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Abstract

The aim of the current research is to establish a program for the develop-
ment of professional competencies among the faculty members of the scientif-
ic faculties of Bisha University in light of the requirements of the entrance of
integration between science, technology, engineering and mathematics. Sci-
ence, Technology, Engineering and Mathematics (STEM), which reached (58)
professional competencies divided into six requirements: Concentration on
integrated conceptual experience and integration between the fields of STEM
(S Science, T Technology, E Engineering M Mathematics) The twenty-first
century and the next generation, students acquire basic scientific knowledge
of contemporary science, apply knowledge of mathematics, science, engineer-
ing design, work skills, production and sustainable development. Through the
application of the questionnaire of training needs on a sample of scientific
colleges, it reached (45) members in the faculties of: medicine, applied med-
ical sciences, engineering and science at the University of Bisha. The results
showed that the degree of need of faculty members in the research sample
was very large and large in all competencies. In view of the results of the list
of training needs of professional competencies, a proposed training program

was prepared and evaluated according to an evaluation form prepared for this

purpose.

Keywords: Professional competencies - Proposed training program - In-
tegration requirements between science, technology, engineering and mathe-

matic



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

o S Olllane g9 (3 dght SLUST) Lo 7 Rdle g1y el
o) L cliasl gl STEM Ol Mg dwdidly 4l aghall
Liny dnslg duoda)) LIS

sdadla

Bpaslad) Jom ) mor (3 pabedl 820 L g VLS B3T3 dnpd) gl LBy
e B pai e Y OIS et (6T jslan abla)Y okt Rhay el (dadlly Bals Aia
e gy (AU ity Bb ekl gl odny jpladl 1 Lk (Lige osasy ¢y ld)) dtn
(el eas (3 B S e Lol g dwdidly 2l polal o WIS STEM
CasWly elVly odall Sl e rgaem iy claina N Ol Sl ks (3 andY
o3V e dmdl bl @gidly ¢ laall ool Comdly cgamsl) 353y ko) Ao ke
Sipd Apshat) bl aa Ll ticadad) meald) 3 gzt o (3 A0 Slimand) o gy
Audgad) Al AL (s

(Vo)) sl 3 Basnndl ol ASULL wladl sl 2S5 390 adde coas Lo I35 oy
Jotb ik e 5 tgl Y (gt L sles @ eall OO L s8T e
ib )l Sl VU Bagendl milgd) ust g (Uade Caitll (Il sl aal) 2aky coladdl
st B e LU g 2) el ey Slonl) O slteiad gis gy kel 5t
el Loy 5 gy s Slley ool pdsn Blae Slaald) OV ol (VY (8 1) (ke
o) (3 Rl Al (3 ASLally foall B (3 2ndllly Judnd) foall alagsy saslidy 4
Y gl ay Al ALl a5, Ol a2

Breote Jalasy ey sle] sl laaldl e Ll ol slazeWlg 3354 joles 00 (3
o3ls) 3 Tislone oty Lobnn Cllany e shasy gy 3ol 0y tasy Ll il 33
gl SLLS datiy cardad) danll (3 Bal) Vsl U1 45657 gl 4l lgn Braiiy dug)li
ey 52 pim G aalh I (e e 3l Sty g el dgn sliasl (s
Blogg 8al) LS shan Lad olsg 284l (3 g )Ll 8Lk $l3g (sl Ao

Cabge Al (3 o ladly led) ke A4 OF ) analys 3 (Y Y01 €) Olyy LT gy
oo S el Eam () gy aigl aUl oluilly wollelly SLLS)) g i s



Yo

dn ol gl odd adbad) SLLSIL Bilate ol e LY slis] 0,0 o oLul
B gy ) Sl )Ll (3 jnndlly Camiall blad alal) s

B o STEM g e o wlogally bl jam shinel s
bkl Bl o) R, Y1 VU o ot L s il Sy iyl 552 s
LS @ Leadels eof ) sl e ud STEM 5 0L ¢lguy, s dus (Lol s
Y VA) Sy (Y 1Y) sd) e Sl it ciilesd) el (ol on ol Codedld
gt 3 (1 +10) s ol o STl LT LS (Y4 1Y) Sl (Y V)l
O 2LVl Slashell 0F dms o Sledly g wdibly 2iidly pslall oSl amgs OF )
o Sl e Ll S5 ¢ ol el o o Y iy ol g ially (o
@ otes¥l 3 STEM s dadl L Ls oy STEM sl 2 Y1 oY o 3 552
et O e usT ol 2Vl sumdll Sb¥oll Lemadie B9 ¢ omaldly plad) ol e o
el 23y o) 5T et s 5 ¢ il 3 Sl ot 0,5 ol Vs
hles o pslall et @ STEM s plasiand 280 (Y11 0) &) 2ulps wuST LS
g e BT OO A e s s e LS Slleay (optally o3l O
\sy The Infinity Project ¢ 5,20 (Daugherty, 2009) 5205 Ll Ll @) oleg 2l
(Southern Methodist University ) SMU cousgin g ansle o it §4,20
Engineering :0ls e gy Texas Instruments olually s LSS 572,
gl Bieate grell Borlad) Sl wanas &y (Llall 25 Al W V) ple 5l Our Digital
Mo oS o Bmaldly eyl gy oy cpigmn gl odas A5 LS5 il o
s e Y1 plasily cideall Sl o ST e gl e gl

SV o5 1d e Ll e O 5l s i gl Ol AN e o) coeal U3y
@l s S sl SV YA s STEM bl g widly 2l pslal)
Sl 355 <03 LY oV T Slsl ly dedibly 3xidly aslell U2 3 el gl asled JoY)
Lor )8l gad (oY ) € cinadal) 3l d) (3 Wty s of 8l o daal) sl (gl
Rrdidly dilly palal) gy (g Dol lly pslall ooy ola (3 el J5ay (b sl ket
(YA Y VY Gl sgae S desls — 2 Yoy o— STEM wLay i



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

Sl Ol sue OF ) aslually lasld) o wST20 5L (ol sl Lal 1,
bV @ AT sasal) Al 3 Slsl Ny dwdibly 2idly aglall Slegoge Oyl uddl
s laalhl (355 Ofy SIS aapdll Gy ol 2sd (3 Ll el 05 e Slosdl oS,
SN L2 & el Loy ) BLoYL LAy Jaad 1) olLell 3133 g5 & Lo
NCRWRES & P PRC WY ) PSP E SRR U U 5

o oS ol aalh b ) Bs cliael S0l (59,000 o 4T at e L
W adly OF Y gl o808 2w 3 oY) &ly STEM sl Jlg avdidly 23l polall
G (pogadl oy Jo ig 1y aSE | ey s slael Lol Sgmlly ol
) ol 8 Ly jaasdl alas ) aigdl SLUST) e &gmdly Slalyll fans o a3l
Hy S I i il e STEM e ollbne o (3 2l SLSW & ks |y
i) IS Calall U o el o ol 258 g Braity eazal &y (Y00 £)
plassi) Ohles faid ) maly @ Jo w38 &g ¢(Y Vo) Ay sl ST dulysy
s oL e s U Baalg oyl s sliael U Jladll dadlly wodedl lomliinl
i Bralg ey ) s sLiasl s aagl) LS ded P o by g e 1
o Lty « STEM wlol My awiibly aidly aglall o JolS) e wlllaze ¢4 (3
LU Gl 1)

Eod) Uis

g pd) gl ) OF oo (i Bmalst B39y shadl JL# (3 Bhed) e Ul 55 N e

plazaW) e Sl Y LYY dmalol) Gl V) adadh e dinal) olally dpgl) daidl lay Lo
Bwdibly il polall oy Lol s Lgtag clgamyy iy mealll slie] (3 o) Al gl
sy dxly janad (335l susy e dazy—laasd) sia alas” STEM —cboy )l
(YT ) sl dg Al AU gy Ay Lol sneld e dnad) wlemgd) 355 ot A
1Sy skl LYoy sl aSCLal) Lgan ¢ Jsall s g iacial) Jgull e dpal) OF sl

s 8)silains

gl el JL2 & By s sl Slie] LAl Sgodly luhdl e dudal) sl LS
ilyg () E7Y) WSE aul)s Lgg ($SSTEM LIS 50 c05 (3 fang)d) ol )Ll



A%

A g i s

(Y1 8) sl dulng (Y41 Y) FLe auling (Vo) 0) g sl dilyng (Y41 V) Ol
aaall () s e e U L pU g deSlan V) d, ) s Ll o) coplal e sy
SNy wgall] (sle e i S tialel OUISIL )5 atn gas (Vo) Lgalsd ne e
G « STEM coliob iy aiibly aidlly aglell o JolS olllaze 5.0 (3 gl oSl
L 22 wily ciaS gy (Y01 0) g gl s wils STy o Lo g (SLLST 0da
T Slamd 3gmg gy (JL) e (3 M Ojndl s 3 STEM s (3 3sa i 401
WY1 s (8 Ayl bbdly dadedl Slaidly laledl OLE G oo Hawgzey Ale Cn b

Sy = el e sga> (3 — 2L Slahlly Semdl 38505 Sls 51 2l
ke ) s sliael s aagl)d LS dary ey Lo dolsg durgh) denl) ol eyl
oo e Al es U Y (Elawsd STEM axgdl s anld dols el oLIST,
fralg dadal) SULISIL o)) s sliasl s aagl) LS dpaid @ by el 1S
ISTEM lisl )y awdidly 2l aslall o oS (5o olllote s 3 2ty
Y O e Bl QU Sl gl S ey

SSTEM wlool ) awaidly 2253y aslal) o oS e ollloze L.

Ol e (3 ik Aralt dadal) OUSIL i) i sLiaeY aapdU) dagl) oS Lo LY
SSTEM colool Jly dwaibly 2y aslall o S 5 oe

iadal) SUSIL gyl iz sliasl s iaghl CLLSY) e iyl Ol laes Yl d s Lo LY
SSTEM Lol g dwdably 2 2idly aslal) g JolSE) e wlillate 50 (3 By dnalss

22 & e B bl ) gl SLLS e il () bl Bp Lo g
ISTEM Lol My awiibly agidly ashall o ol e olloze



.......... o oS olllete 50 (3 digl) SLLSY) e i 0 gl

el Blual
U bl @ U ol Slual faoxs
STEM ol ly tnibly 2y polall o S Jse olllate 0l )

3 i Arald ialal GLISIL gyl dzs sLaeY Ul dagl) oL LS aasl slas) .Y
STEM ol g i ibly duidly palall o J.al.{,j\ Jte ol oo
UL gyl azen slizel st il GLUSD (s iyl Gl bVl iy CGn LY
SLeol My dwdibly Laadly aglell Gy JalSK) e Slllate cs0 (3 iy Laald dpalal)
STEM
Trodall SUISIL eptdl) 2t Lzl s Brgl) LS i) e )b gl slie] 8
STEM ool awiibly aiilly pslal) oy JolS s Sllate 550 3 2ty Grsls
sl 4rer)
:a¥ g (B ol LRT Cuasls
;L.a.y@é- Arsg penas CA\J)«; PN w),\.ﬁ FENN cLasy ESpRY) c&\j [,.:E.J u‘L" el 395 .Y
Dl e STEM wlol g awdibly aidly aslell o ol e ollbte 50 (3
Agdad) (Bl
UL oyl ann cliael ol psladll JL2 & 5rolel) 2l a1 STyl gl &l
Sy wdibly 2l pslall o LS i bt alisral foadd 2iy dasls dalell
gkl )il gy 5y e @ STEM
aeldzadl dpadl lan Lo a5 U dalal LYl 584 (3 s e Y v Al 5, abLs)l LY
el G Sl Lo b ilg Mg Bygaid) labid) iy



yaa

A g i s

Eon)l 39d

A5V 394 e RIS RUES gt
— bl — agdl gl — () By ieeld Al LS AGSA sgudl m
P LRI g;c“:\fij\ pll :3\,,3\..6}‘\ .33.‘.;-\ m
it il — Clall) dedal) SUSIL gyt s sliasl s i 1y picd) DgU3-1 m
LS 0 Bdal) Sliaasd) ST 8 (paledl — dadid) —
in slae fyud) Ol days Lo Blaw) szl (S g gkl 29dd-)
plall oy oS oo 90 (3 ) g LU e (ol 2s) gyl
(STEM) wlol )y iwdibly auadl
sdanl) clathiag
gl LS —y

)l e Lgie iy Loy il dsgag 8T aagll 5.1 (4 ) £7Y) S e
(il gganns o)lgsly alas clol o Sy ¢ mnld) Blea) Lo lgy LeSlg gl laldNly ool )Lells
et el o ale 6 o sle B W 0sSG oF Sy cadib Lparsy Ll

& bl Shadl e sesas UL Lo JU ol 3 gl SLUST) O,
inelt Olaldly laghaey C3ylas s aianas Loy dalal) OULISIL oyl dtp sae Lasls
apidlly pslall o JolSA) wlillane 50 3 (padally idly cigilod) dlal) pslally Cal) d
W 0S5 OF K6 gyl 5l g5ng 019305 akas 51T 0 iy STEM sl Ny aviibl
P (g oy el laall sl 8 ol sl 50

t gl bl —Y

S dyaiag plaie 3Ll blis tash cptdl (Ve Y1 8) Flog SV e SO0
Ja_?l_mjj b‘)_Uj C)\jbi}!\ gJ—:Jﬂjj J))\J- o ca_la_g\jxj e K_:.LA&) iade C)\;\}_z-b C)\).la:- é.éj



Yv.

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

LY Ly diylell ey g all bkl B3l daky ¢ appdd Cades IS anlll aid)
Wles gl o) Slpdhl Golas e eadelog L ¢ aten (St o) sl 2021 108l
LSy by ) 3 sLaVl e pgilaal 524 Ly e ] B30 BaLjs ogalen LA

o isast houtd alalSae dglote 1ail Wl Qb omdl 3 o) i) L) g

e il L) Olshasg (302 legisk Seiy (W) e ibLally srasl 1Y)
iratt) @58 Loy aalailly adabsilly 1aU) 2k 231y (CJLaVly (Olamglin¥) s deseg &
polall = daib) — Call) Ry Analg Bpadell DAL gyl 2t slizel (s aagl) L)
ol oo DLl Mg Bl aidly polal) oS wlllate 55 (3 (polall — dikad dkel

LU
(STEM) wlep Jlg dwdidly inidlg ashalt ou o1 Slllaza — ¢

25 ) el 2 B STEM LS e ol (3 02\ V) sl e

3o 3 ey ¢ Jobtn Sty Litlate 2l o) Bedel) logllly ollelly C3Lall

Jirlslasy gl Jl Sliadan Lelayy «olodly Jlg dwdibly 2l polall V2 o Sl
NERNFNCNEE R Pe)

iy pslell oS als Ll psd 2 lewlu¥1 8L Lol m ) Lebms

5 s e b JalSae g ) eelidl gl e il STEM ol iy aevaidly
253 ¢ Lodly 0550 et By Bl Bpedal) SIS ol s sae (5 ) B0
ey akandl lsladly llehly dadall 5l 3 V) U] oMl Jaoty St eyl 31
Lot Eg ¢ Craladl OOl mpedd o o oS LB Loty polall gh (oo (olad) 3lutaly 23,
STEM ez (oS 3y bl el 353k Joom 5570l 1 ong Sz 22w (3
orially (o3 0l AUl Sl sy ((lesl ) My cwaid) B sl T cosdall S)
Sl b 38al gty (3 olel) pslall 2wl loall 35 ekl OO LuSTy casldl) Jdy

() dadly ALYl Jaall wlles dpaiy ¢ o did) vaadly pslally



ARA

gL Ollyldly o kdl HbY1 @
(g o) Yt Yl

Awdibly 325lg plall Sl llbzey gl LS e s (6 ol WY e
) axa slasYy ke dhaay gl Bl (3 Leaely Byyad) iy STEM ool Jlg
:gfﬁ\ }}r.;“ é.l& GJJ.JJ il E-SS '&.&Au’-b

STEM oy Jlg dudidly dnddly pslall oy JolS) Oldlazog daght LS —

@) aekadl o2 amdl (3 deles Al alsall e SLLST) e S dad) ey

s 30 (Personalized , Student — centered Education) _Jb) Js 5, ¢

gl M Ciany ¢ A8 Al Sl e I s gt OF S g 2dplall 3 W,

Al ST ail) 2l Sgidly sl slels el e Slaall e il el n

Apndlsl) Il les ablily (I S dlidl de ) 355 L OBl (e 08 nd55s

he S el el Ogsly 2ol wleladlly Jaall Ol Jax Lo ol sV Y 2.
(671 il el 3l 552) LS

oS LT Y] bl plss o duagl) wleal) (3 didl Jpd) Oyl e o)1 o
S dole Wb of adadl Lol Lede dazel ) LS ISS)) 2k Juad (3 a5sline
e B el gl 23U sa ] ke Lo ey ¢ cpally (3L 0N SLUST s
QL Jsmdl wlgs oa O g8l b clys I3 goelad) pladl Lol ot Loy LLSU)
SIS By ¢ oS jpladlly (e gell) Solpad) ilsall 1oL LS e U ol pls
Y e wsg S pF Al el Gl aall (3 8594 20ly Al Sjsadl wdlsll
3By s Ay lall Caflloglly el L)l e gy ()36 O 2 s e S
db asplly cobosd) Al G gLyl ol ColS Wl (g ¢ JLa) Cpnd L Bl e
OAN 3 oy Jeoally Graal) ) e slite] ) by (il iy Lo ool 3 oY)
Wb o Olgal 1395 cudadl B35 (et Ol alags Yy (3 wdlell LT ¢ ially (3L
I ST adled) Sbgedly Ll slel e ¢cpptally (oW 03 (3 pdadl Sl las) A
(A=Y Y VA ekadly (el (3 5ad) ST



YVY

.......... [ J-ﬂ&ﬂ\ QM ;}aﬁ g} 3\?\.@_&’ Qbug‘ w Cfuid &).U CALJJJ

(V) Johl e 58 LS 2l Ul gl Jpal) 2 SLUSU) ol S
(Y) Jgu=

(8 YO VA coeladly oladl 8 jodl S00) ) Whgls 301 ot § obliS)

FrIEw] (Wip s 5ygdliiw
i EWIR [ - UL T PIY
Lwla¥) LS ?
traally (o331 0,81 s
coleol My sy 5s) )
i) Osdl) (ol ) @3 O s
celazn iy Gunnlall olaly (B sy M ols Bl B o)
(SRR T oy
Jles¥ly sLasVly cislylly (Sl sl xSy
Tyl Oy ouus 53l gyly LSRY)
foridlly 20 Mg Al 2l AWy slaar 1 LS
Jeally B Sadly JlesY)
(o5,

oty JLarly otay 9121 elasm ) ol A BN QU o)
s gl ¢ Jols) o

byl caalt S (el 30 3L (a3l
(G asdl

GAUL\ P

Jiatslaey 59,0 Cﬁ‘f Fpachadl) LS e (S IR of (3 aaaad) Jol oons gim -
SV LSy tally (o) O30 llgs Lgiay ciols llgs ey ¢ izl
gl sl V1 LSl cislall LSl cewln ) LSl

e S el 25l e AL e s slaeY agll oL bl Ss -
Ly Loole 3y Jlnf sl 54 ool STEM LS ollbze ¢ oy coblisd)
il st

kel )50 (NCES,2003) (sl wleliamy sl 55 o 5Ll il I35 g

Twdibly Lor oSl polall b pmslie] oo ol ng e 38T slel L) sl S0 Y)

el (el auds il ) ey ey skl OGN (3 aiby 1 sl (STEM) sl
.(Daugherty,2009) STEM LIS s s 5

National Governor Association, 2009; ) «¢us crezed) jan Ll 45,
Wby ¢Y 41y fley <National Center for Education Statistics, 2013



YVY

OF AL (Y egsdally 67 oA ( SIWg Y Y il 6 e ve ¢ Bally dadly €YY
(ISl g el Jom 5l el e ol olgz2 oaas (3 ez STEM 5
ol I e il IS W b oy ciadal) 2l 23U Gl ey SLaSNI
SLsl My wdidl renadly LorgdySly plall valin oSS o o5 ol (oS paliad)
Aol adlonl) daded) S0 (3 ane s3linaVly  plaa¥ ] gy o) oY) tailoy ad oy
535 535 Ll e thadame Lol (o Byl ol ol 3 ezl )y el sl
sl Vly o] (3 Bt Basdl ol e o) a2y LA e el Slles 30045 el
5SGsn ials (553 s Lol ol ol Ly Ny dndidly LimsloSls podall slon 3 bl

i) 25 e SLalSaly Bmaldh) 1) (3 N e s Lo ey (Bndlsy B gt
o Js=all STEM LS e 53y bl gty slis] ollbne Jrasy

B ey gl MW 3 diadadl Ll 55y (ol Jutes e dl slad) medl
(YA (S vy éle Stephanie, 2008)

(Lol iy polall )5 Dlrlas) o SLBL g polall ) 5 B3y 5
Agelall 2 el (3 LI Glagy et (oLl Ny pslell gy AL a LY
o Tl LBy Lol Ny oslall vgd 3204 1) s Skt oaled) Ol 05 s LY

bas K.:.o.lxj\ 3}/1«4.5\ o iza) u,.._\.b c@a.é:—‘ J,.E

@A’: IRy L} ng.,fa.q-)v\.g V.@-w.?' QTU,&Q(STEM) CJ\.:.UQJA} Taub of G & c«b}(ﬁj
i) W OV L)Y ¢ e [ pmaldhl (I Sl (3 Loy 2SS 8900 icodall S5
ALy (LelalSSy adall sy (3 sdelidly ¢ aadl Lgmy (Slool ) ciwdidl (i) caslall)
wlehe @ Lo lag ¢ jaal) (3 paidly ol jshod) WSlS 2kl Slaasdly o 5 lsd
omtd) i sLas Bgl) Beaidlly Ayl sl 1 — Y

o oSS Lgab gy bylak) W’T 13) & 31531 il LS clgalinn g aad 3151 oyl ad
D93 coptil) OF s Sl il gl 1By ¢ nazdl aly olaW) 3 LSy 3 LS 5034
(i) il dpasiy shas 573050y as S ol wiosy ke 3Lty Bl 58 (3 Lol



Yve

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

oreindl Ly B amaedle (e a o)) ) B35 Oy el aa) pdi & e
Tl o3V julang soezall Lol o il (Soy cigr 0wl L) A e 45,054
B ptinnd) Slrbam) Al e a5 o) mabpdl B30 o e A3y (53 A e
Ashlall lesd) @& 3 ool (go3 i) ol B35 O puB Lo 55 By gy Loy S
iy Bl 0SS Ao gy Lgilal 5dd aiay S8 ol Jds ot cileliy 3. LSS
Floy (V) L painnld wlgy 3ad adls” 5hy adle Sapm ls 0555 el Yl

Y Y

ploaa¥l ] 2o U ol dadad) dkead) (3 Bl oopid) Ats saad U1 joud) Bz
Gl s Gl ay ¢ gl sadl 328 S ool 8y0m Boddhl oST oyl e 2Ll
oS e ozl shasy Lok By iy Anald ) Aas sLiaeY 5gl) sodl 25 5o
wlaasdl 3 il legoldl i @ STEM oLl My wdibly iy aslell o
el Lada)) o UISU dalzsel

s il e oy e A o mn Oaladls waledll 8159 0 IS das 21 sl e
Spote ashal 05 palall DLl iy (ol Shles & ey 3 S| Sus Lo
el Sl W nds Juldy 2l V) sps 3 ol sy Rils clSy (U Sy
@ ad Slermsd) Lo mabipdl sly @ 3 ldly ) ) oal g cndacdd 228l
Productive « PISA bl Jedi 555 ¢ alali slaiza¥l ¢ STEM o edlly (ol
YT Y Ve Ole) plaal) ) Bmgin 559 Bwjlally kel @ Ry lly alall o)
(Yo Y0) Loy el fope ST sgme S daslt o) jadl 85k Bedie 2lps (39
wdzwly STEM ol spo (3 palall  codal Gigh) Gaidl sl conds (Y -T'8
P .)\_sui Zuuj o.l_p

Eo-2a =0 gl gt e Labidly wluld) woy ety :(aLE.{g;@.U sled) :”ﬂj
O UL S STEM C&S

s alygh daadl bd) xogy ol 2V s bl 320 el L Sl jaed



YVe

L bl SR alay LSy el Slul duidy dbdenndl oLl Lad,

sbo i & Bpshadlly Bl Sl Y1 pad pean gl Ju g 49@1.\ skl (L6
SN L ] (3 danasedl ol )Ll ipdd (LT g e (3 il daidl =
Taddad) (S sty STEM et yd) olpdly Gjlall uady STEM e
ity Leodall Sy Laldall Sy Sl si5g STEM g 2ol 2l olblad),

O sl o) e L] cnodall gy sy Lzl TEMIS Jle & iy e

35 by Sl (I s oy :STEM JUd 56l pyglad) St ol e
Bpatnny Sl Alisb gl Bl el 055G O el pag STEM led gl shadl el
& gasdly canly STEM sl ocdall Bis)y o 500y as o 5506 ol s Oy
AL By agalss LUY Wiy wgdlan ol oo cnadall 0K palpdl gadad lomsl i)
oralall Lol 322 W) oo Jolid) dadly coWSCal g celiainaVlg ¢ gadll Caadlls”
Sl I o M) sadly daall Greadaedd o 801 3055 e Ok & ilel) pgagd sy
Akl adg iy GUEY) Olibe sy LY iy il Y sl 2Ldlly (sl ol
el Slaast O oy )l g s o el png ugians g Galdall Lol Jogd
psl 0Ly O Bl oyl 5l gadl Jlanaly (ol b5 Guiod diaasd) 54l

PR

clllate 155 (Ol Vs aiany :STEM JW2 3 gl pslaall 3.6LL15 peudt (Lay
G sially 3l poddl 195 1Ll oy STEM mé Ol 324 oleal 5Ly ol
Lealemls dgly (ol passtl Dl podg ciiladll (st e Wl S15Yly el 35055 e

STEM 2 555 calall 15k 3 LesSilos

(o) nn slael ool e 3 ) Cus maad) U313 sl skl aal s ey
Blrlam) 339 agu) i Boliy cardad) hoald gl I i 81 leng cagdlan shai
P o) e slaze¥l F ol s (3 k) (o) bl (9 ¢ cleele Cod) 05t )
Teotd) Ayd) (Bl ciale Baay Aaalbl eyl Ban clae¥ il ol e
iia; STEM Lol g dwiibly il [SIEURC J.»\QJ\ ol soo (3 ing) V_Huf
A el B wlele & L Ly ol



yva

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

LS Sgondly bty (Lot

(LB e 9% @ RBLA DLl s ¢

il g o ghall o JlS ooz g gt SLUSIL Caozal ity s JgY1 y)
STEM ool g dwdidly

LS Sldlazey dghl SLLSIL coanal o) Sgmdly Slalll e Sadl cpo
Jare sle] (21 £7T) oS aulys cddgznl STEM clol Ml aably 2idly aslall o
e 31 (6 Seais aagll IS T By ¢ anl) 3lew S bl 2gl) ol LS
@ b U 0sSS of S gl ol e (aaSdly ) o Bt OV s dgay e
(Y1 4) o bl e 5SSy el o) gl 3. LSO e OV o 3301 2
o dhazally Lgll SIUS Al Luhll 3 cosdsizaly Lpakally 2l IS OV e O
el LS ok I el ] oyl £ e 3LS (V) 5 sy S (1)
slaeyly Aease ) 2 dnd) SIS o Jom O A e malbl Sen U dlldl)
el (sl sadlly ol Sl sy a2Vl LY Sl (Ladiiss 3ol
3w S ol gl Sl LW el OV Lol ©lmys 3 Bayd 39y ((padly 43
o Bg dorg ol S ol LS 2asl oldbze Sl 59,0 ) Lened oy ¢ oraldhl
slae Y1) ael) Sl s wlorys Sllawgie 3 dkesd) LISy 3 bl LIS O
Sl O By g § LS el SUIST Ll (Gupadly 5adl CIlly (adidsy 300mel]
el B Bl I LS i s 3 Amaldl s Yy JoY1 sprll OV s

bl pdall el gl 3 LSO wollame suad ) (Y4 ) Y) Olag B2 Ll oy

Jredl Badi 3 ) ool sl adele Ll ¢ adadl Ba0d dlall wlsndl son
Bahll) gl laxly ¢ nag Ol 2ot polall alas ol Has (3 ol 61V Boes 5 3l
G ) By ¢ 2gl) 3 (3 Ball Leasad) Ly iyl ol Las V) Gl ;s
et B35 Ll Slgrd) suas 54 sl colan o1 by ¢ pslall el 6l 659
llbze 2335 Wi ¢ 1 b L bl sl a0 o1y cpalall Lidas (o) e aaal) cloxsly
& bl Gpimal) Bl L) 1 ay dadl 835 Aplall Sbsidl e3 (3 pslall (ol 2,
polall ks oLy codadl 535 B lall Slgrall e (3 pkall (b gl e1sYly il 5L



Yvy

s92 (3 Anddh) LT palall alal By )l bl VI Ll (el 394 2 Lall Slgnnd) ks o4
Aoy dadl sl el (alh (b fly 50 toifl e b wled) 354 2Lall szl
8393 Oland (o) FL (o)) gl B3Ldlly 2aSed) S ¢ reat) ASLAN (i 5ol

o el datl STEM zalin 3ot i 205 (Y41 1) £LE B> ol 0

LW i, 3 STEM ol Jls] s Llel s (£ dages sl sae Lad s e sld
G W ekt Lty ) obtsdly (ol g5 anly ¢ maldl aad ool e e
(Lol g pslall Lol 2ag plee o sbza¥) tooeadl ol ool g 30l 2l au )
= ol 2ol dade gt 36l gy iy iy pil) )il (3 3 o oS Lablidory Laglas g
el slasly Sidly Jadll e dexed bl dles dlaasl vrenaly cdom gl LB Li s

el e 530Y) VL e Ol () coas auls (Walker,2012) S0y 05,
L3S amalts gy ) dges sLiasl Lajsanny LS oodall Comly ddedl 2ol STEM
o e a3l 08 Ces (bl Emly dodadl Abonll (3 Lead g5 a3 gl 154
3Ly o ylhl o sl l )} dtes sLiasl o e (YVA) 3 dnly ) dne ety (il
OF ) )l s ooy cmald) LIS e e reion bl pn 815131y el
G dly Bagadl Bhon)l 3 STEM als 2,80 o aaise 2414 NPTRURPSNIRT [ 19 sLael =
Leriis gl landt 2l 2 0 B10a5 (3 ool 2n cliael Gy G 25y pte Ul ol
Ty (RS cpedal) A3 40 ¢ i) il (S adad ddedlly alall ) STEM ,ls
edadl daally alal) Gl (3 AL STEM sl eyl s slael Cabss

B el Bes clael e i e SO (Y01 £) Ol dwlys cddganly

e iprny (a6l o il i) ) L5 gy (o titgl) LS Lo sl
bV (oS (g ) LS 2% L Cmald 55LSS 231541 Colyd) 3 Canaal)
¢ AR mly ¢ bty ¢ Ay ¢ il a3lay) ol ool ookt Fy (e85
i clael ple Ledl o ! e sl ) cdossy ¢ 4y oSO Wl Gl
LS LSy e Byt 1LYl Byl gl ) LS o Bnsl oyt

(o gt By Aty



YYA

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

e 3 psbal) dad LISISTEM s plascal ) (Y2 V0) &) awlys cditay
S Lo A ool il ap ) e 3 LN S hleas oty (ool 0,3 e
il a3y AN SLED Wlde) Al Slgsl ciby aesYly Al il o gl
S on seall e iy by WL (1) Lol 2ie e (cially ol 0,80 oL
5 Sl o a3l @ OO Slrys Jawsie g Wil 115 Gy 35y Ll e
dgeadl s el LA S ol ey ¢opptally (2L

339 S sumy clyy STEM s joles 2l suad £ (Yoy0) hg i aulps (3
Slegid) Jo waldl (INTEL) mgin 389 gy sl sliels , STEM 5 oles
kg ¢ sl sbpdll Sy ke e Bl (5528 I plasiand @5 STEM s o503
alalad) poalall Of ) jLal (INGSS) psld) ol pslall jolae 39 59t LLbE OF ) 2,1
erlilly SLglolly el polall Ands 1gb 10502 Loy Y e LS 250 o o
s32 B9 (Y V) Aty W AL L) aitibly aslall ala s Al clol ey alelad)
iy o S2Lely Al et o5 1Ll e tolio gl e doall Jogdl ¢ o il
ekl pmlae s 3 Lekdsy pslally CLoL ) malie (5532 @585y Gamasins ik [ (e 0pslaly
gl (5532 sy puglat Salely sl anrle sy (sl Mos WSl e el w3l L)
o SUT ks IO e ¢ 5B 9l Lgaiany sy s oa Vg gl a4 (2 aglall
i) (3 4oy ) Jdned) 3 NGSS sl Jodd ashell ulen i3]y calicnd) olasgl of
el s by ey oSy wledl dazs T 339 STEM s 1L 2yl

STEML}J}» 5 B L el Aol ooy (Y 4V 1) (s Bls el - 8
OGN RIN P 3 NUANE- TR URCH P YWRPRURCE N AU PRRCH PP WWe: B o5 NCIM - 00 !
e e Fy (V) bl sl dall (3 dusags s0di (Yo) e duhl die
EICAURNP: et whles (1) o isjee Dlaie (A) o 0555 (slly (eIl > l)lgs
(A @ el Al 1 o) ddadosd) el i el adle U gl bl e
et ) L (3 SUI el e mrall s el e ) an)ll sl
pe bl el i L @ ol les Ll cbaad & gl el o9SCal | oljlen
Lezes e ol ) et

ekl e e 20 oL S (3 a13) alaiil T L3 (Y01 V) fesler] alys cdagnaly



yva

Ol agll Jslly deelell el oosll ias 3 (STEM) wloob )y disdly LomylsSly
Ao W) e W (£7) Gl e iy mbadly Graal) asll bl (593 ) 2l
sy Gealel) (gl o) iing o e (ipanl) ol limslf] ik 525 @5 et
irgh) Jok) g 3 moly o8 Sgd 1Ll e el e sl U )l cdo gy gl
(bl ¢ Seonl) hed) Slomdlfint (5935 ¢SS o isge Ol s dll Lastay S5

A Y i s )

Lol Sy kel s oS e (o 2306 Bl (Y1) okl By il

e hW ey 1)) Qe xSl ol ies s 23y STEM Lol )iy anadly
e ged) b Sl agie g W] 1> 33 35y ) sl oylafy (oD sl
Elal pslall & Jramdly 19 e xSl )l 15l (gndl kel (3 alaslially 2 el
Sz (m Blas] s dorgs 2615 2e 359 ) Liasl ) ) LaT LS iy el et
LW amdly Al e 1Sl Slles SLasY iad) gadl (3 L dl 2o gatl U

eslall CoS” 3 STEM wllbns s e e Ol (Y01 V) 2l dslys cdilgnaly

sl I e odl dod) gl L) cindsialy Y A b e L) O sdiall
ks calan ¥l al U o Ll Osiall aslall Cos™ 2 el a0 STEM e 2056
B cdogy (bledh — (Il ST Wiy Jo¥ Ll LT (1Y) @sadtt 1L 2l )
el sl >N e Ul Gainll STEM wlllaze sl sl and) O ) )yl

Ay Slllaze (1) (e Wline oy Syl thadiun g Ay (Y E)

e skl 136 s e aaS ) (Knowles, 2017) s alys ciis oo 3

s (STEM) ool g daidly Lol Sly bl pslal) plasennls gyl deisly Cpoleol]

il 28 pemall TRAILS ol bl 138 (s mtled) o gbily copalaald 251001 5L

todall 6 STEM ot epytdl) 52 SlaldVly daedd 251201 5:LSTL glhany Lk 2ol
5y Jogiey sho o ) o ol

Belas) 30y pglall tlin oyt 2ol (s Cpmd L (Y 4V A) (SIW alps cdia LS
< Intel ISEF 23T et el el Olles e ¢ STEM s 539 el
3.1>J.U.J (}Lw.“ CALJ r._:l:ﬁ 9\3} Ry LFL" J}.Bj.U wbj cs.i.’: L} L“;L,\.u‘Y\ Wu—\ M\ uﬁ)\.la



YA

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

Olylgr oy ¢ ially (ol 03 wljlge bl OLLST| 3 bl lgadally cigiany)
S A Ll (ol (il 2 d) Cmepedt gl acd ol L1 € ¢ calal) 2l
b s e Intel ISEF azton jles 335 o) llee jLasl plasaal (sdaly
e STEM g (dall s plasial el sl amy (W 1) dup i) 2o god
o) el isgel O s e o Intel ISEF il 51 jles 335 ol ol)lgs
s ol3 g sgory il gbly Balaal) Ayl CILWTL 2a) 2dasll Buy (LI
iegast) OOby Ayl desast) OIb oy wste G (0S4 0) Sstems s B5Lax]
tla dntel ISEF ailw jules 33y ala)l Codl Ollen JlasY iad) Gukedl (3 2l

g ) A gast]

iyl Ao cliae Y dagll Aoty Ay ca\JJb ozl Slwlys 1l 39

Slylall n o) Bes (3 Lajgsg iydd ealidl ooly Lyl e kel gl
ke Livay Ll (el Cralally Slaaldhl oyl 2as cliael (s aagll Colsdly dny il
13V g Ao e )5 gealy b 25 1] s gy (YVY) el dlys Ly
iy wlesblly pslall G oS wlllane 5o (3 Bl Aol L) colel )
pobal) o oS Sllbze e (538 )5 galy peeal ¢ BN s iy ((SMIT)
oy gl A M bl olak ey Y Sllen 3 Lais ol il Lol g
islax] Vs I3 Bd sy e gl il W3y ¢ oyl eV Sl B & axdled
Sleol g ookl JulS llaze 3 sl ales Sl Jogte 0 (150)) Ssins A8
=) sl LS () el Flal e wslad (stadly il pidadl pn IS7(3 Bty
@ st JoW Gl sbadll jadal g tdl) oY) Sl 2as (3 ) el kel e
Al Slesb g pslall o S olillans 550

8353 pmles o U mide ol gl Al O ) (Y01 F) % dld s LS

Cradall OO s (£ — dokidl — Lo dasd) BV oyl (3 oY) gyl ol yLgs deid
o) A o o wilay 307 9 e 3 Al LIS SV el polall 2ad
AIs g ey ) el oylaly (il Copudl @ A aed) e OB (3 1) Leslsd 0L
s90 3 SV ) Shles Bad 3 ) gl Aoy csuadl soladl ALl dsla]
ialal) 2 Slivle) il LIS plas — Lan M LY bl 3 il 354 sl



YA

iyl Ol LVl ipid 390 1Ledl e Slaosd) e 3ue aul ) nddy (—(Rmaasdl

I

ekl calak s el il mhe ()5 iy sle] ) () €7 8) sl Ay ey
o A e 5SSy bpslall polall malie llbteg Al el ep (3 dan gl Al AL
plsal fy chpohel) 1S A ae o Ll ol @ dlo i) 2l L aslall Lles (YY)
polall o s el ol i gihe ulas il a1 b L ) i) ojlsly et Ll
el oy s 1agn (VY £) e (552 ol e 2 a5 cila sl - AL
(oY) e 55 el wlillans dn o 35Sy sl pslall alin gy oLl L]
poball Sllbaze con (3 Laslael @ o) ) Bid) 2lels ) sl olal LS e b 5yl
Syl polall alin 3 gyl It 8 Bagl) Aol pglall alal gell sl nd 3 35kl
S A amty

oo Dhles Goeid )5 sl e jsal g (Y 0) €) ol Ry ool G
Adadly 2zadlly polell oS Olllatey (obin s50 (3 Bugll) A olpdll Slodas s
o) el il Cotsiialy (gl Bl iSLdl Pl iy STEM oLy
232 3 il el el 2l clogy diadas (V) 2alll e pls3 oty il
STEM se 50 3 agyd) 8L

Ohler ipaid mide gl el Al o ) (Y1 8) (g% 9 5T Ll sy
o 15V eglie aldscaly s (3 M U Bl — gl IS el )
b ol Lalas W (Y1) o ool e 5SSy cpslall oy il 52 (Rubrics)
bl sl @ gl el i Al ol b V) g Blan) NS ey gl 2kl
E;\;SM P o) alas e ABlay A3kl Coledl 3 jlas) P o el WSy o))
cgtad) bl Fla) bl b st ool
Sl s gl (Y210) (s oLy (oolS JT e 5718 0 (o5 il
Banlg eptdl) B cliael el iy (Jlad) Jdadly cdadl SV (3 ) ) s cliasd
sLael Shles ined oyl gl Fide jpaad @l @ ag el ods 22l cadls el



YAY

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

Ay clelad) 59 dl poles spo (3 G Jom sl Jladll (dadly odadl (3 ) ) At
ool o egast oo Blaul slie] @y (Il Jom S0l Jladll dadly 0ol olmgl il
bl sld Bl Sl bVl i )l B e laglas ) Jso)l diry Ll
G ALl o9 dl solas 2a30 Jad ) Logd) ég calalad) 594l solas sy 3 il o)l
B o Sy Sl V1 8 et fy el Sy 5Sail) Sl (dadly el ol
— Ay pslall — ) ) LS jam (3 G ) Al cliasl e (V) o A5S
Bl s ssn (3 cpakall —hdadl polall =l AU Al SLISH ang (LY pslall
& Il Jo S7asll Jladl) el o dad) ool ) Lad bl gé‘“ L, Ol La>-Y)

ol G Bl o) sl erenany DUl 2B cllaladl B35 ples o5

Sl pslall Slades Sla)le i o Cadl (Y01 0) S ) Bul)s coezals
e VS STEM ool Jly awdsdly 2y pslall arg 3 odad) Jof o @9l
o ) Sl pslall wladas ile Gy B9l e Badly sl slodl] Bl
a3 S sae Lagiag 353 Olying Loyt ) A M pite o Bkl ol o
rebly (Lo adan (Y8) o e o Lehudaty Blaul plisunly hwosll mgdl pliszal
Aadl o e @bl Slamslin) ey (3 il padal) Slakas Blaza) (3 Cins 35y 3l
SUISy S ae o) K2y el Slaal dad Bl 35S0 bl T 0
REIRUIER-2]

35 3 palall adal sl el (Y410) Lty ) B> conind Gl 5 3y
el bt Sz e egall oLl STEM olosl )l awadidly iy pslall |alSS ol4)
& olas oL STEM Lol Jlg iwsidly aidly polall JalSS ol 50 (3 podall calal
o5 Sl by ehina) J0s o hbndl Jdogll mgdll Ol L) ly psdall sy (s
WY jpar el ) aehll coalsy STEM clob s 2uaibly 22l pslal) LSy alal
ilul to3 2l ) jgad) dizaly STEM JalSS ol o (3 psdall kel 2l gladl
o sl gl Sladlinly ddall it gy (LS pgdall calal ol gkl s s
(8 bl 5Ly pe39 STEM

i Ll pshall alae (5 Gyl Sl Ledl i3 @5 ms (Y 4V V) Olaskos dlys diganly
s Sl Ldley STEM ool iy dvdidly Lo ySlly ol (5 de s90 (3 2550



YAY

e N 2sB) ol sl ey o) Sl sdeg dgy ) S5 Sl sdey ola
Lealgd ol pslal) odes 0 dsgaz o (Rpadl loload i)l alea I sy 2yLall
plell palal dg il SLaglll 2L e aaldll w0l i uly ciales 7Y 5 Laes (2))
Y gyl 3 g sidey i) st OF LS STEM 5l s (3 150 al> L
k) e s55 3 pskall ook g By tdl) Sl Lol ads (3 el Tys (o

S S OB e s gett oS (Sl AL SLalylll ol il SIS s
P AONCIEIC SR WL SN UG NV R -2 08 JUIVR R |

Awdibly 2idly polall o WS e T U] 2L olalilly Ssmdl plane olaf -
oadl g o ol a3 Ly dule Bia )l ledl (3 STEM oLl i
Coluly Garg Bis S5 sy o Bl &gy Sl n e ¢3Y1 6 L ey
(e Y VA €SI o SRl oo bl 8 Rl el ol 3 bl
el Al S Al (Y41 0) B iy e a5l Gy (Y1 sl €T VY
O g Slals semg pdeg ¢ LpsidlS amals ) dns cLaeY (Walker,2012) <3,
pliy ST 2o Lai el LS cist o « STEM ey aagll o, iS)
ey wead) SVLE (3 ) Bs slael Slrlaml ad coagea) gy (Ye)0) (o5

eV S g5l 3 gl el slay (Jledl

STEM LSl 5o e 2l 251515 28 gt To)ld ool @i Sl jam coazal —
oY hlen dasd (Y01 ) 3o dls foo DLoblly pslell (3 lelally cpaleall g6l sl
Shles T (Y01 1) 3 2lysg STEM g0 3 2510 2l Ll cobpadll Sledal oyl
elal sl el (Ve E) il Ay aslinl Ul Slsage ) oISCED
Loy el Bl 8yl pylall pealin olllazag B el g5 3 o sild Al pslel
232 & Y ol hler e (Y1 7) (g% 2y (Y01 1) kol aulss (Ve e)
T (Y01 £) (g% ool T 23y cmalall OV (s (Bmanasidlly 26215Y1) 835 slan
52 (Rubrics) ol csY1 Geplie plasecaly vonad @ il 2S5 et (Ul ol
Gaalbl et A slaeY sl el 483 e 83l W) 3 pales cpslall o s
o) iniy palaal) agll el 16 i iss) (Knowles,2017) g auls,
il 5L e (STEM) lob My awdidly LamglgSally 2Ll aglal) plascanls



YAL

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

Lol Ny i dibly LorgdoSly polall (3 8302 olys gyl iy Cpadaod)

ol opn QU ol slinaly ¢ ol sl pgil) AL ol lly Sl Wans g -
59,29 (ol el Ao (38 STEM e Cabogn plexa¥ 59,0 (3 &opmdly olulll
Mis egz (3 et Ann cliael (s Bl SLUSY deid 2 pshas ool el (3 dwlpllly el
ool J2 @ QU o) et 3 el Lo —JW s 3 oY) Ay 5,0 e — il
A Bl Lalall SUSIL eyt s cliaeY gl SLUSY s il oyt ol

ol i el
£ 3258 Aol L) Slallly SlosY) s 3 bondl gl medl Gl pisinnd
LA.LJL\) W‘j rj_bx_“ o) J.A\gﬂ\ J;—.,La ol v\.g..@.) 4\.@.19.43} CJL;J\ vy ()
SUSIL gyl s Lzl augl SLUSY Gio iy ady STEM wlol N
et dadl Ol LY co 0 8 G,«\;J,J\ ey (bl ol coo (3 dnald) (3 dnadal)
STEM lsl )y awdibly aidly aslall o JolSall ldlaze 00 (3 2zl LS

Qb—fs_ﬁl\j QW):J\ 6‘..1.55)

(L) L.%‘;J&":“ -

iwdib) — o) aadall LS Gpentid) oyl dgs Liaed o Sl ez L&

Pl 3 el dn sze (Vov) eade Ul Aty drald (et dpkl) podall — aolall —

sLaed il olrlamV) i) BlawYl apen Sl plBy a1 674 /1 ETA oa8Y)

il (£0) ste o bamy ((£4) Leolsd ol lly ol s 330 i o (L) s

Y g Bk Ledy ol e e sl SblanV) L e (V. 28) a0 Lo T immno
() doior @ LS LB line o Bl e



YAo

A g i s

(Y) dga
STEM S Ly Dlyes Je Jgd g LS e Bl &

e e | e
deg Y ARRE! ° Sl \
RETR VAR R e Aeilasd) ddal 0 kel Y
Ay Y AR LY Vs FNELY v
drg Y /00,00 \) pykall ¢
drg Y JARE ¢o g 303!

Cond 31se9 Q\;:T

v Sl Slllts cso 3 dadall CLISIL gyl iz sl gl oLl st
coluol Mg i dibly il polall

inelg Apalall GUSIL gyl dees slizsl sl iaght LS dy)ad) ol LY Blau) LY
STEM bl g awdibly aidly pslall  JalS) Jsse olllote 5.0 3 2o

inalg Lpalal SLISIL gyl s cliael sl iaghl L LS dasd AN gl el Y

STEM clob Jly awiaibly a2y aslall cp JolS e olllaze o0 (3 2ig

OUSY gyidl azn sliasl (sl aagl) LS aad M ) bl s Blexa) g
STEM @bl g awtibly azidly ashall o [l olllaze 590 (3 iy dnslds dalsl)



YA

.......... O LS Slllaze ss0 (3 Al LS 3 TR g el

ol Slelrl -

STEM o My duiably 4y glall o JalS) cotllase dpus Yl

gLV s 0 STEM wlool Jly wdably iy pslall o JolSII ollbaze wad £

oes Al Jle 3 ) e deges e Lese @y alall ol aalu) oluhully ol e
Sl Yl ady s 2lag b asgl) SLUSY wad ol e B3y eyl 3 bog ealilly il
(V) oY & wllladll cdady - il oyl gl ) anad gl LS Jle (3 dg,udl

(1) b
(¥) dgr
STEMolob g dwdidly dudidly ashall o JalS1 itllaze
LSS sus sl ¢
LIS dpepalil) 5, Jo> Sad)
Ve \

(Metob )y Bawaddly (Tad (oslalS) STEM eV gy JaSa 5,84

coprally ool O Al aeU ol dpas

ol aslall 2wl et 3l OOl LS

a ¢
.‘?,w.uLV Mb OLJVJ R WP - A U WS °
Aslad) Bardly Z5Yly Jadl Slles Gy
| "
oA
Sad

Ja¥ gt e ) ed eldyg



YAY

s30 & dopedall SLASIL gyl A szl dglt LS L slis) (L6
:STEM Gl iy iwiidly isidly aghall o JolSKI1 bl

fada)l SUISIL o) s LoV agll oL LSO ausla) Y1 5500l 2l S L) e
Slahlly Sl e Tlaze) (bl Jlg dtibly 2idlly polell o LS wlllate 55 3
SlLeol g dwdidl Lzl aglall Gy (el Sllate 2l slaf drw wpdd Sly gLl
) iz cLasY il LS 2B Bus e STl s calag Ul o LLiSly (STEM)
Ell a6 Lol Nl wdibly iy aslall g JalS ollbte o0 3 Lpalal LIS
s ptdl) By by malll (3 raasidll 1SS e isge2 e A0 LB g0 3 Ledyu
o iy td) SLUST dlis Sy ol sk AW VL2 Aulis i e Ol
AT Al Rl ol 18y bz IS e ) SLUST oo s g e IS
SV Jym SlamS e dudal) pgold @ 5lSy (LB ay iV e 1SR e (7 A0) e
iy pglall g oS olllote 50 (3 Aadall SLISIL oyl s slize¥ aagl) oLl
ot oS T e 8y A Gan b o B8] 5T s e Lol bl
s (3 Aadall SUISIL ) s sLiasY il SLLSH sl ) W) Lo gis ccoodlpaadll
facniie HUS (0A) (s 1556 STEM ool My dnaidly 1idly aglal) g (ol olllaze
(V) o e bbbt i e

OIS oyt A szl s dngh) LS A yld) rlor L1 Dol (LG
iwdidly iy agdall oo (S e Sldlass g (§ ii dnelst dodall
: STEMCJLMQJJB

LAY gyl ags cliael (s Al wLLSW apdl) Sl la= V) Blal slis] ¢
Sloblly Ladidly didlly aglell o Lol e Oldbte s50 3 iy Geeld Lalell
AU sl e alsg Vol 3 Laslas) ¢ &) i@ 552 ¢ STEM

ot azs Lzl st iagl) LSty ) ol e dpad dilawl e Sudl -
Aadibly aidlly aglall S e ol g5 (3 Rdy Baals dadell LIS
STEM oLzl

Plall e st o (BLaa¥l) ol 30 clyy ronad & clibawt Ado¥) Bypall -



YAA

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

s (3 pedall SULISIL gyl s LY il LS 2asls 1 lgang ailisl) oyl
AL Sl dup A Sl Lol Ny dwaibly iy pslall o JlSH il
Ol Claaly wls ie inxlay STEM sy 555y okl Jl2 3 eomUl 5559
Sl Bl ) fosdl ¢ gew Ly caaldl sl 2n slael w1550
o 3 idy At ialall GLISIL ) dxe slael ol gl LSl ay, )

STEM bbby dwasbly iy aslall oy Sl e ol

e Len el U (BlawV)) ol 3lal Bis e STl Bl Bl ugud -
b 3y (el SLaksy pslall epyli Biby all) 8 el o SE i gas
ool el colSy (LB VL e (oS e (A ) cpe ST e LYl
0\5) cC)\J_ifd\ grs J.;.a\:d }T slo| }T RS o ng\jbj Bl oV J):- oz
s Gl el oSl e 2,40

RORS| t}.p}l HlawY oVl dwle g -

colbze |8 F d ) SLUSY oy e -

rlleze S il o) ples Yl Al e -

L gl J.Q el ol -
ol oLt by Blaad anndl ol e Cdbze (IS 1) LYY Ol &4

c=2s QU (4) Joakls (30 = 0) o gmill (sl aadd IS amyllly 5,8 S e LY
HUEH



YAQ

A g i s

(£) Jgur
Ol dzndt Olllazel) &\.d\ Sy o

) )

SlaY)

v o | Ty [T | T [T A Ty T ve | Toar | T va |y ke

*ok

e Teme v Ty [Ty T v | T ve |y Gl

“.700 w.,_l_\ au.,c\ “~,"12 "w\/' n.7__‘/\ “~,"l\/ *;.7\/5 u.7°\_ N.JV **.7\12 “~,0\/ ¥ e

TN R 28 I S Y S R R R V2 o IRV IR T B SO 1251 {

v Tove | e ke

Vel Ty [ TOAY T T A [T A T T Ty | A |1 e

e ) WY s e Uil s Sl 3pmy (£) Gold) Jsidl e oot
0r) o L LY etlelas o8 comgliy ) o sl Qo) ST ally 8,88
bl 2 (v,ve te,en) sl Gkl 3 (L, VA  ,Te) s JeY kel 3 (4, AY
DT e bl 3 (LAY T )y el Gl (LAY ) e du
Al 1 L) 382 ) s L e bl cladd (3 (4, AY

JSU 0LtV ol e 3imtl] 5L S — Wl 3alae plisial ¢ L) OLS —
Jgddkls (Y0 = 0) Grogmall sl Bl S aom, g B! oldaze o Cllaze
) ol g (11 (o)



Y4,

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

() dgu
otdladly Cllats oL SMalas
9 <

ol adl sde Wl fales sl
Ve a0 Vsl
A LAY \OVEY
\Y AT ¥ ol
q A4 ¢ k)
A LAY SRRV
\ o A0 RREAVE
oA $,ar SIS ol

Sy Ju ke J§§O\.,,:.J>U; dleze Jﬁ Ol ol 3i (o) sl Jodd e —
(Y) gobe canld) g o i LrS'T) (Blaw¥l) e 3ol wLs P

e e Blan¥l g @ (Bl ol 3al G e ST Ay Bl Gy -

i slael mop Ols e wlaa¥) Jaxas Of gegy a3y (LS ol

b Eo (LELa) Bl V) ady by S0 Sy Lean C2ubl (Gl s) gy )

Jolie O ) G e el B! JLas b ) plas Yl s NINPa e

18 i) Gl Wl dbg L dalal UL a_,,\;f(,_@.u b LSl S

g 3 agudl leidly ¢ uppd) (3 55 Slgin ey (aasdly dalall il
STEM olob My awdidly iy aslall cnr JalS)

(b o sll) i) Jossie 00 3 plas¥l dnys dpad & ilileY) ey -
ek LS

gl a6 (5, Ve e BT i) o b ol Ol sl o8 oSS -

dlgla! Bl 105G (V00 e BT UL+ V0) b ol Sllasd) 3 colST15) -



L

By gl s 10556 (Y, Y0 o BT )Y, 00) cn b ol ollasdd (8 Sl -
S

58 oy gla) lis 05 (7 e BT UL Y,V 0) G Lo ol Sllasill o8 Sl -

o

ot B sliasl (o igl) UL iod 7l oppd) sl Sls) <Ly
dwdidly L)y pgall o S Oldlare c40 § ity dmalgt dadall SLISL
STEM ool

Tl el @ i) Ol LY iy an Ll wlahally o ldl Y oo 8
Sloly g Awdibly iy palall  LalS) Slllats 0 (3 Rghl SLUSY) e jal) gyl
1Y) ) e pd) sl sl el Slybs 535 «STEM

b el Gl
bl 2ol Sl Ly
U s Y
o) bl s e slas)
U 5t Qe (0 @) —0
S Wyge § Lpyd) Sl gl St s —
) Al e ezl slae] Y
AN g alpld alall Gl

poball o oS Sllaze g0 (3 gl SLUS) Bas” 1) il oyl el G
" iy daslt Balal GUSIL epyd) dzs clasl ) STEM Lol Ny dwasbly auidly



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

A gty o Slual —y

S ol a5l ASihe Sl 28ls o o )] il 21| Slaal ad ¢
Talyd iy e tdl) 2 oLzl pn Byl hadl) sl Gl ealpdl Slimg Sloggn oo § ggn
ol Yl Gadl by s Sl axtlos s o) LBy (maldl Sl n g g00n IS
(Bl SO Ol SV Lekty (mabipdl pd Baladl SlaaYl 334 e L O
() 13 Aot Byl dnglail) olie ae Losly (Lbab Leiad 330Kl alimgl) ()Ll
3Ll e Begaz o DY) 2l Sl Slexul o, Fy @il deckad) domglin )
o O3S a8l Lo Slelgy et Sy epddl Bl maldl (3 raasidll (S
tsk LS el LSy aalin Gl compol oM
1998 iy Al oodall SLISIL Bip gia 0S5 O gheiy oalipd! Ay 0 sl dny
0o e

AalSS 85y Balal) oalil) 22 14 ST e pen -

il By alall 2oLl DLasSY Slisla py -

C ) Ll ) dpitibly 200 g dadall Eoobal) Bl ikl ey —
el dndidly LarslsSlly sl g JaSA Jse Ol 230 -

Lol g polall alall ols oUSad) Jolbl Al e Ol saslas G b e o —
ibly LSy

iy LSy sl Ny plel) L oS alazil alall OV 4y Ll susy -
cwdidly Loy Slsl g mlal) ny dliall 1) e Ml Ll sy —

padelis gl laglall plasianly 2l JlasYb oLl e O s (Ll o Cpm -

A dibly Lol pslall e
STEM 50 (3 sl aglall gobos e OO s Clll iy —

STEM ey o ca.i Lol 5ygnm )il Olegunge P By i Ol sy —



(22l didly Ll pslall)

STEM ¢ JolSI1 a5p Lidlss alal) g2l ooy —

5S4 Blow 3 sl llg dwdibly alall Slu)le LSS 5 -

STEM Vs dhall 15 3,0l 2231 plall Slegogs Al wos -

STEM Vs o)l @13 dnezs dpeke Lliad il legiogn ranzy —

L) olikd) 3 STEM eV sl

STEM Vs dashl cleg sl o 256 Gl Olidomg 3900 3 AL (o522 olay —
STEM Vs ol cleg 2l o 256 Geaddad lidomg 8500 3 AL (552 von2s —
L Sl Ollge e (3 STEMF\,\,';:ML) Cilge a2y —

P ol el 88 3 gt iBle A e iy

cosSlly i) bl JUasY) les i ol iy —

Apalall oSN o LT e ) Cllal pusany -

dly Lol plsaal Beadell alglll an gl e B)lgs BaS BAS e Cay
Lede oot g olaldly ASCelly (o, d) o BN WAL G b Je Can -
Gadly Lol ) plasanl ddal) alb)) jam Sgd g u.fc.pf -

Do Tty 381 s oy iy oy —

dadall 8l e agall BV el el

o i) bl Slerg bl sy 25l Sl O e oLadlll LUT il -
Lo Al

5ol 5 g2 Sles I JIEY) (3 olaslall Lad LIl pasany —



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

Lol S e e OVl et Ll B -

gy bl 3 Al i) Loy M) 4 Ll sam —

el 4l sl @ Ll il —

bl Sl 3 348 e Ol gy bl i —

kel Slesoss Jas s lpsy Alasst Sy -

copelailly (o) dandal Wby ailie LI alal 53U o m —

ol pslall 2l 8l Sl ikl ol jsliae iy, -

radall Sl Gt Slaganad sby 248 an —

pals gy Jaosdl duld Al e oy —

AN el 3y Wi ¢ SUL) g -

AL el (3 Canally 80 gl o Sl 5 alealy oLl L -
S el fogl) 501 Lok (LT iy, -

MY sl LI plaseaa et -

Sl el gy ol Ayl ISl Cay iy gl ol Bad ol any —
Bl Cilge (3 dwdibl Sllasy Sluyley £5ole gl Clul o pan —
alad) s i DS ol dage ool e 808 B0 LT pasany -
i) 3Ll sl (8 ) ekl e B3Lie ) Bl iBlae ey —

ApalasY) Glindsy wlall o dolad) B Ol el by —

AlasV) oISl adles (bl pusiany —

ol Mg dwdidly dadly dads) (A%A Lo Cpadadl amgy —



Yao

LS Yy S (lss dmalh) 3 ) i -
Ll giSally askall Jlz (3 6l e slash oMl ey Cllul Oan -
BP T TR CHEE K MU S o

Agada)) gl Al bzl ai bl o i) pig 3 oS es i -

e d) (3 aalall gl BtV 3 Sl o Ol angy
Cj’.&\ ‘ﬁg).u.‘\ cﬁbﬂj\ Sy —Y
L) bl s g slas)

il g 2ol LoV a0 e (B 8gkdl) oyt malpd) (22 Sl LS e

S el pad g el Wlisg e gose i E E G () 235ad) 3 (rpenad)
Slaailly )l el Balal) Bl 2z oLl dnsy (SR S pr Sle gkl Lgianas
ielo s3le] @ il il mabnl Sty Slesogs a o IS0 Aol dadadl
Sle gt dols 1 eS| wlsay Aegie worliag j3lak bumtos il (o)l ol Slegogn
— odadl (592 — O e Gy sy S JarsS okt RS Sldoy — abipd) Sl
(Y o Leds Jgmad! @ 5l oo Lasate (£501) byl — 2515] laglas — aziY)
Leede Jsadt ¢ (YouTube) spalr teader st ablil Llg)g il zi¥) jaey iols Laily)

.Lﬁ.g.).kﬂ\ C»\J)«M C;L&y&jﬁ a.lﬂ..;jﬁj C,.:j'u}!\ o
U G B o i) —O

& sy SV raasdll s iesa e wse ¢ malpdl Gio e el
6#\ L} Qg.og\ L_.ST) Cyde;.w\ s wﬁj ‘V':L';j\ C)L:'\.E.?} aala)) rj_bdb w‘ r}l&s\ d&.&ﬁ
rans 3451 A3y (g5t gohd Ul Latel Bylaal 339 AN o)) malpdl Slisg) sl
cNadl am ela] SV aadl Sl o el (3 pdEl el Alin o eSS
0SS L8 ) el fan Em Ul 25 5



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

S Wygee G dapyd) Ol gl (gt Wi — O

dapy e e 09SS4y ool Lo blel e Cdles () (o2l Bds e 3] dny

ok 10y (1) ke mdad Talog 20l g 3 (5521 pmal (Ldly Lot oyt 2an s

o) M bl ol By Loz e o (sddly Ayl dlead e ol ) Jigd) e Yl

STEM wleol Jly dntidly 2aidly pslal) o JalSH s bl 590 (3 ) LS
fity dnals pakel SULISIL opptdl) 22 oLzl

T (g9l sl pdl el Bylacisl Slks) — €
el ds sliasl s aagl) LS daid AL nbpl) o a8 lenw ) 0l s ENeY
Le,es STEM ool Mg aviibly 2l aslall o JolS) wolidaze 650 (3 Bpalall LIS
O] J\J&})} () s C)‘LB.U L_S,'U'w\ @bﬂj\ ] 3 Lo e s (il k;&
ol e Badlly L) bl cdgls G olaldlly ol jae e g 3N -
gy
lrigay (850 Y0) Rung Slrbse ] LS 5 g (V0) oSy cnalas (V1)
D2ge (Vo) 2

)T o dsamll (oSS e s adas ) ol aglly aadlly p il ol 4B o e -
(8) gobe 1) Jym o EUa>ay

ol By gl olall 26 e (S olyTy ollamSe (339 2D Ml sl -
LW Cmenal Gy (i iy S8 aad O3 o abluall Bale) e i)
(10) 5 cbisyi e (Y +) b cend 3aT taaly iy dugd glas (1) 1) (pa2®
R asa

ol odad) oead) Blas ol aidlly Bl ulall Abs ) Sl s gL slaaY) -

(&) gobe e B s 3 Al el el Sylennd slas] & ey -



A g i s

1 iy Lgnidling Coonll Ew

aslall gy ol e Sldlaze Lo 1 Jg¥1 J1gdt e Ll YU diladl il -
¢ STEMo Lo )t dwdidly Ladd1g

Jal wldlene die apad 4] — @3 ) 5LaY) Gew LS — Gl olsh ] il
tok L cdaty STEM oloal iy awaidly iy plal o JlS

AL fealill 3, Jo S5l 1oV sl 1 Js¥) Clladt —

¢ EL»—\.\.:L\} ¢ TB.,.S;.‘\} c@.l:d\S) STEM =N B J.AL{:}\ é.;ii :#Lﬂ\ g...ﬂa;i\ - -
(M olau g

el (ol O Al LU ool Ll des eI Clladt -

polall plall B L) aleal) 3 al O3l LT gt I bt —

Lo hid senadly pslally SLol S dal) sk 1 el Gl — -

dsldand) Gaidly Yy Jedd) lles es 1 bt Gl —

@ LS U el 2831 pLis)) U] L) (£) oo 3 53l il ojlal a3y
S SLUSTU oy &) oLl Oy o(V£YA) sl s oplal LS olllad) ods o5
S o oyl B sliael ol by slie] 18l Ll el gy Bded ol Lo
oo WL STEM Lol iy aiidly 2ily pslall oo JalSall ollae 550 (3 v M dstgd
S o) oY1 oaST Lo iy (ol galin noealy aokad) Colaly 2301 ot 3 ols 28
Psak) amy e il lalal ) 3l §y (Walker,2012) Sy s
L sl gl gl culsd L (@ gt o YL Al ) -

pslall o JalSH e ldlaze cg0 (8 idey Aanlst opodall SLASIL oy ol

SSTEM Lol g dwdidly dnidly

s 3 ialall SLISIL gyl ann sliaeY il LUl a1 5,500 s L) el
AL Slallly Sl e Blazel Olbl g iwdibly aidly aslall o JolSHI lllaze



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

(STEM) clesl g dwidl agidly pslall o ol lllaze a5l slayl drw il Sl
SLISIL pgyd) s Lae aaghl CLUST) 83l B e 15Ty (s aag l L LSl
Y 50 & ey s (el g dnctably didlly pslal) oy JuSH wlilane ¢35 (3 dale)
ATl i) ol 13y eptd) By malll (3 (raasidll S s deget e
S Jm S a sl gl oS (BB YIS e oSl (7 A0) o0
aidly pslall (s ol lllaze s50 (3 dpalal) SLISIL gyl an sl Y aagl) LS
ol (S Y b A Jan b o 83L5] ol e e Lol ly il
s 3 Apadal) OUISIL gyl s slizeY gl LS sl U eom Ul Jogiy co¥aadl
ol inw o dads LU (0A) @bl Ny wdidly 2y aslall o ol ol

(1) Jsu



(V) g

iy palall gy JalSHI Sldlase £ (3 daedall LIS gyl dted slias dagl) LT

Sl g dwkidly

oL

eSas Bl (3 Bealell sl pai

om P s dag A ey coalilly OBl oy B e o LY

2Ll Jly ddidly 22535 o el
\MAL;A,U 42U My dadsll Lol Claas™ olaslll R
Ml Lpola g Bkibly 20L My Bpodall Loaball 2l Dk ey 8
Al Jly Bntibly 22880y polall Oy JASH Sy OB 1L 0

Lol Ny pslall dlall ol eSCal) b A e OOl sl A

LA dibly 4adl
dedzbly aidly Lo Ny plal) L oS el plall oMl amyy LY
Sndably Gaidly lasl g pskall o ol B ) Ol 4y A

o el g Slaglall plasenaly did) L wLdl e oSl oy K

Sdibly SLob g pslall

STEM 50 3 ailesdd pslal) ol de MBI Oy ) s

WS depalill 3,31 Jg> et 1 oY)




.......... O LS Slllaze ss0 (3 Al LS 3 AR s b
oL al

o C«—‘ ENPICCE VI (RS ENCIVRE N § SRNURCH IR FI N EE

(2Ll waibly olaidly psle)) STEM oV

STEM . J.A&:J\ LS CaBlag \.;«l;Jl =t o Y

ol o (3 2 e bl oY

S Bl (3 DLl My ddably aslell Slole 2 LSS 5 L&

STEM =¥ ahall w13 5,olel) 22 polall olegoss 2l wey

STEM ¥k alall o dmazs dads Lliab Al Slesdae iy

Al okl 3 STEM el LSS 5 K%

Vg dlag M Dleg il e 256 deded Dl 50 3 AL g s

STEM

A

S) STEM w2 oy JolSdl i 1 Wl

(e JM it E it T caglalt




oL al

U S s e (3 STEMjn.\s.;.ﬂp il ez )
Y e 3 e il A e Y
(L ) ol 505 3 s Bl A egigs e T
oSy e Jldl Sl Shler 2as bl aasan - g
el OISl b ) LIl aby .0

o585 G laldly ASCally oo dll o B wad G Je O 1

[PRE
@3 O Olylge & 1 EIWN
Lo plisal ddall Al (am gl i 3lee OB S R a3l g o pdally
4l

L o $J\ c;u\ BT s At Yk ol alznY) C)‘p olylge o~ A

Al (2 e
T T 300 pnds (b5 lgn e 4
plal) 3alll e a5l BV Sl alsan Ly

ol Sy slj] ooy 2 SLasY Ol e SLaBWl LU by 1Y

A 23

Bl g et s g Y @ ol pad Ll pasae 1Y




.......... O LS Slllaze ss0 (3 Al LS 3 AR s b
oL al

bl wzse Bl gl 30 sl 3487 Je OB
coldl Sl il e OOl s (Il pasae LY
B el e 3 ol s Ly
gyl 38Ul Slpeid) Loy OV Ay Ll by Lt
RVIER PP R bl pasan, Lo
ld) oA 3 a4 S e SN o 1
) lesoss b sy dlenl Say Ly
Coadatlly (a3l ddal Wby adkir LIl adall W) o LA

Spolall el LWl el Sl i) ded) j3las by 8

b1 Aokl 88 okt Mt ST gL

pahall

Aol oISl W atis Sloeal &p )

ek 85y ladosed) Ayl )AL 6,-_4(.24 .Y

Y ) B L UL Uy

AN et (3 Cndlly e aomgl ) S ey SLalE g

S reatl) fo gl 0l Lol (Il pasay o

LM s Gl a1

Jsb gy Joeld Al oISl Gy wd s poid Gl pasay Ly

RAWES

Bl (Bl (3 dwdid) Ollaey olaylg (oole 3oy A

pokally Sl JU @Akt Gk ;B
‘;.d-\:.i‘ MV}




alall ) e IS5 o egr ool e 50 aas Cll pasay

) 1A Bl (3 fmald) B all e 53line ) Aol (alse -~

bVl Wiy WLl sl 85 0L wlesosll (LY

plasV) oISKell il Cllul pasey Lt

Al My dwibly aaidly ddall Wb Beid edadl axy L0

S Wy S e Amalhl (3 et Ly X

Lorsl oSy olall Jlt (3 sl B sl oSl amg ol pisay

LS el Al ol aisy MJ,\JAJG_M,vM A

galal) gall a W) alin ) 2B ol g 3 LS es

i) 3t el BtV 3 S g OVl amgy LY

.4

Y

3.,«;:]!5 C\:‘J:ﬂ‘) J.v.“ Slylge A :w:L.J\

FAREWAY]




.......... [ J-ﬂ&ﬂ\ QM ;}aﬁ g} 3\?\.@_&’ Qbug‘ w Cfuid &).U CALJJJ

gl LS e gyl ol L1 days L e ised) e 2l YU diladl e -
o oS e wlllate s (3 iy drelg Badall OUISIL gyl s sLiasl
SSTEM oolob My dwdidly adly aslal)

S5 e W Byb 3pms 1 (1) (8) €(A) (V) ((3) (o) okl 3 i s

Bl Ll Gl ity Sl STl (YI) 0 cdlS e Blee |5 e bl

(V) Jgidl oy ot (3 ezl Sl U deend) 2891 eLisl 1) ety L2 (55)
) oo U Al Sy ) Bl IS el i)

(V) Jgi=

RS dondlil) B3 g Spadly Jo¥1 Cllanedd L) iy

[t LS
cleYians | ol e gne | glald G2 e R e D Rl PP
(o= ol | (V= pnad) (Y= oad)| (1 = 20
S ESN Y,YY AN Y Y Ve Y \
BAgESH Y,v4 A \ it VY Y Y
5pS dmys Y,vYV A \ 1 A Y. Y
BREES A LAY \ % Y V1 ¢
I 3,08 Ay Y, o,va \ it V1 YY °
5pS dmys Y,V GAY Y ° \ 4 V4 !
S s Y,Y¢ na ) ¢ Yy VY v
BAEESH Y, A \ ° YA Y A
SN A e . ¢ Y Y. a
S Ay Y, LAY . o \o yo \ e
L3N Y€ VA S el




Fed) Jo¥1 bl alas b gl LU Sl bl s OF (V) Jatdl o ez
O S e Ol by (0) LS sl 5508 el (ol danlil) 55 Jo
SLUS O 4Sg et S iy el Eo «lblly dwdibly L)yl o5l
o h oot W il OUISIL ) 3es ol b oy Jf e (bl s adas U
SN e By oo SO e 35 Bidly Al (3 WLy DLt g palall ogd 890
Sl Ll ey 1Sl 3,1 daniy sl dpanalill ) S S adlly LSS 850y dpusl, )
STEMeNLe o pod g 2l ala s I3 e Ly ¢ calall oSKilly ety L)
(21 e7a) (SO aulsg (Y1 V) sl anls 0uSE LS SLasYly el e ey
(A) dgr

«STEM g (p JolS 3:d€» gt cllazedd el oy

gV iy
eV iy il logie | el GV LY | L )] 8 e [l S | gL
(o= pad) | (V= i) | (Y=pa&dl) | (7 = za5d1)

T S 8 Y,v4 LVY . v VA Y. \
§pS Ay Y\ Y A . ) VY VY Y
T 88 3 Y, et AR . ° Ve Yo i
§pS Ay Y,\A AN . VY \o V4 ¢
FREESE YA Ve . q V4 VY °
S > ),ay LYe \ Y YY \ e !
FREESH ),ar R . ‘Y YY ) v
BREES Y, aA Vv \ \ Yy VY A
35S By YY Ve IS e




.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

G2) U bl abs bl alh LSS Slrbal 1 OF () gl oo e

Slamglinl pdsiegy (V) LU aels 35S 2y wels (STEM oL o LSS
2 (7) 1Sy o STEM eV o wod 8LiS5 5y )l wlssoge (2,0 iy s
oW e i Lo Mg s 35S s W 2l Y1 el b polall o (3 i) o> 208
Wty (Y41 Y) Oledber 2alysg (YY) 5l Bl 1 e 2L Ll lly (g5 )
leg g daiil pig Walsge 2inds e psi STEM e W el o) oF e (1 £79)
36) e ot susls Jorl (n 6Lty Jly tibly 2l palal) o WS s 005 e
Sy Cidlye e gl Lo o O 5T il (8 Leakely el d3al) LTy 0805

6;:..@:,’»\ gw )



() g

€@ Jo1y YA IO Olylgs Ay S Cllasal] gl Ay

CL:::-Y\ i)
TS LSS TR EE R U PN TR PN Lol Y b ] | 88 dy e 85 R iy
(o= i) | (V= i) | (Y= pidl) | (7 = paad)
S > Y, A Y q Yo q \
Tor 3508 53 Y,YA S . Y Yy Y. Y
S AT NG \ ° Yo V¥ v
S > Y,YY LAY Y Y Al Yy ¢
I 808 oy Y, e Y \ Y VY Y¢ °
[NESE R P Y, ¢Y LYY . Y Y. Yy !
I 5508 A Y,vYV Y . it Yy A %
I 508 4y Y, AN . Y Yo \V A
IS > V,9A oYe \ \ e Yy 1 q
S Ay Y, AT A ° Y V1 Ve
J e \,9A VY \ q Yo \ e M
5S> \,AE V) . \o YY A 'Y
S By Y,V ., VY ST el

el bl 4l augdl SLUS olrbat 2y OF (3) g oo man

(2) 5 () LS luels 35S amts sl (polall Ly Y1 ) 0,80 l)lgs 300)
3 i Cilae A iy Vi 58 i U 2L 0S8 (A) 5 (V) 5 (3)
Lt Gl sy g ddall oSl o) (Ll Cabgg gl das
G Lo loag i 508 mlan Yl s 5,00 e sss S8 5 I3V (3 oladlall
) Sleckes aalysy (Y1 0) @Sl aays e 2L Slalylly sl Y1
ik e oo STEM o St oed) O e (Y £72) SO a3y (Y00 Y
G didly Lomsd oSl aglall o Sl e s dpaglsl leg,ding dlaiil 5355 Laloga
@ Lednkry Lnodall 23l STy oS 381 o vladl aslis dl e ool



.......... [ J-ﬂ&ﬂ\ QM ;}aﬁ g} 3\?\.@_&’ Qbug‘ w Cfuid &).U CALJJJ

c i ALl (3 Slaty GaBlee e gty e | s G5 Cadlse

(Y 0) Jour

«pghall Aol adall 83 ol LI LTy A llaxol) z a1 iy

C\.}»-Yl EESN
e Vians | Ohail buge | @l SV | LY | Las )| 8aS e Ta 8568 myy |2,
(o= i) | (V= pa&d) | (Y= paad)) | (7 = i)

RGN Yo\ A A v Yy o \
Tor 3,08 2y Y, eV 1 H V1 Yo Y
T 858 3 Y, e o \ v VY Y¢ Y

35S Ay Y,Y¢ B \ ¢ Yy VYV 3

3pS Ay Y, VY A% Y Y Yy Y °
A 3508 By Y, ¢ Y Al R B 1
o 508 4y Y, ¥ S0 A Yy V4 v
I 5,08 4y Y, eY 1Y Y Y Yy A
Tor 35S 2y Y, rY Y \ Y YY V4 )
Tar 358 2y Y,re A S e

LaST) ol bl g U gl LS olarlas aas O (V) Jadr e )

(0)5 (&) 5 (1) LS usle Tas 308 0y sl podall a1 ialall 4520 (L)
Ml gy (Il by g ) gn 38l 30 23U oLy 1487 e OO iy
A UNENE PN PRI B Clal pdsty gyl 58Ul wljpeid) Loy s
(YY) el s e 28U Ll lly i) o3 e i Le Wiy 38 dmpls U
STEM s 1591 olypen e O & o1 £72) (SIW 2y (Y41 V) Ol 23,
SN L e aSh s o xSl el a8l e il BT Ol s

Dl

£



(VYY) Jgur

«‘;.e.\.;.é\ M\j e}.w\j Sl b Kéfl\ Gy el Cllazed) C\.gr‘ﬂ\ dorys

CL_.::—Y\ EES
Ly J\,ﬁ“)ﬂ .
L) 2 LT Y | Lo ) ]85S o, lasr 5,08 oy, i)
C“ ) = 2
Sl | g)lal)
(o= pad))| () = ol ) | (¥ = adl)| (¥ = o)
8psS Ay Y, ¥ a8 ¢ % YA ! \
Ta 358 amys Y,YY oYY . v V4 V4 A
To 38 dmys Y,vY Ao Y 1 VY Y. Al
S Aoy Y,Y¢ A VY ¢ Y. V9 ¢
S Ay Y,0A AT Y ¢ Y. VA °
ld 8pS dys Y,Y¢ A . v 'K YA 1
ldr 5pS d)ys Y, ¥y GV 3 ¥ 'R Y. v
ldr 5pS d)ys Y\ oAy ¥ A 1 YA A
B A Y, Y AN S8 e

o) el ol 3l ) atgl) AT bl 23 OF (V1) g or it
s(£) 5 (1) LS laels 3,8 8t el (kb poeadly polally Lo L 252
Aot Sl 5 lealy (DL iy g Bale)l SOISEL H ddis Slarenal 39 (o)
S o) o gil) 3,008 Lol C I pdtsiiy g k) a3 Canially 35 e
e 1L lalilly sl oY1 o it Lo s i 35S B U plas Y1 0
S el 0) o (21 £7) SO sy (Y4 V) sl Al (Y1 o) @Sl Bl
B o oIS i ibles e S5 ) i aullh) OF Lalage 2ids e oz STEM e
wdid) Slgrall 2m >




Y Jx&:ﬁ\ olllate s50 (3 Baghl LS dasd ik g eln

AR

(VYY) Jour

otz iyl £y Jodll Slylgs Gpay sl Clazall gl Y1 iy

CL&Y’H;-J:
Ja.w);ﬁ ;}\Jﬁy’ A . )
et HESIE el Y Lo )| 8 oy |l 858 2| 5,50y
ozl )lall
(o= paad)) | (V= pad) | (Y= 202 | (¥ = i)
SaS | Y,V | 4 AY \ q Y YA \
spSdmd | Y,\Y | 4,Yo ) % YY \o Y
5 Ay | Y, VA | 4,V . q K Vv \
SpS By | Y, 08 | AN | \Y V¢ VY H
S dmys
7 Y,YY A . h YA Y °
J
UG EE
Y)i\‘ '5\/“ h V¢ Yo 1
[BeS
SpS dmy> | Y, VA |4, YY . A Y V1 4
S Hmys
Y, 14 ° VY Yy A
Jd
5)2':{32')1
Y,¥Y | o, AY \ % VY Y¢ q
Jd
8):3.:{3?:)}
Y,eY | .,Y . Y Y YY \ e
-
Eﬂ..\fz\;rjé
Y,Y1 | .,ve IS sl
Jd-




A g i s

Tpey _paludl (ol ol gl SLUSY ol aomys OF (VY) dgibor oo s
(Vg r Y o)) LS S it el Raldell dasdlly sVl ol Sl
Cidlye ranas = Cpaladl s e SISl ol e T e 3,080 2w (L pasny
sl B33 0L wlesosll r_b Cw;\ ;\J.e\ sl (3 FERAURTIIY o 8alazeDU a5l
Crodadll gy —2sLasYl SISl adhlas (Ll pusiiny —25LasYl Glinksy Wl oy
CLJ}I\j 3y &lss dimald (3 W)J\J\ Loy —i ol Mg dwdidly Laadly dadal) (,.&y.a w
LBYe Lail u)Ua.H Ay vJL.»\ pASwy (/\)j ('{)j ( ) ubL&J\ Lef cu.a-jjriaﬂ

92 JJ\_: &\@&DWU\J Aﬁﬁj A.M.:)v\.s A.LM.:\VM A.M.G.Jb (ﬂj.laj! J\_ﬁ-d;\j\_;-b
S g£ OVl aomgy —iadal) gall Al alanldl by o i e 3 LS
iy Lo i o 5,872, U gl Y1 O i e unnd) 3 Bpalall gl Gt 3

(YY) sl sy oY1 1) a) Al e amLl Slullly gl oY1 e
G (Y1 0) Ludg sl dlyzg (Y £70) (S ailyzg (Y41 Y) aw il)2
Lzl u\.w)u.&\ olushs 3y9,0 alsge dald é& (cj.m STEM g& (.laJ\ ol
pskall aay W polall YL LA SISy alal) (otlil) b 3emnss STEM ela)

Sl My il 2

SLUSH dosd g 7l) sl ) 83500 Lo taal 1 JVd) 8 Llr YU Alladt il -
Oldlass ¢4 & Edy Lrolg Loadal) SLISIY oogyold) Az slizel (s dagl
¢STEM Slob g icwdidly igidlg aghalt g JolSI1 J5o

inalg Lpalal SLISIL gy s cliael s gl LS 4o bn iy ol £
slael ¢ Wy STEM lllaze c50 (3 (polal) — dndadl — 2Ll 2kl plall — (L) 22y
:Z.JL:H Ob.ia.';-\ &—éj CAL:}J\

STEM wlob My awaibly 2uidly aghall g JolS wlllaze 4ad

ol syp 3 iedadl OUSIL aopidl dze cLaeY Ll izl oLl aad Ly
STEM

230 3 b B gl SLLS (e eyt Ans sV adadll bl Y a s wpad LY

(1) ke ) alall Lalgat g Al il Sl L)

M))‘pdc‘bj"“ ‘j“‘-’j’j‘j‘ ‘)J\} AMLH u""‘j"j‘ (,.\..a.‘j\ o)\.o...w\ dﬁj CALJJ\—H &5 .0
(&) gl ose LS



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

1o !
(g B Lol (o il o ) ol F b e

Sl My dwtibly aidly polall  JolS Sllaze 53 (3 )5 alas xog B9,

Bplad daead) oL (3 Copd) Cllal plasnad I e gl LS 2 39,0

G skdl I (3 deg el gl

las et Lo oy adll (Bl e (3 Analdl o)l dn clael LS s

calsLad) 344

n 3Ll SN Bitos )5 ey e Ead ng ) slds) sl (3 el salsl
o z ) CAJJLM SCAJ’, B

Jaldcnl) dedl JSs

il dedl 16 STEM s plasicsl Ol mooy 224 3o s slie] 5,0

t Ol Rl
W Ol sl ) L) Codl 5

iy polall (o oS e 250 @ alall SLISIL Lty Bmslr A5 sls] gl @85

STEM Lol g iwaibly

STEM Jiz & sl slds¥l g0 3 odal Gl Ol a5 3 ) gl el ) 2leb



Yy

aidly palal) o WS STEM s plasizals codall jaasid) § 8umy) —fhe jpas ¥

colusl Ny dwaidly

b gl oY) Sl ohles 1w STEM . 5 385 dalal) )3l (5922 a5 ¢

el

b sl B 1S lles iped STEM e plasecal 28] abisl peas o
kel LIS



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

:8\}\ doi®

L slsiSally padsdl Jbae s 86 LiasSI § A3 dla il 57V + W) s dame Olcas uslo]
L) dlo L M) &gl Jsbly dpalell 5gbl o gll dgass 3 STEM Glaoly Jlg dwaiglly

0TV o oo d(Y) g (V) e sl A7) o pall dord] «gaasd] o)l Olondliul g5

Sl G Sl ) el § eyl L(Y+1E) amme G oy s plie ISV
Boz 1zaigdly

20 gelind g ihe yo—ad (V410) islo dumw (umws dusloul plé plés s e (ulS J
slacl gud bl Jgo 3 S,ekl Jlsill o=y ot Oliousliwl plasiwl Ollyge dwid
Glulydly Ggoul) £L8) 3 e dlolid) 8352l yloe 290 § Wl ALl dsalon ey d

NEV WYY o o (JL sus) e usl) adxb) dslusY)

CI Ollge it g idie ay B el ddl=d L(Y41€) uslo dumw (memmry e alllas (oS JT
(Rubrics) gkl sloVl Guglis plasiuly ppoas § - wI> AU dsale - dg Ul &Sy oLl
Ao Sy go I BYls galiall ddgmdl dpalell dmazd) dloe el o5 ilsd o9t

YV 180 g0 go QL sl - Gusldl sl (s, o] dralery (o)

L3Iy o Ul e Ll Bsaally padill S (ggmions Ul (Y1) cioam ) s o JYS )

M, 15 dges g malod] Sudl) A darkl d i) GleLSII L(2VEPY) sl sl (oSl

CEVS) o o () susdl el peadid] Dy e (Solsnl] e Ladles

o o 15 (STEM) (bde s 038 g 5ke (31,5] galiy ddels (Y1) pdlo sy ozl
Bz Ayl Loyl Slismge §od CM_idl Joo Ollye dsass s doliiad) dowid] ol

Bds du dsal> Bygdiin & piwslo dluy

s55 e STEM ks a dydgmudl doyall dShabl &y @315 .(Y+10) .hlos gin (Grusa]

Lty polall dogs STEMUsYI Olesl s podsll elsiy ooekss @ smaedll ;-850 ddsall Cylot]



Y\e

£ 0o 02 @VEVT Loy VASVT 8354 e (L)) STEM Sl iy dwaiylly

Shlgs Gyt il o) Olomsliul elia )+ gslsdl ++ sl (o) erY) . Jsall Lol

sdgm ) iyl LS Lkl (JLl o] Byl39 (V1) sl «olsdly s dwntiglls dsiitlly gl

Slalys Alore A U1 2SSy L5988, ML g 1, Sl Olylges m stelly (53l 3,030

COYA VA o o () & cpudd] oleg du ) § duye

Ll 15 d gy o aled] pupy il Ao Ll dapl Luighl OLLSII (Y1) .Olss Olg-d)
Lol delozzVly d8LudYl ps ol IS bysdite b olysiSs Dl Lodssl Jmuz dmale dulb)
el ashw

P ) S5z

& STEM sl Jsas e 46 do e dummsil il Ldels (V1Y) 3550 s dasms i3]
esdall Bl & bawsikl CIWI Ciall G g Jpasalls 4,01 Jle o Sanl Ollge dra

Sl ol dsale o U1 AS By5tin b olysSo Al

Lelo¥ Oleg ikl Lo P_jls J—50e :STEM .( VY0 ) .0 oo [T zg,j)éjb Ao Loy cdusud!
ol gl L”’_AJ.RJ‘ skl J pude Coon g =l obolly pan § olwab M gk
@3l 0,81 Ohlgs duaids Oledb I el el ) SLeob Il Sliga ) & pabl dmenl) b

VER Y o o ¢ gkl « oo ity

Jsi 29 3 gl dloy b po sl ekl &0l SLalad] (V1Y) .l Ol Jeds Ol
alsll &y 7l) 2y pakl ALkl STEM Sl Jls dwiiglly Lz J9iSally polall gy JalSal

LEE =Y b e ¢ ()usdl (V) =t

L uld)) (5-58) Ol Jls potoll —alsb giloibl gkl ;b gl (Y+10) ol Olow
pol=ll dog3) STEM. Js¥I ©ludl Jls potsll oy o § jsatdl 1630 5 taidl pululls
VYV o oV EYT o) VASVT 3534 e oo I (STEM GLuob Iy dwaiglly dcadly



.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

<L 5.8]! L"’_.QJ.R.L gu.._g).\.l” NRY Olylae did AR e SEY E_nu)g YY) s oo apd (QI)&..&«J‘
gt piwebe dlwy dcddly Slusb Jly (:5_1.2” O J—aSU ldhaie 5o $ Ll AWkl

dol s pasid] Olizxslioad) polel) Olodsal uighl pshl Olelos! (¥+10) . as Olel (o Slassll
pod=ll ol odss @ e 850 STEM OLoob s Lwaiglly duddlg pol=ll dog3 $ (SESY
8540l o 2L 1. (STEM sl Jls dwaiglly dciilly pslell dg3) STEM. Jg¥I Olusl i

A-VA o o2V EYT Ly VAN

& dhwgzbl Aoy b polall el ighl 5atl grsiie S gali (A7) plos doalor (gicals
dsals d o) ddS Bygicin 0y Ul 8yl <>9_lx” C_%LA Sldhaieg ddl=ll l=bl eg b

AoySh) ESn 5,1 g

Lty - Lo JgiSl - pyasl] Jobin eg & A glt] dpakl gealia .(¥+11) .deudl 345 (ool
Sz S dalal] Lo ) e pualsd] alsl) 83k (e dadie 435 (STEM) SLubly Jls

NEV-IY o 8y ol YWY et w (Wi 28l

L gJgiSl-pslall) STEM e e5-6 3 opboiikl gealio pmsand (¥ 1Y) cas] dudl 805 (ool
Leatdly Lysr ) Ergonel) (mosill 55, B, ald) Ayl okl G (SLedly - gotig)] posaatl

PRSI YN

ol Codl Olylae ded @ STEM J5us (=9_Lz]| ou2 )3 ddels (V4IA) L dsoe Jolo ‘éJLU

B dsale o Ul IS B)g-dine p b yiwele dluy . dSlunY) do bl O gud ISEF

JolSs 255 & podall aleh tgbl skl L(Y+10) .y dsyls Lo sl ses outl ] s
SLaoly s podall o sy oelss & ssadll ;430 . STEM Olisls Ml dwiglls duiidlly pls
) VAVT 85801 a oL 1. STEM by s dwiglly ditlly pylsll dogs STEM. sVl

IV o or ) £

Oladel gums sl 1Y) Shlgs datt) apd5 pslind e a5 (Y+1€) pllo dadl plaw dlya
Lors (STEM) Lwiglls Ll ps sl o JoalStll Slilbata e5-6 3 dogildl) Ao,k oL 5l

0=V o 0T dus| (udidl G_J.;g Loyl @ dLuye Olaly



Y\v

Competency - OLLaSI Jee o3 oodstll § ddod ylas (VW) Lodsedly o=l § 5ped] 3-S50
Aozl Loyl dSUel) dg=w <ULl dssl> . Bassed Education

L) odmtl] b Lt o)l dundlfad] g5 s (VEXY) el ,yghat) 4] die LA £ 5 s
odgmad] d yel) ASLebly oadstlls L B33 (ol I dsoast] Slodsl) ghs S0

8og2d b=l Ghgtwll g0 @ tj{_a.a w)..\.“) G_AU)J. ddeld (Y1) &;_c. WOz OLLe @l
Fee e el do ) dxa k5wLm‘5’| ‘Q_J&JL) (:9.1&” U.AJ.QL gl OlelaS) dasd @.J.wﬂ

Mg 0V

Lasd 805l polee e ‘o_‘)@ tj\—aﬁ L;—f:’.)"G &_AU)._) ddeld (Y+VY) cdaso dnoles dumw (0
Olwlys doe .o SLISO (’9—1"” va—ass alsll O gud g&ld..g}” o= )] Olylge

NTA AWV o o b Vg (utdl o leg Lol § du,e



YA

.......... O LS Slllaze ss0 (3 Al LS 3 AR s b

Daugherty, Jenny Lynn. (2009). Engineering professional development design for
secondary school teachers: a multiple case study, Journal of Technology Education.
Vol. 21, No. 1, Fall 2009, Web site: http://scholar.lib.vt.edu/ejournals/JTE

Knowles, John Geoffrey. (2017). Impact of Professional Development in Integrated
STEM Education on Teacher Self-efficacy, Outcome Expectancy, and STEM Career

Awareness, Purdue University

National Center for Education Statistics, NCES. (2013). STEM Attrition: College
Students” Paths Into and Out of STEM Fields Statistical Analysis Report, U.S.
DEPARTMENT OF EDUCATION.

National Governors Association. (2009). Building a science, technology engineering
and math agenda USA. Retrieved 18/4/2016 From: http://www.aga.org/files/live/
sites/NGA/files/pdf/07021NNOVATIONSTEM.PDF

Stephanie Pace Marshall. (2008). Blessed unrest: The power of unreasonable people
to change the world, NCSSSMST Journal, v.13, n.2, pp8-14, , National Consortium
for Specialized Secondary Schools of Mathematics. Science and Technology.
NCSSSMST Professional Conference

Walker, K. (2012). Benefit forms of STEM system in educational system and science
research from the attitudes of California University staff. California: University of

California.





