: Jolil JLaoli

(( ekt ot | b § sl | ot ))

sala ¢l

Lana g el ) aoe aali ] ol

Geaally Ll gy 0 A0S 1 (3 g hlial)
S dLa) daala






oTo8 glge . adlll el . adBIl slyall

"l el | ki bt sl gl | R eind § el | ot el ugﬂlyh&l"
ng,u.'g.«abﬂ#c&b/d. f

u.u_uuuc\).uS\m\ alall 4 el 2 iy sl jecal) auy
L_x‘)(h.n uﬁmﬂ\mﬂjﬂ\;ﬁ})ﬂ\ju&)&zﬂ\)&cuﬁeﬂ\
)_..aaj\\J_A«_\\.A_uu_.oé\_\_m\.u\w‘).\.\a_\&\ \L\Au.‘ojco\_nj\
k_\\)_\’_\]\ = d—q\.’_ﬂ‘j u.\s.\j‘ ‘:Jr_ aJJ\A 4_\.::\} dl_t;\ J\J.c\ <A )LLAI.IJ
a}l_mdc\_;.dd\n\_.g).\ﬂmhcs\juaﬁdhj‘m};ﬁd\;@d\
dadlall Gl sl

b Jal 5anl G () Ga e Yot ) ade e deas Sy
EJ—UJA—’)J‘ a_ﬂ;.a\}!\ u.a‘)!\;.a@c_a)d\ eqs.ﬂ\qg_uug_u;(dsd\

‘—UH\ ¢ Liadl) &_1\;.1\ U‘L‘S‘ ua\)c‘j\@u@‘\_uﬂ\ Al (..\.A;.Lu\
uu_u\u‘y\‘ﬁdwwm@umwwﬁ\udsduwum
Canshpadl il il 0 8 A S ol Gin LS ¢ ol
el (pe e e o A4 el Al g

<°~~_iq4\ UAUA‘Y"'>J‘A‘&5WL5J4M‘JJ&Y‘@J
DJ‘HJ\_IAJJ)JS.\J‘ M\}‘mJM\ij\ M\Aﬂ\ a_i\).uu]\ u\
i 5 g_,mys\g;qhwsum)g\ SLsBY) 5 el gall 5 Jlaiy)
A 535 a biols Aualal) gl T 1y gt by Laa ¢ Aesleil
O s pslall Gy Gaaad () ABLGLYL ¢ ple da g A il KIS (e
alel SEl el e 508 3 dae) b agad Cumy ¢ alall abedl
Abiaall Ll a8l 5o pa oSl

M\})hd_amu;d}ud\@w\u)ﬂ\ L\A).Lﬂ_i}
O Cus ¢ dn ol oKl g Apalel) A8 jrall datiiell dcadial) g_,wu)w
Ll 48 jaall g o lall il oS) 5 o 5 8 Loga 150 ol dalall 4y 1l
i e 4l ¢ adlia O Hlgag ¢ A sl 90 daale Arahl (e Adeual
sl 1 a4 Gl e 170l ge dlae Al clillatie b

GAQ&JW‘

u_u;‘\.c‘)\ﬁgc@uﬂ\umm\wdsujj\ucndmudw}
ubﬂ\gjj)_d\mﬁ\w<Y°T *Oouauae\‘~~\>.lm
23 (055 Canny Jifiaal Bl ol sl a5 S dalel) s 1
(.,,u\esu‘_gm;,umdssmugwuu%,q‘;;@,w




oTo8 glge . adlll el . adBIl slyall

2 sl 5 e el Lgiadia g Dl o lall alia s
‘;\(WUA‘HM)U;\JJAJ\L;)MM_ u)mjbd}ﬂ\egs;

w)ﬁ)m@&u\dﬂ\@ﬂ\edsﬂ\#d\&fcb)ﬂ]\éc
)jh@mu@l\ 4_1;}3}.\5.\3\ Glandaill ) geda g Aaaudall jal Glall
U_Ad);w@)ﬂ\axms\ iy S 4 el 5 il By Agaplal el
M&Y\&j\cb)ﬂ\#&}xﬂau)&u\.J.:)dd\_u_uiﬂ\ejhj\
alall 138 iy

& Sy el Gle G (YA o  VA9A) S S ez s

Led (g ghne
S Ay o8 Ly ek sy - Macrocosmic ci S alle 44

e amaapal Al Gaa, Al Al 5 Ao Ul skl

oS e ey of ey S LYl
Jel A 0 DA e b 50 Microcosmic clasal) Jlle «

Ll 585 8,00 (5 sinn o Gl ¢ Lgda 085 4y (3ol Ayl salal)

A pa—adidl e 2l o maay G Sa 6 s e (S

VR PO

— )—@-L'm JA_J,}YM‘(\VUA‘V~~~>L}Q}:\4LJJLCJS}U
e ik aal e s Y] il f Gl o) g liba alke
LSl e diy s KL 8 aSatl Yl JBa e Jed ¢ oLl
o el sl iy Y S L S o 5 S
Y calad) Gl a2t 5 (IC) ALl i gall \ghgan o &y shai
L;)_u.d\ <?M\> @\J;ﬂ\ MJJ.@J‘ (J:; u»:\.u\_\ (-;.1 Al i d.;as.l L.,Sﬂ‘j
o) L gh 138 5 ¢ gl Aoy Apalall ddiagl) Cilipdail) Canaad N
(.,,_\,J\Hmw\emwu;@ﬁg\dw\ guﬂs\ek_uid}ﬂ\
L dua ol g3l uw\eﬂbjg)AY\w\

@1_\.‘\}?\.94;}14_1:_1.\&\ }M\ hAeJJSJaJJ)AdMLAAC_AM
G s—iaag ¢ alaal u,al.ul.u\ AuS\jALgAAGJr_ a8 oll dalay oLyl
‘g.d:d\ c_t\_iﬂa.a.aﬂ e.ajs.a a._x..gll...n\}c L}u:\J.l.\ d.m\).Laj ‘?L" JJLAAAJ ‘d:u..ub
o An lalady A S5 it (e Lggle o5 Loy Al 3l
Ggalall i 5 o slel ueJi’

ug\uﬁwmé&ub‘)}qsu.a‘)u:d\u‘)sj\&_&b\.@_!@elﬂ‘
ua*"')w‘m@MeM\mDJJJ\u@JJdﬂJ c).uz\_i




oTo8  gylgg . 2dBIl mumell .. lBIL slyall

)_\Ss.\]\}ujﬁ\ 'u\ﬂ‘}u\h‘ﬁ\}ﬂ\#\?@ﬁu\ (‘\V_‘l'l
@\_Uﬂs\,j_d\ymuwu)m,mmémufm@@
e G S pelll o 2l s ;DJM\M\)J}eLg);\mMUA
Al Sl uu}uuet_w\”u\ma@wg uJM\JdJ\Aj‘
Aty Bloall COSEe Ja (B palall Sl b aladsind 5 dpaluY)
MJ}H\;L\UA‘\_A}S}\SJUMA\ g_,umwk@wu\ g_a\J\)sJ\
s Sy eloadl §f Aeliall JL¥) ol et Adbas
cﬁGM\wa‘tﬁjc«b‘)ﬂj\ ;LAS.::LG_\?)SJG_\&\ DJ.\JAJ\ WAy j‘
peilading CSAL dgal gal atd g sl Cpdll alall & 5 58

A_u_uH\ ej_‘aj\c_hb.a})hsz}m@};b).\ﬂ\ a.:\.a‘\_mh\ﬂ Lu\S:u\J
zealio il il e el Sy el Aaliy ol mabies ole 4a s
LUl ¢ Gale | piiall uaiill i) 6 Loy 55 Lendl 5 o yeis oLy 3

A_M\Jdc_a\_u).a_u.ﬁc.@_\_d\ )J}_EJ&_\\)L;‘_J)\}A(MJSJ\ u\
A da el ol ) Gy (B ) seal a5a 5 ) (Cinquini, et al, 1994)
)_\SAJ\HQLJ)._M\HY;\_UJAS\UMJLU\GAMMJJM\
Rk M\@u)ﬂ:ﬂ\ OIS Gan ;h‘)asl\u.\.da.ae\.a.&,\ ple g ¢ QJYJ.MY\
(\‘\‘\iqu\_d\Amu“aA)M\JJC\_\Lu&_\LA}JLQSc;\_1).\5}\4.;.»\_)3
\;\_uu‘;_u\u_c\‘).a\ﬂé\_\yu\‘d;ﬂhgh)\ﬂ\GALMU\QJ\
Tl ) Jl 55 ¢ el il sale 8 Ul cla s i
Jale) Al jo Chdagiud Led DUl agd ade 5 Baina s Auasle 3 ) sy
b gum (o A i) Ayl 8 ol il malie s (1999 ¢ e 5l
O N a5y all el 8 el 5 galal) (il
&.\M\).\SSJ m}m\ya))m@em‘ytmb)d\uu}u\
la.a\).d\ Js:}cs._t)\s.uml\d;‘_és YJM’J\&_L\SS\::&\)SGA.UYJ
l s U\ S ¢4 K‘\A.a‘}ﬂ *\Ju c_s"“"") &_\M\)&)mmh
A jn dagn \LAS‘)M\@L\LJ\&_MM\WAL“\MY
&_\)\_H;\_I).\SS\C..Q_MJJ)L.\“QQQ ‘eM‘m@MeM‘ J.a.c)
H;A\}l_t;j]}\&d\je_‘d\u.\_adcuﬂ\ :;}AL;G‘U}LJ\‘\L)A\
w@d\aﬁ‘)&u}qw\d&ﬂb;bﬂ\&nbﬁu\‘;\C._ﬂ_u]\g_t‘)u\}
isan b Jlad e 4 LS el gl g€l ALl <3 aaliall (U] o
ihias Dl de) Al Ciagiad LS s ol g Al 50 sa agilalad




oTo8 glge . adlll el . adBIl slyall

qu\u;)A\u)\_Hgl_uﬂ\w‘)m}}jm<Y~~~ 3 )\.MJ‘J.LC
elz_\_\\JuLuuS‘ﬁbruLul\ @}Lu\c_qaf&_d\aﬁé\ aal Al C._Lua_xla.ay}
Ay el el sl L;ul_u.\sﬂ L;)\S.\f}!\ )&J\M@W@}M\
ng_xMﬂ?@JM;_'g}M&m)\ JJS}ng}aL\S\ J Y u.a.a]bc\.i).\sl\

(3l ga need At aled Auxt

sl Al e b g o gy Al bl )l il o) iy
A Faac s ¢ peandl 1 LA LS g0 pie Cua e 4y 5l Al el
Lo ¢ An ol i€l clfinnionall e Jabaill o 3L Halal) ZEEL DU
orbaadl Bing Lay ol 3l mgia palic jyshai s )y pia () Aalad) i
Aalall iy il de g

(NSES) Aalel) A Al dsa gl el VT T W DAPVERIgE
Agler o slall” 4l o plad Lol any Cym cLafilS Jlall Jra e
uy_@su Z U Yy eSS duadal) il jleall Ul alahy dsa
Science alall il laad 52 ol Ay )l el g8 s il 5 gl
A pmall 5 ileadl G gl u_x)»ial\ ok e latin) LjL‘xSprocesses
H_\aﬂwmd;\wasu\)ﬁdb‘gdﬂ\)ﬁd\;u\@w\
ds‘a_gbuu@m@uj (YA Ga Yo e0 oAl ganill aeal)
o aladl Gl o (iuac\a“\\')e).mimmcm\m)mw
e\;u_muu)ad\a_muj\d}m)ﬂwﬁ\.@\u\\ju&_uﬂm

u\ <\iﬂ (_)4 cY~ ~Y‘> U}H‘} LS.JA.\&\ m\ “e 4_1\.3 ‘)&\}“ @J
P o o 3 Laa¥ pas Wl Ty sl (uSay slafinlls alall aila
d)\.u.d\ uhu‘)” ‘;\ dasdll Lﬂ\ ua;ud\ ) uLMuY\ d\s.u\ (‘.s.u e ladiay)
)_.\AQHM.H}J\Ac L@.\\JMJS.\W\ aM\@m@»M\}
Da U_AH_\,J\ o et Lyaal il Ll il St dad s CHalis
61 a0 d4511\ xn‘ el > (\q}\% 3 (;_\SA J.Lu: JA.C) M\JJS ;L&Aﬁ-’-&-ﬂy‘
(Smith, 1990) « (Y437T (s lsa 2 saall e (5jan) < (194Y
Chueng & Alex, }«(Y44VY «js—ile 3+ waa) (Dougles, 1997)
s (Yero o sl 35,8 Jd) « (Daubenmir, 2004) « (2001
DUl LS e ashell a5 8 slalind) ddeld o Lpasen <]
‘.HL.\AJ\ ‘)_.'Ss.d\jc LSJ\S.U‘).” J:\Ssﬂ\}c 280 ‘)..\Ss.d\je‘\_mhd\ ?JAIS.AJ‘
Llell S0 <l Jlgas ¢ alall ciilee <l aladiind Gl




oTo8 glge . adlll el . adBIl slyall

s say ¢ (1984, P.2) Colletta & Chiapetta (— J—S apay
(V Yuac\‘~~Y>LHsm_~d\mc<Y\uae*~~\>u\}a;uum
Jsall Jlae) o adind e o slall el s kS o e Y ad )
uuw\ujmw@k,)\}g\JAUA@\}A\MJM\}
b s o Y el (g Baaadl JISEYT 255 S el
i) e Al o slall Bl g gl aalS oLl alie
Gﬁld‘

qsyuﬁ\jbjz_mu\@u;ﬂjm)‘;\mygd\uiwt;uuj
ULM.N\«_A_}U\(\~Y u.ac\‘\/\\‘) ‘—"’J‘@-‘s“’)mL;‘JMﬁ"MJ“
@@\@@\J@\&m\}c&\ﬁéeﬂy\&jca‘)JLu}(J:J\
Mumy‘m‘mta@\)aéumy‘dmjﬁ#b
i s Giles U S8 5 55 sl b ¢ Ao penaS 2S¢ adlaad
\AAM\AMLK: e}lﬂ\c.g_m(;\uu\ DJ}F(D/\L)A‘\QA\/) u.u\J)A.ﬂ\
uwmu\etygdymﬁjﬁubm“acu\wéﬂ\d\ d..\ay
M\JAL_QJ).L:J\_JQ )u.uj
J_U‘)SC C> 4_15353\}4\_\.1)5]\ JA\}H\JSM\JJJcL_\LuJS]\ el\.c‘_sﬁ
A58 50 e el i 5l Agn ) atadll a8 (YY) 494
u;)A\H;I_U.\AS\ ng.\u‘):\:\\.uh\s }ﬁ\juajﬂ\ﬁbu
leaSas il w\jﬂ\}@ﬂ\ DAL agi e Ul sacbual A il
Robert & peggy, )U—“d < &l “,\),;G._‘ﬂ MR L LY Sias
Hawkins, Jo(Y+++ cgaall sl 4 (Dickinson, 1998)¢(1995
I ab)e(Shope,& Chapman 2001)«(Matkins, 2001)¢(2000
ub)&\d@djuﬁws&‘\%&)m"E;J\Jc(\ﬂub TN
e@&sw\ﬁmwe\.ﬂ\ ?5‘&’:4‘ d;\).a@m;_jejﬂﬂ\a_%uqojﬁ\j
a8 Aalet i Lo Gulai g ¢ galadl s LaBin) &l Sl 5

b akal! o odadl pRb 23a) GlS ya : dgi o

M\Je}d\sqmj‘w\i\jﬂ\ ‘)Luﬂ}‘)mﬂ\&_\\‘)éﬂc«}»aé

uﬂd\u)ﬂ\c&m}#d‘)}ﬂ\w&_\bcaw\ Q_NB.A@AAL;W

HM\H;wJJu J\H\ J\Ao‘i}sww\ g_a\)Jja.J\ a).iL.u.\A]
T el (s sl e Zalall il AS) g5 ¢ dpn 5] 5 Clianiandl)




oTo8 glge . adlll el . adBIl slyall

A;y‘}[m\(\‘\‘\ ué‘%n) ) 2o dlhias Sl ae SY LS
L el bl  Aalawdy) f delaa¥) Wka il i (e s
us&a\JT)ubh;}S}&S\}Mu}S.\u\u)am\),uj\j\m;.m]\}\
bl A i saam u\uﬂ\&mﬁu\J}M\ju\)ﬂ\vﬂﬁ
Sz L (el g oaihal g dacy @il ¢ paall allall alaill e danll)
JLAJ\JMM\LJM\J;GSM@ASJM\GJQ&)JU‘?@JP

Ll Aauliall < ) a8l

a :fnl_atx\\dsé\_a\(\'/\‘l U‘A‘Y"w u\j“-‘umujs"-‘d_)-’j
uum@u\\udmu\@muﬁwu\@m@wy\
e_\d\uuh)l\jmaj\@)ul\@b}&;qﬁbwmuje _pazll
u)ul\ J\_uul\u\LoScuLuuY\Mqajdb)Mj\_mJ]JM\}
u&\uﬂ\@u}j&&aﬁu\ﬁuamh&jﬁwﬁw\
d‘j.ﬂ_“HL_iu‘)Aj‘}k_ﬁ.Q}‘)_ums‘wﬂﬁd\&}md}dd&‘w‘j
polall malie ~3al of g an o 4l 5 deasiall

‘:_‘QcAuJLgﬂ\j(ﬂbd\u\dhwmdﬂ\‘ﬁeju\wjmcﬁ\}]w}
eja_\_d\MJ\.AAechcmu.A)L L@.la.\‘)e;cjafh;d\dq\sﬂ\.bs;
J_uu}_dud\g_am‘jdsuhﬂamem‘ﬁ\j‘gdd\chasuﬂ
ul_‘z\a.a\ﬂ\:ul_mcela_\_d\ o\_\;_\LSM\ L\_\JJ\ ?J‘:J c?@_\u\JJ ;.\.@_u\
calic A2 lua sale Y amsﬁj\uﬁm,d\ Cioek Gl (041 a <) 444
el A8 55 S5 gelall sEll s Lol 5 sl
Aoalall A Al A ) Galaal) e i il

Lo ladny Loy lipeadl] il o sladl zmalial m 3l S ja aaf (has

National Science Education Aeeebiial] duse sl dund guid| smibitd]
Standards (NSES)

Alall Ao 5 sl 5 Larie YAAY ale 4 Al juladlly plaay) fay

M\u\_ayjl\wu_udhujssze.\h_\l\u\&\ér_‘\_m‘;ﬂ\
o sl alail sl af poag Aial’ Sl ¢ el gl JJU’AMSUA‘!\
eLch‘\_mM a_a\dad.m.c }me}hj\e.da_dm)ﬂ\ ‘).ubuﬂulsj
I 53 Y " Nation at Risk ha d4a ' 5@ Jaal 23 V4AY

Lr\sd_,a;d\}m&f‘i\ 3asiall g_ab‘iﬁl\@(,.\h_d\ adas & il salely
icliy (ACS) oloasSl 3 Y dnaall (e JS Con j38lé asdla)




oTo8 glge . adlll el . adBIl slyall

(NCRC) e;—‘d‘ ladd ol el ¢ o lall Lawernce )3l
4 *<“)A\}“4 "‘)S\&_I‘)Jm‘}cb‘)&u\}a‘)}lsmeﬁnc.%u\ﬁ/\q e\.{;
(.,HJ (NRC) upmswss\ wu\ Y44 (..Lceas,_\umﬁs\ i)
pstad) Gl Aaa gl el g shaiy want Jab e o g5 Jad sy
UJH\JLSJ_AJ‘JAA‘>?JJSJS‘}‘UAJJM‘U)LJGLSM‘L_\.JAL)A

<Y‘_YOUAUA‘Y"O

Craa dind o5 8 Conll (ulna S5 o lall plad julaa skl
(NSTA) astall —alaal <3V a8l LAtV (e JS (fias
OSi V) el alatl g ¢ (AAAS) aslall axiil S5 ey aladyl
py—all il ad s 8l 3 <5l s American Chemical Society
Alé.i\]\ 5« National Science Resources Center (NSRC)
Association of physics Teachers ol il —alaal <5 5Y!
Council of state Science Supervisors as—lall x50 Galaaj
Cn—igall ) ALaYL (NABT) s sl asle alxal sl StV
(038 08Y Lo ¢ VAAA O an e Cadalll aie ) o lall
astall ¥ juladd ALK aal gl 82 gesa u\cﬁjs&aj\\mdhm
u_naJ\_I;Au‘r‘c Y44¢ yué‘\_\SJY\ cJ}.-.mj\ YN e ?'U
ﬁw\a&&a@u\f}*hm‘ u‘)ud;\ ww«:w
A_QJAA.A\J_UQ_I\_L;)\A\J_\S;_\} e.\.lﬂjca@;\AJme.ms.U
1990 ale dalal) G il e gl ubaall Algil) 5 geall <o jaa g

iy s p il o oSall CiSan 2 L b aslall (sl i il
&\J_ﬁ[\})dﬂ\}d}sﬂ\‘;sume%@wuje}ﬂﬂ\ o] A 8
?@‘M‘ \)ssmjc?élqc\}méumg_ﬂ_u)ﬂ\ dms\uicg_\;_aus
\;_guu‘;uujdm\@wu\q)ﬂﬁmémmwu
LJAJ‘);YMM‘U‘JM‘DM&Ldmﬁ\k_\.\‘).l.\é\ddj.\ue.l.ﬁ.m.\j‘
Aghl)
é e

z;at__mj\w&cwuj;w\hﬂlmjﬂ\ﬂu\u)&) a8l g
a5« (NRC, 1996, P.19) Sisa¥l dangll o sl Gulaal) Lgacay
JAAQ\J.LGJ\AS¢(Wuacfc-acY~~T‘>eﬂa_\l\}m‘)ﬂ\a‘)\‘)deS
e Yeeo) oy aly ganill saal ([$A £V Ga e Yoo f) G
bl (YA YV 2




oTo8 glge . adlll el . adBIl slyall

ol ) Jmasll dua il gl st iy Ul S 6 lall 44
o sl (e (5 sie

M}dmweﬁ\ega <

asladl du jlaa aa Al A Sl 5 sl Al A ol edd;d\u&d <
) ,'é).\abud\

dJ\\J_Sb\}_Luu\n_m;cdms\aJ)maelﬂ\&_\M\?@&é] 44
M\@)ﬂ)ﬁ\d)\}ow‘)&u\j‘dy;d\uad

LAQL@_A@&JJS}LSMQW\M}AHWU\QY«T\M\JS <«
o il alall shaiell (e Leday p Lo (385 Lewladiind (e agiSa
>l e lall

¢ ) G| gl bl (5 il | il @

S Gl gl el e 8 jalall dualad) Ay A julaa o
(Aodger & Audrey, 2000, P.55) <N as s 8 ciels (NRC)

‘éj..g LS
Content Standards : S geial| yeilied = §

48 jmy ) s e als 5 giaall ulaa ( NRC 1996, P.103) oy
Agaplall aslell 8 alee g 80 e o a8 153 K55 ccdial)

s e bl a e o ( NRC 1996, P.115-120) (e S ppéasg
oac Yero ) oAl gaaill saal ¢ (N0 T e e — \‘H/\)

&N\Mjﬂu}&su}}hﬁjc UAML;}\;A\ ).u\;mu\ uJ\(
M;)A\}(s 8) u.a\:s\ Caall GJ\ umu\ Coall (e Al :\J;)A\}‘ (4
el 0385 (9-12) e S Cuall Y audil) caiall (e A8l
b ey gAY el Calay Lealasiind (.m\ il S
LS}-‘A-A\ ).ubud A_uLA.ﬂ\ th‘d\
Unifying Concepts and Processes <ilidaall 5 5as gall anliall 4«4
Science as Inquiry s Lol DbaaS alall )_utu «“
Life Science 4 o gl o glall julas <4
physical science 4L judll a slall 44




oTo8 glge . adlll el . adBIl slyall

Earth and Space Science ¢Ladll 5 (s )Y psle sulas €
Science and Technology La ol ¢Sl ¢ alall jules 44

Science in Personal and  aaisay gadd jshia (e alall julaa 44
Social perspective
History and Nature of Science alall danb g 5o i julea 44

: Science Teaching Standards i (sl yisi ylited = ¥

i @l e oSSl GilSas Ll NRC (1996, P27.) L& =
UJAJ‘?JJA\AMW;U\WMMG@‘WM}J d.ﬂ;_l
- Azalall AN 4l CLuS) Caagy a4 pldl) e T 08

@il deal (00 (o Y e v f) 5 neall de JUS e IS s
2 S e o glall Gu ulae o (VY Ga (Yero) Al
A ) ¢ elafin) Glleal GO Aladtiud (DUl Glaldial agd e
Al (A palall 48U o jdl) At ¢ dsadatl) aleall Jagadt 5 U
EJM\CA\}M;L)'!\ M\‘M\@M\U}m

o) G adl g b Al e mae polall ¥ julae o gua g
\_@_\5 &_\_“.L-J\ )JJ U)S.uj cu.\sld\ ‘_“Jx: 6‘934 A\_JBA\ e}&d\ u.n.\_)d.a t_u]\.m\
4_...:\_)35 u_.dd\ el Aty L—\\JL@-A! t_iM\ \A;_u.n\ JS:JJS} cf_ulm
H&:) (\‘1‘\\/ ¢ uLA.iL.ng.n.};bJ;LA) (\C\Qi 6L5JM d;\s:l.a...n} _)M.A)
(\‘\‘\/\ ‘L..S'J‘SM(.“SJLGJ\JT\;@A}‘A‘:\J&J‘@A
Standards of Professional Development (guidid! guuie} ssibiet; = ¥

O de saaa gl (07 a oV vE) e asall de JS Ll ja
S agdall aleal Ao D Seall gall u‘ilaﬁaa);és(,s;ﬂg_ﬁ;.d\
ﬁw@uﬁﬂ\aﬁwu&ﬁ\d@ewuﬂu\w
LelS Apaladl 4y jill A sl yulrall 5 ¢yl

}_Aﬂ\ymdi(oo_osuaumv..v)cﬁj;M\mdw
Sl ¢ Gyl g alanll & ;LAMY\GJLAS}\HM\GA,_A@@_A\

uud.a\SJ\cM\eL_\l\‘MJAA\@MJMUOM\JMJM\
uejﬂ“‘-ﬁasjwu‘
: Assessment Standards geeieid] el bt = €

}JJJ\)M\:AU‘(OT OouauacY~~Y>énM\JmL5}

g_a\_ﬂ.u; cb\@k@b\yu&@\ L;JM\}W\Y\GAM\ 4_1.1).15\
by Aagaall b al ST e jay Al iUl J.um}d.d;_gc.u




oTo8 glge . adlll el . adBIl slyall

uﬂﬁﬂ\}cw\wﬁ}w\#&ﬁyﬁ ?JM‘(’L"
Aa e il Allae ¢ all Blaiad ST g Lo i (CDURD 4l L
sl il
Science Education Program Standards dusgele | dusd yiul} geo b gui sutulliid » 0
J_}A;J\A_].cd\_ASc<°'\ W‘Y"Y>é‘w‘wd)‘°ds):’-&:’
)jdc_a.hjﬁa_mjﬂ\:\_u)ﬂ\ UJ.:).L:U:AU\_:<°‘\ U""*"£>UJ:“).
O hsieall b u)\.lal\dﬁml_ml\ Dl Rugh 8 T yal) gl Ll
e}SaJ\eL_J(K-12)
uﬂ\‘\_u).\ﬂ‘\_uc\jﬂ\ J.;.at.ul\@(—.)ld\ c_ab}@u\_ubjs 25 dalall
PR L g_\\_ﬂ,uda_l)\.kl\e@ a_u)\.laﬂ‘;sﬂ\}uﬂejhd\ C_Au)qmba
ﬁwmw\&Qddbuﬁe#\@\fﬁu ‘_;‘d:d\
dwa)we#\@\}wudmﬂ‘\.u)w\ esdc@ﬂ\@)ﬂ\
Science Education System Standards desebied| duted sued| ol sudbitet u "}
(0V L Y+ Y) e a bl 2eaa NRC (1996, P. 227) L s,
JJA.\\.@-‘\LAS‘ M\ ¥ uh;&dwéces;ﬂjajyjcu&u\.@h

ﬁum}e#\#&; dal (e il @l il Leady A0 ciluland
galal) Ay gl

O Ll Agalall A il e Bl jplaad) A4S jad G (el (e ey
Ll 5,0 Gadti Ll s pabedl 5o 5l #olal) S s
il all gl b )

P EUI U VI P I R T

e}lad\ehﬁu JL(;Q\ € GA’J\ gLaSAMY\‘_AQuJS‘ 44

dJL)A_mJe}_‘aJ‘?J_‘zJSd}_\)J\CMY\Mu\GJ\u)L&‘ 44
i g0 ) ilenlls (pbial

b sle et (3l pinl s Lm0 5 el (o A8 Casial 44

e#\éﬂu&ﬂda&bﬁe#\c@\f@uu\é&uﬁ\ 44

u\JL@_d\}uJ\_ud\u_‘r.)_mU‘)_\c&M\ u\ér_a_uS\ 44
G S aslall aladd Al glaadl Jadiy (Sl daaladl Cilalad¥)
L;M\d\;a‘;%u)s'd

M\J@M\LSJ}LAJ&?)M\(QLJM}U:#MM 4
galell gy il Cloal (38 0 slall ot e oyl

‘s‘a;m]\ alad) JSJM\‘;MM\ ;u\;l\écuﬁ\ 44




oTo8 glge . adlll el . adBIl slyall

(Ju_“‘jce_‘uﬂgﬁd‘)d‘c.a\}uu&&a)}‘)a&uﬁ) «
slall Jzmdl sl Jaf (g el

,m@,n-la-l.lmgﬂl;uhtl (il

bl Gaalladl il L) sas L s pealial oy i Aules 203
6 Fiaay o8 DU g czaliall 028 ;umj}}bd.uu@mu\ 5 shad
A\_s_u\).ﬂ\ GA\_LAS\ GAJL:.\M DJLCY c.J\A 4.‘}1;4 Sl culs ?_Ja_d\ 5 ¢
Heﬁe.da_\ﬂm)d\ J.u\.a.d\ J‘A‘:YC‘V‘H\EJM\ o_)JLm&_i;\AJ
I—Iauulatl s (it (gl ag.ha.llo

H_‘:_d\jé\_u).\l\ J.IJ} J}.\S.ﬂ\ Jl_\.u\}“ .J.h.uj\ JM\Y~~Y J.\J.\S\

Aialg A sagill jul adll dla el w\w\mwwuﬁ
L_iLxAN\ a.m\_uij f"‘_‘d‘ ;\).\A UA 4.\;1 dS &_\Sﬁ_\j cd){).d\ Jbuc\}“
g.\\_uuﬂb d\_a.c\).” (JIA‘)} Jwy‘}@.\éﬁj\ d\;)w‘).\.\sz&&}
c.a\_w).g UNICEF o gV d.\su,a&}).ml\ PORIPNIR P caglaly)
A_u‘).d\ a)\)}> IELP-11" M@@L\S\ dA\S.:A]\ MJ.J;.N\ axll)

Y ¢y YooV o aadanll
Ul A 3

&JH)&J\H‘;M&M\DAF\\JMWUAEM\J

Lg)SA]\ wh‘ﬂ\mmmddhd\w@jméseﬂuum}ﬂ\ _).u\.x.d\

uauac\c_ac\'~~v ﬁ_‘g\l\}@gﬂ\aj\)j@dhusa})@\h@

. j(\\_\~

G e S (3 sy Aalall A il o A gal) (330 sally o V) 44
31 all 5 Jakall

g Al g a5 coelaay! Alasdl s duulaall

Al el s el eVl g Aatliall dikal sall Cile sia e g s AS HLiall 44
RPN

):y\dm}@w\} yﬂ\,&w\w\eﬁ@“ﬂ «

L 550 5 34 jaall pina dhuﬁ)m\em dhuﬁ‘\.ﬁ\}d\ «
HMHJ_ALMH‘\_AJM‘ L_u\JLG_A\MJeLJ\ JJLAAAJJ&.IJ
A8 prall

LAY 32 gl (380 g aladl) dpmalina 9 330N ﬁgmé:jz «“

- Cneigall A Sial) Gigall Tl 5 ¢l sead el 32 AES 44

x5 Tadal) il 23pe e o ulad) dldicl €

ZUY) 2 acdy ddjaall il 44




oTo8 glge . adlll el . adBIl slyall

Jen e A palatl A el 8 (S L 3 lad e 4
Y B a5 )l M DI

el LS, o (bl 5] B e 3201 ol 4

M\ }L.J\j Laaill 44

,ﬂ@p.dﬁd.lugdlﬁldluzho.
ﬁM\u\é\(\Vwc\ch"V) e.\&a_\l\j‘\_u).\]\b_)‘_)ju_)\.uz\

GQMJ«_\Y\;AMQ_\JMMMJM\

el G il ulee €4

bl pulaa 44

3 aaiall 30 julas ¢4

doadinal A€ Ll ulee €4

alaill 3 g3 g mgiall julaa 44

ar il g A il 3 ) 30 o alail il gy giall dRdy culaiS) N

<\°°‘ \m\u‘.u‘“\@d‘nv

M\MMU\WMMJM\LADM\MJM\WJ\
pinall 8oy ladls

Jalii 5 gegiall 4a55 Y

Mwhbmw‘)&h&wwdﬁhjwubw «
il S L sl i€ 48 e abeas g alad 3k s (5 sinay laalg
JSJ

EJM\W‘;J‘}[‘&‘JA}‘@&JL\.\A\eJMM\)JJ‘ﬂdJL}JZ\AJ «“
dong el Aol A Al ¢ Ayl Anall Ay Al o o sl b8
A e laia !l ol all ¢ dpad Al Al ¢ A et ARl ¢ A el ARl

izl ¢ aslal

LSJAMJ A_IJM\ u\.a).u.ml\ J\A.::La d.ud\ d.\)& ela PWR _)LL.Y\ ‘éﬁj
d;\f@J\@L@.J\MJM\L_\bM\Q_\MMJ jM\cg_m
by Al 5] (VY = Ve) (3 — V(1 — (T )
(0 pac Taac Yuuy

S8 a8 L Ay jlerall Gl il dlae ] 5 Al s glall Sl daadil
ek b Jaall
( Standards ) ,ul=dll s« ( Domains ) <YL sl 3 st 4
Lma_ydd ol




oTo8 glgy . I el . sl slpall

Lee 5u a1l (Indicators) < 534 5 « (Benchmarks) «
3l J5d a g lal) o Jiel ralall J8 alenl dal yal A abid
2 all L.?’; L;i\.l.u‘iu d}\)_” aall L) g_q)s..al\ c.m;j a.ﬂ;\j 4.1.».:\).3
(&y\.ﬂ\ Gl e L;Ld\

—d A el Gl Jlae 8 daadldl e g il e oYl 4«
UAVCA‘YHV‘&,LJ\}@)J\U\J,) oﬁwww\}dfd
N4
DY — V) G allap ol salad cWlae s i o Glal) 25 4

e — uacT'G_A‘Y~~Y‘ ‘M\jaﬁg)ﬂ\ﬁj\j) Q\}“AAJ‘DJAMJ

Sl (VY A

Al o slell @4

bl asle 44

;Lasl\}uajwejls «“«

el ««

EPAEPEN R T

C el <«
sLafivlS Alall 44
L sl iS5 oLl 44

_u;,sysg\”.u\ elafinlS alall " Ve of o 2kl 5 8
UJS-’U‘Ls"-‘-“ (‘S’J‘WLJC‘—UL’— L;LAM}LS&A.\MJJL.\AL)A#‘
Sl asle — 25l o bl " s AYT el (e Alal i 5 AlalSia
U_AEJH\::JLJ)\A\SMMU}SJ&_L\M‘ ghaﬂ\)uA)\ﬁ\ech_
H\_x_wudh} &y\.ﬂ\y&:@u\ caall (s Y S Caall
eﬂz_\j\ju).ﬂ\ )\)})L@.&MJL&J\MY MJLG—’L’)S“‘Jejl’d\ o.JLod\a_uL:
(\Ou.acvc_ac\'~~v

lein gl 28 julas 4l el a8 ol il Jae uladd dually
LA—‘LA.IS(VY u.acvc_as\‘~~v>ﬁlaﬂ\‘5:\*)ﬂ\$)\j‘5
Launlaling 5 <0 5 alhall 44
A als s
SEGHENPVN IR T
Caslall ««

OsSIs pa¥)




oTo8 glge . adlll el . adBIl slyall

C ALl |

seladt Ll ««

1) a) Sl 5 all 44

. skl el el e Sl e g bl : Ll o
ujﬂ\)m}majemm‘ﬁmu‘i\e&d\&jﬁh\cb)ﬂl\e&:qu

Car iy DJMA\Dﬁ\}_L}u)ﬁ\\M@)&A\m)Lemuus

°J5¢L')-‘5n€l"d}‘“u‘<\lvu4‘\‘W\‘>€-‘Mﬁi\w\{)‘j\g§)€-‘4

Caahis ol sl

g_mlaLmS‘x'\g_U.nm‘tmaA\ 8 Ll ale g0 ol g il adl

JJ&UA‘)\}“‘\AJ‘.;L@L}AJ\d&m;b)ﬂ\elc&_\mjwb)ﬂ]\w‘

el ) S YL aall anen 8 7L Alac ady 8 alall 124 aala
M\}é&_\yw\ﬁ\jcmwb

OS5 gpﬂs\ O (Yo o e VAVA) Gagla) Sy adld Y i
pllall 3ol o Sl A ja s AN Zoalaall 5 paaliall (e s ga Ualdas
j-‘d\)jhj@dhhj\d)ﬂ‘@ﬂ‘@ﬁ@h}‘&u)h%}w
YA alall VL adll e aall AIA_\ULG_ML@J;\JJJJAUALSPY\
k_\ASJ.\ L)‘“,)J" LSJJ‘ .J.I‘)S‘ ?Ld‘ ;L\)AA!\ u\ J\Ar—hc aJ.\A;J\ UAJLA;J\
um&usﬁ@eh\z\ a5 &g oy sS
A_XAJAJ\HQ_\)\_H‘LHJJJ‘;\S\J\jﬂ\ek\w;h‘)ﬂ\adu).uu}
JLH\ J\.As;\&a_u;a_l)\.lal\ ot_m@ul;m\ AJ;)A]\ cd@JJMJJU\
Gle (s2a) W jliiel Glaaladl (-.sm\_m‘\ JJ&W@Q}J\ dga) gal
(YY Ga ¢ YAAT L3l sedl (5 j0a ) 3Ll
L gy &ng duni] g2 shal'suieitd | @
é&@\w\ﬂbe@ﬂ}uﬂ\ﬁ\ﬂuM\?@mYmJ
GF‘LSJJM@U}SS‘JUAJY‘ Jha.dm‘)d\g_\l.a)ud\ udh_)ﬁs\}i_d\
—_ /\Vuauacvca eﬂd\;@)ﬂ\wbj)m}\u\‘\hﬂ\.};bﬁd\
e (A
—atyy A il Ll g dsadll Ao ganall il e Ul daay <4
COLS " Gl 8 s S e
Ao A Al clBall dasa g byt Jal e iy 5 adlal) agA.a )|




oTo8 glge . adlll el . adBIl slyall

asaal ol iy a9 3 jmally dpadll de ganall ABDle 8 Siyg agd 44

SIS

el 5 (V) ej_\se_\uu\ Barstow (2002 P.41) Sy 4
sda (a4 M\M\QJ\@M\M}&M\ML@M\M%}
W@w?@m‘éu‘b‘)‘ﬂ‘ww\ J\)Q‘USAJ@MY‘
‘d_mg_i\.lo.).l_a_mub}_m}.oegﬁcuaj\ﬂ L_IS)SAL_\;_IG_J\ ‘\.‘ﬂ‘:‘}“
uojm‘}('\)\.ésinh.\;‘}” UJM‘ 43):.;0}3)\}4&\ JM\SUAJYD
d.\s.u.n.d\‘_s_%

A_ALAJAAMJUAJ\}“&_IS)S JL\X&AM\MJM::J;).AM\S@\}
Cro A Maryer (1997 PP 101 105) ).14.\5.\»\.\.\35\ mu.«,jw\
kuauuduhéca@qmw}c*w\u\hﬁﬂjw\
(.@_ml sLadiuy c_\\JL@_A 4,»«.\.1} 3 (;@_1\_1;

ol Bl 5 L ig i ¥ il Sl Colall A 3 55 gl 13

ool Al Jaljall maens OO gd Gl Cugail)y e
) (Robert & Peggy, 1995) 4 o gzl < jale . o <05 (= ))
Mcm\m\ﬂwwuﬂhu&JY\ﬁMMM\a@m
B palde i (Dickinson& et a 1998) A il & el
J_UMJ‘}[\MJ\ASUc u.uu.ul\}‘ J.qsl\}ua‘)\ﬂ O c_\)\.LJ\Ju.mLuS\
Hawkins, ) 4l 2 gl s o Gl g ¢ ellall 8 an ) agiad
Jalll 3 509 ¢ Y ds_usﬂum ardl JAkY) agh dpam (2000
c.a\).‘ld)k;uAAMJY\ 4:\._1.3\;5\}‘ )Asl\ Q}\)M\ d}sasjc )\.@.\S\}
dudl A ) A e il ekl WS ¢ (NASA) 4K ) Software
u\)ujh‘scjl\mg)mm\)abhjdmuj\(Y~~~ ¢ gaall
Ll ey e ey AU Gal b el LAl
4.:_}.:}9 ;u\a_a ‘_?..d\.d\ CL:..J\ P u.\M.\ aJJ}A Q.sj‘ (Matkms 2001)
& Gcl.,nj\ sLalin¥) 3 gal R bJ\ (Shope & Chapman 2001)
Ol sl NASA) s, = DA e eliadll ol
(Yoo ¢ Gun S DUal) o 0 Sl LS celiadll aalia iand
A_mﬂd(h@w‘_gubj\gnmu U Y pole Boan g ddlas Y
i S s SUy iYL Aabaial) aaliall e Y] Gealil ol




oTo8 glge . adlll el . adBIl slyall

m&ﬂjg}‘fﬁ‘ d\iu\cuaj\}“ O\)jdcg\.d\cc\}@\c‘)j&a]\
il e ooy el o) gy 1agrs ¢ el elafinl) O e
AM\M@We#\@MmM\u\MUeujﬁ\jua)!\j
e\_:;%ye}ld\cmmuwo)})a@bds)uw\dﬂuﬂ\
H&.ﬁ)ﬂ\ pac Ll }SS‘}UAJY‘ )ML&A&QM\AA&\JJJS]\ c.&)\_m}
H&A\Jq)_d\u_\;d;‘ywuj\uu\)ﬂ\jujﬁ\)A\JL:J\
w\uﬂ\um\dﬂu,
| suidallS gudid| @
u;ﬂ\ﬁw\u_h@bﬁfu&dn\m;mﬂmdbj
w\e#\#}ﬁmgw\wﬁ\}m@m\jw\u)ﬂ
1 a 2 S 8 Dorit & Peter (1995, P.843) oS3 L g 128 i
&La.as.wY\umba;@ummu\uxe#\w)mu\‘;sii)@\
e)s.au\ a)J‘M}‘t.@_\lG‘LﬁAY\LJAJ.\S‘ cﬁu\ dpmyueMY\}
sl oy €AWV Joal A DU AV e el (pralaidll
Mwua)_d\é_g@}cgjw\ﬁ&mi‘dfww
¢1_..49.u.nY\ \J;_\_u\ u\ (Y‘~~ U ¢ \‘\‘\Y) A_A;\ me)u&_).g
Schumann )d_mud;d\ Ayl elale e sl o 38 alaill JAaeS
2 dslal il o e Laasl il s (Sund, 1967)¢(1969
H\A_MLAJJJG_EJGJ\W\U@\J\UAJAL@J\ES]\MQAJM
daalall b;j]}\s.d\cﬁ\‘)}ku;uh\ G\S\ u\AJ\J\ Y @MMM}
Science  —ale 58 Y dule dala 8 Cladinall Caspal Cusy
U\LAS‘?_\,J\A_,L_glau_cu\}USsd)\;wuj&theracy
s A Jpa sl (I duadl sa alatll g aalatill 48, )18 Inquiry ¢ batiun)
Lo alall o La@i O Badatie Chldy it Ay g Al clal) a4 M
S NRC(1996, p.214) 4salall dy jill dua il yulaall g 5 pe iy jad
;Ld:d\\_g_\ﬁcj_lmu_\l\&.a\‘ﬁd\ uM\wmngY\
Ww\_)ﬁ\#\@\}mj wﬁ\é\.ﬂ\d};(.g_\hu\u);u\j
tsalaall g ¢ amaldall agagh )glat oo jyg 48 jmall SOl Sy UL
Q\:ﬁ)u\}cc.duﬂ\j
G134l el aBiu¥) (YAY (o e 199Y) 2 eal i 2 Cajrg g
Gk e 4 aladll A s o Ralill A Ll e gh g3 JAal




oTo8 glgy . I el . sl slpall

a;\‘)ﬁ&_l\‘)\.@_a‘.;s m‘ujme#\‘;&_\)\aﬂ\jMY\w@w
e\.ﬂ;_x_u\c dj\aﬂ\d)\;wub\_d\ UAJ:; 3 e\ﬁ)‘}[\ (“M\ 3 u».u\s.d\
@M\ﬁu}g)\;ﬂ\ﬁm w\bc\)ﬂ\ .44,3.1\,3._13\?)“)]\

OO (YT Ga Yo V) dil Uae JalS Jifine oS3 Le g 120 (3
MALJ\ d)ﬂb\lﬁjbhaﬂ\@a.\he}hj\ w.ud.:@@ha&.\u‘)“ b_m.ud\
M\L&aemgd\d)ﬂ\w;ﬂqwm\ﬁuuj\mm@
c;‘d‘d‘ %)#\Jc;\ﬁy‘}ctw@juh\:\,ﬂ\ ta;j“g.daﬂ il
w&ﬂ\cuﬁuY\Q\J\.@q

Al U Jaa o claii) of Dowrit & Peter (2000, p.2) & s
Jicll Y sa3s ¢ Ulsa on allally dalall LSS Cllilee (e
zﬁdhz\ﬁﬂél dm;ﬂu)\:\h\}ulﬁu&»\}“&sj

Loy dolee cLaiiud) ol Exline & et al (2004, p.27) Sy
Mﬂ\wuumhsﬁ}cu?wwﬂ\eﬂ;d\uhﬁs\@cw\
uuju\ﬁm\uu_\;cm‘ﬁ\d);wuuju\ }\ 4_15.13;5\
IRYRENRE It DU N [l PR S YR PUET PEN P RENIVE g o E N PRl & B

48 4 \\},d\\ o 43 Aﬂ\;@mﬂ@hﬂ\u@ﬂ\ww
e\\\\ \4 m(\ ‘L"_j“’)&-‘dmj‘ds‘:ﬁ )4;.4&_03‘3.4.\ A’—LAJ‘
.L:g._ia;_t]\}cd\_mq‘}l\}‘u.Aj‘)ﬂ\ua‘)SJc&aM\dM@kcu\,}lac
Ban A e U gemgll ASadl) Jslall 3 a5 il
! (gotabid | sluickniil] ul;l-h-o .

W}MQM&J&}MM\%‘}JL&M}@WY\M Lu\
mjmﬂ\ddﬂwuhmemmud;g\dyﬂmd@
55 U (e s AR ASadll Jolall b Sal 5 ALY = yla g e slaall
u\d_iy d.aLuJ\ u\;i:;lbeh_\.d\ ejmuﬁjca.lu;]\ J\SSY\}MM\
k_\\J\_e_AJ\aJ_Ajc‘;msﬂ\u\JL@AJMhﬂ\u\JL@d\w@wﬂﬁm
C-L.As.u.n\ﬁ‘ MJLA.A;L\J\ @JMMM‘MU\USA"

g_u‘j\u_ﬂ_@_'wj lolaiaty alell clafin) & jlea Cadaed M
S e Ll s ¢ el LSS G lee amse a3 Cilad (g5 S
—Lonal 2l e ¢ plall ldee G lge o ¢ el Sl
Lol 5 Lele COUl (8 Sy A0S sk & g ) Lgtian 53 oSl B
e#\wjmgw\u\:\;,p\wéuu\;)us




oTo8  gylgg . 2dBIl mumell .. lBIL slyall

—alall oY) i e (Carin & Sand 1985, p40) o, a8
A e aJLG_AJMc&J;\@GAaJ\c_\;J\u\)L@_AWuM
de\ALMch\)}‘cUAJJﬂ\ ﬁcum)l\ cu.u\:ts]\cu..y.a.aﬂ\
UACWY\‘ Rt PR I ug)\;ﬂ\e:\mﬂgw\ 2385 ¢ Azalall
ol Bl 5 il goball Jom gl 5 i
(\’“H Ua ¢ 144, >€\_Ajd.tcu_.m‘ eLo'.'ac e)\.u.lmd\_\émc_l)s:lj
G NNY 64 LR ENg GALJ\ L_u);_\l\ GA.A.H.A Caat GALJ\ ;L..As.u.n‘)“ Q_I\JLG.A
6.1\);‘}1\ u.a‘):ul\ ¢ n_ﬂ_a\_\.\l\ _).u.usa‘ g_\hh.d\ e.\l_-a.uc u'a;)ﬂ\
—alall L) ¢ jlgw (YAY (a ¢ 144Y) daal aps 23l 2aa
—= Test of Enquiry Skills (TOES) slatin¥) jlial Lewiy LS
cla - J.ud\ L_\\ sl e\ﬁ)‘}!\ ("M‘ ¢ w:\:als.d\ cc\)s . GA g.t\)\.@.a s
JE Sy (..\ ) ¢ Ala gl Jdaas L; Gl e ge ¢ A shall caall g
addl WY ¢ Ay il Sled Al Aranal cdnalall 3¢) yal) (»;@A ¢ Al
pasenill 5
(Y& YV o e V42T Al desa dgiea ¢ deal ap 2Dl S35
ol 85 ‘JA.I_H:‘ ¢ A Al C,.u.a.a.a‘g ‘\.ML.N\ P""“ ul.d.as <«
dLAAJ‘}“ ¢ u.nt_tsj\ ¢ euﬁ” eh;_\.u\ ‘ u.\.u..a.ﬂ\ ‘ MLAJ]\ 4_1.115.0]\
G ¢ g
oY) el ¢ s il m el g ALalS alal) Clies 44
il cC._‘\\_\J\).\»m‘ da\yd\@é;ﬂ\
slafinl) O jlga Gpalaiall LS Sy adl il jall il cidl 8
L_))Lm\ﬂ 3 daha Ll }Ld\ g_il_\;_u\).u.u\ dJ\A (e c.\.:).\ﬂ\ M\JJ c«Lu\ GALJ\
PLEENPI 6_1\.;43.1“‘)('\ Jaxd s ) (Gangoli, 1995) 4l ) mils
k_i\JJJ\}‘\_ILv.AS\ t_l‘_)\.g_d\jd.\ma_d\ w‘ﬁﬁgh)ﬁ]\ u_)laqu,u_)d.l
RPC Y JJIA) M\JJ C..a\_u uJL»\ LS M_\j;\_ﬁ\ ‘d;)nj\ &_\).ia LSJJ dJ\S.u‘}“
Hﬂulud\ sl g gulall e\mhc_ab).w\_ﬂm L,7J\ <Y~~Y ¢ A
Ha\;.i‘}]\j L_;ALJ\ s Ladiuy! u_a\JLG_A x_al.u.\S\ L.é u.\).u u.u}t\ﬁ u.u.um
e 4l Je¥t Caall U 5l £ 3l

gl Al oL il 5 ol an gy abel) abie 5kl sl
Seal s 2Dl ) Al ) iSOl Qs @\jj‘fd’d\ eladiny)




oTo8  gylgg . 2dBIl mumell .. lBIL slyall

g ¢ ddlac Y Ao giall Ala el 2D QLES) Camia e (134
et sl LS« rdd\ sladiu¥) O jlgal (5 50 JY Caall

il yall JM\;uSd}mJ}ma‘_gw\ﬁﬁ/\e@us@mdﬂ)
olall slatinl) & jlea djl_u‘;cuq\dcw

S Yen uauach_AcY~~v> eﬂ_‘d\j@gﬂ\aJ\J}thM}
malie (5 gina b alall elafiol] i jleal duma el iladall () £A
b Lo T80 Al o
AJJ‘)I\} dk.ml\ \J;_u.ul_\ M:d\ de\j u\)A...ns.J\ tya.\ 44
#AM‘ ok dga s oo pdla s Al il

Gale siiall oLl slacy calel) clalind) o jlga dpatl (o B

sl ) Al e (s gina Jsli sae o Cagh ol ALl Al ol e

1 OOl LSl (s3a g ¢ calall elatinl) <l jlead 4y 5 dds yally
< el

‘,-aug‘,mugh-ompul-

L@Ju\& Jﬁj‘ \.@.I\A.LLL.IJ‘\.\A&:J\ t_itﬁLuuS\J\‘ﬁﬁ ‘).\.\S JJ.J ;;Lz).\s]\ LSJj-’
\:1‘1°> }M‘M%ﬁ}j‘@\jw\jdﬂ\é&uﬁb
ul.uu\)“a\_lauﬁ )""‘S“\"L‘LG-“'\}°JJJM"L’)"SM€S‘;U\L;°<\\\UA
Mc@\;uj)ﬂ\juﬁ\}@hdﬁamm L.\‘)_I'\A.Auﬁd;ma_u;
a)_ul_xau)hj}tﬁl_uh;u\&sdmgd\ CASE (e aell aa 9
sl e\m_u\@cu}d\ Jia slall uY@dSégb)d\ Ao Jas,
m‘}uwkaJJ&wﬁujﬂjﬂ\

Hwﬁwmd&a)}h}umégbﬂ\écu\

J\J\)_“cd\_u:\_t_a.aj\ J\Aﬂ‘)f\sm}l}\ﬂ\ L_:\JJLJ!\L;JJM L@JA
lBant el ¢ Ayl A Bl 5 ¢ 5l Al dand 5l cildadiy)
g Saall s ¢ eS8 5ealS Ay SIS 8 el Jie dua ol Sl

\‘\/\V) ;ud_‘\ﬁqscawgwe&\}\od)j\udmuﬁyj

ﬁu\J_au@umde\u\))M\}u\am‘ﬁ\u\ <\~Y'U4
4_\QLA.\A‘ g_au.uk.aj a_a\‘).u\_awjh_\y g_\\ﬁb.ﬁS\J\ a.lhua:uﬁc Lu\_m

J\_\_Ad_‘s]\elc‘_g&udﬂ\ Gy okailld Aol daubia ) dauld
MH\qu}ﬁ\ aﬁf&\;@&é\uw\ﬁ\b)hwuﬁ




oTo8  gylgg . 2dBIl mumell .. lBIL slyall

M\‘;\wqm‘mjw\e\ﬁwwu)mL@_chb_d\uaJw

e\):‘}!\ 0da yazy LY c«b.as]\@
u_A<V~‘T uacY~~T) qumemq‘\Ju\u@Jquﬁj )
cpdll ol 5 Hlaldall e el Caad 4000 il daa ol Sl CBasntall )
ubWY\waJJce@MQ;u)LMchUJJL@}AM

u_Ab)_@AY‘ D.J_A dclia Li;)l}_\s.il.g_:&s .Lua_:u‘_\&\ MMMJ)QSJ‘
Lall 5 o 8 Al yo (o

e\d;.x_m\u_,o‘_;mu\ ON‘U&UJSJB"‘L‘)JSM ;L.olc UUJJCAJ
Jlil A5 SV 8 el (LY Jal s Blel e A 3l L 1 gl
)LIAAU_AMM\ Jila alay) }\ ¢ Lealadnu) e dealdll J\.Ln‘ﬂ\
Al ¢ A wedl A dUal e Al a\)sY\L;no\_\j}.d\ dadal) aladnl
uaj}!\ul:\_\a)\);‘u%ccb)l\

L@\c.m.d\uu‘uwua\)awg;)uugu)d\gﬂu\us}
a)_m.cbq}\_uqe.m\}\gﬂ cb).\sj\els‘_és)uu“_g\)us\)}d‘d
uf—em‘ujﬂ)dyc-ﬂ&d‘u‘ Y'\ Yo u‘:u‘:c\‘\/\‘wg_u.ﬂ\@_ﬁ
;\Hu\_u&\wtgjmujwc_ﬂ\W\um)A\dq)L
g_\;J\uA\_)QYMJ\)Iu\Jm_Su\JAPJUAoJSyLAJc4.1_)....;.1}\4_13\..6
= e o i les ¢ Grialis 3 Sha Jsie oo s Lo GllXS ¢ alad)
O stiall e ) Gl 5 O paise (e oy Loy anlio (g S8

S s—ine Jsl 03 55 puin (B oLy il malia g Analall 4 il )50 Jidy
A alall b sudaill g Ol aglaall g et SAV) lELEKOU L sl (oS
el AV clil sy Gl b 5 3 s e alatiall o a8 dpan Gl
Yoo ¥ cadaill s il 5 s ) Cladinall s 081 o dualal) Lk
AJJ\J_&)A_»:\)JCQLU&JJL»\JJUA&J\‘_AC}‘(\'\iuacfc.a
Ldacyl s jally o lall Ci€ Jolti & gl N (Yoo ¢ sl e
c.a.\;d\} o\.x;l\_a ‘da.u),d\ Mﬂ\ L_als.\.da.ﬂ\ c_ﬂﬁ\.uusy‘j c_z\.c\_).n)d

Y1 uauacVC_A‘\'~~\'“>eAJaﬂ\jA_\A)J\cJ\JJuJJ;MJ
alall MJJLJ\ALJASM?)M\;}JSL;}MJ}MM)A\MM\(\TV
i€y Qi of il Lea | adidy oadine ki
Claciaal) g o 3Y1 e Leliada g ddal)
s jally ol 5l (IS (el 3 )5 pia (1e duda e (Baule 5 s (A
Ao 2l Ao il o Lal dpalell Ay il dge 8 el 4 5305




oTo8  gylgg . 2dBIl mumell .. lBIL slyall

:\_\A)mr\ﬂjsj\ﬁ\_ud\uaudm Acé\(*~~'ﬁcgﬁjlgf.b\)]\
)\_uu> u‘!@mﬂb@yu‘&ﬂb;b)\d\ udw&w‘
(s_‘:d\ 6gt_~4mlse_‘:d“;b).\ﬂ\ Iy u,ua.\.d\ BT uaj}(\
c_:)t_kuLuqS\uMuJ\La\u)Lu\uS(Mj@a;u)}Lu
ﬂu\éﬁl@}u&f}\

hlebled e (A Badla ¢ g (A

M\u)ﬂm}d\ ﬂw\uMcb)ﬂ\GAMgJJheM\ 44
;l_\)JSj‘u_ISLS‘ﬁ_IMGmM}G&AJMJ‘#Aw#\Q_U‘P
£l 4 el

el all Al ey Aileiadl 5 gally &l a5 Jaleall 553355 un €4
L_;ALJ‘ GLAAS.D.\:\)_“ k_I‘JLG_A MJLAA&Q&_\M\ ::JQM

M}J\_ﬂ\ d;)a]\.i ct.i‘).\sj‘ bdu@k_l)\ﬂ\ (-;J}SJ&_\JL»\ ‘)Ajha‘)}‘)m 4
)

a5 ol g Aalall 45 gl malia a3 S kil e} 5555
S5 e i Lee (i (e Yo &l i EBB e ol jdl alic
«_\_a\jal\djhdmﬂ\ﬂ\;u}uﬁ}‘d\ Jraanll ;\.\Buir_a_z)&d\
;L\)ASS\HX’-JLEP‘)“

| G| |

Ay aglell Gupdi  (VAAY) uall 2% ¢ B me (s wl ) — )
k_e_)\.a.d\ J\Jcﬁﬂw\‘ \L‘A\:\AM\

oo Al V) adde daag Adlad T (Yeeo) Gua Gl Dl Y
ol Caall M G clafil¥)l O lges agdl dnail Al
uhﬂ\uﬁé\.uh.“ ‘U.U.d\ ul&y.Ac \_ﬂ\ GALJ\ J.u}d\c";:\d.u\ﬂ
G ¢ Agalall A pll A yad w\‘d‘gu‘\gua.\ﬁﬂ\L@ﬂ\
o e ¢ el ¥l VY g alaadl ¢ Abelaa) ¢ sl
Y4A — YVA

el @b (Yoo¥) a8, oo paled de e o gl el

DSE s csaldl ¢ Vi ¢ aglhall ua B s claas il
)

s clalad (Yeoo) M\J&‘dq@\mw‘dqﬂ\m\_i

A.ul.\.d\ MJM\JJ.\SA.\S\ daliy Aallal) ulaall £ ga A jﬂ\?.da.d
‘;\‘)’J\‘)Ssl\_)\d‘c_)ﬁm\c\.h




oTo8 glge . adlll el . adBIl slyall

Oﬁﬁjﬂ‘@& (Y~~\>Jm&a;4§)\éc@w\wmi_°
C S e 3 alal ¢ il g a6l

Sse ¢ Al Gurea ) daa fo¢ ALaal) gLpdl o (14V4) gl — 1
):;J\}a;uuﬂju

\_wd\ wt;s@‘)ﬂ\é\_\ﬁ‘ ‘):\.\M.ALAAJIM‘)‘” L;J\.\CY\

Lati] aglall (B Aa jBe dpud 0 Baag Adlad T (Yee) odiall dnd — A
4.\.1).\.“ MA.A ‘Lga\JcY\ Sl Caall dadl Adlual) g_a\J»u.dLa ‘5::}3\
uacdj}[\ RO G M\‘W\u)ﬂm)@\w\‘W\

£Y ) La

b 4 sl LBl I e day sk s H 0 (199Y) i Jeled dai 9
wMM\MdJ&Y\MJM\»M\WJG )H\um)m
JM\‘MW\A‘M)J\ME M#&J‘\.\Uﬂ\u&wﬂﬂ“‘ @\Jﬁ)}\
o

‘;}Q\ u.\‘)}a‘f;.am‘)aselﬂ‘u (\QQ/\> ).\}\)5 CC_
MM&Y\M\ca}N\&Cm\majm

:\&)H\ e\d;.h.u\ 4.\1&:13 (\:\:\1) &J\AA J.\A;J\ Rt LQJ\;; — )
QMAA\M?@A}M\&;;LJM\ QAJJLLSAMLAMY\
d.u\ﬁj\&\u\;e@)ﬁ“\.dsm L;y\.ﬂ\d)‘ﬁ\g_uaﬂ

Pt A A ﬂw\ PRSIV :% ):sxy\ Ll
Pl G ¢ Tl Ay 5l Ay draad ¢ Sl 55,5 palal)
Ya1 - Yo) uaua‘galﬁl\ M\cu.nlau's\ \ ¢‘5§l}3\~~ ‘I\:\l&cm\g\

JA.IJAS‘ ¢ sl 3;.1 u)\.u\ al;.u\} u.\.da.d\j u.\mm;.\d\ ;\J\ ;}4@
A pad Tmead ¢ gl g e ) On atd galia ¢ gudall (ol
wlau'c\ VY — A @U\ Aadl ¢ :\A.)sw\g\ ¢ u.n,)‘)ﬂ\ Li)kj ch\.mﬂ
Ldenl Gim gl 5 o guilad okl el Alad " (Yo 0 Y) i dene MA
oelal L) e i€y Juaadl e ian il S GuS b
@S ‘ o\)}:\SJ :\JL»J ‘ ngutd\ d}‘ﬁ\ aall ;UJ:A gtg)'gﬂ‘ el o\;ﬁ‘)fb

“ L s A 58
2 (g2 aladl plafin) g i) &85 (144Y) 2eal aw 2D V0
s (ol I dnae G fae o8 JY) Gl ddlay Ao giall Ala




oTo8 glge . adlll el . adBIl slyall

M\cdj}]\ Jdﬂ\‘w\@\;@)ﬂ\:\gﬁcuﬂ‘#J@ﬂ\éw\
uaa.iuj\

potall W 8 Ak el (YA9Y) Do dese daia ¢ deal 2 2Ol V1

Ayl ¢ oab

eﬂd\u}.ﬁa&ﬂ@b‘)ﬂ\‘)ﬂ\gw <Y..\’>A\u\q.\:;d)‘)1§;w
Azl — MJJ\A.JSs)mudu‘)c\.ud\dns\amschmﬂ}e\d\dyu‘
Liall

J\J ‘ E)AGS‘ ¢ Yo (;JH\ Pt C'_I\.\.ul.u\ (\‘\/\'\) ‘;‘u}‘ﬂ‘)aﬁj‘ Soa —

Ca jxal

)\JcBJAGS\‘ \L‘e‘gh.“ U.ni)ﬁgé:\aﬁ.a (\‘\/\\’) Ls“’h)“ﬂ‘ Lﬁ)"‘"—

i jxal

YA

'4

lendl Cuadl e’ (1994) ola deled dldi e Dl dene Bia Y

il ?S&JMJ.\S\‘_A&_\;J\MM pstdl daud 2 dadadl s (o
_Vovuau.acM\JM\&M\M\¢M\W\A‘MJJ\AJS
£~~

Pk I PN | R c.l.u.xsl\ 5 (\"’\‘\‘\)M)w‘):d\ 3.:\ Jale —
Ay L;a)ad\ (de\ @u.a}ﬁ} Lgd\;l\ UJAK\ Glusiss ¢ g S
Aodad) g il 4 peaadl dprandl ¢ dalalf uﬂsm‘wmuﬂu

YYA \/cuauacd)\y‘ JM“LS"LM .JSMS‘

b Balaally Bipal) Apalall @Ja)  (Yeoo) Gugy 4b Jde —

u_a)ad\ )Ssl\ J\Jc'&}\ﬂ\ AP ;Q)'..'L“\ d\e.d

AR

”g,_,ugu};s\ be sk (1999) Sl s (il Sl 3 — XY

il ﬂ;d\ ¢ dgalall 4 Al 4_1)4.01\ imaall A.mSaJ\ Al Alaa
vi_ \uaua‘ull_d\qqaj\

w\@ﬂgm\w\‘wuﬁﬂs@‘"aﬂmmafs\
TVA AV G e ) a3l © Al

M&f&\@)ﬂ\ceﬂ\?ﬂu )Laa\ <\"‘\"\/\) )A.\;umg_qﬁamms
(5.\135\ UJASS 3&.“ ?Sa.a 4\49\ ¢ uau‘ u.d.d‘ Aigall e sl 4
_V‘dﬂ\ﬂ;ﬂx\‘mm‘y\‘wuu)ﬂm)@\w\‘UUMJ\}

u.ukuc\o

—Y¢

—Yo

@Aﬁdﬂ‘;}h)\sﬂ\)‘,ﬂ\&w <\‘\‘\°>L5‘5L'\H\‘}Lu4.q¢\éc_\"l

(Y) em e (V9)




oTo8 glge . adlll el . adBIl slyall

L,m U.M Juy.s\ idae) Ay i o gl @M@mﬁﬂ\ RSN
ULHM):\‘MA\M}AA\ M\cwﬂbgé&‘uﬂejﬁ\e&-ﬁ.}\&\
oYy, _¢£0 Ua @ @U\M\cu@c\0_‘f ‘MLGWY\

Jaaril) Lr°‘ e Latiy) d;AA aladid J.a\ (\‘\/\‘\) Jld 2w jee — YA
aall J.Ln)u LSJ )LJ\ c\.a..as.w\}!\ c_a\JL@_A sy 4_\.«.14) ‘_,’_».n“).ﬂ‘
Ay Al A0S Alas w\ u)d\ A seandl S ;la_ual\ Lgau::\ﬂ g_\M\

a—)-"‘-"eaféJ‘es-i-‘-‘aJ-"-“u‘eJ“ (Yoot oﬂjw\ar—dus—
o leall J\Jcﬁﬁ&\e\‘k

Llexall Al jall a8l 50 a8 © 0 (144Y) Ol (s Baale — Y
Ls..\w‘ u)ﬂ@ﬁ\@ﬂ\cd‘g‘f\uﬁlﬂ‘ﬁﬂ‘ ebd\ ?‘3"-‘“ d;\)m
Muﬂ\ma\&‘j\‘w\u}ﬂm)@\w\‘wwb
%~_ﬁVu.au.acu.uL.u.c‘\T‘_\~c‘\_\JJJS.».u‘}“‘hAjS}JS.J\j

JM\‘DJMA\W\;sMJJ\MJSMu umm\ﬁ e Jead il

(¥¢)

e}&ﬂ\ ugM‘\_\L&M\JJH <*~~~> WJJDJL)‘)M_VY
GALJ\ 55l dad (may s b ApleYls ASSY ol el
@ﬂqﬂ\@\‘&aﬂwtuﬂh@u\‘,ﬂd\ Al gall
A ¢ Gahatl ¥l ¥V ¢ Tl lalYU Rl Dl ¢ gl
TA YA uaua‘d}y\

;P@ew\gdue,xd\ e pasiS " (1987) 3 sl Gune Y

@ﬁ)ﬂﬂ)\dca}\sﬂc?ﬂwaWMﬂ (V~~Y>‘;9M.Jm_v5

g A il 55, Mﬂ\@‘)ﬂ\ (\‘u‘l)e.\l.....).:l..aw Yo
A Al & peadl) Agmeall ¢ dpalall Ay il A 0" ualally ol
Yo \uaua@\)\&&ﬂ\c@»\.\l\ﬂ;ﬂ\c@.dﬂ\

e (el Al AR5, T (Yen) e o s T
Loalall Ly il ¢ A alall paipall ¢ A oS il s A shed
TV ¢ Abelanl danl ) A i) ¢ Apaded Ay 5l 4 eadd dand ¢ gpanll
OYo _ €39 ya ya¢ SN dadl ¢ el ¥ ol

Olae ¢ aglall (g pai bl g (3k (r..\)mu,;.dﬂts@y_vv
sl phalle pall




oTo8  gylgg . 2dBIl mumell .. lBIL slyall

syl 2Lyl zalic Yool ISl e 2l — YA
2 sl S o2
u.a.msuu Mﬂ\@)ﬂ%)ﬂ\)ﬂmﬂu@;}muﬁquu\

u.;d\m\;‘u)d\‘us‘ UAA.\S\?SSJMJ.\.“

J&M&M@ﬁﬁ“@ﬂ‘)ﬁu‘ <V~~V)e.\la_\!\}4_\.\).\!\c_)\_)j_v°‘
M\j%\.\kﬂ&‘}[\‘cﬁuﬂ\cv

Y UL }Sﬂ\uﬁgwd}ugml <\QQ/\>@.\A::‘§.M;L5‘)W £
Jmaall ¢ 4.\.4.&.“ MJJ\ 4.‘3.4 ¢ elaaiul k_aL\Lud MJ\J;:\J\ 45;)45\.1
SIEY Jdad\ ‘ dj}!\ sl cA,yd:d\ @).\ﬂ@)md\

J\Jeu\.accejh-“ﬁ.‘ﬂgéégéel‘ <V~~\> u\)u_\umg_\}s:g_i\
8 Ll
42- Barstow, D. (2002): Report from the national conference on the

revolution in Earth and space science Education, Colorado,
Snowmass.

43- Cairn & Sund (1985) : Teaching Science Through Discovery, Fifth
Ed, US.A, Ohio, Charles, Merrill publishing,

44-Cheung, T.& Alex, W. (2001) : An Innovation Teaching practice,
Scientific Investigation as A creative Teaching Method in primary
Education”, Asia pacific Forum on Science learning and Teaching,
Vol. 2, Issue.2, Article 8, Dec.

45- Cinquin,V., Robutti, O. & Vincenzi, A.(1994): “ An Investigation an
the Effectiveness of physics teaching i Italy. INT. J.SCL. Education,
Vol.16. No.1, pp45-61.

46- Collette, A. T & Chiapeta, E1(1984) : Science Instruction in Middle
Secondary School st. Louis, Times Mirror Mosby College publishing.

47- Daubenmir, P. (2004) : “ A longitudinal Investigation of Student
Learning in General chemistry With the Guided Inquiry
Approach”, On Line, Internet, Available at http // www lib.
umi.com / dissertations / fullcit // cit 13124889.

48- Dickinson, V.L. & Flick, L.B and Lederman, N.G.(1998): “Student and
Teacher Conceptions About Astronomy, Influences an Changes in Their
Ideas”, paper presented at Annual International Conference of the

Association for the Education of Teacher in Science, on Line, Internet
Available at ERIC (ED,421 363).

49- Dortt, B. M, & peter, C. (1995) : “Teacher Epistemology and Scientific Inquiry
mn computerlzed Classroom Environments” Journal of Research Science
Teaching, Vol. 32, No.8, pp.839-854.




oTo8 glge . adlll el . adBIl slyall

50- Douglas, W.S (1997) : “ Elementary students use of science process
Skills in problem-Solving the Effect of an Inquiry-Based Instruction
Approach” D.A.L, Vol. 28, No.5, p. 1667-A.

51-Exline,J, et al (2004): “ Inquiry Based learning Concept to
Classroom”, on Line, Internet a Vailible at http. // www.
Thirteen. Org /concept2 Class/inquiry / index. Html..

52-Gangoli, S. G. (1995) : “A study of Effectiveness of a Guided
open- Eded Approach to physics Experiments, International”
Journal of s science Education, Vol. 17, No.2, pp.233-241.

53-Hawkins, B. (2000) : “Young Children’s Interpretations of Aerial Views as it
Relates to Therr Ability to Understand the Earths as Spherical” paper
presented at Annual International Conference of AETS, on Line,
Internet, Available at ERIC (ED, 438 191).

54-Matkins, J. J. (2001) : “Awakening the scientist, Global Climate
Change and the Nature of Science in an Elementary Science Methods
Course,” paper presented at Annual International Conference of
AETS, on line, Internet Available at ERIC (ED453083).

55-Mayerv. J. (1997) : “ Global Science literacy: An Earth System
View” Journal of Researching Science Teaching, Vol. 34, No.2,
pp. 101-105.

56-Meichtry, Y. J. (1992): “Using laboratory Experiences to Develop
the Scientific Literacy of Middle Students, Journal of School
Science and Mathematics, Vol. 92, No.8.

57-Natianal Research Council (1996): National Science Education
Standard, National Academy press Washington DC.

58-Robert, M.G. & Peggy, M. D(1995) : ”Constructing Understanding of
Natural phenomena” Science Activities, vol. 32. No.1, pp.12-14.

59-Shope, R . E, & Chapman, L (2001) :”The Space Exploration
Team Inquiry Model, Linking NASA to Urban Education
Initiatives”, paper present at Annual International Conference of
AETS, on Line, Internet Available at ERIC (ED453083).

60-Smith, D. A.(1996): “ Ameta-Analysis of Student Qutcames
Attributable to the Teaching of Science as Inquiry as Compared to
Traditional Methodology”, D.A.L, vol. 57, No.6, p2424-A.

BRI F




