
irubuoiiia:n6imddo~n (Renner and Stafford, 1972 : 1 - 4 )  ~ ~ ~ ~ n a i u w u 1 u " v d i i a ' i  

Inuiainmiii inuipnnmiio~i~ua6v'odn'ud~:nunir&mrc i i n i rdu8un~on i r~~~n~r (dr in~n i ro i  

arruqi i  i i a ~ i i n i r i 8 u r a ~ r a u ~ o ~ n ~ a u  i~n:?nuiainm~kin~iinirinnr:diiia:nir~naiu~uiu 

4'o\adr?urau'l&1mu1~?~niJi~iwqHa uonain63nuiainmiiodiinirnhtnrri iinaiuwuiuirrd 

a : o % u i u ~ i n ~ h ~ a a r r u ~ i ~ i i a ~ ~ ~ i i a ~ a ' o u d i ~  ~~u'l~dr:nunirdiuinna'inir~+d~:a'iwdu~n 

~ R U R J ~  6d'lfU ~ ~ l ~ ~ ~ 1 U U ~ d ? ~ ~ I ~ l ~ ~ ~ ~ d b ~ ~ ~ ~ ~ d n " F I ' 6  J 3 ~ ~ 1 ~ s l l B d ? W U l f f l ~ ~  ? V ~ U I R I ~ ~ ~ ~ ~ ' ~ ~ J U  

d Y n  qiiigu 2 5ninum: 6 f l i n u ~ 1 ~ ~ u " ~ 8 ~ 6 1 ~ ~ ~ i ~ d r i f l ( l f l 1 r ~ ~ ~ ~ ~ b l l i ~ ~  Jn?wuiainm J ~ T I  &ti1 
d l  d 

oiu1udo1~~nir id~uu~ida91~ ua:Aioiuiu'lfuiguduou ~u~uadniJ~wuiainmJaib~lu~ia iuiui~  

mqaauin~qm w5018unuu~ino~uotar~x1~i i  ~n5nvar:wu"~?nuiainmi~8unirwnnou mr  

nkunmd iia:n1sdisaowiiiuu61no~~o~as~u~1i ~nn'ninuar=wu"s?nuiainmii~unirwnnou nix 

nkunm9 i i a ~ n i r d i ~ a ~ w i i a u u 8 i a o d ~ o ~ a r ~ u ~ 1 ~ 1 ~ ~ ~ u ~ u o u ~ u  ~ia:i~unisdu8uwiiiuu81ao~ 

w3oiioZuiuIwigau 



ni?urrnr%u6 (Carin and Sund, 1975 : 4-  5 ) !~~.A'naiuoluiuuoa$iiii i~uifliams"i~ 

~nui~ i~m~a~umrduu~nrn~~arauna~u~o~i~a$ur~uu~~~rb$uan'udr in~n~f  d i l r s u ~ i ~  naiu 
4 46 haw~imainuimami~pi!~o~~nira~nu6u'oa~~~~aaw'i~u adCa~auo~aamtm~i~uiaia~iaaar 

d d  6 4 1  4 

aoanflmainrnma~~s"~au iaI.?u 3nuicnamr rauiiiiuiuii uniuuuni-rinuima~ nrruaumfwio 
94 

aamm1a3nnmnmiaanr~n"mwnn"$ona1u~~uia1apllid~rnoun"u 

~~d2j~Gmra~uod'n3~u1a1aai~oa~n~id~in~ni~ar"ilrru~111G 1nul4mr8aanm mrriimr 
964 nnnoa ammirimn:Cdia~rbwq~a &arb$u@rbqana*;n rb$uiuii~uiuiln~uC~nrbin:d~raSuesn 

94 / 4ardnniunaiurbgu~ia 1nu~umoum~~iimrnnnoaamrannmo~i~r6boaa8unaiu~nn'u~o~ 

k ra in  hnirdi~du& ~ n ~ n u i m a m ~ ~ r ~ ~ ~ o ~ u w u 8 a a ~ u w ~ m w a w ~ ~ n a i u ~ ~ u i a i a m ~  

n o n h  arbn r a"ii1aw 8181 I (Collete and Chiappetta, 1989:22) !&ilfln alu w u 1~1% 0 4 614 I 

inuimfiai inuimam~a~u~anaiui  a$urnrdu~uwi~i7mrwinaiu~ rbmrrbSurbuamalunir Sn 

arba~swinaiu~&%olu~rru~i~ 

qiwn' Quuh (2517 : 1 I )  !Xndia8tinuiaiamiii inuiaiamidakiarbduXa~anaiufrbrbnr 

nrruaumrdl~;naiufduui1nuldaaunQinn'u 

hn r  woaqu; (2521 : 4) ndialf i i  3wiiwui~iami do uuauni~~u~rruu~o:iaurb~n'~qwi 

nioal ~ ~ ~ i 1 i n u 1 m a ~ i ~ ~ u ~ ~ 1 a u n i ~ i ~ a u r a u w i ~ i n ~ : a ~ u u a ~ ~ n a 1 u f  

nuaauminu15u (2525 ; 5) I b d i a i i  inu~mnmia~uiwid~uw~naiu~~~a$uan'u~r~u~~~ 
dd I n u ~ ~ n ~ ~ u a u m r a m a a w i n a i u ~ ~ ~ ~ i ~ e ~ ~ a ~ n ~ r  raunaiunrnuii d ~ u n i i  inuiaiamiI.?u!i~itia 

n a i u ~ n u i r n a ~ i r b ~ u ~ s i i a ~ u a  rbd~~drrna.uhunrruauni~rbaaa~~inaiufw~a~~uiaiami $a41 
Y 

Iw'IXnaiu~Cuq h X a u  

Gnu main4 rbmrqiudi iaai31uun' (2525 : 11) 1Eintiialfii i(ln'diQsiudnrllu'u 

5ninv~rdi<~u~.rinuiaiami!&;61a~n'u ! l i i i ~ ~ i i u i u l n ~ ~ ~ n a i u w u ~ u l n u a u ~ r d  rbrbdociia!r~%iu 

XiG~ironl f l~n~aora~ui i  ~unuuoaLuan-aiuf nis'aun'uoi ndiado 

1. inui~iaai&ua6u'oahdsraunirdmr~ ~ d ~ ~ n ~ m r d m i u ~ r ' i u ~ i ~ a r b a r n i ~ r a u ~ a u  

Gayn 

2. ~nu1mnm~rb~ua~a~~~1n1 r~~n r r~1  (Organization) arnr~naiuvl~ne (Interpretation) 

b U n d r a . u r a u ~ 8 I n u i ~ n i ~ o 1 i ~ ~ r s n a i a ~ i  



n a i u f m i ~ ? n n ~ i a P I i  

n~iuf;l19i~uia1nmii'b~u1~1nnis~~ns~uaunisbbaa9n1naiuf~i9~~uiai~~1a"iu o i a d s  

b~udszmnuo.m?iaf~~uiainmibdu 5 o d i - r & a u h  do ba~iari~inuiainmi(scientific facts) 

¶Jbd~uaa'(~once~t) nhnIs(~r inc i~1es)  nQ(Law) ~uu~g~um-r~nuim~mi(Scientic Hypotheses) LLaz 

w  PI i(~heories) 

~ ~ L ~ Q Q % ~ ~ w B I ~ ~ I ~ B I % "  (Scientific facts) 

bor~li %nbbuuWd (~ames B. Conant) 'b~~#nair~ln0nuu894ab$0~?9ii $ob$sa?~azXosii'sbnm 

IC1mums-r 1mz~~6.rnanaiu~~.r 'ba' lmuniuisoai5m~~az~m~~u"b&;~a~n~ou~Su~nn~~ 

bodask?nuiaia~iaz~&s"uni~uous"ub~o6u'ob$aa3~kuniuiso~~~nm'b8%muns~ iniu 61bdt 
aoui1'l&;~umsmuod0~a2iuniobob~~~?9wo9~n?~uim~miiu a z i o s u o n i ; t ~ i a m r i ~ ~ u n i s ~ ~  

wJ.rbarla da~#nuo"uaiuisob~u"b~iiboya1?"ubdu~~~od~'l&;b~uan ~ n u n u m p i i k u a i u i l o  

msaoaounaiupndo9uoa4oua'b& dinS'umol~~aia~~ounb~u!a' i im~urn~mrd~ua~suvitd~ri  

oiodil#~5m~i'l&;~~d~ubSu iniu 1 ~ e i u S u l n a ~ n i l v l s z ~ 3 m  ~ S u h  odialsi iniu a r 3 u v i t u o s n i r  
Y Y  

uau?udouu~ndi-rn'u'bd~~b~~ibduni~uau%"LI%nuau~sd~u~~d9~6u'o~19dua ~ 9 ~ b h t b d b o ~ a i  

41uiQoisoli ifaadi.awat4odoais iniu n a o i u d u u z n  iiilmbo-rduiuua d g o l n r J ~ # o ~ i r n z  

~ a i u 5 u . ~ l s s u i n i d n l  



UIMA (Concepts) 
9 

dii iu%uu% u i o i n 8 w w " n i ~ i ~ a n ~ ~  "Concept" u i a ~ u ~ l ~ l i i i i  ~aiui?mauuon 84Kd 
A ufunin;nioulumw r a d u ~ i ~ i i ~ a i u n u i u ~ ~ u a ~ u  uluu~'~5udoauortdaz~wwa n ~ s ~ ~ c l n a  

ndaln~a~~kmna"mqn?odsinQnisd~ia7 a r ~ i i ~ i i n n i s i u ~ ~ n ~ a E u o z ~ i n i s ~ u f d u i ~ u ~ ' n ~ u  

dr:nums&iaq azviilliinmtiuf~~aaEuozdinisfuf6uiiruw"ua"n'udsz~pInisdiiiuuoaiui 
I ~ : d 1 1 ~ i ~ ~ u ~ u u ~ 8 a ~ ~ u a a 1 u ~ ~ 1 ~ o ~ ~ u a n " u a " p l l ~ ~ ~ ~ d s i n ~ n 1 ~ d ~ u i i a z f i 1 ~ w ' ~ u i ~ a a 1 u f u u  idnzclu 

2 ~ a ~ a r i o u ~ u l u u l i ~ u a n " u a " ~ ~ w ? o d ~ ~ n ~ n i ~ d o d ~ a l n o ~ ~ a n ~ a i ~ ~ n B i ~ a n ' u  uuo@hnJsznumsd 

Amz2dmazwoqacla& &i!u$aoiondial&ii u luu t~~u~a iu~a ix~~su ' i I ~uoa i~B inz~n~a~uan"u  

inqniodnngmsdBiiaq fnu~inisiu~18uiui*a"n'uds~nunisdi~0~ 

~olzo~nsrurns~wuinisnouiiaz wa"ma"nqqdn~dn~~n~unuiinm (2525. idu 1 nbi 28- 

30) !# l~~aiuwuiuuoadi i i  u l u u l i i  wlnuiia n a i u ~ ~ n a i u i t ; 1 o 8 n ~ ~ ~ i u a ~ u i a 1 ~ i a w d a w ~ o  

~oalnA$oanda~uiZmoinnisiiaAnw nionis1~;iudsznunisdi~uan"u~a~uw4odoai!uwaiu~ ~ i u u  

~1~a1~~ol~n~pl:uoa~a~uw~oi$~1a~0~diuid~zua~i~i~aun"u1w'iflu4o~qd nJoiii4in"mnaiuuo.r 

i a ~ n h d a  u~uu~mainu i~ iami i i asz~u iA~u~~~ssu i i a~u iu~ssu  i inaiJou~uaBioi ioa~u 

uluulndaq oioi i inmo~nn~sdiio~ufuu~waiuq oriiauiduriu~~u~dia~inqera u l u u l m a  

inuininafdaulndozGbuolziflumna uluuPmainui~inmfo:SiauIw' @uuii~aiui41lo 
d d a d  2' 

unliuuimziiRaiu~usz&u~a~miou;iu diaodi~uoauhuGniaa"~ui~in~sunau 
sL A - ~ a o d i a u h u m n m u a & ~ L ~ ~ ~ i ~ o o ? a B i i a q  ~ J i m n q d  du iAuaaw?otYw-%k 6 u i  

'3 4 :A - ILAAU~ RFI U I ~ ~ ~ ~ U ~ O W ~ ~ O ~ A A ~ ~  



~~dui~ngdlhioinniso~uiu (Deduction) ~ l ~ n q ~ j  &aodiqnQni~inui~inmiiiu 

aaJaJ~~lsdwl4~ol~lfila61%" (Scientific Hypotheses) 

nuusliu idu&nnu~mnnziuiiimoudoioidu!d1~~8~~~;lnidor'n'ii~u1~1inm%"~i~~~npIi 

olq~18 (Theories) 

nqv j r d u b n ? i u 4 ~ i ~ u d u o u ~ u ~ u k a ~ ~ 1 u n i r a ~ u i u n ~  ndnnirnioi7odeoi.r nlooia 

ndi~"onrivnd3l~i i$ubon?iud~&iu~un~oiiuiudsin~nirddi~q &~io-a 

lunitn;isnqu j ul . rn~~~ninu lB I lnmt" i&o9ola"ubo~a~"b~~1nl rd~bn~~~~ni~~mao9r iou  

1i8~1-rl+i~nitqduiubia:nisn~i~~umuinisiu 1 ~ o n ~ i ~ b o n n u o 9 u i u w a n i s ~ ~ i n m ~ ~ o n i s ~ m a o ~  
dd 9 

duq lnY1X ueiluui.rn~~dninui~inm~nlanaiu~'nn~isn~ri~o~muio~nf;~n~vfi~uui Inuloi 

41 i~ub;o~ l#bo~nd!8~ in is~~ inmnionisnmao~i"b~  dou i~ inqv~ ind i~umuisno~u iu~ f  o 

i1uiudnn~n1rnidb~ua4o~"bX nqu~mdidu~tiouidu~i~o~o"b~n~o"b~ iuadriuiouludo W< 
I .  nqujduo:l.raa'uiung niinnis n~a:~odo~7wo~$osriaiiuo~b"nuan"u"bX 

2. nqwj~ :6~~y~uaan"bd idunQnfana 'nn~s~~~ae i~~"b~ 

3. nqvjoz#otiiuiudrinBnirddaiob~nmiuui!~ 



~ l t ~ l 3 ~ d ~ l l 1 ~ ~ 3 9 ~ 1 ~ 3 l ~ 1 ~ ~ 1 9 " a W U 1 ~ l ~ ~ a "  (Processes of seeking science knowledge) 

94 
3 l ~ % W 1 9 ~ ~ ~ 1 8 1 1 ~ ~ ~  (Scientific method) 

3. Ams%ausaa40yn lmumskmm ainzin9omsnmnor 
Y 

4. su"uaqplwnnis59anm imziwioniswanss 
8 ad dd w 

qaiinu asnznlmu (Kuslan and ~tone,1969:1~-16) l ~ n ~ i a n ~ a ~ n i s w i ~ S w u i a i a m s w u n  
a d l  d a ~ u i m a m ~ k i a ~ w ~ n a i u ~ w ~ a ~ w u ~ f f ~ ~ a ~ a i  a 6 (iUmau 





0, I 

Qinmw i n r a n ~ ~ a n r z u a u m r ~ ~ a a a n i n a i u f i n u ~ ~ ~ ~ m i  ui~atuGu5i n ~Sunaiui 

inui~inmidrzmniiq uibaarCd u 14umr~amm~mz#odoaiad"b~~innirXa~nm mrnnatm 

n a i u ~ a i n u i r n n n i r ~ u ~ u ~ i b ~ u l d  sm-,~uiuqmnauibaadu u d i a h  ilqrnninnaiunaXuib3m 
Y 
uu~inniind?vqi naiudo niomiu~nuimnni~~s-,onR~gunuutJiuunzmrwuinrai~u 

& A  
uf~aarwun n nhh~3umrnmno.r Xamm ~ h ~ l o y n  ainmrnmnoa~mzdabnm~bda r i i~n ina iu  

~ ~ ~ ~ d l ~ ~ ~ ~ l ~ ~ ~ ~ w ' ~ ~ ~ ~ ~ ~ l ~ ~ ~ b ~ Q Q ? ~ ~ ~ b ~ ~ ~ ~ ~ ~ ~ W f ~ ~ n " ~ ~ l f ~ f l ~ ~ ~ b ~ ~ ~ d A b ~  Q I Q ~ R U  

oirluiunuinir A o o ~ u i u s u ' o ~ i ~ o ~ a d ~ u w u l ~ p J  uii l f l&nduuoauluut~~uwq~~ inniui~nirili7 

iab6d~8a~$umrd1na1ufib~u~obi~~?ad~nu'ouui~uw"u6"n'u Hnuorniul~un~uuoautuu~iu 

Gun41 m r g d u i u ~ ~ n n a ~ u f d ~ ~ u ~ q ~ ~ l ~ g n ~ Y u ~ u o o n l d ~ ~ u ~ n " n n ~ r  n~ mnomauQnfild<Iiuzlu 

n15ianuu~'~iu d e ~ ~ u n i s u ~ n a w n a i u ~ ~ ~ d u ~ o ~ ~ o o ? a ~ v ~  &iunnupnuimnm~a&"bhb8u 

naiu~iaid (mtimate reality) iYo-rt~naamnaiuflvpJBioZd 

6iuia boiqbd (2532 : 70-73) k%i~~unif m3mainuimnmi 6a~iordd 

I. mrriinumuoun~uoaYqvi iYoadi3aol%duouiiilqvi~uo~d"bvu oz1rR4oilqlnGu 

L A { Q ? ~  

2. mr&auutliu badiraoiio:bb$upbnqdii~~b$mdqwiw"uq 
I Y 

3. rn3nmno.r imzmtii;uloyn ~ u ' ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ 1  m&omua 

madazni;ilqm 

~ n ~ 1 z n 5 ~ ~ l 3 ~ d n l 5 f l 1 9 " a f l ~ 1 ~ 1 ~ 6 1 4  (Science process skills) 

vinrrznrzuaunirmaiwuiain~i 1$ui~nir~l~unir8u~n1zv1na10~~~1aiwu1~1nmi 





GuA Lbaz h3~3n; (Sund and Trowbridge. 1976 : 93 ) !&fii~un$n'flzn~~uauniswls 

%wimani ~namourinliuui$u 5 nduln J q n'o 

I.  vinvzliuaiiurnsmn?iuf ~ l r i  m s ~ s  nisfi~nn nisliunri msaouoiu nis~ua?u ms 

aauaau4oqn s~nmis5Cu 

2. w"nw:lunisaausaudszaunisd l # ~ ~ f i  n is iu ih nis~d3u~iGuunaiu~wGou naiubinn 

619 n13Cn41~~un nisGuuSusori19~sz~Guu nisi!uu%nssl$os msw'ile nisdsz~Suwn lmznia 
9 

3lfl'blzG 

3. iinvrlu4iunfisarrn' !klri mms~urudaanod'i msoon~~uutlqm msdazR'uf ~m:rna 

{srnsi:G 
P, a 9 a 

4. ~nvz~unis~llrlnso9do !#u; nis%llrlnsosdo niss:a's?nnriln~osio nisa13n niswwnss 

lla:niscliou~i~uIn$osio 

5.3invz1umsdonaiunmv 1Lrci msRhoiu msoiidsiu msuaauiu msliiuunuciu ms 

a"win6;eisd nnon~una1uaiuiso1unisaou~4~~!~ 
Pa t%~ukaldl4iii ~nw:ns:uaumrni~5wuimans" nlnuo's aammiouumi-rdrin 

iwu1manfl~umsiinv1%;un41w1naiu~wi~ nioirurn6adklif*lunis~~8~~wiBiisq 89kl$u 

nrzuaumsmsaR'ilqqi ( cognitive Process ) d # o s o i ~ n a i ~ ~ ^ ~ ~ u r z ~ u ~ i i s q  ui~iiliiunisliXi~qni 

~9oiadun'onorii9nd91&ii ~~rnsdu~ai:mn~iuf~~uu5wuiaiani ( scientific inquiry ) n i o  

1~u~wi~%unis~ma~wi$i inou6~~~ Jn5wuiaiani 
4- a %uy n.a. 1970 ~ ~ i f l ~ ~ l o l 3 ~ ~ l ~ ~ ~ ? 1 ~ n ' l a ~ o d ' i ~ l ~ ? ~ ~ l ~ ~ ~  ( American Association for the 

40) 9 

Advancement of Science : AAAS ) ! / ;~~u?~w~ons:uaunis~una~~lalani1~~ei i9od'~u 13 dszms 

~m:~~u~un~8on~:uaun1~w1~~wu1ai~n~~asJ"u~i1us~u1udin?un~ ( Science - A Process 

Approach, Commintary for Teachers ) nl:U.)Umlm9?WUlaid99s"li'9 13 osru?umr ( M S .  1970 : 
Y 

33 176 ) ilsiun:~GuniYsi 
Y Y  

1. $nwznszu~umabu'uAugiu ( The basic science process skills ) !8bbfi 

1.1 Gnv:mskmn( observing ) nu lu~s naiuallnsolumsmdoyn b o d e a i s f  mu 
d," B 

1bilr:mn~uiiaorii91woriisnd~waiuo~issaufi~~t;i~~~i~ ~~uns~ i iu jRqnio~s in~n is6~uu LHO 
Y Y  

msiun:iiiuadisq ~ ~ ~ ~ u ! u ' & o s ~ $ d s z a u n i s d ~ ~ a : n a i u ~ n ~ d u 6 ~ ~ ~ ~ . s r ' ~ b n n ~ u n i s ~ a u ~ ~ o ~ n  



1.2 h z r n r i ~  ( Measuring ) HUIUBJ ~ a ~ u m u i s o ~ u n i s n i d ? u i a n ~ o ~ ~ ~ o ~ ~ ~ d ~ ~ ~  

1&odi~~nba1Rui jniauf i in"~1bauoi iazsau!dn"~n1s~~i~~~~d~!~oi19~nio9b~u1zaun"~1~9d 

iYosnisa"n8au 

1.3 %h~zfl1~81bbufdndsz~w ( Classifying ) ~ l l l u %  ~aiuaiu1sn%ums~ii iun~~o~u9 
r r a 4  6i~u%qntoaavo~\udsin~nis&i-l~ ooni8un~u~nu~ma.n"~unisii(i~ ~ n a ~ ~ ~ n d i a o i 0 0 z l 4  

r *  

aaiu~nisu naiui~mndis nionaiu8uw"uis'auvo~3~od"uq 

1.4 % ~ Y ~ ~ i % ~ l ~ a l ~ ~ w " ~ ~ 3 ~ ~ - d i ~ d ~ ~ ~ n " ~ 1 d ~ Q ~ i b ~ Z d ~ Q ~ n " ~ 1 i l (  Space1 Space 

Relationship and SpacelTime Relationship ) nulu89 ~ ~ 1 ~ ~ 1 ~ 1 1 ~ ~ ~ ~ l ~ ~ ~ 1 ~ 8 ~ w " ~ ~ ~ Z ~ ~ 1 9 ; 1 d  3 
A 2; TiU 2 2; szni~~dii~nlj~do~~oqa"n~ndqn"pI~na"nqnu~ imzmnaia~uw"uhznii~nis~d~uu 

iida~diiimi.rdo~uoqa"~;1~ndqn"~1~anii14Id n a o n a u r n s i ~ ~ u u i ~ n ~ u o ~ ~ m q i ~ o ~ a n i i ~ ~ u u I d  

1.5 fhvzms61uaa ( Using Number ) nulu&a ~ l l ~ 1 b ~ l ~ ~ l ~ f ~ l 9 ~  mqn$mfflffmi 

~~i~uin~o~~ouo~inuimama"ui61uaaniAisii~~ a1prarnmnno.r 

1.6 h u t m r  knrzii$orla~~nzdowaiuwuiu ( Organizing data and Communicating ) 

nlnun".r naiunilnrolunirrii40P1a~1~oinnisa'~ mrkmn msnnaoaniooiniindq$uq u i h  

nr~vhdulnd Inummiud Gu-ariiiTu ~ndrzmnnio61uawniAilnd idolX~~ui4ilanaiunuiu 
9 9 ,  

ues4oqnqlnu'u"nu Inunisiiiauolu;eduo~misia iiwuq; iiwuniwnrid nioaunis Fnu61u"sBs 

naivh~ou naiuauysd na1ugnb-a 

1.7 Yin~zm~n~naiuiiiu~in4ool,n (Inferring ) nlnuk na iumu~ro lumsi ib~nd 

I&oinnisk~npl ia~nf odsinBnisd~d8~w"u~n"~naiufn~ods~aunis&~u i~oaq$oaldnio 
r a w  * o~dsiudsingnisa~soanqod"u 

1.8 hvzmrwtrinrd ( Predicting ) nuitr89 ( I ? I U ~ M S O I ~ ~ ~ ~ I U ~ U W ~ B W I ~ ~ ~ ~ ~ ~ ~  
, * 
d 9  4 
ninnuudaw6 nion innz luna iu8ur iuBuo~o~6ds~nou~~o~ lud~ in~n isd i iq  InuoiR*umr 

h i - 2  
kmmdsin~ni~ombnnuu~iq nion?lufii$un6nnis na niowqua ~udo.ltuuI~au~urnsiiuiu 

2. dnM~n3ZPI?Um.liUHnP, ( The integrated science process skills ) !b;LLfi 

2.1 (inY~nlS9fq~U~;~lU ( Formulating Hypothesis ) ~ 1 ~ t r i i - 3  ~ ~ 1 ~ ~ 1 ~ 1 ~ ~ ~ ~ ~ 1 ~ ~ ~ $ ~  

a. (dnfo~ioa 'u iu8~b$u6ia~uda~~d1f iou~~~~i i i~unisv~o i i o a s a a n o u n a ~ u ~ n i o ~ ~ u i ~ o a  

&q ~uyigiui~ubn~iu~bbb~R9n1snlnnzbu~9oi~b$u~oalduo9d9~!d~1u1so~sa~~ou~nunls 
rr; a 

83ina1~1ntrms.r n'iooiob8uJonaiudilamqnaioJ~u~'u~vi~oiioziiimiu J ~ n a i u u o . ~ ~ u q i ~ i u  
I 1  

dd 4 

fiinun~u1nurns~inwdsznoun"unaiuf dsmumrd na n6ninms i~azw~u~mnua4os 



2.2 w'nnr:nisfiinu~iin:nauqu&aiids ( ~dentifying and Operationay ) n u i u ~ ~  naiu 

mairolurnxfiinunii o:l.nduhidni~:o:l~idutaiids~91u1ud~1n~n1~&d~o~n1~dn~1~1a1u 
I a w  

rnuirnlum3ua;RaLinl3~ii9~ doiao:~3niwndaw~~ns3u nioqrunuliR'rn~muniwn?o4aniw 
1 Y 

uo~~ :~una1un iu1rnd~ :n~1~"a~~~~1oun i~n~ i i in3u~1n$a i id~ l~  ~ a u i ~ n a i u ~ i u i ~ n l u n i a n i  

naiu~u~uko3si?iidsn9nniu naiuniui~nkndi&:di1w'isinau~udsin~nis&ni9~wui81idas"d 

aFiniul& 

2.3 ~nElamriLe)a~n$oqa ( Intepreting data and Conclusion) ~ 0 1 1 ~ 3 9  ~ l a l ~ ~ g l l ~ 1 ~ n h . l  

mrurruiuna1unu1uuo~~~~nd1~~nn~:~iiia:o~1u~~iiuud1~1u~1ri4ona1u~uiu 4 a o : r i i l ~ d  

mrrrvnaiuXuGuiuo~4ogdadi~uacu'o~n'uGaiids~~o~nir4nwi 

2.4 ~ f l E l ~ ~ l ~ f i l ~ ~ ~ ~ ~ l ~ i ~ 9 d ~ s J " ~ ~ l 3  ( Defining Operationally ) ~ ¶ J I u ~ J  fialUH10JlStl 

~ u m r r : y n a i u b ~ u i ~ : n i i ~ d ~ d X ~ i n ~ l & ; ~ u d ~ i ~ i n i u i s n i i ~ ~ n m ~ ~  ikoIw'ijnaiui411om~9~od1u 

ihdliniuirnkmml& 8 ~ m ~ r : y ~ 1 a i u ~ u r * ~ ~ ~ n d i a i d u d ~ ~ i i ~ u I u n i ~ d ~ s J " ~ n i ~ w ~ n o ~ ~ i o l d  

2.5 $flEl:nl3wnn09 (Experimenting) nulu~9 na lu~ lu l3n~~n l3 i1 i~un lsm3a~~8u  
9 019 nuyZgiuImummnno.r 4adusiuRtiimtoomiuuniswnno9 mrdQummtnnno.rmiuEumouioon 

~ i u u l f  mnon~urn. r l45~1~gl Inr~d~Xopi i~~n~o~ 

loin+ ua: Rn ( 0lu-y and Rel. 1973 ) l ~ k ~ d d ~ :  r n n u o ~ ~ ~ ~ n ~ : u a u n i r ~ i ~ ~ w u i m n ~ 9 ~ ~  

61~$udin5'un~3nuimnd 14 lo dtnnn $0 

1. ni~fiinodnGaiids nuiui?.a naiuniuisn~a:uonlXi1o~1.si3u$aiid.s3ara:nf o&aiidr 

b arn:o:~rdu~aid~miunia~dodin~dfiol~in'neJa~u 
2. ni~afismirisoinCaqa noliun'9 naiuniuisnlunisn31~a1~1~~ool,a~1nn1~~~ao ain 

4onaiu n7o~inn3id!# 





aniGuaisbac?un~raou?~ui~iami~inzi~nIuIn~ i i w u n l f  drznsu8au (maw. 253 1 : 1-7) 

1. nisd.unn n u i u ~ s  f l l 3 % ~ d ~ : ~ l ~ d ~ w ' ~ ~ ~ i 9 % ~ ~ ~ l 9 ~ ~ 9 ~ ~ ~ ~ ~ i ~ ~ d l 9 9 ~ ~ n " ~  ~ i b i f i  m i  

'J ayn ~mz~aniu~bildduw"alnum~~n"~~imqnfodr:~~~ni~d 1nuiigndr:n.r6da:wi9J'aUn $9 

iluriuazdunuo.r&iuq TnulrildnaiuBnduuo~Qd~inmn9ld b y n d l % ; ~ i n m ~ d ~ i n O i l ~ i ~ ~ i n i ~ ~ & ;  

1gu3 od1.r $8 boyadi$uariurinvorz~bnzau~R'uo9a'mQ $oyai?ddiuitu ~ m z & q n ~ ~ u a r i u m r ~ d ~ u u  

idns 

aaiun1uirn~i~an~i1iiifi~"nv:n1rZ~inmii8a $8 
B 

1 .I ~~;nia~mzu~~u~uauGR'uo~a'm~~auds:aiwdu~aa~i~%nodi~wu~wf owniuoii9 

1.2 P I S S ~ I ~ ~ ~ ~ % ~ ~ ~ ~ ~ O J I ~ ~ ~ ~ ~ " ~ Q ~ ~ ~ ~ U ~ ~ ~ S ~ ~ ~ ~ S ~ ~ I ~  



naiuaiuiro~riamaiiiiimw'n~znirBiiiundrzinwii8a 31 
d.4 91 

3.1 duailciu niobliundadia q oinmolsmqoutiinum~ 
d.4 9.4 

3 2 uoomomw~joul#~uad16uni~Biiiun~&; 

3.3 bmtudilumrduadiiuwioiiiiundaiia q nfou&daaii6unioiiiiun2&; 

4. nirni~aiuiluriuirzniiad?qGn"ud3qi imzdiqiiiuiaai d~~Gwaa'nq nuiuii9 diia 
~inqihmroainioiiui ~raz~~diiazinv6uzibui~uan'ua'nqII;'u lmahldu~?d?~Buoaa"nq~zi 3 
44 dl 
UR (18 naiunfia ~aiuuia iiazwaiuqa waiu8uw'uhzn~1ad?~~~oaa'~9q~dan"ud?q~~oa~na"~q 

4 
nua !&ti ~aiu8uw'uhzniia 2 ;A' tiu 3 u'l naiu8u*iu~~zniiada~o~wu'inrz~nn'uiaiiii~u~iu 

ibu~ai~ssn'uimzn"uodia2a 

mrm~a1u5uviuhmi1ad?~B~oaa"nqn"uiaai 8iio mrni~aiu8uw'uirmiianirid~uu 

~daa~iimria~o~voainqn'uiani niom~aiu~uriua"rzni~ad?~~~oaiwq~id~uu~d~'tliani ibu 

~aiuqauoaZul~id~uuiidnr2diduiaai lo iu  

na1umu1ro~aamai1iiimw'nvznirn1~aiu8u~uirzni1ad?q~~ud?~~ imzdiqiiiu 
9 1  

batIlbit?'ila (I8 

44 d 0 

4.1 aim~d 2 i A '  ~ i n ~ d  3 urn ~mnuml#!&; 

4.2 aimEd 3 ;A' sinEd 2 01 d t i i n u ~ l f l l  

4.3 usnfiaiu8uw'uisz~iia 2 G l  n'u 3 G l % #  
4.4 uannaiuii l lr iui~oada~o~n~a~u'1n~z~nn'u~a-1lun~z~nii idu41ui~az~ai~oan'u 

ria:n"usdialr 

4.5 uon~bi i i inqn&o~~ui i i~wian io~"mia~m~oa~n~nq '~da  

4.6 uon~a1u5uGuhzniian1rid~uuiidna~1iinia~o~~oaa'~~~uian1 

5. niri iuaa nuiu~a n i r~ i~ iuau41~~1nni~ i ia1nn n i ~ ~ m  n i r ~ ~ n ~ a  i i a z ~ i n i i ~ ~ i a & . ~  



6. nir Cnnaziiisaz8snaiu~uiusu'oqn 

rnrknr:riiboqn nlnuo'a mriii~ordndUoinnirZainn msin mannnoa ~ t o a i n  





d l ~ U o l ~ l 4 ~ W U l f l l ~ ~ ~  (Science Attitude) 

Gni a:iirusik (2520 : 6) ' Ikri iai i  diiiuum~jnmmnmi nlnu8c na iu f f~dorn in~n~ iu  

u i d s r n o u f l ~ r C i ~ i s ~ ~ $ i ~ n n ' ~ a d ~ a ~ u n ~ ~ ~ ~ ~ u ~ n ~  ~nuii~~n~iuarium(u6i~uou Jrnrl%ii~iuiu 

d j t n q ~ n  ~ inr i jmr l4Ga inuda~nou~~n i i~1nr i i a~ idoun~u id~uuna1u2a ' IX i~~ i j4o~nd~ i~~~;~  
A a i n r g d o ~ w i i  i a a i u u i n ~ u l u m s i i ~ i u  1Xnaiuiauioiiu~du uouiuAtnaiuiiaiiiuuoq(ou0~ 

naiu4o~niIunisdiqiu uoufui~~iiawnim t m r d n a i u s ' u ~ a r o u u n i s ~ a i u u o ~ ~ ~ ~ i ~ ~  

d@%aiu (Munby. 1983 : 142) 

oiann'i=t~ua~dIMii  diiiulmiainuimnni nlnudr miuRo naiuBniin: naiuf8nuoc 
44 1 I lnnniu~o~nu~mnni  ~nuwq~nr ru~imaa~onuiEwarin"n~l~1rlw~q 2 iinuarz R"o 



slGud (Haney. 1969 : 198-204) ~ # ~ l ~ ~ R ~ ~ N 6 u ~ ~ 9 ~ 1 ~ ~ ~ ~ l 9 ? ~ ~ 1 f f l ~ B 1 ~ ~ ~ f l 6 8 ~  3 a"nN6u: 
Y 

;9i 

1. d iGuudv i i I~~~nwq6nr~~~u~w'n?wuia~nn  ikd 

1.1 naiuouinfouindu (Curiosity) wuiu8c n a i u w o l s d o : r ~ ~ ~ r i u ~ ~ w i ~ ~ d ~  b8unu 
dd w 

iunmarzsrou~n rlronriin unz?duAsIwri 

1.2 naiuiimq~n (Rationality) nuis% m~~~~w~wn~um~oa'u1ud51n~ni561ddn19%~~u 
44 d t 

n~'~nuiiAo&*~nn'i jni9q 

1.3 ~nal0~sounau%uni5n96U'oa~d w'io6mi?u%o wienaluronrnou (Suspended 

Judgment) wonubs ni3!u?nr6m~u~~w'ien96u'8~1~d $ m u d s i a e l n ~ o ~ n ~ ~ u ~ y u b ~ u 9 ~ ~  



t~dunyunaiun'miiiu~iluioa 

2.3 %l?iulgud3Gu (Objectivity) nuiu8.1 n i ~ i ~ u d ~ ~ n ~ 0 n ~ i u ~ n & o ~ ~ d u ~ ~ 1 ~ a l u n i 3  

3aurauboya nirbn3:diboqa iia:m~~miulmulrilsinaiu~mi~udau~ai%;i~di$~abo~ 

2.4 naiu~0ii.b  o one sty) nuiut?d ~ ~ a i u ~ n ~ ~ d ~ u n i ~ n u d i u ~ a m ~ ~ n ~ ~ ~ ~ u d ~ ~ a ~ i n  

on; waiuf8ndauia niad~iaoino'w2wauos+awu L B Z M ~ ~ ~  iii=1:4iuiGoa 

3. iiriuudtiuatiu1an~'aOd"u0diiBia:~nna lkiti mruoufulu%;o61iin (Humility) Jwuiu  

ni3uouiu~u~o~ii imu09ni3i~n~9~1naiuf miusid iiiunuiuioiadiuubLdad~~uiunw'i 

ininoi is:.nniiiiomR( (Victor and Zakhariades. 1976 : 157-161) IEiPqdqrnk~rn:81m'qp1oa 
44 1 9 

vnnn~uniuuum~inuia~nmfia' i~~ 





I I 

P a #  OPI slora~uwmsa$~sniull%pdnl~zswa 

Tui rnusuini (2524 : 36)  1#~n~1iri1~uunis"a~uimamiu~s.;a"n$uusz~udszni~iiuu~~s 
a aa1msilnln~uqsdliuu~a1ion~~uimami~a'b~~un~ui~ui~u~1~n1n~z~uoon nuii iinilnlnR 

qsd~uuiu~ioninu~mami6aldZ~iid"uu~isi~u~mam~li~~mn~~sn"uoeiis~.;a"udi~q~~sa6~ 

G t d 6  wdiu (2525 : 55-57) lE;i/ntn~(nms~ou"a~uiaia~~iiiazi~uur~uuwnnisGuu~u 
9 9  4 huie~nmiasanuimaai uos~nliuu&riauu8n~119~ 2 o i n % s s $ u u d ~ n a ~ u n ~ ~ u ~ ~ s ~ i u ~ ~ u i  

~ina~miun%gms anan. kninquanaaiii nuii ~ u u d ~ w a ~ u ~ n ~ w i s n i s ~ u u q s ~ z ~ n i s  
d d  2 

d ~ ~ ~ i d ~ 4 ~ ~ ~ ~ ~ ~ ~ ~ ~ # 1 ~ ~ ~ 6 1 ~ ~ ~ $ 9 ~ ~ ~ 1 ~ 1 ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ' ~ d 1 ~ ~  Pi?uiin~uudiiwa~uqni 
da 2 

nisnisGuudiunnis1ri~nis ~ d ~ ~ ~ ~ b d ~ ~ ~ ~ ~ l ~ d ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ P 1 ~ ~ ~ ~ " a ~ ~ 1 ~ 1 ~ 6 1 3 ~ ~ ~ 9 1 ~ ~ ~ 1 ~ ~ ~ ~  

di~rnaa6R' imrrh3vudiiwnXurm~nisnis3uuii oziirnsd~uuidas~anis3uu$9u&iui~~n~ 

a3s"auiaiaprlinnnsoeiisii.;a"udi~qnisa5S 

mshayinw (2525 : 90  - 93)  168nlnBos msa~i~auni~ri1u1u~a1u~aa3isass6~1s"a~1u1 



~VlfJI~ndm; %09 Peter A. Rubba and Hans 0. Anderden wmr?<~9"(uil od"n~~~inaluib11~b~uacp~ 

rinu6~zaa1u~~?ns1a1amiXiun1r~1IdI~oei1~ii~arru ~ i u i ~ u i n i r o n a i u  #iumrl#(u'o 

aa1unzrininl~urauo~lurz5ud1unai~ riau~iunaiu7inia~uafi~arr~ 6iunirmraanou Xiuan 



ai?Ym9dd vunGii7u ( 2531 : u - a ) 'b#~nvinaiu.a'uw'u~r"%~ia$nv:ns:uauniswi~ 
9  

a~nmnmi~unu~mniwwiayw~~~umiu~~uauoau~u uoariniiuuiuriauugnviqi 4 l u lu~kn<f l  

iirualni nzjuiiaoiiadlGi-wau 545 nu 8a'b~iainrnrdn~uu~bniaiu m i o a i o d l ~ u m s i ~  n'o 

wmrnfinouf vinv:nr:uauniswia5wuimnmirzciuXlisuuilnlnm0udniuuoanniGuaia~n~unis 
99 w  A * w  nouiwuimnmi~mzmnluln~ ~s:~~uuwfinouianussnn~w~~ay~~~numiu~~uauoau~uwya~u 

9, d 44 or asiauwwnnis5iuwuii 6nliuuw'uwnmr:nszuauniswia5wuimnm~lus:~u~a~mniian'ui 
9 9 -  

wsrnmwmaywsrunu miut~uauoau~ulunBin:~iu~~mn~iian'uoeiiairiudi5qwian~~ds:6u .OOI 

nriauilnviiim~t;ntunio~'qgn~1(2533 : 15 - 16)  l ~ g n v i  ~ $ 0 4  nisdazbljuwnnisl4nn"nqms 
4 w e  msliuumsnou w.ff.2533 niui5nui~inmi wuii inq gdns&~nzfioadgumn~s dinaiumuiznu 

i~u i lab8 ikg  dais wnn~znudamswn.a'uqw~wianis~uu odiaiiriu8i~mano"~ 

as5w6 iiucnu:~n5uwi (2534 : 82) )b#ilneri~nnrznszuauniswia~wui~~inm ~m:iomn?i?a 
9  

awuiainmiuo~6n~uulu5wui~u~wnG~ 5wui5uoiGailnvi 1~n:5wuin"umumrnssuluninm:a'odoon 

~iiuamu'o wuii lut:liudr:mniiuQs5viGw nzjuhodiadl44iuau 2,621 nu 8a1Liainrnsdu 
B U A  nniu~umou~ruu~blia<u aaoauow'lflunir5l n'o 1~uuwnnoui~vit~:nr:uauniswia5wuimnmi 

9 9  9  

~~az~~uuwnn~uin~amnm~vaawuiffinms" wanir5o'uwuii ~inZuuddenduuds:bnw5viBiian'u bbn: 

ns~uaumsmaiwuimaAi wnmt?bwu~i 6nilnnr15wuiQn1 n5nqmanl~inwariol4m Idsimru 
9  

avi5wuininoli6ald 34 3 3mrdnln 2534 ijvin~:os:uaumtma5wui~inm~o~lus:~udiuna1a 
9  a -  

n'o founz 48.22 ~niln~ia1uimm~auwnnr:ns:uaun1sw1a~wu1~1nmi1i~~mn~1an"u ~~n:rinilnln 



9 

a w u i ~ n ~ ~ i i t ~ c i u ~ l n n i s d u u ~ ~ ~ u  1iaznniwuiiiubbmnd19n'u iivirvrnrzuaunism~iwuimnmii~n 

di~6uoeii~iiriu81~~wisn5~4sz~u .o5 

gnu nuyrdisn (2536 : go - 98 ) l8anvi~~mnidoiwuiainmi ~ ~ ~ J n ~ n ~ i l u i w u i d u  

mnumrnssu iwuirivoi~ailnmiaziwuia'u~wn~n ntju~l?orii~~l44iuau 1,697 nu 491iYui1aunir 

~unaiuiumouuuuiinidiu 1n~o~14oil4b.1rnrih iio niuuin~omn~pioiwuiainmiu~9 ydw.aiG 



1imnsii.rrium.ra5l ?iauuui~uoqlrduu Is~liuulunm~iior~~azuon~umii09 watYuqn~wi.mmr 
d :  2 

duu bia:aihuos$dnnsas ~w"nuznszuauni%wi9~~uiaiam3uuwu~iubbmn~16usdis"Uudi$q 

wi~a5%!s:6u .os 
d : z  

81% asaua9.d" ( 2537 : 0 - w ) )b8dnuiGnu:nra:uauniawi~i~uiaiam~ vuwu2iu uosGn 

~uu&iriiaiauudmiqd 3 lulr.rduulisuuRnuid3:8i$9na"a nrumu'qdnln vowmnisdnln 6 

nduhorj~~dllBiuau 1,502 nu &l&ilmunirdaorii99iu m~oau'odl3ums-i~ So biuuwnaou 
$ 2  * 4 s l e w  inr inuznrzuauni .mi~iwuia iam~vu~"u~iuw~a~u~~i~~u wnmsibwuii rinGuu&lisuuiinlci 

a a d i  3 %u%s9~uuoJ'riiauudnuidszBia'snim slos~umnisdmi 6 iM'nu:ns:uauniswi9?wuiaiami 
A 
~uwugiu oiIurrguiuciou419q.r Sofouaz 63.47 i ~ o l d ~ ~ ~ i ~ ~ ~ 1 ~ ~ d l i b ~ n m i 3 1 i ~ ~  mijuqw6d19 

$ 2  A 
nisduu san:oilwaa~~dnnaoa uo9a~iazlwduu ~M'nu:ns:uauniswi~iwui~nam~uuwugiuiimn 

di96uo~i9~Gudi<qw19a~~~sz~u .05 

audo.r ;unnp (253s : 9 - 0 ) ~~nuiYinusns:uauniswi~i~uiaiami iuwau~u'jvi 

i i a iwu i  uo.rrinliuuiuiriiauu~nuiq$6 awunisaiuu~muim~- ntiimnnmi lulr.rduuG~uudnln 

kn?mGuqlan nrju~Yaodi~d94Biuau i.011 nu 8.r~~uitmuni3duiiuuui9iumiuuuinuo~ 
B 4 4  

I3.rduu asoquow\aum3'il ko iruuwmaoua"a~nu:ns:uauniswi~~wuiaiam~~uwap1~u~vi%a 
9 

a w n  wnmsibwuii fi~uu&ahuudmiqd 6 lulr.n~uuhuu8nuiu~9$9na"nw'uq~an i h u z  

, 1  
9 4 1  =lei aiua~umanuaBu"~a~~nd~ad~zt~a 

Wuizu (Deardean, 1959 : 2097) ~ ~ i i n i t w m a o ~ ~ ~ a : d ' 6 z b ~ u ~ a n i 3 a e , u i v l ~ a i w ~ i 6 a ~ d  1 
* I  

5uiiiimGuqti 2 uo~p1vniwuir%uGuiuI~11wi l u ~ i u n ' a u n ~ m ~ i i a i w u i ~ a i u ~ ~ i ~ ~ a ~ w u i  im:na~uRn 
99 a 9 w 9  

rnmqwnmu3~ni~rn9~wui~ia~i  oinwnrn~dnlnwuiiuam6aoulnul~iini~wnao~iia:d~um 



bins: (nsuiaima, 2510 : 27) ~ ~ n u ~ i u w a n i t ~ ~ u ~ i u a ~ ' u n i s o u t u n ~ ~ i u s : i ~ u u ~ ~ a o u  

iwuimnns"am:~~nssu~o~~n~uu~Gwnsionis~uu~o~~nduu na1unuIaiiGuu im=Aaiuniuiso 

bn1sn'~mm~wam~inu1mn~9~~~~Gn~uu~3uu5wu1a~nw~l~uw1~lwsw'~oJ" ainmriinviwuii 

1. !dP,na1uia~3ndi;rn'uorii~GJail16~d s~niisGnAuu 2 w i  i"nan'unaiu~nunnIunis5~ 

niinqwanisinnmn.i nionaiunuIeh5niwuiainwi 

2. w"au~S~o~u"nAuu~0do5~1iwui~in~9i iba:~n5wuimawiaz!~~dduuiida~l~u~u~ 

%"ni%a Lion nli3 u" ~iaziin8 " a 6 w l i  (Russell L.Carey and Nyles G.Stauss 1968 : 358 - 363) 18 
8nlndo~ n1sims1:rinaiui~1laa"nua:~~~na1ufw1~5wu1a1nwi~o~oa"n~nw1~idun~i~uimn~i 

r:ciuriauuiinln wuii rin8nln4iuau 12 nu i i u l u ~ ~ u a i i u . ~ i n ~ ~ a : ~ ~ ~ n a i u f ~ ~ ~ i w u i a i n w i i i  
9 

awuiainni Zo n?1uwu1u1u%o~uyu~~~a",~~fl8n~1~1uau lo nu iinaiuduiiiwn~1n.i $8 

%inizimaswinaiuf ~m:wu~1d18ud~~~w~s:~~1~na1ui(u'1~aa"n~~:~a1u~w1~~wuia1n~~n'u 

sz~un:i iuuiwiu~o~~an~ini~i+a~weri  ~ ~ n : ~ w u ~ a i n ~ i n ~ u n ~ ~ ~ ~ ~ i o i ~ f i u  0.427 iiaz 0.251 wiu 

d1;u 

inubun io*l iaoiiiud (Kenneth F.Jerkins 1969 : 399 - 401) 1~;4nuiio.r nir i~naiui~i lodua 

tiuinuimniiin:liniwuiainmi~~~~nduu~u~~uu8npIiw~u~u wuii lnuiaiuiir;? Gnin8uur:ciu 

7,8,9 Iffn~iiuunaiui4iIai~uan"uiwaiaiarwimiudi~usiold~ t o  18.5 , 20 . 22 i idaudu~~uu 

uiwsgiuo~szniiq 4.9 - 2.9 iinaiu~$oiiu%oaiwu ~RAO 0.78 

aliun ibi=:~~b;ii~~ ( Vanex and Montean. 1974 ) ? ~ ~ f l ~ 1 ~ ~ ' ~ 1 : f l ~ ~ ~ ~ ~ f l 1 ~ ~ 1 9 ~ ~ ~ 1 8 7 ~ ~ ~  

9 

wasGnduus:Ku 3 lnulG%aowiimndi~fiuwuii iwmiuiiazawmq~u~n~:ns:uauniswi~ 
a 9 4 w  

anuimnni~inndiqriu 1~uiwmq~u~n~~nszuaun1s~1sS~u1~1n~9i$1~n~1iwa?11u 

pliu iia: sofa ( Quin and ~eorge. 1975 ) I # i i n i s ~ n u i i ~ u a ~ u n i s k ~ ~ ~ o J ~ ~ ~ i u ~ i w ~ u  

~ninliuur:~u 6 wuii naiunilnm~umsisnuY~Iiuinaiu~u~ui~uintmiw~u 4sas~mYodtiuwa 

niribuos i i ~  ( ~ i b b ~ .  1968 ) uonaininonlu ( Gorbi. 1982 ) I~8nlnnaiu~~uis:wiiqwa 

~uqw~wisni~in8uulun~sI4w"n~:n~:uauni~w~~a"~u~aiar~ &wnuriu~wuirnant~q~ii~az~a 

adsdu7 wuii insn~a~uiinaiu~u~"ui~u~n~:ns~uauniswisiwuiainniGu~auo~i~iGu~i~q 
e w a  

iwnvin bm:?Ilimu" ( Pettus and Haley. 1980 ) ~ ~ ~ ~ l l l ~ ~ b ~ ~ ~ ~ ? ( u ' ~ ~ n " ~ t ~ ~ ~ f l i ~ d ~ ~ ~ & ; l ~  
Y 

w"nplzns~plauniswis5wu1aia~hasGnduus:iu 9 Gs 12 wuji ~wa ~ i q  5z&Gu d~wadsnisGuu 

w"n~zns:uaunisni~5wuiaiarmi 



~ld~d!~sWd, ~UPIU%? iinznnci (~ofstien, Ben-Zvi and Welch. 1981 : 229-235) !&~nuidiGuun~~ 
9 

anuimn~~~iunaiuouin~ouiniflu~oapr'nduuin lo iliuuodlut~aliuu~iu~oa imr traiiuulu 

i3o.r lu8nnioa nuii CnGuu.nuii~~iuouin~~uini~ugani~or"n~uu~~aoei~aG Jud16~wiaan"; 

UIimdR iQ aoimoiwru (Margaret A. Waterman 1983 : 9 - LO) !8dnuli~oa naiuAovoq 

pr'niinuin~v~~ainuilurzGu~audnu~i~uan"unaiuf~~a?nu~a~am nuii ~"ni4nlnriaulwqjdoii 

mri(.rm~iinrnim~noalui~oal~~~91u$11u1~nnrzfii~&;%~u!~~1i~u 6io.aiinaiuflu$oa$uodfiou 
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