllg digyill aglell Grallulll d=alall dlaa
A

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Hgridlag sl fols

(g Gl SBLAYY Gludl budl plsan) & codl ¥l s 2l
- Slam Y1 Ll )Y SPSS el plasizal @ cOgunped BLEYI fales

ol Shsal B Lepny el W3S e SV i e )l
;;MJ\ Ao gl il wlhles dwid (STEM) i dmgin by Jo Lzl
021880 guhll) plall JoYI ol fuadll Jav gl 314

JS Jeild Sl a5 lly el ULVl dgled) Slangdl gl ¢
HRICNIPRE D ERRU L P S PV PYP

i Bngin Caibs Jg DLbl ) el Slpsas il o)l Jilod) 1(9) s
Jtzed) ©ljles deid (STEM)

34N
ki) ) ~ Gl Lo gl Jeedl ohles slaf
Skl
Andlpe 4 0.15 4.07 3L
Mo dni e 5 0.08 431 Sl Sl
dndiye 4 0.15 4.16 &S Sl
M- anis e 5 0.07 4.44 el sl
or Gadsye 5 0.07 421 GBS Jodd)
Mor anis e 5 0.04 4.24 ezl (S
dnii e 4 0.17 4.12 Jelsdl
[NESE A 5 0.05 4.22 JSS izt e

by Jm Slob)l das Slhgad Gld) Ll OF (3) Jgdl o mian

Shlesy (688 — 60V) (m ool il Shlgs el 3 (STEM) i domgis
Sl SLEVl (VY = 4 8) n el Sl SLEAYl ((67Y) JSS s
Jeindl Shles iy ((Bae o daie) Gp Lo SLAEN Cogliy (150 0) JSS
Aomgis by (8 tane Robis Gongiey 1D plsaal OY ellyy (Mr i) JSS




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

(ol Sly il pslally L AlSA 250531 oLl IV 0 (STEM) st
il LSt e Ml SE Aegitey BB pb Rl DLl e Gl
isbaizaYly dheall 2basY) I e 3y (e findl Sl Ly Slesendly
Crlidly (ypblid i kiy aaddl slue) i) slae) (3 dadsand) i) ikl
B gl = ol — s f - bl el 3 ASel) o ogles sy Jadly caladly
RAT (29, Juey Lo o8 S At S ol ol o YN S

oS Slasl ) ol Byl Sl 3 (STEM) i dmgin L of LS
ool (gl el g b e L;GLQ.%-\ ol M= e LAl Ohlge Ll e D)
I e ol Slles des SIS (mladly caslpl el plasaal (OLlesNy
Bty e o B el ma e L (S @l s @ pendd @) daasd)
o bl I e planaVL eajpaiy (U adly RIS I VP 2L
Shler Aoty (sl lly dodibly aaidly ool Slaady @ Lol ool
Gz GaBlge (3 ognds ) B2l sl P e hed SSeYly dBL Sl
Faray podin moadd Joud LI Bl SlpaWly Bgld) Sl ad Js e (ap Sl
o5 3 2SSl 35 ) (535 (STEM) i Bomin i 01 LS ¢S5
P2 3 Saspdly el a7 20l e Akl maldl S 0 Sl )
e ] ©38 U il Sleeadl Jan Jos @ bursebly el oley, 2l
Ol axly g Al LLadll wgdy ¢ wd ) dal (3 3gadly Bsad) Byang 23 )l B Les
oo Bl ods iy . Jeall Gpr Uy Dol alaglly Biedl e s n Loy
Czajka& McConnell, 2016; Tofl-Grehl. & Callahan, 2016; English, ) Tauwys C.i\.u
Y YY (S YL (k¢ €2017; Freeman et al., 2019; Farwati et al., 2021

iond (STEM) i dgmpin by Uy el alas lipud? s gl
b plal JaY! b el bwgdld gl el oMb ) il ol
P gl by cCidly ikl SULEYY Bl Sllan sl Zlpnal @ LaV £ 80




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

i Argie (g o LB ol lygeai dmp bl Ll ((Ve) Jod
h plll S oyl il Lol 3l Gl O sl ) Syl e

A\ ¢¢o
B | Ll 5,
Sl e , s -
Sl ‘éL..J-\ Vgt
@ (STEM) s Gimgin Ciuogi 50l 31 jsbasl) LIl el L
1 0.47 2.98 f ¢
¢ hind) ol e
I e ol o LSS U35 x (STEM) g dimgie L5
2 0.49 2.98 AU el b o Ll Olles Bas e Baidly deibly polal) 1o \
$dau il

OSa¥ oISl U Jeladl 5 2, SVl Ml wilsg i b5 o
3 0.50 2.96 ¥
Slan sl ) Ciall b (o) Jladll 3980y iall Lolydlly (gl

D2 el alelN1 Jos o L) e lagay FUSCEN 2l e
4 0.52 2.94 Laigy Caall 4,6 |51 amgnill oladldly GUEY Sl dals)) il v
€ i) Ol)lee 4as 3 Y

Ra

0.01 2.96 Jiedl Sl doid (STEM) gt omgie Cbogs Jom OLbl )l alas l)saas

o Lol alee on Baal) ST Gy ke ABlge Sy (V1) J9Ad) e mian

domgie by Jg> SLoL)) adas Slpai > oy OF Bla o glly calenY) 1
iy Al 33l bl o S e il Shles 2ed (STEM) i
Ollewsdll ylal Wy (V94 —Y,80) on b agled) @llawgdll comgls A3y cdnii e
okt Gl aslis o (3 10s anie Sppeer it o dall 21 bz aglud
Gl Lowsity "¢ Ll Shles das 3 (STEM) i dumgin ibgi 3,0l i)
o (STEM) pe G deles Jo" il 2801 o o 2510 2300 U ((Y,4A)
Jeizell Sl s o 2y Bty el 2 S e Ll ol S5 I
S W Wl 3y (VAN glem gy el gl Caell OB sl




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

ISl B Jolall o SVl OOkl wleg e by Ja" ixise el
"yl G il Ol Jladl) g9 SIYly il folsdlly cOgladl S
I o Ol oo Slagey 3aasY) alus Ja" clrg ((1,31) gles Jawszty
B sl amgll Sladllly GUEY ol dels oliall sye @bl dend)
(1,28) glom Lowgzt nl)l A0 3 i) Sller 2ad 3 Gople 2iarty Canall
(STEM) psiw Gemgie g5 O 09 aunlyll die 5130 o OF ) il s (6355 39
JoV ) Jadll sl W Ll O (s Judzed) Slylgs BeS (3 Bps g
& oLad o gl b el gl i) 2l ST cdlly o) gg0 ol plall
wuxsT 4 ($(STEM) i Bemgre Cidgi M e L) Olles Lo Lgilo] 5y
Ogladly Lolsdlly aSjlal) 2y Bla asls” badlly ol Of s awall sl30 Sblonzal
s Apmgis by N e 38V Sl Sleg i 3 Jelid) el plisals
Lol oW Gall ONb ) fdnd) Olhles el (3 55k g )y ((STEM)
Aol i ae Bl oda gasy aVgge bl el JW el fadl
Waurdinger& Allison, 2017; Suwarma& Kumano, 2019; Margot& Kettler, 2019)
AY Y gl
el Lo S5 Aoy a2 sl Jlgd) Bilr) I35 e ) 51T et a8 LS
oAy alas Sl OF s S(STEM) pster dmgin s J95 o Joill ljlgn 3,34
LA iy coladl s 3 it (STEM) gt Gomgin i s on Ll
Sl Sl oI5 e by sl 8L 3 Lol ] s e )
oAy cpall) anls w8 me WYL 23y (el Shlee 3a% ) janlly
Jlgdl e anall 5131 als) wlal LS ((Elsayed, 2022 ¢Y V4 sl ¢Y VY
1SV Olegall duisy linhdly dxdadly OIS g cod) paliy (S 1l
OF dl € einad) llen 25 (3 (STEM) pir mgin iy IS 0 delodbly 203,41
Jeldl P r il Sller a3 BR per (STEM) i g by
2Sdly S Vly Eoud) s das (3 Dl deluy 4l LS cdlledll aSjlally Ogladly




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

ol Sl plsanly LA 3y (odISad eyl B Olles Bty il
(shps Y Y csbldl ENCTM, 2015) aulys w5l ae dxed) oda 345 (3)les
.( Elsayed, 2022 ¢Y + YY ¢ SOW €Y YY) bbb ¢Y LYY Relisg

Ohgeas G B dnb Lo gy ol OVils e ) JIsd) e Bl
St 251,53 &g My (STEM) i Amgin Ciboss Jsm bt ol

Shgad o ESHY Bl plde 3 Opepd DLV folas QU gt o
oo e BST1Y By AL Leddley (STEM) pter dmgie (b Jom OLdl )l oodas
B Sl — odadl Cabgel) 2l AVl bl o gb e 8)dl) By Lajsle I3
Bl = 53 s T il —imeall AU bl Jtly Jetady skl
PR NN Y CRPRUNIE (e

105 LUV Jabes 1(1)) Jgt

s bengin by Jgm DLl )l (colas Syps
(STEM)
am g s B | &STysY1 &g M
0,01
dl> 0.93 odadl () 2Ll ANy gall 1gb e 5,1
dls 0.87 il b StV Jlizily ydaly ol 35,0 1SSl
ahs 0.90 A sty T st
s 0.93 sial) sLaY) e 5 lad)
> 0.89 JECERRNENT

Shsal n B e Osepd LY Joles 2o 10T (1)) Jgbdb) 0 ian

e (A2) et ATV gl (STEM) e domgis iy Jym Lyl soles
i g Olob)l adas by BAY GU3 wny (0= 0,01) VA Gy
dmgall BA a5l Dbl clly ol el Ol ¥ skl 3 (STEM)
52T Lo Mg cogadb gyl e Bdlesll Beadad) Cadlpeld 248 2l Bzl




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

Farrant et. al., Beswick, 2005; Dennis& Vander, 2010; Y+ Y( :iulp> kel
.(Cartwright, et.al., 2010

Ao by Jom Olol )l adas Slgad Gp BN (Ggtmey By 0 1SR,

igylall SULAYY dplad) Slawydl plsual & (gl 25131 Gy by (STEM) s
S Jpaonl by iy

b Js Slol ) alas Shgad BN )l ogll Ll (1Y) Jgdr
v 2510 g, L1y (STEM) i i

SN | L J)
i g )j Jigedt v
Sl ‘él...é-\ Jigdl
1 0.50 2.98 § poebadl) Lol 5)15] (3 Ay Ske Llgj el U fa ¥
2 0.72 2.92 Shanall Bpordadl M e 3l e 5l sl ¢
3 0.56 2.88 Shomall Zadad) il o folesld Botsiad) Gl 3 gl bz o Y
4 0.65 2.85 Shavall Leadad) Cadloll ol Al Al S Lo 5,ud) el o \
PR aSTYl B AL Loy (STEM) i G g Jom SLbl)) sodas s
R 0.10 291 |
: &

B Lo Lol adae oo Bl O3 Bae Bibles 39 (VY) Joid) e
i dmgin b Jym SLol) edas Sljpas o B Ep s gy k)
Ay cAaisa Bomyly Al 3L Sblotal i IS ) BSTY) By My (STEM)
igled) clawgdl cplal Wby (VA4 —1,8)) on b dgledd Olawgll cols
sgde Ulgy oo bl WS fa" (3 1 dnde 5ypuer i o Anall 3 Lz
Yl G pr W AL LT ((Y,30) glo Jam sty "0 peckad) LaBsll 5)15) (3 Bal
Gle Jougigy "flmall dadedl QB Lo sl e 5l el o' el
Radsid) Gl (3 msid) adazas o Anise Blnza V) OSSN AT M Gy (V,4Y)
e ) el o g ((YAN) Glas Jawsisy "Chmal) dedadl CaSlH e Lol
(VoA0) glem lowgzg dml )l 450 (3 "Chna) Geadadl CaBlol) ol ALl ool al) BLE)




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

95 (STEM) peiwr omgie by Ob 0 aulial) ae 130 OF U] tlad) oda 555 34
o gl Lot sl i) Jlgd) ) 6T (sllly (o AST0Y1 Do ML 48 BV
O e aual) ST Sblnza) ST wib ($1ST)sY) By bl Goimd Lesilo| 595 I o adll
Glll 3 sl 3 (STEM) i domgne aby 289 [l adlS oladly
Fackadl (Bl ol Al LA ST (3 dslus Jly e Ll ey dedsand)
<yLal L™ (Beswick, 2005; Dennis& Vander, 2010).413 wils ae GLYL cinsa
ol gl o B g s i gy et el Il e Bl 13T 20
Gy OF ) Seed STV By lly (STEM) i dmgin by Js= bl
zWly Aol aeblal O My L) bl e Credall dsley (STEM) oot domgin
we aalel) Ladadl Cilged) 1S Al Blaly dgall B4 asall ol
Farrant, et. Al., 2012 Dennis&) aw)> wils me Gl ods 3455 ogtdb (g

.(Vander, 2010; ; 2010. Cartwright. et. al

Slidlly Sluo )

2l ol gilly Sloosd) fotd w150 &

b iy Gadad) DLl el 3 (STEM) dmgin Jo 25l gealpdl ooy pleza¥
A2l ) OIS o e eSS & okl 3,V wleg el aad s e i)
B Olamdliel sl (el s moett SLELN Jalany oot j3lae ST g Y
(STEM) domge Mo

By My (STEM) i mgin byl Jsm Sldl)l edes Slygas G 83 20lys Y
) Slsiny b ) (5528 ) 3515

By S

sl ds o pllw e dsalg W) Sluhally ol soles dluly Gl s s ¢
AY YT Y[V EEYE 8y el il P e




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

&M
:%Ud\cgbb

52 oY)y SN o ler Boid (STEM) pui Slgmgi e52 3 by opell dels (Y01 7) Lan
AVT =Y (M)A calall 2 Al 2 an ) A 1 Al sl pslall Al

PN YT gl dal) 8Ll ) (Y0 Y ) (sbell ) el

ol oMl s ooy bz W S gl @ Rdpal) Bygyedd ol eI (Y4 VY) ) iy
AV =0 (V)T daasall gy ) Al s UL dnsls

2 (Wb o ) Bl Al e e ) S famly 3 Al B bl B (YY) BBy el
ATV Y sl P e sl

alb sl el I alelsy 5ol 3 Al (el gy el (LY ) plew (Y YY) s ¢ ek
(80 —YAS (A1) ) At (STEM) Lol ySly pslall 2 gl iipidl ot

(ims Flall ) L & slond) el coptally U O Shlen (Y017 L sy cm omad
Y0 0a) osme G dnal tmllally alal) i)

G Sl Aol Al STEM Lol Jly dudibly LargdsiSlly plall JolSG Jse (Y2 YY) Loeplp] comm
AT A9 ((£)8 gl plall

o o303 Aragad) dpall L (3 2 Al (3 STEM ol ushas (Y Y1) o ey ¢ o] s
ATY =VTe ((A) g asadl (8 Ul OLs Al B Bl el jam

b Slob )l des Gl Byl Slgld) s (Y0Y 1) LBgie Al e skl e s (g
()Y colob )l by Als pptally o3 0 llbe 33y (lYly dedl Shlen B 2500Y)
.00-=YA

(5o i Al s 3 IS (STEM) i (e i) 3l (1Y) 55 cstasly £ ¢ o)
ol ) ol ST —lsl I ey wodad wold) Z5) ciagand) By pal) BSUL Al Al b lials
o3 V=0 (A g MU sl o Bl ) pobal) gl mad! ciaylolly 5ol ol
VY —€)) (YL Y

@ O Shleay bl padl) Slaasdl sdaze Cod LIS J2ds (STEM (Y 11A) Loy el
Y =T Y A ANV e gt Bl L oloU N Slg s ale o ally

G O Shler jan G DLt s 3 (SWOM) pse Bemsliel ST (YY) e e
YO =YYV oY oYY ((£)Y € ¢ e Lo dralr L olpl )l Slsys Al (o ially




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

fb s il Slles daid Aaslll Lo L;J*L Tyl Sljlall (g (Y2 Y1) .00 (3l
AAAY Va0t (o) asAl alall (3 cpt L Ol Al sgand) Ayl AL Al Al U 3

AN A AU edad) LSSy ) ledlaal 4y Wl Aol (Y0 Y) LAl (e

Ohler B & BBal Byl Bl e B 9005 gy A (YY) 2l iy e g s
A) L dzasdl dia)l Al (693 cladall Sl o 2lia)l damblll (Sstae ) L;cuq}ﬂ oyl
V)t sl g s

U Sadly ol foal) Bo5 (3 "STEM" pier mie Gl alad (Y1 YY) Lplinn cielidry coman ¢ g8
()Y ¢ enidly Byl Ll ALYl dmald) dle oo (3 2wl Al U Alb sl 0pf olEYl,
YAY -YTA

il el 5 52 apad Bgall LA 3 bl s Sy (T1V) bl £ e i
SIVEYNY ((V)FY g Al Als  olpaall Jany Ldley (STEM) olusl Jly dwdidly

G Y S Shles Rad (3 STEM ool old) oy 1] el &lel (Y014) Lanle (sbald)
AYE =AY ((o)Yo Ay LAl leasl UL

s32 (3 s Aablong 25l A LU Cngnsll OO el oY) el s gt (Y1 Y1) LG5 el
NEOE —YEYY (VA apd) dd) STEM' e sokas

Sie i i (bl oL s L(1R]Y) L ple (e

Oy OLF salasc Cnelall sl bl lly plall G JolSII 52 3510 acleldlly lipad) (Y01 4) LA e
Y=g (¥ )Y cidlly Bsl) pslall Al nsgaldl a8l AL 3

ST Bes 3 opf g Bdall wp M Bl ool e SB id e (3 395SU) e e (YY) L el ¢ ol
gl adST o) 9 W, (A aSaV) dnalr desdl dgd) &dS LIl sl Al sl Jaisy el
LAY deal “@;}m

o) Aol Slebl ) 83le et (3 STEM plisiaa (3 Sledall anlys gl gl (Y2 7)) 2abls ¢ SIU

XA M olaasdl Baaze dlalad) :@,&M al) L sl e Bt (3 .

Al Shlee el 3 el GV Wy dadlial plsal pslall ) adel (Y 0) (LT oses
00 =) (VA kel Bl A2 oolaeY) JoW) Call Ll s Jadl lsle Jang s

PN Y oY —at e ey odlasall bl LY L(Y Y L) cogdly dadl g0 dns

S T e el gl Bsle] "Olge oF JEU Sl (YY) kel (3 G Rl i g
R L ARVARCIRY AR SRR S e BN

Bl a1 dain OLad) ¥ jpedd el todadly mapdly Smdl el Ao M uad (Y0 12) S
38Ul (Jally 271



Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

) al b A2 g
Abdel Karim, Sahar; Ibrahim, Samah. (2021). The effectiveness of a training program based
on the theory of cognitive flexibility in developing creative teaching skills and raising

the level of mental motivation among female student teachers with low mental
motivation. International specialized educational journal. 4(10).

Aboushi, Musab; Shanaa, Hisham. (2022). The effectiveness of applying the STEM approach
in developing group work, critical thinking, and attitudes toward it among basic stage
students in Palestine. Islamic University Journal for Educational and Psychological
Studies.30(5), 268-292.

Ahmed, Heba. (2016). The effectiveness of teaching a unit in light of STEM approach to
develop problem-solving skills and the attitude towards studying science among primary
school students. Journal of Scientific Education, 19(3), 129-176.

Al-Enazi, Abdullah; Aalgabr, Gabr. (2017). Perceptions of science teachers in the Kingdom
of Saudi Arabia towards the orientation of science, technology, engineering, and
mathematics (STEM) and its relationship to some variables. College of Education
Journal, 33(2), 312-674.

Al-Feel, Helmy. (2013). Designing an electronic course in psychology based on the principles
of cognitive flexibility theory and its impact on developing systemic intelligence and
reducing the cognitive load of a student at the Faculty of Specific Education in
Alexandria University, PhD dissertation, Faculty of Specific Education, Alexandria
University.

Al-Ghamdi, Noura. (2020). The level of creative learning outcomes among gifted students in
the secondary stage in Jeddah Governorate in light of “STEM” education applications,
Educational Journal. 79, 2423- 2454.

Al-Ghamdi, Samia. (2019). The effectiveness of an enrichment program according to the
direction of STEM education in developing creative thinking skills among gifted female
students. College of Education Journal. 35(5), 82- 124.

Al-Khuzaim, Khaled; Mohammed; Al-Belwi, Abdullah Marzouq. (2020). The level of
teaching practices among primary school mathematics teachers to develop learning and
creativity skills according to the requirements of the twenty-first century. Journal of
Mathematics Education, 33(5), 28-56.

Al-Malki, Fatma (2021). Obstacles facing female teachers in using STEM in teaching
intermadiate school mathematics in Al-Taif education region. The comprehensive
multidisciplinary electronic journal. Issue 38.

Al-Ruwaithi, Reem; Al-Mohammadi, Najwa. (2020). The effectiveness of using the
integrative STEM approach in developing mathematical prowess among primary school
students in the Kingdom of Saudi Arabia, the Seventh Conference on Teaching and
Learning Mathematics - Mathematics Education Research Impact, Application and
Practice, Saudi Society for Mathematical Sciences - Bridge, King Saud University,
Riyadh, December 5-7. 2020, 411- 431.

Al-Saeed, Reda. (2018). STEM: A modern, integrative, interdisciplinary approach to
academic excellence and 21st century skills. Mathematics Educational Journal. Banha
University, Egypt, 21(2), 2018, 6- 42.




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Al-Shahrani, Sharaf. (2020). The level of teaching practices of mathematics teachers that
support the development of future skills among their students at the primary stage in
Kingdom of Saudi Arabia. Journal of Young Researchers in Educational Sciences. (5),
1954- 1983.

Bishara, Muwafak (2020) The relationship between cognitive flexibility and academic
achievement among a sample of students at Al- Hussein Bin Talal University, Al
Hussein Bin Talal University. Journal of Research, 6 (2), 313-332.

Bolbol, Yousra. (2022). The relative contribution of learning methods and the creative
learning environment in predicting creative self-efficacy among high-achieving
secondary school students in science and technology (STEM). Educational Journal. (94),
389- 450.

Breck, Alsayed. (2017). The relative contribution of cognitive flexibility in predicting social
and academic adaptation among foreign students at King Saud University. International
specialized educational journal. 6(1). 95- 107.

Education and Training Evaluation Commission. (2020). National Qualifications Framework
1441 AH - 2020 AD, Riyadh.

Elsayed, Sahar. (2021). The impact of (SWOM) strategy in teaching mathematics to achieve
some twenty-first century skills, Journal of Mathematics Education. Benha University,
Egypt, 24(4), 2021, 227-251.

Fagihi, Yahya. (2019). Perceptions and self-efficacy towards integration between science and
mathematics among teachers in Najran and Jazan regions in Kingdom of Saudi Arabia.
Journal of Educational and Psychological Sciences, 3(30), 22-44.

Ghandoura, Abbas. (1997). Teaching Mathematics Using Manuals, Jeddah: Mirza Library.

Hassan Ibrahim. (2021). Introduction to STEM integration. International Journal of Research
in Educational Sciences. 4(4), 99— 136.

Howil, Enas; Al-Asmari, Noura. (2021). Developing STEM education at secondary level in
the Kingdom of Saudi Arabia in light of the experience of some countries: a
comparative study. Journal of Young Researchers in Educational Sciences. (8), 165-
233.

Mahmoud, Amal. (2015). The effectiveness of teaching science using (SCAMPER) idea
generation strategy in developing imaginative thinking skills and some habits of mind
among first-year intermediate school students. Scientific Education Journal. 18(4), 1-50.

National Transformation Program (2020): Saudi Arabia Vision 2030, Riyadh.

Sabry, Maher. (2002). The Arabic Encyclopedia of Educational Terminology and Educational
Technology, Riyadh, Al Rushd Library.

Trilling, Bernie; Fadell, Charles. (2013). Skills for the Twenty-First Century: Learning for
Life in Our Time (Badr Al-Saleh, translation), Scientific Publishing and Press: King
Saud University. (2009).

UNESCO (2019). Global Education Monitoring Report, Migration, Displacement and
Education: Building Bridges Not Walls, United Nations Educational, Scientific and
Cultural Organization.

WISE “Innovation in Education Conference” (2013). Recommendations of the conference
entitled: “Reinventing Education for Life”, Doha, period: 12/10 - 1/11/2013.




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

agm?iﬁ\ B‘JL‘

Beilock, S. L., & Maloney, E. A. (2015). Math anxiety: A factor in math achievement not to
be ignored. Policy Insights from the Behavioral and Brain Sciences, 2 (1), 4-12.

Bergland, c. (2015, sep 7). new paradigm of thought demystifies cognitive flexibility
Retrieved (https://www.psychologytoday.com/blog/the-athletes-way/201509/new-
paradigm-thought-demystifies-cognitive-flexibility(.

Beswick,K.(2005): The beliefs/ practice connection in broadly defined contexts. Mathematics
Education Research Journal, 17(2),39-68.

Bybee, Rodger, W. (2013). The Case for STEM Education: Challenges and Opportunities.
National Science Teachers Association, NSTA Press, Arlington, Virginia.

Cartwright, K. Marshall, T, Dandy,K. & Essac, M. (2010). The development of graph
phonological-semantic  cognitive  flexibility and its contribution to reading
comprehension

Carvalho A .A & Moreira. A. (2005). Criss- crossing cognitive flexibilty. Theory- based

research in Portugal. An overview. Interactive Educational Multimedia, 11. 1-26.
Chai, C. S. (2019). Teacher professional development for science, technology,
engineering and mathematics (STEM) education: A review from the perspectives of
technological pedagogical content (TPACK). Asia-Pacific Education Researcher,28(1),
5-13.

Cristian,V., & Singer, F. (2013). "Problem modification as a tool for detecting cognitive
flexibility in school children ". Zem. 45(2). 267-279.

Crow, J. E., Kennedy, T. J., Odell, M. R. L., Ophus, J. D., & Abbitt, J. T. (2013). Using just-
in-time PD to technologically prepare high school STEM teachers. Improving Urban
Schools: Equity and Access in K-16 STEM Education, 143-157.

Czajka, C. D., & McConnell, D. (2016). Situated instructional coaching: a case study of
faculty professional development. International Journal of STEM Education, 3(1), 1-14.

Deak, G& Wiseheart, M (2015) . cognitive flexibility in young children: general or task —
specific capacity. journal of experimental child psychology, (138) , 31-53.

Dennis, j. & Vander wal, j. (2010). The cognitive flexibility inventories. Instrument
Development and Estimates of Reliability and Validity Cognitive Therapy and
Research, 3(40), 241 -253.

Elsayed, S. A. M. (2022), The Effectiveness of Learning Mathematics according to the STEM
Approach in Developing the Mathematical Proficiency of Second Graders of the
Intermediate School. Education Research International, 55-75.

English, L. D. (2017). Advancing elementary and middle school STEM education.
International Journal of Science and Mathematics Education, 15, 5-24.

Farrant, M., Maybery ,T. & Fletcher, J. (2012). "Language, cognitive flexibility and expect
false belief understanding: longitudinal analysis in typical development and specific
language impairment". Child development. 83(1). 223-235.

Farwati, R., Metafisika, K., Sari, I., Sitinjak, D. S., Solikha, D. F., & Solfarina, S. (2021).
STEM education implementation in Indonesia: A scoping review. International Journal
of STEM Education for Sustainability, 1(1), 11-32.




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Freeman, B., Marginson, S., & Tytler, R. (2019). An international view of STEM education.
In STEM Education 2.0 (350-363). Brill.

Heath, Scott; Higgs, John; Ambruso, Daniel R. (2008). Evidence of Knowledge Acquisition
in a Cognitive -Flexibility- Based Computer Learning Environment. Medical Education
Online. (13). 1-6.

Hong, H.-Y., Lin, P.-Y., Chen, B., & Chen, N. (2019). Integrated STEM learning in an
idea-centered knowledge-building environment. Asia-Pacific Education Researcher,
28(1), 63-76.

ICASE. (2013). The Kuching Declaration. Final Proceeding of the World Conference on
Science and Technology Education (WorldSTE2013). Kuching, Malaysia.

in beginning readers. Journal of cognition and development. 11(1). 61-85.

International Society for Technology in Education (ISTE), 2016. ISTE Standard for Student,
from: http://www.iste.org/standards/standards/for-students
Karademir, A. & Yildirm, B. (2021). A Different Perspective on Preschool STEM
Education: STEM Education and View on Engineering. Journal of Turlish Science
Education, 18(3), 338- 350.

Kilpatrick, K., Saafford, J. & Findel, B.(2001). Adding it Up: Helping children learn
Mathematics, National Academy Press, Washington, DC.

Kirchherr, J. W., Klier, J., Lehmann-Brauns, C., & Winde, M. (2018). Future Skills: Welche
Kompetenzen in Deutschland fehlen. Future Skills-Diskussionspapier, 1.

Knight, C. 2007. “A Resilience Framework: Perspectives for Educators.” Health Education
(Bradford, West Yorkshire, England), 107 (6): 543-555.

Lee, C., & Johnston-Wilder, S. (2017). The construct of mathematical resilience. In
Understanding emotions in mathematical thinking and learning (269-291). Academic
Press.

Margot, K. C., & Kettler, T. (2019). Teachers’ perception of STEM integration and education:
a systematic literature review. International Journal of STEM education, 6(1), 1-16.
Martin-Péez, T., Aguilera, D., Perales-Palacios, F. J., & Vilchez-Gonzalez, J. M. (2019).
What are we talking about when we talk about STEM education? A review of literature.

Science Education, 103(4), 799-822.

Mayes, S., Calhoun, S., Bixler, E., & Zimmerman, D. (2009). 1Q and neuropsychological
predictors of academic achievement. Learning and Individual Differences, 19, 238-241.
doi: 10.1016/j.1indif.2008.09.001

Murphy, S., MacDonald, A., Danaia, L., & Wang, C. (2019). An analysis of Australian STEM
education strategies. Policy Futures in Education, 17(2), 122-139.

Murray, N. Hirt, E. & Sujan, H. (1990). The Influence of Mood on Categorization: A
Cognitive Flexibility Interpretation. Journal of Personality & Social Psychology, 50(3),
411- 425.

Mystakidis, S., Christopoulos, A., & Pellas, N. (2022). A systematic mapping review of
augmented reality applications to support STEM learning in higher education. Education
and Information Technologies, 27(2), 1883-1927.




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

Nadelson,L. S., Callahan, J., Pyke, P., Hay, A., Dance,M., & Pfiester, J. (2013). Teacher
STEM perception and preparation: Inquiry — based STEM professional development for
elementary teachers. Journal of Education Research, 106 (2), 157-168.

National Academy of Engineering (NAE) and National Research Council (NRC). (2009).
Engineering in K-12 Education: Understanding the Status and Improving the Prospects
Washington, DC: National Academics Press.

National Council of Teachers of Mathematics (NCTM) (2015): STEM Gives Meaning to
Mathematics. 21 (7), teaching children mathematics. Retrieved from: www.nctm.org.

National Council of Teachers of Mathematics. (2014). Principles to actions: Ensuring
mathematics success for all. Reston, VA: National Council of Teachers of Mathematics

National Research Council (2011): Successful (STEM) Education: A workshop, summary. A
Beatly, Rapporteur. Committee on Highly Successful Schools or Programs for k-12
(STEM) Education, Board on Science Education and Board on Testing and Assessment
division of Behavioral And Social Science and Aducation. Washington, DC: The
National Academics Press.

National Research Council [NRC]. (2001). Adding it up: Helping children learn mathematics.
J. Kilpatrick, J. Swafford, and B. Findell (Eds.). Mathematics Learning Study
Committee, Center for Education, Division of Behavioral and Social Sciences and
Education. Washington, DC: National Academy Press.

National Research Council. (2011). Successful K-12 STEM education: Identifying effective
approaches in science, technology, engineering, and mathematics. National Academies
Press.

Noyes, A., and D. Dalby. 2020. Mathematics in Further Education Colleges Final
Report.

NSTA (2012). The NSTA readers guide to aframework for k-12 science education.
Retrived from www.nsta.org/permissions.

Organization for Economic Co-operation and Development (OECD). (2009). Mathematical
Literacy Program for International Student Assessment (PISH) Assessment Frame.
Organization for Economic Co-operation and Development (OECD). 2019. Assessment

Framework of the OECD Study on Social and Emotional Skills OECD Education
Working Paper No. 207
Ofsted. (2012). Mathematics: Made to measure. (Report No. 110159).

Pokhrel, T. R. (2018). Activity based mathematics instruction: Experiences in addressing the
21st-century skills. Journal of Mathematics Education, 11(1), 46-61.

Smit, Jantien & Bakker, Arthur (2016). Using Genre Pedagogy to promote Student
Proficiency in the Language Required for interpreting Line Graphs, Mathematics
Education Research journal, Dordrecht, 28(3), Sep,457-478.

Suwarma, I. R., & Kumano, Y. (2019, November). Implementation of STEM education in
Indonesia: teachers’ perception of STEM integration into curriculum. In Journal of
Physics: Conference Series 1280(5), 052052. I0OP Publishing.

Szabo, Z. K., Kortesi, P., Guncaga, J., Szabo, D., & Neag, R. (2020). Examples of problem-
solving strategies in mathematics education supporting the sustainability of 21st-century
skills. Sustainability, 12(23), 10113.




dxclainlllg digyill aglell Grallulll d=alall dlaa

(@ 2025 gu1igs / = 1446 daall g — 41 alaall — 22 aa=ll

Taconnat, L. , Raz, N. , Tocze, C. , Bouazzaoui, B. , Sauzeon, H. , Fay, S. , Isingrini, M.
(2009). "Ageing and Organization Strategies in Free Recall: The Role of Cognitive
Flexibility" . European Journal of Cognitive Psychology. 21(2). 347- 360.

Timarova, S., & Salaets, H. (2011). Learning styles, motivation and cognitive flexibility
in interpreter training: Self-selection and aptitude. Interpreting, 13, 31-52.

TIMSS (2019). TIMSS 2019 Assessment Frameworks, TIMSS & PIRLS International Study
Center, Lynch  School of Education, BOSTON COLLEGE, from:
http://timss2019.org/wp-content/uploads/frameworks/T 19-Assessment-Frameworks.pdf

Tofl-Grehl, C. & Callahan, C. (2016). STEM school discourse patterns. Journal of STEM
Education: Innovations and Research, 17(2), 34-41.

Torres, K. M., & Statti, A. (2023). The Impact of Teacher Leaders in STEM Education. In
Technology Integration and Transformation in STEM Classrooms (pp. 56-73). IGI
Global.

Torres-Crespo, Marisel N.; Kraatz, Emily; Pallansch (2014) .From fearing (STEM) to playing
with it: The natural integration of (STEM) into the preschool classroom, SRATE
Journal, 23 (2), 8-16.

Tsupros, N., (2009) Science, Technology, Engineering, and Mathematics (STEM), Education
What Form? What Function?, Hays Blaine Lantz, Jr., Ed.D.

Ulderich, M. (2023). advancing authentic assessment in STEM education. Technology and
Engineering Teacher, 82(6), 8-14.

UNESCO, 2015. Education for All 2000-2015: achievements and challenges, Background
paper prepared for the Education for All Global Monitoring Report 2015, from:
https://en.unesco.org/gem-report/taxonomy/term/199

Ungar, M. 2012. “Social Ecologies and Their Contribution to Resilience.” In The Social
Ecology of Resilience: A Handbook of Theory and Practice, edited by M. Ungar, 13-32.
New York: Springer.

Vaquez, J. Sneider, & Camer, M (2013): (STEM) lesson essentials grades 3-8: integrating
Science, Technology, Engineering And Mathematics. Partsnouth, NH: Heinemann,
Wang, T., & Cheng, E. C. (2023, January). Towards Effective Teacher Professional
Development for STEM Education in Hong Kong K-12: A Case Study. In Atrtificial
Intelligence in Education Technologies: New Development and Innovative Practices:
Proceedings of 2022 3rd International Conference on Artificial Intelligence in Education

Technology (pp. 3-19). Singapore: Springer Nature Singapore.

Waters-Adams, S. (2006). The Relationship between Understanding of the Nature of Science
and Practice: The influence of teachers’ beliefs about education, teaching and learning.
International Journal of Science Education, 28(8), 919-944.

Williams, G. (2014). Optimistic problem-solving activity: enacting confidence,
persistence, and perseverance. ZDM, 46, 407-422.

World Economic Forum (2020). Future of Jobs Reports 2020, October 2020, from :
https://www3.weforum.org/docs/WEF_Future_of Jobs_2020.pdf
Wourdinger, S., & Allison, P. (2017). Faculty perceptions and use of experiential learning
in higher education. Journal of e-learning and Knowledge Society, 13(1).




Inidleg @anlhl Jibiwall dljlaa draiil (STEM) @iiw daaia Wilhgi Jga alslyll cnalsa Gligni
a2l &Sl digpally

anull aana aate Gis jaw A0/ waaalll glaw ackwa Gy slean 2.0 / (sl cndl) agaln ¢u glalw .3

Yang.D.C, Tsai.Y.F (2010): Promoting Sixth Graders, Number Sense and Learning Attitudes
via technology- Based Environment, Educational Technology and society,13(4).

Yeager, D. S., & Dweck, C. S. (2012). Mindsets That Promote Resilience: When Students
Believe That Personal Characteristics Can Be Developed. Educational Psychologist,
47(4), 302-314.

Zmigrod, L., Rentfrow, P. J., Zmigrod, S., & Robbins, T. W. (2019). Cognitive flexibility and
religious disbelief. Psychological Research, 83(8), 1749-1759.




V",V'LCYLV‘ b2 LIS M ANSY L (4
AT AN (T

ISLAMIC UNIVERSITY OF MADINAH



Isiamic University Journal For

Educational and Social Sciences

A peer-reviewed scientific journal

Published four times a year in:

(March, June, September and December)




