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Abstract

The study aims at identifying the Level of the Relationship between Realizing the Nature of
Physics and the Methodology of Science. The researcher has employed the descriptive method to
investigate the aim of the study through designing two tools; test of the nature of physics (aims
and features of physics, its nature and morals and the interaction between physics, technology
and society) containing (20) items. The second tool is the test of science methodology in the form
of MCQ involving (20) items. These have applied to a sample consisting of (140) male and
female teachers. To analyze the data, the researcher has employed the (SPSS) program.

uadlal)

Lall)l Cuondinly aglall Gunyti 3ihha e Lhall ale agh dagle (pn ADL) (s5iue dija N sl Candl Caoa
el ale Calaal) alals oLl ale dnpla L) Gl Y apenal YA (e Canll a2 (g il ia )l il
BB 3115 0@ (20) Laaae cuhisy (aaiaally LaslgiSilly el o Jellly ailials alell dapdey cdailiadg
& oIS Ll Baall (e S daig 38 (20) (e 058 d3xie e DERY) g5 e ashall G GhLI LAl
Glual (SPSS) gy Lald) cradind Gyl dlaily Ay e (140) (e GSa Adlsde aue o Lotk
ped (o Al ADle dsay ) ) ciliagis (t-test) Laally dpsiall dalls (gylimall Cibai¥ly  oluadl das sl
Glaitally Slaasill o e M deagill & milll g g aslall Gy Gihas oLl ale dada

JsY) Suadl)
Caadly iy il
Gaal) U<ia

aadics alall el e 5)0l) agaly aladl ciluslul Gaaldly bl Jlal dael (I Gl Llee 2
ool daae o) Hlie) o daaded) A& dpaii o 2S5 aglall aled danb jass OV 4nlad) ady Claladly Jse
Slo el e Yoy bl Ak e L6 alal) aded Gapdal alaie zisal e alaie Wl S o Gy aglall aadl
oY 3¢5 as . (Holbrook&Rannikmae,2007,9) «alaa¥l jladl dads) e alall danda agd Jads 1aay cAsslaial)
peiylans Allalls Gaupdall agh Jaa o) c¥sall @l (g (e S5 Apaidail) dlaall cilgn Calite 8 dage CiYoa o glall
S)lie rmay amy ) 50 Jumit o asiy Jladll Guppail) o 3 aslall Gy Cilaa) sl (e diiys aladl daglal
)y Jumdl eyl Al el LIS Mleling AL S (Ul G WSS, Guyal) dglee b Sleliieg Talys

b @ Lagdy) ol (itiay jadi dAaaldll aglll oy Ak GI(2010 17 cgsals Samas saal) Ale d

686



L) ol & dnlagly aleld JS) s alaiall Jaxd Ll Lagaily dpalell ddpradl o JSI Llaia) 4lial) cilleall
(1997 T <530

Gilayie an) alal) Zaglal 40l g Sliie) ) aglell malia sl Eaal) Zudlall apliall (o IS caey ilg
e Jpanll Bk abell Ciay ) olad) dxpda rllacas adys.Apelell AN (udy seaic ey 48 Gl aledl
(20, 2010 , (s als (ooall) A paall @l ol Ao Do Colainay o (po Gl dbasly Ley Loy 48 jaal

Mini Ghla e (b Gkl adied GBS sasie Gl ) Ledieat (Sa 45l Lo gty Gl Bk 35S aay
S Lalail v @ik 46l Gk dilie (8 s Sl dgelead) aaind @bk Jilie 42 adiad Sk cAzalall
e casill dagy Lo pupsl) Bl 3 4lagiy olall Aadal el agh Zueals lgiad ) ey lede 385 A
t A Jhadly Canll A0S 205 i g(2008 ¢35 ¢ Lmill) claaill dgalses pualall

020120y Aans siall Al yal) 8 6 L) anyie gl uyaill (3ykay 4o s ¢ Ll ale dayls agh s L
Gl e

plaill DA (e alall o Yoy alall P e ailaill b g ab O G asled) addadl il Jaae ()
laay dilaiall e alae¥) e Yoy bliall Ak o a3 alad) agled Gl abiie z3sail e slae¥) 2 o) Juadlls
Lula¥) lalat¥ly dealsill Cihleay oSN Lpatis amddll ad) 8 Calaa¥) Sladl Lol ae alell dapds agd Jaiy
Agalal) Calsall 8 bl dasly bl abedlly alaa¥loae elaa¥) oaed) 4 Gilal¥) Gess o dsleayl
Aadall WD dpany  Aklsell  GésAl age eaiS alall dapla agd (I hy LS e laall
Holbrook&Rannikmae,2007,23).)

Sl ekl (& Ayl CV ) dal s s cdglaally dpaled) Y laall alara d Lege Dsd el o Lydl) alad
Wlae ol il oSa Aoy Auxiglly QallS ddailly cciluzlills cola¥ly o LaSIS (gRY) dpkall okl 35
Lnl ot L) Apaal) oda DA ey L8l salally ojalshay osSH 3 Lhiag oSag o]l (iay Ley Tan Aaly Ll
ey Si Gl lalls e plaia¥)

Al a5 DA e Alagall Laladl Calaa¥l g5l 8 Lage hsd Alacy) Aspal) e Ll 2leie oy
il 2235y LoD Lsalell Cllall agalasSls Lnalal) agilalad] dpaiiy agiin ped o agiend A Aokl Cilaslaally
(30 2011 caga5ll de) dipaiiy ADICEe g adinall Zadd 3 Allad 5y ey 435 4dylag alal

Llidll jalae Jsl dings daplall (8 3asasall cOleliilly Gilagally Glapad) Auhay Jay (b ale oLl
alaal) aditys Adagaall Dl (e Jalilly @byl Ol sla iy Cum 8ylaall jad b i) 4y adlaa) g3l
slbadl go Gilasleas Aol i€l 33ea¥ly SV alasinl Jie desdl sball & Lk (e Al clphally Gulglly
(25,2012, goandl 2ie) ulll Al ahasindy dygil aluly ol

Opalrall daailes Aol s Byspia () sod 1y, aslall (puy lae (3 baS baaS alal) dade aaled S
& harill dxig alell dagle aled A€ 3 agiielud Duadall SlaVly dualedll aglall malie julae e i
dalall Apally alall dapdal Gac) agdl agiilla olaly dppydill agilujles (o ety Loy dpalall d8jnall Jon agilaiing
(Lin&eth,2012). olally Jalills

687



t il Lo el Gaad) dpaal 5505

ol (ks bl Al e 8 Al Al Cslpal) o ALl Cigad) e Cindl sy —1

G Gl Giny Ly sl ple Aaph o SSEI DA G Bl o ookl Gl (e a8 -2
Cpmadaiall (530 Alial) illenl) duaty wigy Jy Jah il glaalls aleia¥) 2yl atysn Y Galae ¥ Alsjally 6Lyl
LA Ja sy sl @bk e agusys

peie dra o) ¥l Gl (g e OS5 Apalatll dpleal) Cuilgn aline b dage V5T aglall (i 2l ) -3
sl Gy Gl ol (e 4%iag alell gl pgins el Zullally (ypalaal

Gagd) Gilaa)
A Calaa¥) (3ail )l Gl e

Gl 385 o Ljdll ale Anplal agagd (8 Letilasis Gl Gl oLl pupre Ayma sie o Capaill —1
(i) c321)

aeilars oLl ale Aagla Slial) Caad) ol e DY 8 bl apie Gilayy G 3D (e il -2
(sl Gk laal e

sdad) clua

e 63 L3l e Aale agd Silayy Glbgia G (0,05) (s5iee e Eflan] AN CI3 B8 225 Y -1
paally (LY, 5sSY) uiall urial (gha s Ll

oI @b ) ilagy Cillansie (o (0,05) (ssiea e Aflaa) AN 3 (35 2N -2

Gihb Jlaal e DY) dheY) Asyal ate cilagd Jagie Gu ddlaas) Ao @b 358 a5 Y -3
el Gl dae g Guiald) il ladi )il

ol e Zpalae Yl Goladdl e byl owjae clags G (0,05) AV (g die Wilaa) A 2Dle 226 Y —4
ol Ehh WA o agilayas ol ale danls

Saanll agaa

bl ol dgleal) dnae 8 Lobe¥) dapd) el Gl upte e Jlall Gl o -
-+ (1016-2015)

Gyl clalhuae

Cadl b oo Ll Jaagl) s ) A dbeadl- el (2012 cuuand) 2e) L oLl de daple -
Lasdsi€is oLl dle o ADally ADIAY) GlisSey Al Ll (o jualie ey i ol il
(2012 58 ¢pand) 2e) adinll;

Jlea) i e wilal e Goad e duasy ) Ayl to il ple daphs g (sgisal HbaY] Capedl -
TEREIRAE NS

e Ji e LD 3agane culluly dilghadg dalil s :Methods instruction e Ljdll Luss Gl -
uilal) Galy dia) gl ae) L) Biy oLl ale dapday lifiy lgle (38 acld (385 dllalls ¢ Ll
Gl Glaal sl JaYls el

688



S5 o) L) Gl e Ladl) opae Lepialy Al gl aae a :(TeachiingExperince) (upall 58 -
(10) cyslas 13 Aysha ey Slsin (10-5) on b dausie 5l Glsin pued (o JBl CalS 13 3p0ad 300

g

Lo le Wbl asy caall Jals Gondd Lo st () ey AR degene Ll (2001 , L) Leie
(65,2001 , _le) Gl adeiy
V) il
claladly lagben Ly LD Jlo el S elpill pte L iy ) elally ARY) Ao gane b
-Cllgas

A Juadl)
Al cluag glas
@i

Zdlidl) vialy ile shaally A ymall L gl i€l 5 illg dalall 4 jaally alall o Ala 3l dejluciall Clpail) opee
cabn b Cunatlly juatl) D) dslall ol 13 Cilaalally chgsdly Ciadl ag8 A K81 U sladl e Lalle
Gagd Alldly cppdall El) e Glieadlly Glildl) Caaiie & dwiag Al (ScienceEdmecertion) Aualall 4y il
e Ladlay) ageall ) Cua claaill o3a dgalse dualle adlal lSa Lpawyyiis aslell zalially Lpalall 4yl
Calally ) (5l L Jalily (ulSai¥l lgalasinly Loy BliiaYy Leaghy a3l Cuon (e Ayl Li€ly Jiisdl
(2008 <29 ¢y51) ALl alailly alaill IS8 aa Lalawas)

st ol o) Ly ) LgilSaty o) 5oLl (3latiy Tai La S Jay a4d) ol Alal) olel) S0 (a6 el ol
Gapbs el La 5 B il Ay Adbinal) dpplall Jalslal aiuh Shaiuly Jslay sl Jad Les )
dady Vel e Game Jlas e 2als S panaddy AU goydl) (0 Blag juS 22 (e ladll ale gy gilS s
peml 285 (oS IS0lSeally , Apnatlalinally il paadly Clseally LalyeSlly Al 330 L) sl e gy h 5
G siall 138 U Lyl dle Jias) Lo e Alad¥) 5o o Dl aymall Jladll 13a 3 slidall (o e 2ae
skt 8 lall 138 3y3e5 By pumy Aatfiall Jpall (e ESH g ol clal Lsaa¥) o2g) Dlis ) ade s (g3
Jaod) Jomil I Jem il LIS pagial s 53mal GIS)1 (e (il (S Jiled) palell 2 Y1 130 ) lielys ¢ cppalaid
el alaill e cliwndl) e IS0 eha) by aay Jualilly dpheind) Cargs dis ) din e alell 13 Jail
Y Js laalally Gojlaall 8 e Ll cuspde (o IS 3o g Algal) i o A Y Y clald Ll Lapis dale
saall 1 a5 bl Lgiliads 2ol ashel) G Jany 30 eiesal) alall Cinll Cuilie a5 el Ll o
Oo ajall daeY el 8 1 Lujae 580 o) o Basly Ayl V) Dl ac e (gythar o) Q) Ol ae Jsb
(1987 45 23l ae). (il ¢ lale

Al G ALY )8 s (S @b e eVl slally aslell GappB 6 sans Glesmsi Ciels 13
Al e Jens oo gly ) salel) punliall (gl) lgl) Capiy aslall upil Lilo Sane JSii 1Y Linsl il

689



o G el Dadie Sba (03K W Gl by ) Juail naial) sl il padeill aill) et
ol (hd il d alee (& laaliy diujne (& Ugie Qlllall 68 S dalall o) (e allall ()0 dls ya
LA lgmsen desiieg saie Gupytill (3ylas dbma Cilan) Gindl aladll Leady Al Jabally lshall (e degene
cdealsia daes colas
Al clagal
lgie alall dapds gl Al Alad) lubpal (el Cappa)
(L) DUl agd dapdas alall sl Lpalae V1 Aspall 4 lall g (s5ime Jsl s2a) 2(2004 amall ) Al -
Oe el dapl ol ahre Gl ) Claagis aslall zalie (8 Wginag aled) dapl b ) Auhal) Cdn
alall Cilaa¥y (%25,7) il alad) dagdal Jg¥) Cauall Al agh (sinse (s Apalacy) Alapall (ADU) aglell (S (s5ine
s (%27,1) dall clileals (%15) Aladl lidaSU; (%35,2) alall gilisly (%16,8) alall (ailiasly (%35,7)
Blily (%20,2) el pailiadly (%74,5) alall Calaals (%33,5) &b alall dagdal CIEN Cocall ddla agh (55
(%33,1) alall cililealy (%17,2) alad) cLEIAYs (%49,3) Al
LD aplicy 4oy alal) daph gailadl) Jss emlidl sl 4leld) (2007 , Jamudls 535e) dudy -
(plel dap psplio Jon Calnal
Jsn amlidl sl =30 Aleli oafiy alell dands Jon Gabead) Ll asplie aaad ) Auhall o
damaal)l csaill () Gpalaall Dbl Ay aleas) N Ciliagig Ayl agivnlesy Glld ke 5 alall dxpls (ailad
Glajlaally alall drpds agh Gn L ADe 25ags (%25 = %10) Gule Gyl dun alall dagla ailad Jsa
alall J gemdy Ayl
A(52all5 uiall) (gpiie s g b alal) Aagdal (lec dilaluy ¢ Ll ales pgd 520) 1(2008 , Ledll) Gy -
(%42) alal) clileals (%44) alaldl cilalidVs (%4 1) aladl dagdal Galaall agd (ssise o ) duhall ciliagy
comptil By pially i) el (a5 WS (3508 deag ades (%49) alad) LAY,
:(Schwartz&Lederman,2008) ¢loyuls 3i)ed duly -
Luball die (e %46 o ) leails chlaly lal) dagls Jon (G, cla, cljl) asle Gaalas o))
i (%54) 5 (%T1) s Asalall Ziyrall & AR 3gnss (%16,7) dinys \gingaday 45 Lpalal) Lpaal) (ol ) siny
DS ol Bl calplail) sl Gl (Say Sl alasinl) A e Gatis dxeps dgaled) cllailly (ulsdl) G A1)
calad) 8 V) 590 (%58,3) S5 dualall ddjeall yalic Gy (e
alall dayds alal a3 Al Cion, (alall Zagls dpaii 8 o glail) J3d) Alad) (2010 , gl sl Gy -
(%68) il Gy s lalall g alall dagls dpati b Al il oaly
Uaje b aslall malie 4 alall daphl Julaill aalie 520 W) :(FerreiraMorais2011) Guses 1y dudys -
o aslall malio b alall daglal Jdaill aalieg iyl ) Capeill D) Auhal) cdon (Al (s plaally Ao il
sl o S5l as alell dxdal aslell malia (el (20 A8yl Auhall cillag Jladpll G dadsas Ay Dla
elal) dxda () Lol b3S alell oLl Glanl astliall z3sailly (i, dplas P (e Lo laia¥ly Laglgainny)

690



Bl sale ] Alee S il londy alall (s Jolily (3leid) sndl e Ll asbell malia i (oaidia puias L)
2 leiall o)) uBall o B ADe agag 0
Aijee Jom Ao ¥) lealall 5 Ayl gl RS b ol Aa ely) eLaiind) 12012 5 als el dudys -
Aabell Bpedl o ol i el Ajea L) Ayl Ciban (agille Clinny oadell agSshu b Lol dudel
Claglans (%50) Ansi 4smins Slsfine agad Gunpall Lin sline) e o) bl celaly agidl dlslu i Ll
plainad ) 2gag9 (%25) dawd Al Gliylans (%20) dswd A8l Claiina ageal agia 4Ll 4y (%5) 4S5
il e 3
Aaddall A8y o)l ek o V) agds liies Llo WS Badlis Al clubal) (alwial DA e
& laelally Gyl A elinely Adad) adedl Ualpe 8 OBl cpaalea Ak G cilisml) g5 Aualel) lalazyly
Oty sl gl plal b Candl 5 byl ol (e 3] 5y el CDUAL el denks agd ) L3
cospll A2 By i (gyie
lte ihleas il 3k gl ) cladall Ll L
(L33 ey lae ikl Al LS b Aasiiead) a3k 8l (2002, soball) Al -
g ALY kg Bl ol chymladl Aik) Leie Aestiud) Gupsll il Al A can
SV b LA dpaladly daadell Jlugl) an spinladl go ALY ok Bl o) Ayl Cojind 6 (3pnlad
Al @58 sy il e (M3 O (Say Gl @bk aladtiul 8 Jla 3508 s aae slahadiuly le sl
.L}u“)ﬂ\ ‘_g 3).1;}\ i ‘_A\ 3] 4:\3\.;4;\
ped Aat AlSa) A ciliagiy L (Lgalais Ll gai o Ldll  alae cilalail) (Mistades,2007) Hxive dulys -
lole unsa alailly oLl s oLl calre Clalad) )y Loy @ihhas oLyl ale daplal oLyl cales
Sl 3a0al)
Al LeiSlse sns Cinill Aliilan Guie b Resiidll clamlll Gups 35 (2008 ¢ ) Auy -
(Gpdaly sala)
Al LeiSlpe saay Cinill Asdlae Gulte 8 Aesiieadl bl Gt Bk e GASH ) Ay i
S latl ol I Ayl lin i ilaleal) LUy bl ey cilpad) Sl deas (e opally salall
Al Gyl 5k kil 6 A Aayyy dlal aladl Ciglul e
(Baalel) il Budlel) el ¢ s (8 Alansgial Alayall Lundall aslell alea e)d) 4) (2010 csnalall) Al -
eom b Aaugiall Ayl Ll aslell alea eld) 3 g caalsdl uleddl Al aaad ) Al caise
gl aslell s Flas o ) iliagiy el Gl agiisles Fags Y Cipeilly dudell Ayl Ll uled
g Ay lS Auadel) Ll Ll ledl) e i L)
walie b Aiemial asilly Gupl cladhind pai oo el des cilaladl) (2011 cclils) Ay -
(o
Sy astall zalia b Aecial) sl Clailinl sad GaY) b el i clalad) e i< ) o

Clalal (5imn o) Ciglily SR b i aglaladly Ayl 8pally el dagally e lia¥l gl e S

691



bl dasally e laial¥) paill el (g3a8 Alla (3558 2sm paey ddangia CulS Glathinl) @l s o Lpl) ales
A (15 = 5) (e 21 mllal a5 5,8 il (5505 413 G358 5mss

o) Ehlen G Lo Il 1 Gyl 3k e sumsa CiEA) Bl Ll il il DA (e
Leihals ddlide Al Jalyal ledsads (Claalyy , el L) Aabaa) aglall )il o)V aladll sad ClalasVly
Aulfiy s e (Grhal dsady Gupall @hhl i) areal 4 Glubal) @l G salELY) @5 desiie il b
oY) Ayl b oLl e canlide e WS

G Juadl)
Gl meda — dagd) Slglal

Glahyalls Slall o gl 138 Jial aiee S @iy i sl zgiall Ll Craniiia)
Cal) adiza

plall Al Apae 3 Ayl Aaladl Appaall 8 AlacY) Alapall e Lgall e aren o Canll adins 5S
Aipdag oy (440) paxe Jllls (2016 — 2015) (ol
Cad) e

Gl adine (A (%32) du JS0 Ally daadl Aie L) (8 Adsdall Agdall il gl alldl Cieadi)
ol Byds aiall s Sinall Ae abH 4368 (1) dsas Gany Aty G (140) e oS Eua

Gl Ae 28 aa3s (1) dsea

i) Lol aaall & sinsal) iall
% 50 70 S
% 50 70 i =
% 100 140 g sanal
% 20,38 30 Clsias 5 e 8
% 26 36 e 10— 5 e
% 53,62 74 Slsias 10 00 S 5l il
% 100 140 g sanal

) &lgal

e Canall 1) i oS

1Y) Glghdll A e salac) Ly telipdl) e danh jladl -]

JLEAY) (e cidgl) yaat -

Alac ) Al jall o Lyl spie o) o Ll ale diids agd (gine (Wl () laaY) gy
Ll ale dapd o) aas -

il (2010 copdl alua) Ay leia claball Jlo g3 DA e ol Ao daph sl was 5
(2008 <oloady 3i)sd) s (2008 ¢ L))

692



syl Jelill ail®ialy el cllee |, sl ale pailads Cilal) Ll dapl ala) Cabias
858 (20) 0o 0sSh5 20ake Ga JLEAY) E58 e AN e Lua 0 (adinally Ll iall
BN GMa -
gabios s Ll Jlae (& paitally peSaall o 220 o Lgihih Gy 313U gallall Guall e Gl
KB g Gl Alie s<8 Claall a 2 Aelua sale) Wy Gukill Lgiadia i 8 aglh) elal Gepnill 3k
obaay) alsyal JSI e ganally SLEAYT aba) e 2y JS1 L) Y) clales Glus P e A sl Saa o1
alall e day0 (86) 5 slpll ale ailiads Calaal axy (73) &l Cus (75) AN LLEY) dayn il Gam
gimally Ll i€l 6 Ll Jelii A (66) 5 LA
N el -
Jalao aly 8y i) die 713 (e Ledlid die e \ghulety HLaaY sale) digylay 312Y) cli (e @il
a3l @l el 4sulic 4aie a5 (0,81) cldll
sl A3y b -
A (20) sl A pal) i€ 3 HLEAY) A e e IS 25y Ay e lhe by prmasil dap alusial
el ik s -2
(2008 ¢ imeall) 5 (2002 caleall) Aol clahall e g3 DA o gapal) @bl laal sl
alal) A jall ilysine Jlae 8 o5 (20) el 22250 o JLEAY) £ 55 e LEAY) el 5 (2014 o su)
(2) Gale.apxll @bl A asll Jlaas upaill $ihla Jlass
BN Gda -
gmals liall Chaatll g ehal & GuaSaall bl dalad anyy GaaSadl) Al o JLEAY) Q) e o
Cilapal (s3e ol 1gas Banly Aas 5y JS Cudaely Bl 4ay)) Lete J< 38 (20) Aledl 4)pemr HLEaY) i e
A (20— Laa) o
N el -
Ll adiae (e abe looasulay jlaa¥) @l alagy (Test-Retest,) Lsay) sale) daph Hladiul
Al Cun LY @bl Jalae Clus 23 gy bls) dales Gadaiyy (Glesanl) e ) dealdy dyiay a)24(40)
Gnlill Bala JLEAY) S ases Cupie) @iy il il Canliag A3 535 adize @il dalae 525 (0,82)
V) Jilagl o) & sdglasy) Jilus) -
Josiall Ally Apleal) Glaw g -
O Bl dalae -
Ol itnally saaly aual (T—test) laal -

693



bl Juadl
W adliy il e

Galsi DA ey (sl Aiae 8 4lae Y] Aajall ujde 52l oLl e dags (s5isale) 1 JgV) dpua il il

s (2) Jsaadly LA 2l (e ey JSI Aysiall duilly (lmall Cabai¥ls  leal) Jangid) Gl 5L52Y)

IR
(2) ds>

Aoy Guplaalls £ L 3dl )2 A e Liadl ?SG dayh N.ﬁ 6 5ua

syl Lo sl
% > - daydl sadl

@l sl
68 1,48 8,14 12 daibiad o bl ale cilaa)
72 1,44 6,48 13 LAy alal) axpla
75 1,25 4,25 18 einally La gl i€l 3l o Jelaal)

60,04 4,17 18,87 37 [EORRPRY

A o3lasls (60,04) &l dalae) Ayl canyie s oLyl oo Gands agh sine o (2) Jsall o ey
(L) adle hlA Aolaiul JS5 saaly da1 oj88 JS e Aamia laiul JS slhaely Jlaall 450 Gl 28 i
sis oan o Jlae U< ldlall hal) hosiall Gl 55 (Sina)ians 9l (20) Jial e dans Slel L,
S (%80) A sl Al i) il yued Jal ey 4gsial) Aandll I ¥ laall Al cillans il Jisad
i (%60) (o Jils Janssie (%69 — 60) o5 Mo agh s5is (%T9-70) Tan e agh (s5inse
o8 ansie (ssie e U 13ay (%60,04) & T sotely LU Lad Al o) (2) Jsal e Badly
(ol alun) G IS )y gl ae o) il iy AuslaeY) Alajal oLl apte ol oLl ale daub agh
(2008 <olols 55s) 5 (2010
ool (e Jaas Lew Akl Aladl Cililee YA (e Bpeall Cilsa il sLia¥) pae ) @lld Baldl (g5a5s
s20 3 AR Al slian ) upsall s5ad (e s Len ) S e Sl 4t glhe s Lo Lilcial S
el laladly Jsse Gaa pae Lol Gl e (15 B Ll giSilly B2l jemal 4Slse dnale el e Canil
Al el Jabe b yoadl ce Caal
S cilags cillansia g (0,05) ssie e diliaal ANS i (3o aas Y Al dac il dala) it 2
L ill e e Finlly Bl iy (S SY) uiall id Wb oLpl ie s oLl o danle
(3) Ussall b mnpe n LSy Aliad) cilisad) 3 o) e ANl (T-test) Jlaal Hasiuly

(3) Jds
i) el b o l3dl) Aapds agd Lad) & Al ciliall (T-test) jLad) milis
avall (T) 4 @bl ity bl Lo il 2221l Call Jladll
6,36 37,77 70 : iyl
0.79 0.22 Sl
6,77 36.65 70 & 40

ALY ) s (g5ay iall il e Uil Bk o 3 B dsms pie () ol (Gl pjiaal) Andll

694



had) G dipdl Sl Jpmnll jilias i ) Gt lae b elo dilaal oladl e ad) i dlisd)
Al iy dabnll cllanssiall AL 25 5al) Gy Gty L L) LS ) Kaa il ¢l Aikiad
(4) Jsanll 3 mamge 58 LSy Cpmpaall (5
(4) Jsaa
dLalaey) A sal) e sl £ Ladl) dayls addl galal) bl Julady Ay bl cld)aiy)y dglual) cilagiall

5l Cilgdw e Cuwa

@bl Gl | oleall Javsia | 234 358l s Jlaall
7,03 38,73 30 | s (5) o 8
9,89 34,8 36 | s (10-5) ¢
e (1075) o ALK 4 y0l)
7,78 37,76 74 | Ssis (10) oo S

ol (il Lalae ) Aajall cupre g el e dapda Glangie Gn @9 sas (4) s e Basdb
& s WSy (onewayANOVA) sala¥) cplil) Jalas Hlial) aladial o @gdl) jaae (e @eailly 6pall Cilgin

(3) ds
(5) dsa
Bpdl) Cilgiar pitial lai dgalaey) Aasall B oLl upda 54 galaY) cplal) Judad jLSa) il
Lppunall AN | (F) e | Glappall prane bangia | Apall Glay | bl degana ) aas
109,17 2 218,34 e genddl
0,14 89 58,92 138 7820,36 Gile gaadd) Jala Janall
140 8038,70 g sanal <y

Al (0,05) dfbasy) AN 5 e S) s (0,14) Dsadll AN 55 o) (5) Isaall e o
ol lad e Lpdl) ale dada loal) 4 Adlas) AL G 395 asm aae o pal S apiiall duajdl) Jod S
Byl Gilgia
Slo blee i a8l B8 Lo Jshas Al Al 18 (1 Grpaad) gaes o I elly s sl (355
Apall Ll i€l dpalall clyshail) 280l LapalSly Lid aine JSG agudil sk
Hagal) yte clays lanisia o Aibaal AV @3 3o aas) (ab Ay ) A dlly Ailatdl i) —3
Cllgial Clia 25 13 Zaat)) Slgin saey uinl) gyl b el il LAl Sl AdaY) b dalaeY)
Al masy (6) sl eyl Fhka Hlas) e (U1 5sSAll) Cpmpaall lajal Aplaad) ldjail)s dlual)
(6) s
oudal) il b e Ljudl) pensta g (i) (@bl SLAAOU Ay jlaal) clé)aiyy dplual) cilagial)

s siall (%) Apeil) | (gpbnall Chady) | bl Tan il | Aadl 231 | Guial
27,722 2,539 8,871 70 553
28,459 2,277 9,107 70 el
28,197 2,362 9,223 140 | <

695




Y 1y (%28,197) dolasle 51 (9,223) sa L) 8 Aiadl bad) Tassiddl o) (6) Jsoad) (e Badls .1

peed Oy asall Ganp Gihhy ol Al are e Jy 1385 (%60) sa5 Lsas Jesall (g A S5
W13 il i) ) lS Lega iyl gial) JLS) gl

DL alasiul &5 Gaiall il Gy Cppaall (gal Gl @bl lodl ssiee (8 gpllall @all AVa jlasy, L2
A s (7) ool Aioadd) lill il il (s (35l (T—test)

(7) Joxa
ouiall ial Wy £ U3l e 5] il (il SLER) Jagia con AN AN JLEsY (T-test) sl milds
Aagndly AV siie | (T) Ged | bnddl Cabai¥) | el Jausgia NIENTS el
2,539 8,871 70 <
0,65 0,44 2
2,277 9,107 70 Syl

Sl e sl e Al (sgiene 8BSl ) ) LV Sl e Aail) 1iag (0,05) sacinal AV s5ine
ae Cmindl 0 I (5ims 1305 asbell a3k aslial aasind Sl L Gyl Geind Gud 40 e Jy Vs,
i) Syl I I B (5 sy i) JLS) gt gl i
‘_A{: ;LD:\AS\ (e k_ﬂAJﬂ A.U\:\’.d\ Qlﬁb;.l‘}”) @W\ ﬁ—’LLM}.\AM Cb;lw\ Y‘;' b)JAj\ Q\).\.w oadn lad Ll
(8) Usaall 4 mmse LSy dpuyill 8pa) el g upill (@bl losl)

(8) Jyaa
oy pail) §pAll 1889 Ay jlaall il Aulual) il giall
Glausiall % dunl) @bl Gl bl Lo il KIS 5yl
28,66 2,310 9,1 30 Sy (5) s S8
28,76 2,43 8,94 36 i (10 = 5)
28,12 2,01 7,55 74 i (10) e SS)

Tl 8 G (7,55) 5 et s (10) 00 SS9 553 puptall ol Tegial ) (8) Jsia e e
Sl s5b il o) e s T3y (9,179) Aask Clsie () o s (8.94) sb s (10) e BY sl
o SV Al 5380 (593 Cpannpadd) agiai el b (Lai ) Ludlad 81 anela (Clyiur uad) (a JEY) gl
5l Clasal Gl o (7,55) boadl Tansiall Jd i (10) e SSY) dangyil) 55,80 el) L cgias (5)
el Pl (e dds shay ol Gapaall (Y asledl s Sl Bl Glesleas pnaall 253 4 i ol Al
Ghb L) siwe (& gallall GHa Ao ey Gupll g ) e JA& JS5 alee Gulay aals il
Gl o (b test) S LAY Gubi 5 sl Auyl) 88l i By olpal) Gpte G aslell Guys
(9) Ussall b reumpe LS iliidl) ilisall

696



(9) Jsaa
Aoy )1 5AY pisial Wy Cppantal) o) LA AN LAY (T-test) JLad) qilss

Lpunall AN | T el | gl Ghadl | bl Lo giall Al ) Lyl 5,8}
2,310 9,178 30 s (5) e B

0,675 0,421 2,43 8,94 36 s (10-5) o
2,01 7,55 47 Ssias (10) o i8I

LY a (sine ) Cun Lilas) Ay e dad a5 (0,421) gt Lsundll (T) 4aid o) (9) Jsas (0 ol
Clla) (ssie 8 LDl (Gl o)) WY sia) dagiil) 238 (0,05) aiaall VA (s5ie g S| 25 (0,675) o
ibaa) dy e Al agilpa il By aslel) Gy Gl L) o e bl e
il e Gilayd G (0,05) AV e vie Liliaa) Ay Ao 2agY) eyl A dlly ddleial il —4
LU dalee b 53 Gyl @bk L) e agilaydy oLl ale dada HLia) o danlac) Gslaally
Jalre A aly sy aslall Gy Bk Hlod) Glajyay eLhall ale daplal oLl (ujde ilags (o (Qsm)
Bl i )l e (68) s Ay ie (0,05) AV (s5iue dic diman dad a5 (0,38) LlayY)
@b g (8 el Laal o dy 1y asledl Gupsi Gl jlals oLall ale dapla agd (n ApkliY)
v\l ale Aagla agdl il
Gl yially Cilasil)
1A0Y) Sl yially Glua ll an Sy Sl 230 ¢ pun
G aslall i bl 4oy ool ell) alall dagla agd & lims jedi) 3 Gl iln culS W -]
P e aadll Ji Lige Guupdal) dlae) maliy Al g @ll) Aallaaly Lalacy) dlspall e Lidl) yde
Daskis e Cppaal) 53 Jaadig oLl ale dala cllae o cpupaal) Jaalil disls 3)pemy lghbad (e
castal) i (3 g oalarl £ Ljdl) ale dasda agd (s dapll Aeadll o Ul aglalis syl
slo agdl) Gl ClulSails L agialh agds oLyl ale dagdal o Ljadl) o)de agh e lalind Cinl (e dihe elal =2
pasiis Apteal) ALY Lalaily Gupail) Gk aladiul sae 8 WS il cadeil) agSshus Tyl agilujles
G2 Obil Lagiall oLl IS ards (Say @lld Blse Ay, alall Glalt s agesfiy Al alas
ce il ale dapl V) Lgiaas
laddl
Glpall Aae cdaadall @hidall Al aapify @y aladl ik a8 Lllll Glifies W) 2o (gumu sl L
2010 ¢ usli HUalid) daals ccdiailly dus sl
coslly Ll gadall Hls cad cCpaleall agme Al sl aglall S Sk (gepals Clagl e s 0l L2
1997 (e
alel dpmda s Lpalall aaliall agd e elaV) e Gapysi 8 Jlead) Jiaal) $llad cplaily 508 cgalia (ol .3
2010 el juas dyyseen chgalall dy sl dae ool Jo¥1 Caall 4k gl Lpalall cilalasl
il o Ll alea la Aala Aynad) Ay seandl b Ayl Alapall el malie aygli gl e casagll a4
2011 (2 28150 s <) Lpalel) A ll dpadll Apmaall jle (ualald) alel)

697



2012 «Gadl cialall dill dppall Alaall cadinally bnslgiSally

.2001 ¢5yalall g_})ﬂ\ OSall Hla ednalad) A Al Jdda cealac g ?L'A‘ olndl) cadly cgl:: .6

2008 ( paa c(@bﬁ\)ddﬂ\ c:&...\s:L&.'\;\j

Taalell il Jpn 50 ¥) Claalal) 8 gl aslall B sl B o)) elafind ¢ygyaly (Dl el

2010 ¢ ous sl 3 giall 3 il calel) Rk Aici b (ool (el adlad L el o
10

Alaa lgd (U agds 4illec s Al slaSU Aualae¥) Alspally aslal) zrgie (s5ina Jsliiy (530 czstan camall 2
2014 « yan iyl

?ﬁ-‘“‘“‘ Lu I 4:@}.::} ?S’J‘ AA.\L] O,g.d:.d\ gw\ (“@-9 GA.\A\AA]\ J:\..,\ﬂ\ 3:\3\:3 %,54:*’-»»3‘ L}AA)M Lo el Bl .

Aaa gppdally galad) () islge gaag Caaill ujlae (B derdiuall Slazal)ll Gays @hh cCpua ¢ Sl

2008 ¢ 3al a5 dnala cAnbady) aslall Al A4S

2011 casbac) asall Eladl #lail) Zaals

astall Alna lealaiind ) puas plae 4iband Dl SIS S Faasinal aalall Gapsill Eihh cdena ogalall.

2002 e).Laﬁ c(ll)& ‘3_1&5.1_)'.'\3\

2010 cOlas <48 yzally Bc-bﬂ\

2008 60.{)\}1\ ‘ULAQ c@‘)jﬂ\} ‘).w.\“ d}‘)a.d\ _)\J ‘6.L: cejhd\ BrEpa! &.gﬂ.u\ ‘&L‘; Oy
1987 «Bad caysilly Lall a1y clandl anl densi ¢! o calslly Llall Jiall caene ¢oDll) e

11

12

13

14

15

16
17

18.Ferreira , S. & Morais , A, The Nature of Science Curricule Methods and concepts an

alyisis , Intenationod Jourud of Science Edncation (24) , 2011

19. Hilbrook , j.& Ronnikmae , M. the Nature of science Education for Enhancing scientific

Literacy. Internation , Journd of Science Ehation 29(11) , 2007

20.Lin, sh. & etal. Affording Explicit — Reflectives , Science Teaching by Using an Edmchtive

Teaehers Guide In temationd Journed of Science Eelucatoin M34(7) , 2012

21.Mistades , V , High School physics Teachers Attituds toward physics and Learning physics

, Journal of Edincation and Human Develop men A1(2), 2007

22.Schwartz, R. & Lederman , N., What Scientists Say: Scientists views of nature of Science

and realtion to Science context, Internutionedo Journd of Scienc Education, 30(60), 2008

698



(1) gl

sl ale dapla agd Lol

Aoyl b Loyl Al 52 Gaptl) bl LeBles ol o Aoyl agd gind) Glsiny Gy Bald) o
o JS W) Gaaddl 1l 6 (%) )Ll aams candl JleSind AUl bl e Jgemnd) oYy (4pley)

( ) ( ) S5 ol -1
() @ss10-5 ) Sl 5 e J8 38 ilsin -2

( ) Clsis 10 ¢ S
x / Ll e ailiady Cilaal : gV 2l | &

Tl alall agd e 3l ae b ) delgll HIaY15 clplaill (e 2 Uy Ll ple |~ 1
saal) Lpalel) CELESY) ¢ guim 8 i Aagal) Apalell A jaall () 6 pl) ale ailiad o | -2

e Lalall 4 Salls e Laia¥) colainally ¢ Lyl Wle culilis) s (-3

Aol 08l oS (Apdlall 0 5il) Leie o Lll Apul) (pilsdll | 4

Lpalel) A el (g lidlide Glikea Akl clpbally ol | =5

il Chlgar ity dis GIAT EDICEA) Ja 8 alall sl e 4kl i ) 2Ll dle Cangy | -6
Do) Cadall olsll ) Jlaty (a6 gual) | =7

Hhally 2aai (aledll | -8

X / Al@lals alall llee 1 S 2l |9
alall UBNAT (san) a5 e smsall dia Jidi alsdall Jiads 5) iy 348N a5 P10

V) Al e pald s (B sn Ol gim (e G 1 s e liall adll (11

Sl L el salall dniles (520 (i Al Lpals 45l daglaall 12

S alall ) e g (i Jie e Lalall dualal) cililizsy) (13

e e sall ABMAY) el o Sadaly s Apaddll liaill e axlly Aalalls 2yl (14

leto il A aalyall Bigis 4ndil oy SISE i o) s Apalall BLYL Gy @A) Al (ailad e [15
A Jindy lic)

Giag loslaall Ay Lpalad) Slay) cOlaal) 3 AV aladl 5 aaa sale JS anliag @3] caa [16

alal sl
x| peciadlly Ll i€l sl pa Jo il £ ) aad

Gl g Jaadl L ) Llaaill Ale ) ) e Ll clile Juagy Y UWle | 16

(5A) Sl b i 3 S0 JSLEA (a ael) s 3 L gbsiSilly ol sl | 17

ebaslly oLl agle il e Lol GRS e Geliall eV aasi | 18

Agalal) JSLEADD s Leilsaly Lnglsisill | 19

;JA;J\ Caaly u.u.A.uJ\ 4l 9 u.usH‘ Tvbaj u.n\-u-n‘}“ JJ.AAAX‘ 20

699




(2) gale
o3l Fhl Hladl
ade Glay dtina ey Cagyla  diaaa iy (A alal) 2Ll ]
el o) —¢ Gpalell Ayl — ale asghe —Co Apale didia-|
et CalaaY g alelalls ASfad) paliall (Al -2
alell Clilee =3 e dpngd —7 ale faw —Giale GplE -

taslall Ly vie Aabide Calluds (3ihla plaiilY e Al Gl (e =3

Oy Aol ealiall st sadae bl 22—z Lpalal) e g sall 55— DUl 2ae By -
plxill 4 pral) lyylailly ddadiyall Gapaill Sihk e —4

D1 ol 3ihk =y dagall GLASIAY) kel sl — o SN alel) i
i Agualyall 3alall Ayl Calaa¥ )y Adlall ey aleal) lSyas =5
el zgiall =2 ol Ladliid —z - pepall lud —o owill Gyb -

P e el aalailly 45l Jlae (B Sas A1 Giprall Hladl¥) B e =6
eod sl s ol =3 plaially aladll (8 S e itz Res LD G alasiul -0 Gl palidl s
o aslall Gani b aslaiall Jaaall Ayl =7
Agalell Glalas¥ly chleall daati v Gailgs aliay Bilia (e e Lay dpalell Adjaall 3yus
plaall J8 (e Batae puh)all & guim gall A3l 3558l plall Gle gamgall pren (& Leludat A gen —
rell) eny Baliy yandi (e ASIWDD 2aaT Glea pladin) die -8
e ale HSEE ASn e o delaial Hlea
55 sk Clisis aa) e s JISL Gileslas delia e 5 -9
i —o el —z dai—0SHD (gne ]
asbel) a8 Aaalill Gl Ayl clia e —10
ol (8 sy lllall Jaxi Y L Alaals el AS) (5% plaal) g0
Lash )l grgially aleia¥) =3 capailly 43y Aaadall e Al A iall llealls alaia¥ -
Caall Jahs aladl) clSjas a3l =11
e 5w ol DA (e dpealle cale o ULl (33 ol G plaall 4 s casla sl |
Cuall Jals el s G =0 o8 i Yo cauall Jals plail (sl .o
&) e apnll )l 12
Sl Ay Ay Jifinnny Juipe e Jais Jlail aglae .0 G ple |
Sl dS—a Alaktay claae Al Jlas —»
ot DAY alea (o lian Alls A GayS A aledll g Jsliny A A3kl 13
KL 8- daphll —7 Ll o sl
fgiad aslall oy 8 AdlaSiY) Al -14

700



ULl sy Cadiys Jaadly Calllalld COUall ) alaal) (e Cinall Jads Jalsil) Ji5 uyyi Aipyla ]
Lol maagill jidall (8 4Bls el 4ppas pledll g gy dipha (8 —0
astall (ol A ) 4650l el agled Ll —¢
plaie JSG 5 gl aladinl —a
fetr iaal) oyl —15
Lib yidal)l b cpladll ehal -
anyls ) Caall Jahy laelal (Say Laily el dpail) ehal (gygpall e gl —c
plall )l 4 dime s 8 aalially 3Gl 2y —#
Al ppead lasbeall (o ) dany (s Al Coplail e hala
ac Lo dagaia olia) e aVl gaen (b aglal) (a3 A8l Aipyla plasin) e —16
Al i) ALY (pe Alualis Jy Ja aly O alllall ¢ Une) axe—co D ol (5-3) culile s callall ¢ Une I

eV da gide ALkl GaYay AylaYl saame A 4~ Agliall Cilleall dusylad Allall (o ) i

teag aolall upd g el @Al 17
a5 A Bysea Apagll Qupall Ak Gl 0 aeDle L asi U Be ) Jlee) e Al g MUl
Cmstsall ol alee o Daaiie (6 e lal) Gapaili=a (e dne ey (e dse (8 ) OB et
Oaialls
A yre ki il Guldl) gl —18
Lol ayal) 5ya a0 ZuaSl) il slaally gy 48 sl (e Ypadi S bl (o =]
COUL 2y uptall g lkaily Al Yy due g salls i 331 —
CHLEAYL Laguld (Say (g)lgally (Hlaagl Clladll—#
Lalalls dalal) Calaay) ayass —a
byl slae) e el 19
Slaglaall g sy Jlial) chlial lagleal PA o Ayilan s L jnall Calaa¥) uis L3l
Agalel) Slsall Causlis e Lo gumgal) chlia¥l-z  dalad) Silial) Ll 48 chlaal —o
oLV i LY Jily e ggai ¥ —a
1ot Aalhll Llus) aglall sy oann Al @lleall o) =20
sn Chlens ale S8 e LpalSY) Apaadill chleall

Lalal) e Dl 8 pssil) =3 LBl Apalall e pumgall Aoy Apegd) ailn 8 alell duanl Calllall a6y o) — o

701



