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The purpose of this research is to investigate the effects of integrating cooperative 

learning into a SE inquiry learning model on interpersonal skills and scientific concepts of high 

school stUdents. The samples were two tenth grade classrooms consisting of sixtythree students 

and obtained by purposive sampling. After that, one group was assigned as an experimental 

group and the other as a control group by simple random sampling. The experimental group was 

taught using the cooperative learning integrated SE inquiry model, while the control group was 

taught using the ordinary SE inquiry model. Both before and after the experiment, a five level 

rating scale questionnaire and two tier diagnostic tests were used to collect information on 

interpersonal skills and science concepts respectively. The data was analyzed using a t-test for 

dependent samples and a t-test for independent samples. Furthermore, the descriptive journals of 

the students were collected to investigate the factors influencing the teamwork skills of both 

groups. This data was analyzed by content analYSis. 

The results of this study indicated thefollowing : 1) The interpersonal skills scores of 

students through the use of integrating cooperative learning into a SE inquiry learning model score 

in terms of interpersonal skills beforeand after learning were significantly higher than before 

learning at a level of O.OS. 2) The interpersonal skills of the students through the use of 

integrating cooperative learning into a SE inquiry learning model was significantly higher than the 

interpersonal skills of the students through the use of a SE inquiry learning model at a level of 

O.OS .The integrationof cooperative learning into a SE inquiry learning model enhanced team work 

in five aspects including time management, the outcomes of the work, the process of the work and 

the attitudesof the students.3) The scientific concepts scores of students through the use of 

integrating cooperative learning into a SE inquiry learning model after learning was not 

significantly higher than before learning at a level of O.OS. 4) The scientific concepts scores of 

students through the use of integrating cooperative learning into a SE inquiry learning model was 

significantly higher than the scientific concept scores of the students through the use of a SE 

inquiry learning model at a level of O.OS. In conclusion, the integration of cooperative learning into 

a SE inquiry learning model can promote interpersonal skills better than a normal SE inquiry 

learning model andthe proposed learning model similarly promoted scientific concepts as a 

normal one. 
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nl1"~nMl1'Yl rJ1~11 ~<nfl U1.h::b 'Yl~1 'Yl ~ii~e:h'j1"::~U v\'rt~~e:J bthVl3Jl ~1 U1"::~U i~~ 3JrlaJ~· 
q 

r;t~ b~13J1 ~'Yln~uiiw.n3Jf~113J b"1Yl lou 1 U~lUl'Yl m~l~<nfbb~::b 'Yl~ 1 U 1~ fi ii~113J~<n e:J ~1~ bUUb VI<n 
q 'II q 

bUU~~ bb~::~e:J~~ e:J bU1V13Jl ~1 "n::~un~3J~b1~U aJ~ 1 ~ii~113Jfvru~i1u U, l1tl r;tnl1"tl1"::n e:JU e:Jl~~l~ 
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iinl1"~U~llV11~113Jf[<n ~1 i'Ylm~::nl1"~<n \i)Udl<nn1"::U1Unl1"Vl1e:J~lI.~U ~~tl1"::~M(l VlaJ ') rI 
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iiL~n~~lbmJ ~~lLuufmJiil:: 22.84 L~ndimJ~<ilLn~ fmJ~::54.40 LL~::L~mJn~ feW~::22.76 ~-\lii 
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q 

flll:lJ i:lJl4'uli'Yll-\li-\lfl:lJ LL~::fl1aUflfl~<il~-\l (~t11-\lib~. : a au i.m!) 1l:lJii-\lu~'VI1'V11-\l~lU 
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QI q q q q 

17.7 LL~::n~:lJlmL1-\l-\llUfarJ~:: 16.3 <ill:lJ~l~U (aii"l5l~hhf~f]'YlTI1-\l~ LL~::flrn::.2553: 28) U~'VIl 
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q q q 
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di<ilflll :lJf~n iU'VIi-\l i. fflru~h1 U<ilULa-\l '\.l,1:lJ1Gfnl1i<il~uhrl ~<il'V'l~1<il ~<il iu 6J.h~l <ill rJ 
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'" 
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L~n LL~:: L rJ1l"l5U 'VI 1 nl Lfl1l::,.{ ~l L'VI <il"lJ a-\luru'VI1'V'lUll Gnnu~n 'l!fl ii nl1aJ-\l L UU 'Yl'm~::'Yll-\ll"l5l nl1 q ., q 

:lJlnnll'Yl'm~::.nl<il nl1L~:lJ <ilu 1 'IK~L1rJuii'Yl'n'l!f::.nl <iliiGflU~liru a £ll-\l:lJln 1 unl1aU1:lJ LL~::t1 ~mT-\l 
'IJ ., 'IJ 

'Yl'n'l!f::~l-\l 6) 1 U~L1rJU rr-\lflll:lJf flll:lJ ~1:lJl1mL~::'Yl'n'l!f::nl11..n.nl<il (~lUn-\llUflrn::n11:lJnl1nl1 
'IJ 'IJ 

l-;)mL~-\l"l5l~. aaui.~,r) 

uan~lndrr-\l'V'lUll ii'Yl'n'l!f::.nl<il1 U<illU rl~liru a £ll-\l~lnrl"lJl<il1 un~:lJ"lJa-\l ~L1rJU LL~:: 
., q 'IJ 

3Tn~::Ln<il;]u i.~tl a rJflf-\l1 un1::Ulua an LLuunl1-;)<ilnl1L1rJU f ~ aun L1rJU i.aJ~1:lJl1rlrll-\llU il :lJrlU 
'IJ 

i.~ um1m!'"l5aUrll-\llUL~rJl:lJlnnll-\llUn~:lJ 1"l5Tf<il Lv.Jm<ila (Richard M. Felder. 2007: 1) i.~ 
q 

rllnl1~n'l!fl~m~rn::nl1rll-\llU"lJ a-\lum 1rJU 'V'lUllUn L1rJUGflU 1 'VIruiiflll:lJY-l a 1~ 1 Unl1rll-\llU ., 

L~ rJl:lJlnnll-\llUn ~:lJ L rta-\l~lnnl1rll-\llUL~rJliiEi ~1:: 1 Unl1rll-\llU iiflll:lJ LUU~l"lJ a-\l~l La-\l 
q 

1 U"lJ rn:: rl-\l 1 U n ~:lJ i.aJ ~l :lJl1bl U1'V1l1-.ij<ilnl111l1::-\llUl1l rJ 1 un ~:lJ1 'lKL rb L Yi rJ :lJi.<il f~nii-\l fill :lJi.aJ 
q q 'IJ 

rJ~1)11:lJ1 Uj:.J~fI::LL uurli.~fu"lJa-\l L yj aUl1l rJ1 un~:lJ LUU<ilU 'VIln ~L1rJU i.aJ~1:lJl1rlrll-\llU il:lJrlU i.~ 
q q 'IJ 

ii afl ~rli.aJ~ ~ anl1rll-\llUn~:lJ ~::Gf-\l j:.J~ ~ anl1L1rJU f'VI1an11L ~:lJtl1::~unl1rn 'Yl'n'l!f:: 1 U~lU~U 6). 
q 'IJ 

t<il rJnl1rll-\l1 U il :lJnWil1 LUW~ra-\l al~rJ'Yl'n 'l!f::vru~nub ifa-\l~u~a 'Yl'n 'l!f::nl1~fl-\l flll:lJ i:lJl4'uli 
'" 

1::'VI"il-\l~flfI~ (Interpersonal skills) ~-\lLuu'Yl'n'l!f::rl~lf1~a £ll-\l:lJln~anl1a ~il:lJ1 ui-\lfl:lJ LL~:: 
vru~lU"lJa-\l'Ylnal.n'V'l~a-\lii'Yl'n'l!f::~-\ln~ll iinl1~<il~a ~a~11 bL~mtl~rJUrlUUflfI~rlL~rJl-na-\l trlU 

'" q q 

iivrU~lU:lJl~lnnl1rll-\llUil:lJnUrr-\liu ~-\ltfu~n'l!frn::Lifa-\l<ilurlfll1y:j-\lii1U~1~L1rJu~a 'Yl'n'l!f:: 
'" 'IJ 

flll:lJi:lJl4'uli1::'Vdl-\lUflfI~ (Interpersonal skills) uan~lndrr-\l'V'lUll L~n 1 UU1U'Yl h-\l L1rJU"lJa-\l 
q 

~l-;)rJ~ -\l L U '\.H~ n rl ii flll:lJ ~l :lJl1rlVJLWI~1 U~lU~l-\l 6) :lJ"""n"lJl <il 'Yl'n 'l!f:: 1 U<ill U"lJ a-\l nl1~fl-\l 
'IJ 

fill :lJi:lJl4'uf~l L 'VI<il:lJl~lnnl1ii~m~rn::rliiflll:lJ~U h LQ Y-ll::'Yll-\lrl~n~-\l Gf-\l j:.J~ 1 i~l La-\lf~n LLtI~n 
q 'IJ 
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u~mnmVh)UflU~U 1~n11<ilULel\lb3.ib~Hlu~1uv\'rt\l"1lehm~aJ (TI~1f<ilu ~n~"ijd::nL'l. 2556: 4) 
'IJ q q 

~\I L U u~n1aJ rl1 'Yl1 ~"lJ el\l ~ilil~l un1dL ~1aJ ~11 \lrlm~::~l U dl ~di ~ nu ~L ~~ U<il1aJ L U1'VlaJ1 ~"lJ el \I 
'IJ 'IJ 

'VI in ~<ildL iiel\l:U1nrlm~::~11aJ im4'uTIj::'VI11\1Uflfl L'l (Interpersonal skills) LUUfl11aJ ~laJ1jrl"1l el\l 
'IJ q 

LL~L'l::flwYi:udhJ~tliJvruTIau~nu~~u LL~~\li1\1fl11aJ-j1aJiieJ dJuii<ild l~h l~di~j~ ~laJ1jrl 
UL'lmU~~Url~U~~LLL'l::~eJaJfu~\lnuLLL'l::nub~ ("lJlqJ£ju ~L'l~t 2548: 5)~\I,xUrlm~::fl11aJiaJvrUTI 
d::'VI11\1Uflfl L'l~\I'iil1 LUUeJ rl1\1aJ1n ~ eJn1jlil~ nj::U1Un1jL~ ~U 1eJ rl1\1 ii ~1U -j1aJ ~\I L uwu:ulil~ ~\I L ~1aJ 

q 'IJ 

1~~L~~uLn~unim,rUTId::'VI11\1~L1~Unu~L~~uLeJ\I 
'IJ ~ 'IJ 'IJ 

yf\ld ti ~lUaJ1 b~ii\llU ilil~ d=l ~1 nu ~\I L~1aJrlm~::fl11aJ iaJvrUlf':i::'VI11\1Ufl fl L'l1~ ~1 -nn1d 
q 

i~n1dL1~U 1UUU-j1aJ ii eJ (Cooperative learning) 1 u j1 ni"1l'li'Yl m~l ~<ilf[~ ~ t:-IL'ln1d~m~1'\A1U11 
'IJ 

n1jlil~ n1jL ~~ U 1LL'lJ U-j1aJ ii el ~laJ1drl vr<icIJ U 1 rln M::fl11aJ iaJ vrUTIj::'VI 11 \I U fl fl L'l b~ (Jose-Reyes 
'IJ q 

Ruiz-Gallardo. 2012: 40)~\I L~1aJl ~Ln~n1j't11\11ULuun~aJ~laJ1drlvr<iclJU1aJUM~1~L~U 1<il~ul U 
q q 

'VI L'l1 ~ ") ~lU L"li'U rlnM::'Yl1\1 i\lflaJ~lUiaJvru1if11'\A1nU ~~U 1~ ~ ~lun1dL~~U ft~ ~iTIn1jn ~aJ~\I ii 
'IJ 'IJ q 

t:-I L'l ~ eln1dvr<icIJ U1 rln M~'Yl1\1 i\l flaJ LU U rln M~ ti"lt1 ~1 ~ eJ rl-j1aJnUUL'l::'t11\11U-j1aJ flU ~~ U b~ 
'IJ 'IJ 

(Bulton. 1974) 
.J'.. .. . VI ... <'9 <'9 .... 

Ueln:U1nu LL~LU~m3Jm6]jUL<il'Yl'Yl (Danielle Mercedettl. 2010: 1) b~~nM1rl\ln1d:u~n1j 

L~~U 1LLUU·:h aJ iieJ LLL'l::b~L ~UeJ11n1jlil~n1jL~~U 1LLUU-j1aJiiel:u~"li'1 ~ ~\I L~1aJfl113J~laJ1drll ~ 
'IJ 'IJ 

~L ~ ~ uii fl11aJ ~U l:u ii3J 3J aJ el \I LLL'l ~rl ~Ufl ~1 U 'Yl1 \lU1n ~ \I n1 j't11\11 U -j1aJflULU un ~ aJ:U~ LU U 
'IJ q q 

~ ~ L ~3J ~U"lJ el\lU ~ i3J vrufti~ aUL tlu j1 n~lU"1I eJ\lrlnMdfi <il Ueln:U1n:u~ ~laJ1jrlvr<iclJU1rln M:: 

fl11aJ iaJvrUTIj~'VI11\1Uflfl L'l i.~U~1 ~\I'\AIU:U1n'VIL'l1 ~ ") \l1uii~11n1jlil~n1jL~~U 1UUU-j1aJiiel 
q 'IJ 

~laJ1jrlvr<iclJU1 ~L'li3Jf\'YlTIrn\ln1dL~~U LL U1~~UL'l::L:U<ilfl~1 Uj1 ~i"1l'li'Yl ~1~1 ~<ilfl~~fl\l~u LUU 

n1j~ibu ~U U 11n1jlil~n1dL ~~ U 1LLUU-j1aJ ii eJ iiUj:: ~'YlTIf11'\A11 Un1d~\I L ~1aJ nj::U1 un1dL~~U 1"lJ eJ\I 
q 'IJ 'IJ ..... . 

t:-ILj~U (SlaVin. 1995: 16-19) 
'IJ 

UeJ n:U1 n U ru 'VI 1 ~1 U n1d"lJ1 ~ rl n M::n1j~11\1 fl11aJ iaJvrufj::'VI 11\1U fl fl L'l LL~1 ~\I'\AIUU ru'VI1 
~ q ~ 

,::t A A 6".d d cv ~ Q..<I t.IA Q..<r d A 

"lJ eJ\ln1jaJ U U 1fl~'Yl1\11'Yl m~l~<ilj'YlflL'll~LflL'l eJU :U1nuu 'Yln'VI L'l\l ~elU"lJ eJ\I J:.n:u ~ U~<il\lrl\l LL U 1fl~"lJ eJ\I 
'IJ 

~L~~U tib3J ~laJ1drl elTIU1 ~i1\1 L 'VI<il t:-IL'll un1dL~eJn<il eJU~lrl1aJl wn el,xu ") b~ ~\I LUU~\ltiLn~~ULLL'l:: 
'IJ q 

LUUeJU ~djfl~ eJn1jL1~U 1 UU'Yl L~~u5~ bU LuuuruvntiLn~~u 1 UU1U'Yl"lJ el\l1 d\l L~~U tiw.ii~~ eJ\ln1d 
q ., 'IJ 

vr<iclJU1 LLL'l::<il eJU ~lrl13J:U1 nuru'VI1tiL n ~~u 1 un1jlil~n1jL~~Un1j~eJU '\AIu111 UeJ~ <iln1ji~n1j ., 

L~~U 1LUU jU uuui\l L~aJ 1~ m UUn1j~eJULLUUUjjm muu'VIin i1\1LL3J11n1d~eJUUUUUjdm ~:u~ 
'IJ 'IJ 

b3.ib~ ~\I t:-IL'l~ el t:-IL'l iaJf\'YlTIrn\ln1dL~~u 1 U 'Yl1\1L'lU U~udj~J1n1~1 Un1jL~~U 1,xum:u:u:: ~\lb3J'I-l, l~U h 
'IJ 

"111 ~n1dL~~U 1-j1aJnu i\l,xu~~eJu~\lfl1jufu LU~~U jU LLuun1d~eJWinnjU UUUUjdm ~tiL UUfld 
'IJ 'IJ 'IJ 'IJ 'IJ 

Luu~urj'n L'll\1aJ1 LUUn1j~elU tiL ,:rU~L~~ULUU~lflru L vt el-W<iclJU1rlnM::fl11aJ iaJvrUTId::'VI11\1Ufl~L'l 
CIJ III Q,I q 

fl1ufibUnUn1jvr<iclJu1LLU1~~'Yl1\1i'Ylm~1~<ilf 
'IJ 

1~ ~n1del eJn uuun1dlil~n1dL~~U 1L vt eJ-W<iclJU1 LL U 1~ ~'Yl1\1i'Yl m~l~<ilf fl1jLUUn1dlil~n1d 
'IJ 

L ~~ Un1j~el U .yfnj::~u 1 ~ibn L ~~Uf1U 'VI 1 LLL'l~~11\1 el\l fi fl11aJfl~~1 ~<ilUL eJ\I ~laJ1drl L ~elaJ 1~\I 
q 'IJ 
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• I 6' .. .,: d ... '1."1' .... .d • I ....... ... .J'.,. ..... 
lJ'j:: "lJnTHll,L IiI:JJ LLL'l:: ,,-\I 'Yl IiIUL eh'l fI U'V'l U ~ UlJliJliJUU 6J5-\1'jlJ LL U Unl'jliJ iii nl'jL 'j~U 'jUfI El nl'jL 'j ~UIiI1 ~ 

q 'II 'II ., .. 
A.d Q; Q..oo.cJ Q..,f. • .::t,::::l Q.../I &:I 0 Q..oO..::9 a.,...:::t a I 

11)1 !IliJn'jnl'j"U L"1::5 "lJU( 5E Inquiry learning model)'Yl:JJ t'lnMru.::'Yl"lf1tyfi El 1. um 'j~U:JJ"1U 

11:JJ 1 UU'j::L~u~;hrn:JJ L ~-\ll'Yl ~1~1 "IiIf2. ~L1~U3J'VI imnu 'VI1Elu'j::i'nM'V'l mu"lJ El-\l~htll:JJri cff-\l;]u3. 
'II .... 

~L1~U"fl-\1~1 ElTIUl ~liJln'VI imnUL ~Ellil flU~ltll:JJ L ~'I'Ii'Yl m~l "IiIf4. ~L1~UL ~El:JJ 1~'I'I~1 EllfUl ~ri 
'II ... 'II 

llill, U ~fl '1'1 ~ fl11:JJ f'Yll'1'11'Yl ~1 ~1 "IiIfLLi;~ ::5.~L 1 ~ U~El "1'j~1 El lfUl ~ LLt'l ::':1.1 L "u El'VI in~i1 U~ fl ~5u 
'II 'II 'II .... 'II 

(n:JJt'l1'j'jru. nU~lU'J::~'YlTI~ 2558: 2-3;National Research Council. 2000) Luunl'ji'IiInl'jL1~U 

nl'j"ElU riaJ'I'I L Uunl'jLLnuru,.,\1 IiJU~U'V'lUfl11:JJf'VI~Elnl'jLLrluru'VIlritln~ El'l'l~1 ~ IiIULfl-\l LLt'l::"l :JJl'jtl 
q cv cu QI cu 

Ulnl'jbLrluru'VIlifu:JJ1Uful "151. w~i IiIlh::"ihlUl~ 1 iii mXm 1~UIiJ::l~1.h::"unl'jrnlil'j'l'l1 unl'jL1~U f 
~ 'II 

Li!fl'VI1'j1~i"15111i1~lin'j::u1unl'j'Yll\1i'Ylm~1"IiIf (1l'V'l Lt'll'V1l'V'lUt'l£1. 2537: 119) 
'II 

a.,.. ~o Q; a.".c=i III Q,..< Q.../I A ~ 
IiJln t'l n Mru::'Yl "1 fI ty"lJ El'l'lnl'jliJlilnl'jL 'j~ UlLLUU1!1liJn'jnl'j"U L "1::5 "lJU( 5E inquiry 

learning model)'V'lUl1 "1 :JJl'jtl~'I'I ~t'l1 ~LL U1~IiI'Yll'1'1i'Yl m~l "IiIf3Jvr~ulnl'jri~;ru LL~'VIln L .nEl 'VI 1 

'Jl ~i"1513Jfl11:JJ ~ln6JJU6JlflUL nu lU 3J ~ t'l'l111 ~~L1~UEllliJliJ::laJ "1:JJ1'jtl'l11f111:JJ L ..ul11iJ~1 ~IiIULEl'l'll~ 
'II 

(1l'V'l Lt'll'V1l 'V'lUt'l £1.2542: 156-157)d'l'llUnl1,xu ~1i'~lLfI'jl::rfl1nl'j"ElU~1 ~ll1i'n'jnl'j~U L"1::5 
'II 'II ~ 

.ffu 'jU LLuuilh~ ~1 EllliJliJ:: LLrlU ru'VIll~LL~laJ fI'jflUfi L'l:JJ 1 iii ~ LQ 'V'll::U ru'VI1"lJ El'l'lun L 1~U rilaJ "1 :JJl'jtl 
ClJ QI q QI 

'I11'1'11U11 :JJnu "r'l'l.uL 'V'l'jl ::nl'j'l11 'I'I1U11 :JJnu 'VI~Elnl'jU ij i:JJvrU1h::'VI11-\1nU laJl "15~n Mru::~lf1ty 
"lJ fl'l'lnl'ji'lil nl'jL 1~U fLLUUll1in'jnl'j~U L"l:: 5 .ffunl'ji'lil nl'jL 1~U fLLUU11:JJ!i El ~'I'I L uunl'jL~:JJ 

'II ~ 'II 

L~:JJ ~lU -nnM::LLL'l::U 1i i:JJ vrWJh::'VI11'1'1U fI fI ~ 1 ~ nunl'jL 1~U fLLUU ~U L"l:: LL~:: £J'I'I L UU nl'jL 1~ U fri 
~ q 'II 'II 

~'I'I L"~:JJl ~~L1~U"151 ~ L 'VI ~ ElllU L"~:JJ~ Elnl'jL1~U f IiJU"l :JJl'jtl..ul:JJ ~lU 'j::~unl'jvr~ulri ~L1~UlaJ 
'II 'II 'II 

"1:JJ1'jtl'l11l~~1 ~ iii UL El'l'l LL~ "1:JJ1'jtl'l11l~Lrlfl l~fufl11 :JJ"151 ~ L 'VI ~El1iJ1n ~ri3Jfl11 :JJ"1 :JJl'jtl :JJlnn11 
'II 

IiIl:JJ'YltlM~vr~ulnl'J'Yll'1'1"~Utytyl"lJEl'l'linEl'Yl"fi (Vygotsky)L1~n11 "The zone of proximal 

development" 'VI~El "ZPD" (Moll. 2014: 45-81) 
., ., 

Q.../IQ.,.I 0 Q..of d ~ Q;Q..<I A Q.,.o, Q.; Q../I d v 
IiI'I'IU U 'VI 1 nUlnl'JliJ iii nl'jL 'j~U 'jLLUU1 11liJn'jnl'j"U L"1::5 "lJU 'j1:JJnUnl'jliJlilnl'jL 'j~U 'jLLUU 

'II ~ 'II 

11:JJ!i El L UU 'jU LLUUri ~-\I L"~:JJl ~~L1~U3J~1U 11:JJl unliJn'j'j:JJrinl'V1UIiI;rULL~::~n-nnM::n'j::U1unl'j 
'II 'II 

~IiIl U 'jl ~i"1511'Yl ~l~l"IiIf 3Jnl'j11'1'1 LL~U mJ'I'Illl'j::'I'I1U finn1'j1U ~IiI"15Elul U 'V\'ll'lriLLL'l::nl'jL1~wf 
'II 'II 

"lJ El\l IiIUb fl'l'l 3Juij i:JJvrUlh::'VI11'1'1 L ~ Elul un~ :JJ~;]U n ~1 LL"IiI'I'I El Eln IiI1:JJ~n ~lll'V'l"lJ El'l'l 'ilULfl'l'l 3Jfl11:JJ 

n'j::~ fl~flfu ":JJ1~n 1 un ~:JJ3J fl11:JJ "U h 1 unl'jL1~u:JJln;]u ~'I'I ~~ 1 ~L ~ElU finnl'j"151 m 'VI ~ElL ~ElU 
q 'II 

1 un ~:JJ L ~ fl uri L rl-\l nl1 ri3J fl11:JJ "1 :JJ 1 'jtl "151 m 'VI ~ ElL ~ fl ul U n~:JJ ri el ElUn11 U llU ~fl11:JJ ~1 L 1liJri 
q q 'II 

:'I'ILU1'V1:JJ1~l111:JJnu('Yi'V'l£11'il,r aJ'I'In'j'Ylfl'l'l. 2558: 845) 

1 iii ~1 U'I'I1U ii~d~1i~"lJ El L"UElnl'j 1 i'ju LLUUnT'Ji'IiInl'jL1~U TI'Yl ~1~1 "'ilfLLuu111i'n'jnl'j 
'II 'II 'II ~ 

~UL"l:: 5 .ffU( 5E inquiry learning mOdel)~'1'1 LUU 'jU bLUUri3JU'j::~'Yllf1l1'V'l L'VI :JJl::":JJnunl'j 1"151. U 
'II . 

Q. A 6"0 I Q.,.o Q.,I .c:I V I A • • dA 

'jl ~1"1511'Yl m~l "'il'jUl:JJl ~ "lU'j1:JJnUnl'jliJlilnl'jL 'j~U 'jLLUU'j1:JJ:JJ El (Cooperative learning) 'Yl:JJ 
'II . . 

I Q..oI a,.... Cl.<o' 6" I A A fj' A A A d.dA 

'il fl'Yln'M::fl11:JJ ":JJ'V'l U 1)'j::'VI11-\1 U fI fI t'l LL~:: LL U1 filii 'Yll '1'1 1 'Yl m ~1 "'il'j L 'jEl '1'1 1)'j'j:JJ"151 'il"lJ El'l'l "'1'1 :JJ"151 'il "lJ fl\l 
q 

um1~U 'j::~u.ffuaJ1)~ :JJ~nMluri 4 
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o A"" 

fl1f11aJT~HJ 

"' 
nl'J1 i1"U bb'lJ'lJnl'~'''il~nl'H1tJ'\-I, 1'mJU111';]<Vn1"nl';i~U bffl:: 5 "11'\-1, 11:IJrlUnl1""il~nl1"b1tJ'\-I, l' 

'U 'U :;w 'U 

3Tlm:IJ~m~nuYl 4 

2. b ~ El~n'Ml t:-I~"lJ El.."lnl1" 1 i1"U bbUUnl1""il~nl1"b1tJ'\-I,1'bbU'lJl11"iln1"nl1"ffU bffl::5 off'\-l, 11 :lJrlU 
'U 'U :;w 

I 4Q,. A ft 
1"::'VI11.."l'lJ~~ ~ bb~::bb U 1~ ~'YI1.."lTYl til ~1 ff~1" 

q 

;'1'" .J' 0 <V ... d 0 .r~U U ~... d <V 
2. b:u '\-I, "lJ El :IJ ~ 'Y'I wIn U ffl 'VI 1" 'lJ ~ 1" t:-I ff El '\-I, 'YI ';] :: '\-I, 1 bb '\-I, 1 'YI1.."l '\-I, L 1":: tJ n ~ L".ll' b'Y'l El ';] :: 'Y'I ~ '\-I, 1 

'U'" 'U'U q 

flnWll'Y'1"lJEl.."l,rnb1tJu1'IXii~rn.n1'Y'1~d.."l;f'\-l, 
q 

3. ~.."l bff~:lJ1 'IX~b 1tJUYl3h::~'lJ ~ ~ i:IJr]'YI~;'l1.."lnl1"b 1tJ'\-I, 1 '\-I, 1"::~'lJ ff.."l iinl1"bb~mU~ tJ'\-I,nl1" 
'U 'U 

b 1 tJ'\-I, l' b fi ~ nl1"bbU.."l U '\-I,nl1"".rl1 tJ b 'VI ~ El1"::'VI11.."l ~b 1tJ'\-I, Yliifl11:IJ ffl :lJl1"rl ~l.."l1"::~U ~.."l ~ ~ 1 'lXb fi~nl1" 
'U 'U 

b1tJ'\-I,1'11:IJn'\-l, U1LU~~11:IJ~lb1';]1'\-1,nl1"'Yl1.."l1'\-1,11:IJrlU~g'\-l,1'\-1,i.."l~:lJL~ 
'U 'U 'U 

A Q; 

'lI f) lH'lI m'll f) \J n 1 ii'l "il tI 

tl~~~'n~~~~~n'~~~~ 

U1"::".ll'l n1"Yi1".ll'1 '\-I, nl1"l"il tJ ~f.."l it ~ El 'IX m 1 tJ '\-I, YI ii1"::~u ~ ~ i:IJr] 'YI ~fl11"b1tJ '\-I,ff.."l 1"::~'lJ.ff'\-l, 
'U 
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n~3J~1a r.h..1ril "lJi. Un11"lirJ~1':f..1U fimXm~rJU1"::~U.fftUrllrJ3J~m~ni]ri 4 bb~Un11"L~mj, 
q 

1'Yl rJ1~1 ~<ilf "l.I a..1 h..1 L ~rJui..1 n<il ~lUn..11UL "l.I <il'Yfu rin11"~m~laJllrJ 3J~nM1 L "l.I<il 1 n1"..1 L 'Yl'W 3J'VI1Ufl1" 
q 

.111flL~rJufi 1 i]n11"~nMl 2559 L~ann~3J~1arh..1 l<ilrJllin11"L~anLLUUL~1::~..1 (Purposive 
q 

sampling) 3J1J..1'VI3J <il2~ a..1 L ~rJU LLG'l:: 1 "lJllin11"~3J a ~l..1J1 m ~ an1'V1U<il~ a..1rid:Jun ~ 3J'Yl<il G'l a..1 LLG'l:: 
q q 

n~3Jfl1Ufl3J 
q q 

n~3J'Yl<ilG'lfl..1 L~fun11"-;l<iln11L~rJuiuUUlil-;ln1"n11~UL~1:: 5 .ffu 'h3Jflun11i<il 

n11L~rJwfLLUU113J5jmhu1u 32~u 
'IJ 

n~3Jfl1U~3J L~ftJn11-;l<iln11L~rJuibbUUlil-;ln1n11~lHin:: 5 .ffu LLuuun~ 
~lU1U 31flU 

m'JttlhYi ~nltl 
1. ~1bbU1a~1:: 

'" Q..o< .d ~ a.....~ ~ Q..o<. a..... a." .d.., I A 

n11~~n11L 1rJUJLLUU1il~n1n11~U L~l:: 5 "l.IU 113JnUn11~<iln11L 1rJUJbbUU1"13J3J a 

2. ~1LLU1<il13J L~LLTi 

... 
1. fll~~~fll~t~tI"~UlJlJ-Jllifl~fll~~lJtGfl~5 '2l"-i'l3JnlJfll~i~fll~t~tI"~UlJlJ 

~ ~ ~ 

-i'l3Ja:ii) Lllun11-;l~U1::~unl1mriL ,:rU~L~rJULllu~lflru l<il rJl ~~L~rJU 'Yh..11U 113JnuLllun~ 3J L~n 6) 
III QI qJ q 

4-5 fl U .111 rJ 1 un ~ 3J fl G'l::fl113J ~13J11rl L ~ a 1 ~dl <il n11LLG'lnL tl ~ rJU LL~<il..1 i'i..1n11"lh m 'VI ~ a"l.l a..1 
q 

un L~rJul un ~3J L rl..1 rlU un L~rJul un~3J a aU~13J11rl ~i'l..1f11 fl~U1 rJ a an3J1 L~113Jnu ~::'Yi aul ~L ~U 
q q 

i'i..1fl113J L ~fl3J lrJ..1"l.I fl..1u1::~un11mL~3J LLG'l::u1::~un11m1 'VI 3Jri~13J11rl~<il'VI1f11<il aUL~ ~1 rJ<ilULa..1 

ill LU ~Lm 1~<il'Yl1..1~'Yl rJ1 ~1 ~~frirln ~ a..1 L~ 113Ji'i..1n11Ln<il'YlnM::fl113J i3J'l4'uTI1::W:h..1UflflG'l riL~ 
'IJ 'IJ q 

~lnul1 i3JvrUTI1::'VIi1..1 ~L1rJunu ~L~rJuLa..1 l<il rJn11L~ an1u LLU U n11"L~rJu i'bbuUl11-;ln1n11~u L~l:: :;w 'IJ 'IJ 'IJ 'IJ:;W 

5 .ffut:-Ju 1nntJ11.hLUUn11"i<iln11L ~rJU i'bbUU113J 5j a J..1Ut:-Jl-;lrJ L~~nM1 bbG'l::11U113JJ..1'VI 3J<il 5 
'IJ 'IJ 'IJ 

1uLluulli fia 
'IJ 
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I I a.,.. &:1.6' 

1.1 nTm'lJ-\ln~1IbblJlJ~1I'l'Yl]) (STAD : Student Teams-Achievement Divisions) 
, , , 

Q../I Q; .d ~d did .d d 0 .d a.,.. 

b VI 11 1 ~ ~ 11 n 'lJ n 11 "il <il n 11 b 1 ~ U 1 'Yl1l n 11 'Yl ~ ~ El 'lJ ~ El ~ 11 n 11 El El n bb lJ 'lJ 'Yl ~ ~ EllJ 'Yl1l ~ 1 ~ EllJ 'Yl "1l' ~ b"il U 
'IJ 

1 oK ~1 VI 1lJ nl1~El U bri El"illJ 'lJ 'Yl b 1 ~ U 1 Ubb ~ ~ ~,r1-n El b ~ El-\l b vi El b U U nl1~ 11"il ~El'lJ ~ 1111 b -nll"il"lJ El-\l 

un b1~U 1 Ub .nElVllV1~El bbU 1~~1'Yl m~n ~~fl U~l'lJ b1~U,xU 
1.2 nl1bb-n-\l..uU1~Vll1-\1n~1I~1mn1l (TGT:Teams-Games-Tournament) 

b Vl1Il~ ~1In'lJnl1i~nl1b1~U f~ b uunl1bb-n-\l"llUb vi El b n~~1111~un~U1U~fl-\1lJ11~lnl~1 unl1 
'IJ q 

b1~U f bUU 1U bb'lJ'lJ"1J eJ-\I b n 1IrI ~i~nuEl Eln 111 ~ El'lJ ~htll6J bb~~b nlJ ~~~1Ifl~ bb U U fl11l"lfb vimuunl1 
'IJ 'IJ 

~11"il~eJlJ~1111 b"lll1"il"1J eJ-\I,xn b1~U 1 Ub iteJVllV1~El bb U 1~~1'Yl m~l~~fl U~l'lJ b1~U,xU 
1.3 U~~Ulfl1111f (Jigsaw) 

'IJ 

b Vl1Il~~1In'lJnl1"il~ nl1b1~U frlb UU 1 ~tfb 1~U 'Y'I m ~111 b n~nl1b1~U fb viElriu l111th ~'Yl eJ~ 1 'lKb vi eJU 
'IJ 'IJ 'IJ 

1 U n ~ 11 W -\I b.nEl Vll"il ~ ~ eJ -\I b3-i ~1 n VI ~El6JJ'lJ &JY eJ U b nUb U ~16Jl1tl 'Y11 fl1111 b -nll "il b~ ~1 ~ ~ U b El-\l 1 U 
q 

1~~~b 1 ~1 eluiu ~11111tlth ~'Yl El~~111U1~bcilu rlnlV1u~ b~ bb~~fl1~~eJU"il~~ eJ-\lijnl1Eliiu11 ~~1U 
'IJ'IJ q 

1111 n'lJ un b1~u~n~.f-\ll U~ ElU 'Yll ~ b vimj eJ-\lnUbb U 1~~~fl~1~ bfl~ElU 1 un1&.rI,xn b1~uijnl1~El~11 
e:;~'Y'I~1~ 

1.4 nl1i~bblJlJn~1I"1h~11~lJ~fl~ (TAl: Team Assisted Individualization) 
q q 

b Vl1Il~ ~11 n'lJnl1"il~ nl1b 1~ U frlijnlTyh bb'lJlJ'Yl ~ ~El'lJ bb~~Vlln ~1Iliin 1 U n ~ 1I'Y11 bblJlJ'Yl ~ ~EllJ e:;~ 
'IJ q 

~1Iliin fl U ~u rI'Y11 tl n ~ El-\l ij ~1111 ~11111tll U nl1eJTIlJl ~l ~b vi eJU W-\I 1 Ubb U 1 'Yll-\1 rltln ~ El-\l b~ 
'IJ 'IJ 

bblJlJ'Yl~ ~eJlJ <il eJ-\I ij ~1111i'~ b "ilU ijVl innl1l unl1eJTIlJl ~ 

1.5 hhbbn111nl11111iieJ 1 unl1alUbb~~bii~u (CIRC : Cooperative Integrated 
, 

• •• Q."oI Q.o< .c:I IioJd 9,.1 I I 

Reading And Composition) b Vl1Il~~1InlJnl1"il~nl1b1~U1'YlbU Unl1EllUlJ'Yl~1111 nl1eJ1UEl eJn 
'IJ 

b~~-\I bb~~nl1b ii ~U~l ~'Y'Ivf ~-\lfl11'oil~ 1 "lfn'lJlJ'Yl b1~U 'Yll ~ 6) ~ijnl1~1U~1~'Y'Ivfrlbuu~li'Y'lvfbQ 'Y'Il:: 
q 

'Yll-\1ih1'Yl~1 (Technical term) 

1~ ~J-\I 5 1U bblJlJij eJ-\I'f1U1~n El'lJ"lJ El-\lnl1i~nl1b1~wfbblJ'lJ1111iieJ ~El~~~ eJ-\lnu J-\I 
'IJ 'IJ 

"'. 1 ..... .r d %..... • I"" ......., '1 ... .,. 
5 El-\lfllJ1~nEl'lJ ~-\lU 1. nl1'Y'1-\1'Y'11bb~~nl1bnEln~nU 2. nl1lJ1n'M1V111eJnUEl~1-\1 m~"1l'~ 3. fl1111 

'IJ 

flJ ~~"1l'EllJrI ~11"il ~eJ'lJb~"1J El-\l ~1Iliin bb~ ~~flU 4. nl1l oK'Yln'M~nl1U 11 i1lvrUlh~Vll1-\1n ~ 11 lJ~ ~ ~ bb~ ~ :;w q q 

'Yln'M~nl1'Y11-\11Un~1I rJeJ ~ 5. nl11b~11~~n1~lJ1Unl1n~1I 1~ ~1UbblJ'lJJ-\I 5 it~~ElU~16Jl1tl 
q q 'IJ 'IJ 

b~ El n 1 "1l'L~ ~111 lJ~'lJ 'Yl"lJ eJ-\I n'oiln1111 bit eJVll 1~ ~ ~b 1 ~1 bbfl~1~~'lJ"lJ eJ-\I ~b 1 ~u 1~ ~ ijnl1~~'Yl eJU 
'IJ 

El-\l'f1U1~n eJlJ"1J eJ-\lnl1i~nl1b1~u fbblJ lJ 1111 iiElJ-\I 5 El-\l'f1U1~n eJlJnl1i~nl1b1~U fijJ-\lVl1I~ 5 
'IJ 'IJ 

1. nl1~fl-\1fl1111~ul"il1111nU (Cooperative engagement) buunl1ulb-nl~ 

lJ'Yl b 1 ~ U 1 ~ ~ nl1l "lf~1 tll11 ~-\I ~ ~ n1~<ilu 1 'IK~b 1 ~u ~u 1 'oil 1~ ~ ~1 tll11,xU eJl"il"il ~ b UU nl1'Yl'lJ'Yl1 U 
'IJ q 'IJ 

~1111fb~1IVI~eJ~ltll11r1Ul bU ~lJ'Yl b1~U ~'oil~b1~ubbfl~ijnl1bbfln bU~ ~u bb~~-\l1I1I1I eJ-\l1~Vll1-\1 ~b1~U 
'IJ 'IJ q 'IJ 

1 UU1~b~U~ltll m!u 6) 
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2. nT'H~111';)~~~::~u'Vni1:IJnU (CooperativeexpJoration) fl11!f~aui~n1::U1U 
'II '!I 

nG'i:IJ i~ 1 vliin11~~1j.JU'YIU1'Y1 bb~::'VI :lJU~ 1r.JU'VI,xT'Yin113j.Tl11::fl11:IJ ~1Iul!f'j,t11~ £.J ~lun1::U1un11 
q q '!I 

~1£.JU i'~111,;) bb~::~U 'VIT'h:IJnu 1::W'j1~ 1!f~1£.JU 1 unG'i:IJ~~£.l1nU~~~::1::wi1~nG'i:IJ 
'!I '!I q q . 

3. n11a TI-U1 £.l°h :lJnu (CooperativeexpJanation) U1f111 :lJi''VI~a~l aTI-U1 £.JYi 
'II 

11U11 :IJ:IJ1 ~~Gf11 wffwYi 2 :lJ1 aTI-U1 £.J11 :lJnu~:lJ1i5n.Tl1r.J1 unG'i:IJ iin11tl1nM1'V11~m v:JaY11f111:IJ 
q 

~"JJ1lu11:IJnU 
g,; I Q...I • • 0 o.c::. A 

4. n11"lJ £.l1 r.J fI 11 :lJ111:IJ n U (Cooperative eJaboratlon)U1 fl1 allU1 £.l'VI 1 a 
'!I 

~bU 1f111 :IJ~~ri~lU:JJ1 aiitl11 £.J.Tl1 £.J1 unG'i:IJL v:J a1 vi ~:lJ1i5n11:JJnu~~"JJ a~1tl bb~::ii1an1 ~arrU1 £.J di~ 
q q 

fl11:JJ ~ .;gmiu 1 U~U~eh'l U1 ~~Uf) ~uu ~UUbb U1~~"lJ f)~nu~~~::nu ~1:JJ11rltlfu ~tl~ £.JU~l~ f)U'VI~f) 
q 

~~ U1f111:IJ~~ 1~ 'VI1n rr~l~~a~flGff)~'VI~afl~l~~fI~f)U,;)ln"JJm V1,;),;)1" 
5. n11tl1::dJu(:.J~11:JJnu (CooperativeevaJuation)~1:JJ11rl~11,;)~1f)rrU1£.J'VI~f) 

~1~aU,;)lnn11tl1::dJU11 £.lUflfI~~1 £.J~u~a" tl1::dJU.Tl1£.l1 unG'i:JJ n11tl1::~:iJu1::'VIi1~nG'i:IJ 'VI~a1 U 
q q q 

1tl ~~UU"lJ f)~fl1~ 11 ul!fth:: ~:iJUbb~:: (:.J~"lJ f)~n11tl1::~:iJu 1~i1';)::tl1::~U fl11:JJ ~1 ~ 1,;)'VI~f) Gf:JJ ~ 'VI ~1 ~:JJ1i5n 
'!I 'II '!I 

,;r a,,3jfl11:JJ [ju~ .;gU"15:JJ £.J f):lJfu (:.J~"lU"lJ f)"n G'i :lJ11:IJnu ti~ (:.J~ 1 vi ~1 :lJ11rlY11~lU 11 :lJnu 1!f5u 1~ f) ~1~ 
q '!I 

2. "'nH:::~"J13Ji3J-w,"fi"i:::'Vi';h\J'l.J~~~ 'VI:JJ1 £.lii" fl11:JJ~1:JJ11rl"lJa"UflfI~ 1 un11ii q q 

tlfii:IJvrulf~~nubb~::nua ~1" ~ 'VI:lJ1::~:JJ bb~::iifl11:IJ ~ -ill hYi~~ anu 1~ £.l ~~~~" a anii".Tl11::fl11:JJ 

~tlUI!fU1 ~"JJ1lu 1 UU'YIU1'Y1'V1,xlYi"lJ f)"~U Yifu ~~"1l'au3jfl11:IJ~ .;gmiu1 U~U~f)" ~fl11'\A11 Ufl11:JJ bb~n~l" 
'!I 

"lJ f)" 1!f5u ~1:IJ11rlY11"1U'i1:JJnuI!f5u 1~ f) ~1,,3jfl11:IJ~"lJ 
'!I '!I q 

1~ £.J"lU 1i£.l 1 uflf"dl~~~ an 1 i~fI~a,,3jf)1~'Y1nM::fl11:IJi:JJvru1f1::'VIi1"UflfI~"lJ f)"un ~1£.JU ri 
q 

f! .. Jli£.Jvr<nlU1,rU~~~::~iiu"JJa:IJ~~1m~uutl1::~:iJu~U~a\l:JJ1~11~1U 5 1::~U 
'!I '!I . . 

A. A tt #:II A A. .::t,9A 4 g,; 

3. U," "J ~ t9I 't11 \J "J 't1 tl1 ff1 £<f@'l"it'H)\Jfi"i13J2i"1@'1t! fJ\J £<f\J 3Jl) "J @'I 'VI:lJ1 £.J rl" n11~11" 

~1 f)rrUl £.J"lJ f)\lun ~1r.JuYiiifl11:IJ ~ "JJ11';) ~~ £.J1nu ~~f)"1l11:IJ"151~"lJ f)" ~"ii;j1~ tl1::n f)U~1 £.Jvf\l'VI:JJ~ 
9 bbU1~~ 1~~~r\ ~\lii;j1~ Autotrophic/HeterotroPhiC~\l3j;j1~n1d~uvrulfn~lnn11fnM1~~£.J.Tl1'\AI 

q q 

A Q...I 6' d.c=:a. Q..oI.A. .d ~ &::I A 6' 

"lJ f)" '\AI"1l'~~~::~~1 ~1"lJl'Y11""1l'1TYl £.J1 '\AI Ulp ~1n11:JJ"1l'1,;)1£.l1l11:IJn!J bb~::'1'1 rj M!J '1'11"1'1'1 r.J1~1 ~~1 ~~~:: 

n11~n M1;j11'Y1 r.J11 ~ £.J1 i~~uul ~ bb U 1~~1'Y1 £.l1~1 ff~f ~~a\l 1l11:JJ"1l'1~"lJ f)~ ~\I iiii1 ~ ~~UUtl1U£.l 
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n'H)1Jtt"'l~~1"n1";i~~tI 

nT1u,l'nJ LLUUn1~,j~nl'H1EJ'U 11'Yl tJ1f'11~~)'fbbuu11'1,jn~nl'.i~U un:: 5 .ff'U b ~flU,1111 
~ ~ ~ 

vrtUJ'U1 bb 'U1~~'Yl1~1'Yl EJ1f'11 ~~f bb~n1~1in11,j~n11b1EJ'UibbUU1!1,jn1n11~U bL'n:: 5 .ff'U b v:itJ~ 
1U bbUU b~ EJ1 ~-\li.3J ~laJ1~rlvrtUJ'U 11 'Ui1WlJ fl~'tln'M::fl11aJ iaJvr'Ulh::'Vd1~Uflfl ~ i.i ~~iln11l1,1n11 
~ ~ 

'" Q..oI .d. CJ,;I Q..oIQ,..o ~ Q..oI I Q.,.I Q..oI .d V I ~ 

"il ~ n1 1 b 1 EJ 'U 1 bb UU 11'l"il n 1n1 1~U b ~1:: 5 ".l.I 'U 111 ~ ~1 'U 1111 n U n1 1"il ~ n1~ b 1 EJ 'U 1bb U U111l aJ fl 
~ ~ ~ 

.:SQ..ot Q,..oI Q..otQ;6' I .Q.,Q 6' 
(Cooperative Learning) b V'l eJV'ltUJ'U1'Yln'M::fl11aJ~1IV'l'Uln::'V\11-\1Uflfl~ bb~:: bb'U 1fl~'Yl1~1'Yl E.J1f'11 ~~~ 

~ 

<i1bb'l.hi'U 

1U bbuun11,j~n11b 1tJ 'U 1bbU U11'1,jn~n11 
~ ~ ~ 
d ~I Cl;' Q; A v 
~Ub~l~ 5 ".l.I'U 111lnUn11"il~n1~b1EJ'U1 

~ 

, "" 

1. 

2. 

bbUU~11laJfl 

" '" A g,; d Q,..oo.d.cl .d V Q.,.I lid V CV Q,; A Q../I 

~11 11 ~~1'U".l.I eJ'Yl 1 'Unb 1tJ'U 'Yl b 1tJ'U~1 EJn1~"il~n1~b 1EJ'U~bbUU1!l"iln~n1~~1Jb~1~ 5 ".l.I'U 
I Q.,.f Q..oI .d. V I d.dQ..ol Q,..I Q..oOf)' I t I .c:::I 

111lnUn1~"il ~n11b ~ EJ'U 1bbUU~11l aJ fl1l'Yln'M~fl1111 ~aJV'l'U1l1~'V\11~Ufl fl ~ ~-\ln11n fl'Ub ~EJ'U 
~ ~ ~ 

" '" A Vd Q.,.f,:::t.d..d. g,; Q,..I d V Q..oIQ.,.I A Q.,I 

~aJ 11 ~~1'U".l.I eJ'Yl 2 'Unb 1 tJ'U 'Yl b 1tJ'U~1 EJn1~"il~n11b 1tJ'U ~bbUU1!l"iln~n11~1Jb~1~ 5 ".l.I'U 

'h 1Inu n1~,j~n11b 1 EJ'U 1bbUU"h aJii fl il'tlnl!l-~fl1111 i1lvr'U,lh~w-j1-\1U fl fl ~ ~-\lnll'"n b 1EJ'U Yli.ifun11 
~ ~ ~ 

Q.,;o .d. v Q.,.oI Q.,I A ::, 

"il~n11b1EJ'U~bbUU1lJ"iln~n1~~Ub~1~ 5 ".l.I'U 
" '" A g,;.c=t Q.,.o.d.d. .d V a..o ,c:I 'loI Q.,.I Q.; d Q..,t 

~11 1I~~1'U,".l.I fl'Yl 3 'Unb 1EJ'U 'Yl b 1tJ'U~1 EJn1~"il ~ n11b ~tJ'U 1bbUUll'l"iln1n1~~U b~l~ 5 ".l.I'U ... ~ ~ 

'h aJ n U n1 1,j~ n11b 1 EJ'U 1bbU u'h aJ ii fl bb~~,;rn b1tJ 'U Yli.ifu n1~,j~n11b 1 tJ'U 1bbuu11'1,jn1n1~~u b ~1 ~ 
~ ~ ~ 

5 .ff'U ilbb'U l~~'Yll-\1~'Yl EJlf'11~(wf'V\i~ b1tlU i.3J bb~n~l~n'U, 



• 
"" UYIYI 2 

1 unl11i'rJ flf-\ld ~i'tJL~~nMl Lan ffl1LL~:;-\llU li'm~hfi tJ1,r a-\l t~ tJ Lffua11 tJ~:;La tJ~~-\I 
'IJ 

lf1,ra~aLud 
1. ffl1:;nl1L1tJwn'YltJ1~lff~flwl.'1inff~1LLnUn~l-\1nl1~nMloffu~Wli1U 

'IJ 'IJ ... 

'W'Ylll~n11"1l' 2551 
q 

Cl; &! l:.~ a,... 

1.1 'VIGmff~1LLnUn~l-\1nl1~nMl"l1U'WU~lU 'W'Ylll~n11"1l' 2551 
'IJ ... q 

I d ~ ~ 

n~:JJ ffl1:;nl1L 1tJU 1'J'Yl tJl~l ff~1 
q 'IJ 

1.2 "il~lh:;ff-\l~nl1L1tJWr11tJl"1l'1'~hl'YltJ1L~a-\l lln:JJ"1l'l~"lIa-\l~-\liiiJl~ 
q 'IJ 

1.3 "lIe:JUL"lI~Lda'VI1LL~:;1:;tJ:;n~lyjliffa'U1'U'VI'~btJyj 1 L~a-\l 1111:JJ"1l'1~"lIa-\l~-\liiiJl~ 
2. 'Y1n'M:;iJl~1'U'VIinff~1LLn'Un~l-\1n11~nMl-i'U~'U~1'U 'W'Ylll~n11"1l' 2551 

'IJ ... q 

2.1 LLU1~~nl1vr~'Ul'Y1nMdil~1'U1:;uunl1~n'Mloff'U~'U~lU ... 
6' .. I Q..<I dA 'I 01::5!:; .c:f 

2.2 a"flu1:;naU"lIa-\l'Yln'M:;"1l'1~ b'U1:;uunl1~n'Ml"l1U'W'U~1'U ... 
A d Q.,I a,... 3a.; Q.,I ,:::fA 

2.3 'Wr] ~n11:JJ'Yl fll~'VI1-\1 LL~:;~1"1l'1~"lI a-\l'Yln 'M::"1l'1 ~ 

2.4 'W r] ~n11:JJ'Y1n'M::iJl ~yjfl11:JJ'VI'r-\l'<ill LL 'Un~1:JJ11 tJ,f'Uih:;~U~lltJ:JJ~n 'Ml 

2.5 fl'Jl:JJ'VI:JJlmL~:;a-\l~U1:;naU"lIa-\lrln'M:;iJl~ t~mr1LU 
Q.; Q,.I dA 

2.6 LLU 1'Yll-\1nl1'W~'Ul'Yln'M:;"1l'1~ 
Q,..oo Q,..I Q,.oI 6' I 

3. 'YlnM:;fl11:JJ ff:JJ'W'U1l1:;'VI11-\1Uflfl ~ 
q 

a,... a.,.. Go; 6' I 

3.1 fl'Jl:JJ'VI:JJl tJ"lI a-\l'Yln'M:;fl11:JJ ff:JJ'W'U1l1::'VI11-\1Uflfl ~ 
q 

3.2 a"~U1:;naU"lIa-\l'Y1nM:;fl11:JJi:JJvrUlh:;'VI'-.il-\1Uflfl~ 
q 

Q..<I q., Q...r Q,..oI 6' I 

3.3 LL U 1'Yll-\1nl1'W~'Ul'Yln 'M:;fl11:JJ ff:JJ'W'U1l1:;'VI11-\1Uflfl ~ 
q 

A.d q,..oo a.,.. a,... Q.; 6' I 

3.4 11lnl11 ~'Yln 'M:;~nl:JJ ff:JJ'W'U1l1:;'VI11-\1Uflfl ~ 
q 

, , 
.cia d ~ Q,..r Q..,.o ,c:i ~ I .cS 

4.2 'Ylr]Ml)'Yl Ln tJ1"l1 a-\lnUnl1"il~nl1L 1tJ'UlLLUU11:JJ:JJ a 

4.3 a-\l~U1:;naU"lIa-\lnl1i'~nl1L1tJ'Ui'LLuui1:JJiia 
'IJ 

4.4 11.lLLuunl1i~nl1L1tJ'Ui'LLuu·h:JJiia 
'IJ 'IJ 

4.5 U1:; ttJ"1l',r"lla-\lnl1i'~nl1L1tJ'Ui'LLuu'i1:JJiifl 
'IJ 

'" Q..<O .cI ~ 6' a,... Q,..I A Q..I 

5. nl1"il~nl1L1tJul1'YltJ1~lff~1LLUU1!1"iln1nl1ffULffl:; 5 "lI'U 
Q.,I .cI ~ 6' Q..I a..,...eI :; 

5.1 fl'Jl :JJ'VI:JJ1 tJ"lIfl-\lnl1"il~nl1L 1tJ'U 11'Yl tJ1~lff~1LLUU1!1"iln1nl1ffU Lffl:; 5 "lI'U 
'IJ 

.c:::I..d d "'" Q,..I a,... .d ~ fi' Q.,.o Q..t d :; 

5.2 'Ylr]Ml)'Yl Ln tJ1"l1 fl-\lnUnl1"il~nl1L 1tJ'Ul1'Yl tJl~lff~1LLUU1!1"iln1nl1ffU Lffl:; 5 "lI'U 

5.3 11.l LLuunl1i~nl1L1tJwn'Yl tJl~lff~fLLUU11li'n1nl1~U Lffl:; 5 -iu 
'IJ 'IJ ~ 
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Q..oI.d .... 0 Q.,.r Q.,.r,:::l "'" Q.,.o Q.; ~ ~ 
5.4 "lJe:J~ ~~~::"lJE),<illn~"lJe:J-\lnl1'iiJ~nT':ib 1£JU~~~UU1£J'iiJn1nTn~'UL~1:: 5 "lJU~~~:: 

... 
a.,.. .d Q.I Q..oo Q.,.r ~ Q.,.r I Q.,.r Q.,.r A V I ~ 

nl1'iiJ~nl1~1£JU1UUU11"l'iiJn1nl1~U~~1:: 5 "lJU111JnUnl1'iiJ~nl1~1£JU1UUU111J1Je:J 
~ ~ ~ 

Q = ~ 
6.UU1~~~l-\11~£Jl~1~~1 

6.1 ~111J'VI1Jl£J"lJe:J-\I~~Ul~~~l-\1i'Ylm~1~Glf 
Q..oI I .Q. A ,;-

6.2 nl-:i'iiJ~n~1Jbml~~~l-\11~m~1~Gl1 
~ 

,Q, A 6' ~ A ~.d dA 

6.3 ~ml~~~l-\11~£Jl~1~~1 ~1e:J-\lli111J"151Gl"lJe:J-\I~-\l1J".1l'1~ 

lio' lio' 

1. 'l'i~na~'ntn"n~'l"n'l";j'~n'tt'ltT"cW";)'l" VfYl1l~n";j'1~ 2551 
'U .-.sI 'II 

I 4::t ~ 6' a." ~ .d' 
1.1 nn3J~1'l::::n1'n 'l~"'l'J'YI ~1A1~<PI'l 'Hnn~<PI'lUn"nn1\1n1'l~nH11J,.n'"61" 

q qJ CU CU 

'n'YIti~n'l1'71' 2551 
~ 

~111J ~l~ru"lJ e:J-\li~ £Jl~l~~-fl UU'iiJ'iiJUUff-\l~1J t~nuvl-\l £J~ tt;lnlfi1~ui~ m~l~~f 
'" ~ ~ 

~~t;l::~ ~~ t U tt;l ti~ilu~~e:J-\lrliiwn1J~l~rue:J cil-\11Jln~~t;l::ii~111J~~£Jl"lle:J-\lnU~n~U ~ilu~~e:J-\lrl<ile:J-\I'V'IU 
'" ~ 

~ V;u1 U;ri~tJ1::-.ijl1U ~11Jl1t1~~~Uh Ut;l::bL1iuru'VI1i.~ Ul-\1~-\lt1nvr~Ul;rU1Jl ~ ~e:J~e:JU~Ue:J-\I~ e:J 
'" ~ 

~111J ~::~1 n ~Ul £J"lJ e:J-\l1J U'M£J1~ £..I e:Jl f1 £..I e:J-\I ff~111Jf~l\1i~ m ~1 ~Glfil1JnUnl1U1mlnl1~ "lllnU 
~ ~ ~ 

~l~~f~lU~U s:J dJuu1~n111Jrirh1~1Ju~rfvr~ulnl1~Gle:Jci~t;le:J~~1t;l1 ~-\I,xun1::Ulunl1ri'Yh 
~ ~ 

l~1JWI~rf~fl-\1e:J-\lff~dl1Jf~l-\1 s:J ~l£JGlU~e:J-\I,xu~ilU~111J~~rl~ilU~'VI~~tlu~t;l ~11Jl1rl~~i~~11::vf 
~ ~ ~ 

'<il~ ~1£J-\lG~h~ue:J cil-\1~ilu1::UU tJ1::~iiufilut;l::~Gl~u1'iiJ i.~ .fll £J1<il~mnu"lJ e:J-\I"llm Yi'iiJ'iiJ1-\1rliie:Jci ~~t;l:: 
~ ~ 

'VIimnurl1munl1erl-\1a-\l~,ru~uu bbt;l::~11Jl1rl~11'iiJ~e:JUi.~ ~ru~1Ju'11~-\lniill1~-\I~tlU~-\lrl~11~\I 
~ ~ ~ 

ii1 U~ n ~ U ~11Jl1t1 ~ tl Uu~~ t;l bb vI-\lnl1~1 £JU f ~-\I ,fU'y]n~::nl1vr~ulnl1~~rlih i.tJ ~nl1f 
~ ~ ~ ~ ~ 

i ~ £..11 ~1 ~~ f~ -\I ~ tl U~ ~ e:J -\I rl-.ijl ~ tl uri 'iiJ ::'1'111 'lX1J u~rf vr~ u 1 ~u~ e:J-\I bbt;l ::~11-\1 e:J ci1 u £..I ~ ~~ vi \I nl1 
~ ~ ~ 

~tJ ~ £..I UbbtJ t;l-\liti.~ e:J cil-\1 ~ 'VI1Jl::~1J (~1,rni"ll'lnl1bbt;l::1Jl~1.!lunl1ftn ~1 ~l,rn-\llU~ m::n111Jnl1 
... ... 

d Q..I d .dl A 

nl1~n~1"lJU'V'IU.!lU n1::~11-\1~n'Mllinl1 2551: 1) 

niil1J~11::nl1~1£JUn~m~1~Glft~£Ji.~nl'V1U~~11::~1~rurf-\l 8 ~11::i.l~-\lit 
~ ~ '" 

o a.,.. d ::'.:f d A 

(~lUn-\llU~m::n111Jnl1nl1~n~1"lJU'V'IU.!lU n1::'Yl11\1~n~llinl1. 2551: 1) 
I I I IV I 

A .Q. .c=Id.A Q.,.r 0 dA A A.c::IA I ~ A ,::f.dA 

~11::~ 1 ~-\l1J"ll'lGlnUn1::Ulunl1Gll1\1"ll'lGl ~-\l1J"ll'1~ 'VIU1£J'V'IWiilU"lJe:J-\I~-\l1J"ll'lGl 
~ 

t~1-\1~fl-\1 ~~t;l::'VIUlti"lJ e:J-\l1::1JU<lll-\1 s:J "lJ e:J-\I~-\lii;riGl ~~t;l::n1::Ulunl1~11-\1;ri~ ~111J'VIt;lln'VIt;l1 £..I 
, 

.d I Q.,.r 0 I &:It. .d.c::lA A Q.,I 

'Yll-\1"ll'l.fll'V'1 nl1rllr.J~e:J~~l-\1'V'1Ulin111J nl1'Yll-\11'U,"lJe:J\l1::UU~1-\1 s:J "lJe:J-\I~\l1J"ll'l~ 11~'U,lnl1~~t;l:: 
~ 

~111J'VIt;lln'VIt;l1 £J"lJ e:J-\I~-\lii;ri ~ bbt;l::~ ~~ t 'U, tt;l ti;rl.fll'V'1 
d &:fA Q..I ~ IQ.I ~ ,:::I.d.c:rt. d Q..I Q.,.r Q.; 6' I 

~11::~ 2 "ll'l~nU~-\I~b1Glt;le:J1J ~-\l1J"ll'1~'Yl'VIt;lln'VIt;ll£J1e:JU~1 ~111J~1J'V'I'U,li1::'VI11-\1 

~-\lii;ri~nu~-\lbbl~Gfe:J1J ~111Ji1JvrUTI"lJe:J\I~-\lii;riGl~1-\1 s:J 1'U,1::uuil,~1~ ~111J~1~qJ"lJe:J-\I 
nf'V'l mn1li111J"151&i nl11-n~~t;l::'<ilGlnl1~1'V'1 mn1li111J"ll'1&i 1 'U, 1::~U'Yi e:J-\I~'U, tJ1::~ 'Yl~bbt;l::tt;lnU'iiJ'<il£Jri 
ii~~~e:Jnl1e:J ci1e:J~"lJ e:J-\I~-\lii~iGl1 'U,~.fll'V'1~b1GlGfe:J1J<lil-\1 s:J 

~ 
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, , 
&:II Q..,t~ Q...f,Q, Q.,.I d.d I 

~11::'Yl 3 ~11bb~:: ~:IJ'lHl"ll El-:J ~11 ~:lJU <iI"lI El-:J1 ~<iI bb~ ::~11 bb 1 MJ<iI b'VI 'U£.I11::'VI11-:J . q 

Elt;t111flnl1bl.l~£.I'U~tl1'U:: nl1bn<il ~11~::~1 mb~::nl1bn<ill.lBn1£.11 bflii"ll El-:J~11 ~:lJnl1bflii bb~::nl1 
bb£.ln~11 

~11::vi 4 bb1-:Jbb~::nl1bfl~El'Uvi 1111:IJ"1l'1~"lIEl-:Jbb1-:JbbaJb'VI~nbVh~h bb1-:J1umi1-:J bb1-:J 

it 1 bfl ~ £.If nl1El Elnbb 1-:J n1::rh 'ii Ell <iltl nl1bfl ~ El'U vi"ll El-:Jl <iltl bb 1-:J b~£.I <iI'Yll'U 1:IJ b:IJ'U~ nl1bfl~ El'U vi 
q q 

bbUU'iil-:J 6) l'Uifl<il1.l1::-,tI11'U 

~11::rl 5 'IAli-:J-:Jl'U 'V'Hr-:J-:Jl'UnUnl1~11-:J']l<il nl1bl.l~£.I'U11.l'lAli-:J-:Jl'U ~:lJU~bb~:: 
'II 

1.l11 n lJ nl1rn"ll El-:J bb~-:J b ~£.I-:J bb~ ::1-:J~1b y.Jvh fl ~'UbbaJ b 'VI ~ n b y.Jvh n:IJ aJ'U<illll 'IAlf-:J ~bb~::l.l Bn1£.11 

it 1 bfl ~ £.If 1.l Bi:IJvr'Ulf 1::'VI';l1-:J~11bb~::'IAl ~-:J-:Jl'Unl1Elt;t i"'n ~'IAli-:J-:Jl'U (:.J~"lI El-:Jnl11 "If'lAli-:J-:Jl'U'ii El.]l<il 
, 

"" ... 
bb~::~-:Jbb1<i1~El:IJ 

~11::vi 6 n1::U1'Unl1bl.l~£.I'Ubbl.l~-:J"lIEl-:J 1~n 1fl1-:J~i'1-:Jbb~::El-:J~1.l1::nElU"lIEl-:J 1~n 
'Yl'i'Vl£.l1n1'Yll-:Jlf1rn ~:lJU~'Yll-:Jnl£.1111Vl"llEl-:J~'U ~'U Jl Ellnl~ ~:lJU~"lIEl-:JeJ11~n bb~::1..111£.11nl~ 
n1::U1 'Unl1bl.l ~ £.I'Ubbl.l ~-:J"lI El-:J bl.l ~ Eln 1~n 1.l11nlJnl1rn 'Yll-:J 111rn u~i£.lrl ii (:.J ~ 'ii Elnl1b 1.l~ £.I'Ubbl.l~-:J 
"lI El-:J 1..1 11 £.11 nl ~ 

,d fS' AQ..,t A ~ ~ 
~11::'Yl 7 <ill11~1~<il1bb~::El1nl~ 11@J'Ulnl1"l1El-:J1::1..I1..1~1£.1:: nlbb~n6Jf bElnllVl 

q 

1.l B 1i:IJ vr 'U If bb ~ :: (:.J ~ 'ii El ~ -:J ii if 1 <ilU 'U 1 ~ n fl11:IJ 1i:IJ vr 'U TI"lI El-:J <il1-:J Ell fi <iI £f <il1-:J ill, 'Yl f bb ~ :: 1 ~ n 

fl11:IJ~1f1ru"ll El-:J b 'Ylfl1 'U 1~ flEl1nl~ ... 
~11::vi 8 lf11:IJ"1l'1~"lI El-:Jl'Yl £.I1~l ~<ilfbb~::b 'Ylfl1 'U 1~ fl n1::U1'Unl1'Yll-:Jl'Yl £.I1~l ~<ilf 

nl1~1..1 b ~1::'VIlfl11 :lJi'nl1bbnuru'VI1 bb~::~ <ill'Yl £.I1~l ~<ilf 
'II ... 

~ln~11::~1~ruJ-:J 8 ~11:: ~11::vib~£.I1iEl-:Jnl..l-:Jl'Uli£.ll'Uflf-:J~El ~11::vi 1 ~-:Jiiifl<il ... 
Q..,t 0 A.e::.. A A A 6".c:J ~ d ~ ~d d A 

nl..ln1::1..I1'Unl1<i111 -:J"1l'1 <iI b 'UEl-:J~ln bb 'U 1fl<il'Yll-:J1'Yl £.Il~1~<il1'Yl<il El-:Jnl1~n'Mlfl1-:J'Ufl El b 1El-:J1l11:IJ"1l'l<i1 

"lI El-:J ~-:Jiiifl<il 1<i1 £.I~::mil1ii-:J'VIu 1 £.Ivr'U~l'U"lI El-:J ~-:J iiifl <iI 1fl1-:J ~i'1-:J bb~::'VI,xlvi"ll El-:J1::1..I1..1 'iil-:J 6) "lI El-:J 
, 

A &:I.c::IA 0 old A .c::I I Q..,t 

~-:J:IJ"1l'1<i1 bb~::n1::1..I1'Unl1<i111-:J"1l'1<i1 fl11:IJ'VI ~ln'VI ~1 £.I'Yll-:J"1l'1111Vl nl1tll £.I'Yl El<il'Yll-:J'IAl'Ulln11:IJ nl1 
q , , 

o I A .c:I.::::I.e::. A Q..oo A ,::I,::::I,Q 

'Yll-:J 1 'U"lI El-:J 1:: 1..1 1..1 <ill-:J 6) "lI El-:J ~ -:J :IJ"1l' 1 <iI 11 <iJJ 'U 1 n 11 bb ~ :: fl11 :IJ 'VI ~ 1 n 'VI ~ 1 £.I "lI El-:J ~ -:J :IJ "1l'1 <iI bb ~ :: 

b 'Ylfl1 'U 1~ flif1111Vl (~1'Irnl"1l'lnl1bb~:::lJl<i11~1'Unl1~nMl ~lUn-:Jl'Uflru.::n11:IJn11n11~n'M1.ff'U 
.f <'II "" 
Vl'U~l'U n1::'Yl11-:J~nMllfnl1. 2551: 1) 

6' Q g,.., A ..:.t A ~ Q,.c:: .c:I.c:tA 

1.2 "\PItJ"i:::~\I~n1''H "HI ""i"i1 tl121'121'TJrl tl1 b "HH fi"i"i 3J 21'1 \PI '21 e:J\I~\l3J2I''J1PI 
q ~ 

1<i1 £.I bb 'U 1~<iI'Yll-:J']11'Yl £.111 'U-:Jl'U li£.l b ~El-:J1l11:IJ"1l'1 &i"ll El-:J ~-:J iiifl<il~::~El<ilfl ~ El-:Jnl..l~11:: 
rl 1 ~-:Jiiifl<ilnl..ln1::1..I1'Unl1~11-:J']1<ilbtl'U11£.11"1l'lb~:lJb&i:IJ 1::~1..I.f'U aJll£.l:IJ~nMlurl 4 ii 
~<il1.l1::~-:J~nl1b~£.I'U i'~-:Jii (~rnu'U~-:J b~1:IJn11~El'U1'Yl £.I1~l~<ilfbb~::L 'Ylfl1 'U 1~ fl.2551: 25) 
q 'II 

d ~ 11.01 A 6" A Q..,t ~ ~ .e::I&:::I:.c:.. 

1. ~l..Ifl'U"lIEl:IJ~ 1bfl11::'VI bb~::Elll1..l1£.1~nMru.::bb~::~:lJU<iI"lIEl-:J~-:J:IJ"1l'1<i1 
'II 
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3. ~u~u,ya:IJL'I a.nth1mb~:;~"n.hJf)u·lhtl"l.la-\l~1~<il"f~1-\1 GJ 'Yl1-\1<i11U;f11'Yltl1 
'IJ q 

4. ~U~U,y mJ~ a.nU11 mb~:;tln<il1 a ci1-\1U1dtl"15,r"l.l a-\ln11~nM1;f11'Yl tl1~ a,lnLll1'Yi 
'IJ q . 

~~ ~ ~ ~ 

"151<il"l.l a-\l :JJUMmb~::~-\I bb 1<il~ a:JJ 

. 
""d 

q 

5. ~u~u,y a:JJ~ a.nU11 mb~:;tln<il1 a ci1-\1b~ rnnU;fT'il1t11l"11:JJ 
'IJ 

6. a]-u1 tln1:;u1un11'Y11-\11'Yl tJ1~l ~<ilfbb~:;tln <il1 a ci1-\1Unl'Yl tl1~1 ~<ilf"l.l a-\l1 'Yl mb~:; 

t:-J~-\l1U'Yl~nM1 

7. a.nU11t1bb~::1:;u,n1:JJ~1~ru"l.la-\ln11:-\luru~lfl11:JJi:JJwUlh::w:i1-\1Uru~1 
'I QJ QJ QJ 

&::It. &:).,:::1 A 

~:JJ:JJ<il~lUbb~::11Jn11<il11"il~au~:JJ:JJ<il~lU 
~ a 

1.3 td'f)Vi1U~~"':i~~~L1~1fli2faf)"i"Vi"';H~Jfl1 t~f)\I fi"':i"':i3J~10hJf)\I~\l3jii1Gl 
.cf d 0 Q,..I A A 6'd ~ Q.,I C1.I A Q.JA 

bUa~1'Yl'Yl1n111<ilbbU1fl<il'YI1-\11'Y1t11~1~<il1:JJ'Yl-\l~:JJ<il 5 ~1"l.1a flfl flru,~:JJU<il"l.lfl-\l 
q . 

A ,:::IdA d A .d A Q,..I 0 dA.c:::I A ~ 

~-\I:JJ"151<ilfl11:JJ~:JJ1~bb~:;~1"l.11'Y11-\1"1511'Y1t11"1511'Y1t11nUn11<il11-\1"151<il"151"il1t11J11:JJbb~:;n11~nM1 

;f11'Y1 tJ1 (tHl1UUGf-\l b~1:JJnl1~aU 1'Y1 tl1~1 ~<ilfbb~::b 'YIfll U l~ ~. (2556). ~U-\I ~flb ~tlU 11 tl1"151 

b~:JJb&l:JJ ;f11'YltJ1b~:JJ 1: 1-30) l<iltl1:;tI:;b1~l'Yil"15'Un11~flU~lU1U 12 fllU fllU~:: 50 ulfi l<iltl 

bb~~::'lK1,y a"ildhl r.m::ba tI<ilYil "15' Unl1i<iln11b~tlwf<ill:JJ<il111-\1 1 
'IJ 

. . 
• A .::faA .cI ~ 

1. Autotrophic organism : ~-\I:JJ"151<il'YI~1:JJ11rt~11-\1fll~11bfl-\l 

VI .... 1 '" x VI'" ... .:t 
b<il <iltl~1:JJ11rt~11-\1"1JU b<il"illnn1:;U1unl1<il-\lU 

1.1 n1:;U1Unl1i-\lbfl1l:;~<i11mb~-\I 'YiU1<il'WVh ~lWi1t1 

1.2 n1::U1Un11i-\lbfl1l:;~'YI1-\1Lflii'YiU1<il' UbbUflfib~tI 

2. Heterotrophic organism : ~-\lii;f1<ilYihl~1:JJ11rt~i'l-\1al~11 
b a-\l1<i1 ~l :JJl1rt mJ-\lU1:; bll'YI <ill:JJ fl1~11Yinu 1<i1 

~lU1U 1 fllU 

50 ulfi 



d d ca,..; 6' 

1. 3,Jn11"tlU'V'lUli (Reproduction) 
~ , 

2. n11"fufbb~::~f)UtlUf)\I<ilf)~,1b11 (Responsive) 
'lJ 

3. n11"b~1rub~U t~ e:J1£.J"liiJbb~::"lJU1~~,)ln~ 
OJ ~ 

4. iin11"btl~£.JUbbtl~.\I'Yl1\1bfliil Wi1\1n1£.J (Metabolism) 

5. n11"fn1!l-1~~£.J.n1'V'l (Homeostasis) 
~ 

6. iin11"i~1"::uu (Organization) 

7. in1!l-ru::')lb'V'll:: (Specific characteristic) 

14 

,)lU1U 4 fl1U 

2 "li113,J\I 

100 u1fi 

~ .c:I.ct. .::9 d .d Cl,.oo 

fl113,J'VI3,J1£.J fl113,J'VI3,J1 £.J"lJ f)\l1"1l"1"1l"11'Yl £.J1 Vl3,J1 £.Jtl\l n11"V'ln1!l-1 bn £.J1nu ,)lU1U 1 fl1U 

bb~::tl1"lJ1'Yl1\1 ~\lii'ifl~ihl'Yl£.J1 (Biology) ii1"ln~'V'fyf~ln.n11!l-ln1n2 ~1 ~f) 50 u1fi 
, 

r.:S. .ct. .d.::i&:t. d Co d 

Bios'VI:JJ1£.Jrl\l tl\l:JJ"1l"1~ bb~:: Logos VI:JJ1£.Jtl\l fl11:JJfl~'VI1"f) 

b'VI~~~ 
~ 

6''Il10 I d A 

f)\Iflu1"::nf)U"lJf)\I"1l"11'Yl£.J1 

1. fl11:JJf (Knowledge) 
'lJ 

2. n1"::U1Un11"~U'VI1fl11:JJ1 (Process) 
'lJ 

tl1"lJ1 r.i f) £.J'VI1e:Jbb"lJU\I"lJ f)\ll"1l"1'if11'Yl £.J1 L~bbri 

i~11'Yl £.J1 (Zoology) 

- Ichthyology ~n1!l-lb~£.J1nutl~1 
• ,::s d <V 

- Ornithology V'ln1!l-lbn£.J1nuun 
.c:::S d Q.,I Q,.I 6",J' ~ ~ 

- MammalogyV'ln1!l-l bn £.J1nUtl~1 b~ £.J\I~n~1 £.JU1U:JJ 
'lJ 

,;-
'V'lt']n1!l-V'l1tl~1" (Botany) 

, 
d d.d ca,..; I 

- Phycology 'VI1"f) Algology V'ln1!l-l bn £.J1nUtl1'V11"1 £.J 
.c:5I d. Q.,.o A 6'At5' 6" &:46" 

- Bryology V'ln1!l-lbn£.J1nU:JJf)tl ~b1mb11"~bb~::ejf)1"Ub11"~ 

~~'if11'Yl£.J1 (Microbiology) 
~ 

- Virology ~n1!l-lb~£.J1nuL1ftl 
, 

• dI: .c:I Q,; .c:I a 
- Bactenology V'ln1!l-lbn£.J1nUbbUfl'Ylb1"£.J 

, 
d .c:I Q.,I ~ 

- Mycology V'ln1!l-lbn£.J1nUb'VI~1"1 
.... Q; 

"1l"11'Yl £.J1 n U ,)lU 1U 1 fl1U 
, 

n11"~11"\1 
.ct. CJ.I.c:I '£I 

tl\lbb1~~f):JJ:JJ 4 ~lU 
.. 

50 U1'Yl 

1. n11"bn1!l-~1" 



"" '" ..., "ll'11'Yl rnnu 

nl1<ill'h1 

o 

3. E1<i1~TVIn11:lJ 4. ~"bn<iliEl:lJ 
q 

b'Yl~1u1~~Hh111'Y'l (Biotechnology) 

nl1th:: rJn c;ffl11 :lJi'bb~::th::~unl1m1 Unl1U 1~" iiiii <iI :lJl1 i 
q 'IJ 

'l.h:: 1rJ"ll',r~E1:lJU'MrJ'uilWih" 6) 11:lJJ"fn'Ml~"bn<ilimJ 
q 

1. b 'Ylfl1 u1~fjnl1V1arn (Fermentation technology) 

2. L 'Ylfl1 U 1~ fjb~ rJ1nunl1i<ilnl1"lJEI" b~rJ(Waste management) 

3. b'Ylfl1u1~fj~"bn'iliEl:lJ (Environment technology) 

4. b 'Ylfl1 U 1~ fjnl1~i'1" bb VlG-l"1'i1tl~'lJ1 Vl3J 
q 

(Renewable resources technology) 

5. i~1n11:lJ bElU 16Jl'3J (Enzyme engineering) 

6. vrUlli~1n11:lJ (Genetic engineering) 
q 

nl1~n'MliirJ'Yll"~lUii1i'Yl rniinl1i';)""rJ~Uflil'Yl<il~ E1" 1<i1 rJ 1 i 
~-\Jiiiii<il bllunG-l:lJ'Yl<il~ E1" EI ~ 'iI~ E1<i1b 1m ~-\J,ru ,xnii1i'Yl rn'YlnflU 

q 'IJ q 

fil-\J-;ll bllU~ E1-\Jii~1rJ1l11:lJ 1 unl1 1 ii'ill'Y1<i1~ E1" EI ~1-\J b VI:lJl::~:lJ 13J 

ihnl1'Yl<il ~ E1-\J~ d~lunl1'Yl1:lJ1Ui'illii~':i1rnU11m 1 unl1 1 i 
i<ill'Yl'il ~ E1-\J b rJEI-\J1U iirJ 1'i1 rJt" EI ~'lJU ~WulU"lJEI"~1rJ1l11:lJ 

'IJ .... 
o 

..., '" "" flm1l11:lJ :lJU'MrJ1l11:lJ bb~::VI ~n1"ll'lnl1'Ylb VI:lJ1::~:lJ 
q q 

"iJ11rJ1U11mnl11 ii'ill 
1. r.nii<ill~E1"<il1::Vlunii"flmfh"lJEI-\Jifi<ili'il1 

'IJ q 

2. r.n ii<ill <ll E1"<il1::Vlunii"fl11:lJ bb3Juth"lJ E1"~~"lU 1'i1 rJ 1 ii<ill 
'IJ 

o 
o <v ... 

"iJ1U1UUElrJ'Yl~<iI 
q 

3. nl11ii<illUl~E1-\J13J-n'il~E1n!JVI:lJlmbm~u1rJUlrJn11E1~fnM 

i<illUl 

4. ~i.ii<illiEl-\J<il1::Vlunlli<illbiju~-\Jiiifi<ilb"1iub~rJ1nU:lJU'M~ 
'IJ q 

I ~ I ~ a,..o ~ 

~UEI-\J <iI EI ~111'Y'l bb 1 <iI ~ E1:lJ b "ll'Ub'il rJ1n'IJ:lJ U'MrJ 
q 

5. ~i.ii<illiEl"uurin,rEl:lJ~nl1tl1i'IJ1i~E1i<il11iblluVlimi1u 
'IJ 'IJ ~ .... 

15 

-;llU1U 1 fll'IJ 

50 ulfi 

... 
50 Ul'Yl 



'" A "ll'11'1'1£..11 

, 

fl11:IJ1 (Knowledge) VI:lJlrJn-\l t:-J~.yhn~liJlnnT~·~n~1~Ufll11~rJ 
'IJ 

l-nn1::'l..nunTJ'Yll-\1~lU 1'1'1 rJl~l~~f 

Body of scientific knowledge 

1. 1n-nl1'Yll-\11'Ylm~1~~f (Scientific method) 

2. n1::1J1Unl1 13 't1n'lY:: ( 13 Scientific process skills) 

3. ~~1'YlrJl~1~~f (Scientific mind) 

~-\I~U1::n~U~~-\I~11'YlrJl 

- fl11:IJ1(Knowledge) 1~bLfi FactlData/Theory/Law/Opinion 
'IJ 

~,c:.t Q, 6'.. • A J; Q,..o .cf 
11ml1'Yll-\11'Ylm~1~~1 (Scientific Method) :IJ~u~ml.~-\lU 

.ffwn~urI 1 nl1i-\lbn~LL~::nl1~-\lU~'V\1 
(Observation and identification) 

.., , 
"lTu~~U'Yi 2 nl1~11-\1~:IJ:IJ~~lU (Formulation of hypothesis) 
::'.d .Q ~:t; 
~U~~U'Yl 3 ~111iJ~~U~:IJ:IJ~~1U, Vl1~"l.IU,'Yl~~~-\I ... ... 
("lTuLfiu11U11:IJ"ll~:IJ~) (Gather Evidence) 

'IJ 

:t:. .d .Q 6'"", • 
~U~~U'Yl 4 nl11Lfl11::'V\~~:IJ~ (AnalysIs of data) 

'IJ 

.ffu~~U'Y1 5 ~-\I"li~~1U (Conclusion) 
q 

LVJ:IJL~:IJ ~11'YlmL~:JJ 1. VlU11-30 

16 

,)lU,1U, 2 fllU 

100 U,lYi 

12 fllU 

IiJln~111-\1~U11 L d~Vllr11 "ll'1 u,nl1-;)~nl1L~rJWn u, Vllb rJrI 1 L~~-\lli11:IJ"ll'1~"lI ~-\I~-\l3J~1~3J 
'IJ 

L'tt~Vllrf-\l'V\:IJ~ 5 'lK1"ll~ 1~ rJ1::rJ::L1mYil i~1:IJ11f:lllful iX~~VI ciu, 1~~1:IJfl11:IJ L VI:JJ1::~:IJ L W11::dJu, 
q 

L it~Vll1::<iU.ffU,dJlirJ :JJ~n ~lUrl 4 "1i1-\1.ffU, rI 3 -;)~ LiJ U,~11::L~:IJ L~:lJYin1::U1u,nl1-;)~nl1L~rJu, 11iJ:: 
'IJ 
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2. fln~~~~<Pll"ViGfnG'f<Pl'Htn"n~1\Jn1':i~nH1:"~"~1" "'Ylfi~n':i1~ 2551 
'U ~ ~ 

2.1 U"'J ~ ~ n1,)oWlrn'l-n ~'J13.J ~13.J1,)fI't11\1~1'Wt1n'M-~~~ <PIt ",)~tJtJ n1 ')~n'M-1i" 

VI~n~<il·HbnUn~1-'1nT'J~nM1.ffu~U;j1ui.~n1V1U<il~3J1"·H)U::~1~ru"lJe:J-'I~b~£JUJ-'lVl3J<il 5 
ClJ d.J. QI ClJ 

th::n11" th::ne:J'lJ~1£J 1. fl113JGf13J11"rlbUn11"~mn1" 2. fl113JGf13J11rlbUn11"~<il 3. fl113JGf13J11rl 

b Un11"bbfluruVl1 4. fl113J ~13J11rlb un11 bib 'Ylfl1 U 1~ ~ u~::5. fl113JGf13J11rlb un11bi'YlnM::c751<il 
'" 

1<il £J'Ylm~::c751<il,xud:Jufl113J Gf13J11rlb un11'1l1'YlnM::n1::'j.nun11~1-'1 bJ i.lhJf'lJb "1l'1 Un11"~1 b itu 

c751 <illh::"i111U n11'Yl1-'11U bb~::n11"e:J rJ113JrlU b ui-'l fl3J~l £Jn11Gf11-'1 bGf13Jim·-rU1l1n'\Al5u~h::VI'-j1-'1 
'II 

'lJflfI~ n11""il<iln11"unJVl1 U~::fl113J,r'il bbcl'-'I ~1-'1 bJ e:J rJ1-'1 b Vl3J1::~3J fl113J Gf13J11rl'Yl1-'1~1u'YlnM::c751 'iI 
~ '" 
d:Jun11"b~£JU 1~1 £J<ilUbe:J-'I bb~::n11b~£JU 1e:J rJ1-'1~ e:J b tie:J-'I d:Jun11tJf'lJ~1b ~'YlUrl'lJn11btJ~£JUbbtJ~-'I 

'II 'II 

"lJ e:J-'I i-'l fl3J U~ ::Gf1l1'\Al bb 1<il tr e:J 3J n111"ilnVl ~n b~ £J-'I'\Alfl~n11"3J i.3-i.w-'lth::~-'I ~tI Gf-'l ~~n1::'Yl'lJ ~ e:J'ilUbe:J-'I 
'II 

~d 0 IV d ::'.cf 
U~::~ e:JU (Gf1Un-'l1UfI rn::n1"1"3Jn11n11~nM1"lJU '\AlU;j1U.2551: 4) 

'II ... 

rln M::c751 <il d:JUfl113J Gf13J11rl"lJ e:J-'I'lJfIfi ~tliie:J rJb U~1'lJfIfi ~ d:Ju~n Mrn::fl113J~'iI e:J rJ1-'1 
~ 'II ~ 

VI~1nVl ~1 £I bbtJ~n b Vl3-ii.3-i~ e:Jm~£JUU'lJ'lJii~nMrn::tldju~1"lJe:J-'I~1 be:J-'I"ilUbUUfl113J~<iltlri e:J b ~di'il 
fI rn,h ~ e:J <ilUb e:J-'I U~:: Gf1U 113Jn11Gf11-'1'YlnM::c751 'iI bUUfl113J Gf13J11rltldi'ilb Wi1 ~b~£JUGf13J11rlGf11-'1 
~ 'II 

i.~ ~1 £J1TIn11"~ ~ qj ~e:J-'l1TI~ e:J 

1. di'il Le:J-'I<il13J1l113J"1l'1~huun11b~£JU 1~.{Ue:J rJn'lJtJ1::Gf'lJn11nrU~::n11iiLL'lJ'lJ e:J rJ1-'1 
'II 'II 

tI ~ Lb~ n11"L ~ £Ill, 1'i113J 1l1"13J"1l'1 ~"il:: i.3-i iiYi f'f'Yl1-'1 LL~:: L 1 ~1t1 U U Ue:JU'lJ1-'1 flf-'l nl1"il::L ~£JU 1fl e:J1"il Gf1 £I 
'II 'II 

Lnui.tJ 

2. n11~11-'1 U~::-W~U11'i1 £Jn1::'lJ1Un11L~£JUn11Gfe:JULuun11L~£Jufl ~~L~£JU i.~ 
'II 'II 

L~£JU 1113JnUb uml3J ~1Un"iln11:IJ1tJU'lJ'lJ~1-'1 bJ i.~~-'l3jmJ1i'lJ'1ii.~11 :IJ~'iI e:Jihh1 £I bbGf'il-'lfl113J~'iI L ~U 
'II ~ 'II ~ 
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'V'If]~ndd:JJrt~11:JJVl1-J~1:JJdl~.ffUUd::';u.ffu3Tli~:JJ~nMlurt 5 '<illn 4 a-J~lld::naU'V'lU11 
1. nld~d::Vlirnfbb~:: b ~U~ rn~h 1 U~Uba-J bb~::~gU fl11:JJ~1~Vl1-J~a1l1ulld-JYi~'Yll-Jnld~1 b ii,uifi~ 

~ q ~ q 

llfii1anl~lld::~Ufl11:JJ~b1'<il~1:JJbU1V1:JJ1~fiThVlu~i.12.nld~~ib~dl::lf ';~~uh bb~::bbnuruVll ., 

a f!l-J~fl-J ~dd~ ~11:JJ~1~Vl1-J~aiifl11:JJ fj~VI rJUfl11:JJ~~ 1aJ £j~~~rlU'Yll-J b~ an b~:JJfi~Ubfl ~ 3.nld 
q q 

'<il~nldnu ald:JJrnbb~::~11:JJ bfl~~~ ~11:JJfll~Vl1-J~ a finnld~fl-Jfl11:JJ~"lIl ~nU~Uba-J bb~::~~U 
~ q ~ 

llfu e:J1d:JJrnfl11:JJf~n 1 U~tllUnldrn~l-J 6) i.~a rJl-Jtlmi a-J bb~::b VI:JJ1::~:JJ 4. nld~fl-J i:JJvrUll.nl'V'1fi 
~ ~ 

~nu ij'gu ~ 11:JJ fll ~Vl1-J ~ a 11-J';1 bb~::nlV1 u~'Yllri1~b VI:JJl ::~:JJ rlU u ~ fl ~ u~:: ~tllU nldrnii 
~ q 

fl11:JJ i:JJvruirt ~rlU'V'l a bbaJ bb~:: t-Ji. VI nhau';1 
~ ., 
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'V'Iq~n~~3J~fl113J'VI1-\1~13J~1~.ffuU~~~liJ"lf'\.ur1ilJ3J~m~ni]y! 6 "inn 4 tJ-\I~th~ntJU'V'lU11 
1. nl~~~~'VIirn1bb~~~~uflru~hlu~u~tJ-\lbb~~tY~U 2.nl~~~1~fl~1~,.f ~~~uh ~~~~~~nifru'VIlmh-\l 

'IJ q 'IJ ... 

~11-\1 ~~~f1~~~~ 3. nl~i~ nl~nU tJl~3J rnbb~~fl113JLfl1~~ iifl113Jfll~'VI1-\1113JnU~ tJ th~ ~:ijUbb~~ 

~11-\1-iJtJ~nhJ1n~~nl~n~~fll1.h~~unl~rnnl~~~~uh bb~~nl~~Ln'tfifru'VIl nl~~11-\1~~~~-\llU 
q ... 

nl~fll-\11U 1l3JnU tY~U UU fin ~llu1J'Y1 ~1~WLJ tJ-\I ~U~tJ-\I ~~~~~llubb U l'Yll-\1nl~l irinM~;r1~ 1 UtJUlfl ~ 
'IJ 

4. nl~~11-\1im/rUll.nl'V'1~~nU tY~u fl113Jfll~'VI1-\1~tJ 1 iflltJ1nMltY~u i.~ 
'IJ 'IJ 

6' .......'" '1 .; 1 2.5 fI'J1a.J'VIa.J1 mt~~f)\lfl1.h~nf)u~f)\lfln'tt~2fl<PI L<PI ~fI'J t.I 

rinM~;r1~ 'VI3Jl ~ii-\l fl113J ~l3Jl~rll unl~tJfu~l ~ii'V'lq ~n~~3Ji.tJl U'n~'Yll-\1 r!rln~tJ-\I 
'IJ 

~~~~~ 'VI3Jl~~3J ~ ~m~~tynU~-\I.yrl'Yll ~~1-\1 6) ~di~;ful u;r1~tJ~~'<ih1U i.~tJ rJl-\1iitJ~~~'Yl~.nl'V'1 ~llu 
~-\I~fll1 i~n~nl~~1~-\li.16J1-\1 ~.nl1~~ ~~~ ~l3Jl~rltJfu~l bb~~ii'V'lq~n~~3Ji.tJl U'n~'Yll-\1~rln~ tJ-\I 

'IJ 

1 WLJ ru~r! ~~~tynu ~~ ~-\ln~ ~U'VI~tJ ~-\I~n~~'Ylunu ~.nlvm 1~ &r tJ3J ~1-\1 6) ~ ~ n~;fu ~tJU ~1 (WHO. 

1997: 1) 6J1-\1~llUfl113J'VI3J1~r!~tJ~fl&rtJ-\lnUTU~1 "lI113J-\lfl~ ~tJm~~-\I~1 (2546: 1-2) lifl113J'VI3J1~ 
11 rinM~;r1~ ~llUfl113J~13Jl~bl"ll tJ-\l3JUM~~ii~~ ~l3Jl ~~~fh ~ it~'VI~tJ ~l3Jl~rl ~1~U 1~ln~u~tJ-\I bb~~ 

q 'IJ 

tY~u ~l3Jii-\l ~.nl 'V'I ~~ l~ &r tJ 3J vf-\l'Yll-\1ll~~3J"1fl ~ ~~~~ i-\l fl3J~3JUM~~ll utY~11-\1;fu t~ ~tJ~~n tJU ~1 ~ 
'IJ q 'IJ 

fl113J1 ~~~fl~ bb~~'YlnM~nl~~""~nl~nU;r1~"lItJ-\I~u~tJ-\lnuifru'VI1~.n1'V'1~L1~&rtJ3J~1-\1 6) i.~~-\I 
'IJ ... 

3JUMrffll~~~W~U 1 i.<il~uu~~~~~ ~-\I ~~ 1 u;r1~ ~ tJ fl113J ~llu3JUM~~ ~3JU~rn~l3J~n ~.nl'V'1"l1 tJ-\I ~~~ 
q qq 'IJ q q 'IJ 

t~ ~fl113J'VI3J1 ~~-\ln ~11 ~,xu ~fl113J~13Jl~rlr!~ ~ ~l3Jl bb~fh ~ it~ ~~~~fl113J ~l3Jl~rl 
r!~ n~~lnnl~~ 1~U 1~ln ~U~tJ-\I ~~~~tY~u ii mllUfl113J ~l3Jl~rl elutJ~~n tJU<ill ~fl113J1 ~~~fl ~ ~~~~ 

'IJ 'IJ 'IJ 

rinM~~~~i~nl~nuifru'VI1~tJU 61 ~11u~.nl'V'1i-\lfl3Jif~~UUbb~~~~1~3J'V'I1tJ3J~1'V1funl~tJfu~1 ... J q 

lutJulfl~ hJ11~~~llu~~tJ-\I~'V'I~ ~1~~~'V'I~~ U'YlUl'Yl"1fl~-'VIru-\l ;r1~fl~tJUflfl ~"lI.nl'V'1 a'Yl~'V'I~ 
... q 

~tJ ~-\I~L1~&rtJ3J ~1~1l~~3JL~~~ifru'VIli-\lfl3J (n13J~"lI.nl'V'1~~. 2541: 1) lu"lIrn~~~~lnuii~i.i 
... q 'IJ 

fl113J'VI3J1 ~1 U'n~'Yll-\1 ~~~lnu~-\ld'YlnM~;r1~~tJfl113J~13Jl1rlvrU~lU"lI tJ-\I~u~tJ-\ll unl~tJfu~11 i 
'" 

Q.,I .etA ~ I},.I Q..oI I .::I I},.I Q.,.oo IV d ~ 
'YlnM~"1fl~'Yl-\l~13J~lU~-\ln~113Jfl113J~tJ~fI~tJ-\lnU'VI~n~~~~LnUn~l-\1nl~~nMl"l1U 

'IJ 

vrU~lU i.<ilnl'V1U~~3J~~rlU~~l~ru"ll tJ-\ltY~1~U rf-\l'VI3J~iltJ~~nl~ tJ~~ntJu~l ~ 1. fl113J~13Jl~rll U 
~ ... 'IJ 

nl1~tJ~1~ 2. fl113J~13Jl~bllunl~~~ 3. fl113J~13Jl~rllunl~~~nifru'VI1 4. fl113J~13Jl~rllunl1 ... 
li~ 'Ylfl t U t~ [j bb~~5. fl113J~13Jl~rll unl11i'YlnM~;r1~ ~-\I ~llUfl113J~13Jl~rll unl~'t~,1n~~U1Unl~ 
~1-\1 6) i.tJl"1fi.unl~~1~itu;r1~tJ~~~11U nl~~1~U1~1~~U~tJ-\I nl1~1~U1tJrJl-\1~miitJ-\I nl~fll-\11U 

'IJ 'IJ 
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bb~~nT'H) tlil~nu 1 'Ui-\lfl ~~l tJn1d~f1-\1 b~~~i~vrU1ifl1l"l elu~h~Vll1-\1uflfl ~ n1d~~n1duruVl1 
~ ~ ~ 

bb~ ~fl11~'; ~ bb£J -\I <ii1-\1 6) a tl1-\1 b VI ~1 ~ ~~ n1dtli'u ~11 \frlU nu n1db tl ~ tJ Ubbtl ~-\I"lJ a -\I i" fl ~ bb~ ~ 
~fl1 l"l bb 1 ~ ~ a ~ n1 df~nVl ~n b~ tJ" l"lq ~ndd~i,~~-\ltld~~-\I yfyf ~-\I f:,J ~ nd~'YlU <ii a ~ Ub a-\l bb~~ ~5u 

~ ~ 

.<!I "" 
(nd~'Yldl"~nM1])n1". 2551: 6) 

"il1nfl11~ VI ~1 tJ"lJ a"rlnM~if1~ 1 wffu~u ~1,rtJ1 \ffl11 ~VI ~1 tJ"lJ a-\lrln M~if1~11 bUU 
~ 

fl11 ~ ~1 ~1dfl"lJ a-\lu fl flt'l ~1 ~l'Hl b1tJU -rt~"il1nUflfl ~ 5u il.1 ~1tlfu1 ibb~::bb~~-\I a an'Yl1-\1l"lq ~ndd~ 
~ ~ ~ 

i,~el tl1-\1 b VI~1~~~1 U~f11'Un1dru<ii1" 6) i,~ 

a-\l ~tl,.::n a U"lJ a-\l rlm~~if1 ~ l"lUl1V1U 1 tJ-\l1u<ii1-\1 6)~-\l1 Ubb~~<ii1-\1tld~ b 'Yl ~i,~n1V1u~ 
a,,~tld::n aU"lJ a-\lrlnM::if1~ aamuu~1u<ii1" 6)~1~ndelUn1d~m~1"lJ a-\l VI Ul tJ-\l1U,rU 6) ~-\ld 
a"~tld::naU"lJa-\lrlnM::if1~"lJel,,a-\l~n1daU1artJ1~n (WHO. 1997: 1) i,~bb1j-\la-\l~tld~nelU"lJa-\l 

rlnM~if1~aamuu 10 ~1'U ~-\ld 1. n1d~~~uh 2. n1dbbnuruVl1 3. fl11~~~~b~~~f1-\1~dd~ 
~ 

d::Vll1-\1Uflfl~ 7. fld1~~d::'V\'un1u~Ubel-\l 8. fl11~b~uam~uh~5'U 9. n1d,r~n1dnUel1d~n! 
~ ~ 

Q.; a,... d llo" Cl,..o 0 

bb~:: 1 o. n1d"il~n1dnUfl11~ bfldtJ~ ~el~fl~ a-\lnUn1d"il1bb un"lJa"nd::'Yldl-\l~11i1dru.~"lJ (2541: 1) 
~ 

1U~1U"lJel-\l 1. n1d~~atl1-\1ii1"il1dru.ru1ru. 2. n1d~~~f1-\1~dd~ 3. n1d~d::Vlirnflu~Ubel-\l 
~ ~ 

4. n1db~uh~5'U 5. n1d~f1-\1i~vrU1ifl1l"l 6. n1d~a~1d 7. n1d~~~uh 8. n1dbbnuruVl1 9. n1d 
~ ... 

,r~n1del1d~n! 10. fl11~bfl1tJ~ bb~::i,~bvi~b~~an 2 ~1u~aiifl11~fliih1ubb~djn1dfu~~"lfelU 
~ 

<ii a i" fl ~;B" bb~n <ii1-\1"il1nn1dbbU-\I a" ~tld::n aU"lJ a" a"~n1daU1artJ 1t'ln a tl ~a~fl ~a"nU~U~~1 
~ 

mia~bbnl (2555: 94) bbU-\la-\l~tld~nelU"lJa-\lrlnM~if1~aamuu 13 ~1U ~-\ld' 1. n1d~~atl1"ii 
1"il1dru.qj1ru. 2. 

fliih1 'U~Uba-\l 
~ 

n1,.~~atl1-\1~f1"~dd~ 3. n1d~d~VI,xnflu~Ubel" 4. n1db~u1"il~5u 5. iifl11~ 
~ ~ , 

a Q.; .A I Q.; ~ d 

6. ~fl11~dUf:,J~"lfaU~el~-\lfl~ 7. n1d~d1"~~l"lU])fl1l"l 8.n1d~a~1d 

10. n1dbbnuruVl1 11. n1d,r~n1dnUa1d~n! 12. n1d,r~n1dnUfl11mfl1tJ~ 
~ 

13. n1dbb~l-\lVl1fl11:JJf 1~ tJ~1U~~'Yl1 tJ~a~1Un1dbb~1"Vl1fl11~fbUU~1U yfb vi~ b~~ifu~1~" f:,J~ 1 \f 
~ ~ ~ 

el,,~tld~n elUfl11 ~ ~1 ~1dfl'Yl1" ~1U rln M~if1~"lJ el-\l ~u~ ~1 nL'l el ~ bbnl ii~1'U l'Ua-\lyftld~n elu.yj~1n 

1 U"lJru.::.yj~1,xn-\l1'Uflru.~ndd~n1dn1d~nM1.ffu vrU~1U (2551: 1) i,~bbU-\I a-\lyftld~n elU 

"1Ja-\lrlnM~if1~aamtl'U 4 ~1U bb~~d~Und~U1Un1d,r~n1db1tJuf~1~"il~b,rU"lJa",xm~tJu1u 
~ ~ ~ 

d~~u.ffuar1itJ~~nM1~el'Utl~1tJ ~-\ld 1. n1d~d~Vlirnfbb~~b~Uflru.~h1 U~Uba-\lbb~~~5u 2. n1d~~ 
~ ~ ~ 

bb~~ 4. n1d~f1-\1 i~vr'U1ifl1l"l.yj ~nu ~5U~-\lyfbb~n <ii1-\11 Un1d~1 bb un a-\lyftld::n elU"lJ a-\l'l'lnM~if1~~ a 
~ 

ndaUfl11~~~b~an1db~tJuflu~~lddM.yj 21 (Partnership for 21
st 

Century Skills. 2010: 6-7) i,~ 
~ 

bbU" a"yftld~n elU"lJ el-\l rlnM~i51~ a amtlu 5 ~1U 1~ m,xu i,tl.yjU~U'Yl"lJ el-\ln1d'Yh-\l1U~1~~fl1l"l"il~-\I 
1~ tJd~utfnMru.~ 1 'Ubb<iit'l~~1U .yj~b~tJu~"ii ~"d 

~ ~ 
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1. fl11:IJ ~ ~'VI ci UUiil ::nl1"ufu ~1 ~b 1 ~Ut'fl :lJl1"r1ufu ~11 ~b,Jl nu U'YlUl'Yl'VI,r lr1r1 
q 'IJ 

u~n ~h" nU~l:IJ t'f11l 'V'l"lJ a""lU rlhifu:IJ aU'VI:lJl ~ bbiil::u1U'Ylrh U ~ ~u LU t'fl :lJl1"r1'Yll"lUUiil:: ~~ ~U h 
L~l U~1111::rI"1 U hj iifl11:IJ,r~ b IijU L~ U '1-l, uau bb~~l ~Ufl11:IJ ~1 ~ru"lJ a""lU rib U~ ~UbbU iil" LUL~ 

OJ 

brl a L~fu (:-J iil~ aUfUlijln"lU~l :lJl1"r1ih (:-J iil ~::..r auniu :J-nufu1 ibb~1'Yll1 ~b fi~U1"::~'YlTI111V'1~" t'f~ 
'IJ q 

iinl1"i~nl1"b ii"U1n ~ m!h"ll':IJ b"lW ~l~h~ ~U Uiil::~11Iijl1"rn t~ ~mjuu 'VfU<lilU rib ,Jl11ij 1 U:IJ:IJ:IJ a" Uiil:: 
'IJ.... q 

fl11:IJ b ~arl'VI iilln'VIiill ~lijln ~1-1:IJ"lU rliil~u1i1"1":lJrI bb~mh" t'fl:IJ11"r1 Uiiln bU~ ~U~ a1"a,,~fl" ~:IJ~iil 
'IJ q 

'Yll1~"lUiil~1"L~ 
q 

2. nl1"1b~:IJ ~fl" ~n~bbiil::dJu~1"lJ a" <?l1 bfl" ~b1~uiinl1"nl'V1 U~ bUl'V1:IJl ~,r~bIijU yf" 
'IJ 

1"U1i1"1":IJ bbiil~U 1 :lJ1i1"'1":IJ ~fl" fl11:IJ ~:IJ~ iil"lJ fl" bUl'V1:IJl ~1":: ~::iUbbiil::1"::~:: m1 ~1 :lJl1"r11 iU1":: t mnt 
'IJ q 

lijl n b 1 iill bb iil:: nl1"i ~ nl1" "1 U 1 ~ a cil" iiU1":: ~'Yl TI 111 V'I t ~ ~ ii nl1"nl'V1 U~ ~ ~ ~1:IJ bb iil::i ~ ~1 <?lU 

fl11:IJ ~1 ~ ru"lJ fl" "lU 1~ ~1 ~~Ubfl" ii'Yi'm~::'VfU<lilU 1 U"lU"lJ a" ~Ub a" bb~1 b1l~ tflnl t'fnl1"b1~U fb ~ fl 
OJ ... 'IJ 

"lJ m ~fl11:IJ b ~~1"ll'lru"lJ a" ~Ubfl" bb~~"fl11:IJ1b~:IJl,r~U1LU Gh::~u!1 a fl1if'V'l 1"1 :lJii"iifl11:IJ~" 11ij~ a 
OJ 'IJ 

nl1"b 1~U fbbiil::~l :lJl'1"r1 b 1~U ii.~~ iil a~ifl~ 
'IJ 'IJ 

3. 'Yi'n~:: i" fl:IJ bbiil::nl1",Jl :lJl~ U 1i1"1":IJ ~b1~uii'Yi'n M:: rI ~1 :lJl1"r1Yr" bbiil::'V'l ~ L~l U 
'IJ 'IJ 

t5"'d d 1 d.c:::l d ,c!l 

~r11 Unl1"rn 'Yl b'VI:lJl::~:IJ :IJ nl1"bbt'f~" fl a n Ub 1"fl"nl1":IJ fl11:1Jb fll1"V'I bb iil:::IJ :lJl1"m'Yl 1"1 :lJrI" nl1"b fll1"V'I 

1 Ufl11:IJ bb~ n ~1""lJ fl"l~U1i1"1":IJ bbiil::'Yll"lU 1-1 :lJnUfl cil" iiU1":: ~'YlTI11l'V'lUU 'VfU<lil Ufl 11 :IJ bb~n ~1" .... 

"lJ a" i" fl:IJ bb iil::l ~u 111"1":IJ b 11 ~ h ~ a :lJfu 1 U 'Yln G) fl11:IJ b ~ Ubbiil::fl rnfl1 rI bb~ n ~1 "'Yll" i" fl:IJ bbiil:: 
q q 

l~U1i1"1":IJ t~ ~fl113J bb~n~1"~"n~lTI,t11uGffl11:IJ~~t'ffl"~1"1"fl' 'VI~ G) bbiil::fl11:IJ~1:IJ11"r11 Unl1" 
'IJ 

b ~:lJU l~n1"1":IJ bbiil::flru11l'V'l"lJ a""lU L~ 
q 

4. nl1"brlu~~fl"'VI1fl ~(:-J~~ bbiil:: fl 11 :lJfu el~"ll'flU b ~aiia L~~b 1~Unl'V1U~bUl'V1:IJl ~ 
'IJ 'IJ 'IJ 

~1:IJ11"r1 b(:-Jiiru~ a ellJ ~1"1"fl bbiil::nl1" bb"ll "';U11l ~1~fl11:IJn~Ciluiinl1"i~~1~U 11" bb(:-JU i~nl1""lU 
OJ q 

~1 :lJrI<i"h 11 bb~~"nl1"b ~:lJflrninMrn::"lJ fl" (:-J~~.nrnGYIl ~~,,~U 'Yll"lU11l ~1~fl11 :IJ~~ b ii"U1n 
q 'IJ 

ii1ij1~ 1i1"1":IJ ~1 :lJl'Hl i~nl1"b 1 iill bbiildfl1""nl1"~l" G) L~ fl cil" iiU1"::~'YlTI111V'1 t'fl :lJl1"r11-1 :IJ"l U t~ ~ 
, 

.d I A d. I 0 I .c:::I 0 I Q...I 

:lJfl11:IJ Ul b "ll'flrl a bbiil~~1"" ~ fl b 1 iill bb~~"Ul b~Ufl~Ubfl" fl m":IJ :lJl1"~l'Yl bbiil::b 'VI :lJl::~:IJ 'Yll"lU 1"1 :lJnu 

bbiil d1:IJ!1 fl 1 wn:IJ fl rh" iiU1":: ~'Yl TI 111 V'I b fll1"V'I bbiil:: b ~ Ufl rnfll1 Ufl11:IJ bb~n ~1""lJ fl".yj :lJfu el~"ll' flU 
q 

5. 111"1:: ~ih bbiil::f111:IJfu el~"ll'au 1i'Yi'm~:::lJUM~ im4"uTIbbiil::nl1"bbnuru'VI1 ifbb u:: 
'IJ q OJ 

ttl LUGfbUl'V1:IJl ~1-13JnU ~fl" bb 1""UU~liil h 1 ~~5u b ~UbbriU1"d~"ll'UGf1U1"1:IJ bb~~"f111:IJ6fta~1"" 
'IJ 'IJ 

bbiil:: fI 11 :IJ iiIij1~1i1"1":IJ iifl11 :lJfu i:j~"ll'au bbiil::ii flU1":: t ~"15U~1U 1"1:IJ 

t~ ~lijl nnl1"lbfl1"l::,.f V'lu';h V'ltl ~n1"1":lJrltl"if1 Ubb~ iil:: fl" ~u1"::n au ~1 :lJl1"mh bb'ijn'Yi'nM:: 
V I I. 4Q, 1.c:::I I .d I Q.,.t Q..oo ~ 
~lU~l" G) 'V'lU11 bb~ iil::bb U 1fl~V'lU11:IJ1ij~1"1:IJ bbiil::Iij~'Yl bbliln~l"nu ~"u 

q q 

1. fl"~ U1"::n aU"lJ a,,'Yi'nM::ifl iii bTl ~1nUr1n~::nl1"~ iii mb" iillijl1"rnrul rn bbiil::nl1"~IiI 
OJ 
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1.1 'Yln~~n11~~ mh:Jiil"iJ11ruru1ru Lih~f1113,l~13,l11rll Un11~~ lLfl11~~ 
OJ 

LWmL~~-ne:J3,lGHL~~bb~~-\ln11th~LiiU"iJ1n~rl1Un11rn Vl1e:J~-\I.yjm.hmJ G) ~1b~ (WHO. 1997: 1) 
~ ~ 

t~ ~~e:J~f1tre:J-\lnun'J~'Yl11-\1 ~lli11ru~"lI (2541: 1) 1 U~lU"lI e:J-\I-ne:J3,lt'l.yjl"IfL un111Lfl11::~ ~13,l11rl3,l1 
q ~ 

"iJ1nVlt'llm·'\t'llmLVI~-\I L"ll"u "ll11~11 il'ruvn Vl1e:J~rl1Un1'Jnr~1-\1 G) t~~lun111.h::Liiu-ne:J3,lt'lfl11e:J£l 
OJ ~ ~ 

~ &:f.d 0 G,; ~ ~.:f 
uWVm~lU"lIe:J-\ln11mv\!i.l3,lI!-Jt'l (~lUn-\lluflru~nn3,ln11n11~n~1"l1WV'lU~lU. 2551: 1) LLt'l~f111 

~hit-\lii-\lU"iJ"iJ""'rJ~l-\1 G) .yjiil!-Jt'l~e:J~3,l3,le:J-\lLLt'l~VH1~n113,l (3,lUt'l~l n~e:J3,lLL1i1. 2555: 27) ~-\ltfU'Ylm~~ 
n11~~ e:J £ll-\1iil"il11rnru1 ru ~e:Jfl113,l~13,l11rl"ll e:J-\lUfIfI t'l~e:Jn111.h~Liiub VI~n11nr~1-\1 bl .yjdi~;ju 

Q.I q q J 

t~ ~n11~·hun1~U1'\.tn11~~ lLfl11~~ LLt'l~l.h~Liiu~ ElL Wiln11rn ,rUb~e:J £ll-\1L Vl3,ll::~3,l 
q 

1.2 'Yln~~n11~~e:J£ll-\1~i'l-\1~11~ dj'\.tfl113,l~13,l11rll'\.tn11~~ .yjVlt'llnVlt'll~ 
baJb~ e:J £lIn ~1~n1e:Ju.yjn1V1'\.t~ (n1::Yl11-\1 ~lli11ru~"lI.2541: 1) bLt'l~ 1 Un11~~f111~~ e:J £11-\1 n 11-\1 G) 

~ q 

LvlmrUVl1Yl1-\1b~e:Jn LLt'l~I!-J~i.fvftf.yjbn~;ju (WHO. 1997: 1) ':h3,lltJful"If1~e:J£ll-\1~f1-\1~11~lu 
"lIru~L~~1nul'\.t3,laJ3,le:J-\I"lIe:J-\l3,l'\.tt'l~1 n~e:J3,lLL1i1 (2555: 29) b~Lv:i3,lL~3,l lUL~e:J-\I"lIe:J-\ln11tbn11~~ 

q 

e:J £11-\1 ~f1-\1 ~11~ 3,l1 ~f1-\1 L U'\.tI!-Jt'l-\llU ~-\I~e:J~ f1tre:J-\lnUn1e:JUfl113,l~~ L vle:Jn11L 1rJ'\.tfl U~~111~.yj 
~ 

21 (201 0: 6) 1 unl1~f1-\1~11~ifu-\l1Ufl11b~aJ"iJ1nfl113,lf~u~lU"lIe:J-\I~ULe:J-\ltbbtJ~n11-w~ u11 U 
~ ~ ~ 

1::~U:cre:J e:J111'V'l ~-\I,r'\.t 'Yln ~~n11~~ e:J £11-\1 ~i'1-\1 ~11~~e:J f1113,l ~laJ11rll un11~~.yjbaJb~e:J£lln ~1~ 
~ 

"lI e:JU L "lI ~ Lb~~-\I e:J e:Jn3,ll b~ e:J £ll-\1El~1~bLt'l~U1aJ1tJ1~~n~1"Ifl '\.t~lU"lI e:J-\ln11LL~~-\I e:J e:Jn LLt'l~n11e:J e:Jn LLUU 
q 

~ I 'i.I 6" 
"IfU-\l1 U e:J m -\I ~11-\1 ~11f1 

2. e:J-\I ~l.h~n e:JU"lI e:J-\lfl11aJ ~13,l11rlYl1-\1~lU 'Yln~~111~ L~ ~1nUrln ~~n11~1~VI,;rnfl U 
~ 

~ULe:J-\I n11L-n1 h~5'\.t f1113,llliil"iJl U~ULe:J-\I bLt'l~f1113,li1Je:l~"Ife:Ju~mr-\lfl3,l 
~ ~ 

2.1 'Yln~~n11~1~VI,;rnflu~ULe:J-\I~e:J f1113,l~13,l11rl.yj"iJ~~'\.tVl1 L-n1h bLt'l~f,jn 
~ ~ 

-ne:J~LLt'l~-ne:Jun'V'l1e:J-\I"lIe:J-\I~'\.tLe:J-\I (WHO. 1997: 1 • n1~Yl11-\1~lli11ru~"lI. 2541) t~rJfl113,lL-n1h,ru 
q 

~e:J-\I~13,l11rltJ1::Lii'\.t b~"il1n~ULe:J-\I<ii1aJ~1l1'V'l"iJ1-\1(3,lUt'l<ii1 n~ e:J3,lbbn1. 2555: 31) 113,lii-\ln11~e:JaJfu 
." , "'1 'I 0 Q.,.I .:S ~ ~ .c:r 

bVlUflrufl1 LLt'l::llaJ "ilb'\.t~me:J-\I (~lUn-\lluflru~n11aJn11n11~nM1"l1U'V'lU~lU. 2551: 1) Ue:Jn"iJ1nU 
q ~ ... 

n1e:Jufl113,l~~L vle:Jn11L1~'\.tfl U~~111M.yj 21 (2010: 6) b~b v:i3,llU~lU"lIe:J-\ln11fL 'Yh'YlU~ULe:J-\I 
~ ~ 

~laJ11rlU1 L~'\.te:J~tUe:J-\lb~e:J £11-\1 L VlaJ1~~aJ~-\I,rU'YlnM-~n11~1~VI,rnfl U~ULe:J-\I~e:J f1113,l ~13,l11rll U 
~ 

n11flU'V'lU"iJ~~LLt'l~"il~~e:J~"lIe:J-\I~Ube:J-\I ~1~VI,rnlun11n'J~'Yl1"l1e:J-\I~ULe:J-\I~e:J~rl1'\.tn11rn~1-\1 G) 
q q 

2.2 'YlnM-::n11L-n11"iJ~5u ~e:J f1113,l~laJ11rl1un11L-n1hfl113,lf~n f111aJ 
~ ~ 

LVI:ije:JUbLt'l~f1113JLL<nn~l-\11::Vll1-\11Jflflt'l (WHO. 1997: 1) t~~f1113,lbL~n~l-\1tf'\.t b~LLfi L'V'l~ 1~ 
q 

d.cd,::a, .c9 li.I ~ .c!i Q; ~ I 

n1wrnM1 ~1!-J1 ~1~U1 Vl1e:JYle:J-\lrlU (n1~Yl11-\1~lli11ru~"lI.2541: 1) 11aJrl-\ln11~e:J3,l1U LVlUflrufl1 
q q 

LLt'l~lliih 1 u~5u (~1,rn-\lluflru::n11aJn1'Jn11~nM-1.ffu~u~lU. 2551: 1) ~13,l11rl.yj"iJ~LL~~-\le:Je:Jn 
~ ~ ... 

b~e:J£ll-\1LVlaJ1::~aJU'\.t~'\.t~1'\.t"lle:J-\lfl113JLL~n~1-\1 (aJ'\.tt'lm n~e:JaJLL1i1. 2555: 33 • Partnership for 

21st Century Skills. 2010: 6-7) ~-\I,rU'YlnM::n11b-n1h~~u ~e:J~e:J f1113,l~laJ11rllun11fufb-n1h 
~ ~ 

f1113,lf~n"ll e:J-\lflu5'\.t LLt'l~~13,l11rl bL~~-\I'V'lr]~n113,l~ e:JUflflt'l,rU b~ e:J £ll-\1L VlaJ1~~3,l 
~ q 



'I1,IT.~U'U b I:L~'l111LU'I1,LU11 .f" 'CI' F I ,9 

'11, t1L11G~1LUN~IT.Ul1y"m t'l1, t L~' l'C11;:Ll'C1i1. ,;:~" ULI11Ll'C0:C-L~ G~11L11G~UG~'1LU'I1, t U1Ll'CL11l'CLU~ 

G~ 1L11G111LU;:fLUU'I1,'I1,C-~ (6£ :999l 't.u'mG~U L~~'I1,l'C 'L-9 :O~Ol 'SII!~S AJnlue:::> .., ,.,. ~ ,." '1Ii 1'& I 

, '" 
lS~l JOJ d!ljSJeulJBd) ~11:,!-1i1.1:~C-Gm~~&~,qmLt.~~f11LM.L'!;1.U1Ll'CL11~~1LMG~1LU l'CU!L'I1,('f§),!-

b 

;:~" ,tU1LU'I1,LU11 ~~~I1I:L~Ii1.;:1I:L~ U~" l'C Lt.~'I1, t M.1L~';:~" ULI11Ll'C0:I:L~ G1L.11 G~1U~'I1,!L1L11 G~1LU 
, '" , 

11~1 (~ :L66~ 'OHM) 'I1,G~W~1LUC-lJl'CU .. I:G1G~ C-GkGIT.1LU l'C!t.'I1,~1LU '11,~ '~~l'CLt.~C-~.11"1LU 
no no (b .,. 

I:G IT.f11 '11, t~ G1L11 G~1LUI:G IT.;:'l11-FT.U~ ~: ~ P9l' IT.11'l111L!LL11n1u;:1u' ~ : ~ 99l ''I1,LJ:'I1,~ 'I1.,..IT.L-FT.1l~1LU 
, '" '" 

1LUl'CUU;:'l11~'I1,LC-U!LL~) kl1k '11,~~j1. tf1~ UG G1L11 G~1LUC-G)fl I:G m~~ ~ ~u 1JU~1l'CLt.~C-lJUG G I:~m' 
no 

G~' C-LUL[A.~t1LU;:~" I:,tt. ~M.1LU'I1,tU1LN:L11l'CLU~G~ 1L11G~1LU;:-FT.U,.,.U l'£ 
b no 

IT..11l'CLt.~o: I:L~ G~1 'I1,~l-Il1",Ul'Ct.~ 
no 

'I1,LC-qA.U1Ll'CL11 '9 'I1,~l-II:GIT.I:L~U~"l'CLt.~'t1.tM.1L~' '17 C-Gm~'I1,t~",l'CG~mLt.~1J '£ I1G!t.~t1l1k~'I1,~ 
no b 

I:GIT.~L,!1oIi1.ULI1UI1'11,t~tL~' 'l L'!;1.l-I'I1,lJmLt.~;:t.Ul '~ I:lJUGGI:~11"I1~l ~~~I1I:L~Ii1.;:1.f'l1.,..M.l'C~l'CLU~ 

'I1,1J' 'I1,,,,UG ~~~.f'l1,,,,M.l'C~Qf10:1LUC-G IT.'I1,L~'t1.~'I1,I1~ G 11 ~1 'I1,,,,Ul'C q .. 'I1,LI:L\;A.1LU'I1. t U1Ll'CL11 l'C Lt.~G~ 
M.LLl!L'I1,M.l'C11I:L1111LU;:-FT.UU'I1,'I1,I:~ (L£ :999l 't.U"l'CG~U L~~'I1,l'C 'L-9 :O~Ol 'SII!~S AJnlue:::> lS~l ,." ,." 1"& ,." ,." ,." 1"&' 

'" 
JOJ d!ljSJeUlJBd) ~1l'C~I:~I:LUG£:l'Ct.~fgLt.~~f11L'!;1. l'C~'I1,lJmLC-L\;A.1LU ~t~L~'I1,,,,111:1"~!J' 'I1,l!l'Ct.~ 

I1Ll'CIi1.L~'I:Lk111LU~f11L'!;1.U1Ll'CL11 M.LLl!L't1.,.M.l'C~C-Lk111LU'!lUL~UG'I1, !LmQf11LllG~1i1. l'C!t.'I1,~ 1LUI:G)fl 
'" , 

l'CLt.~I:~11"1LU '11,¥-' U~kl'CLt.~l:lJkl1k'l1,~~j1. t L\;A.;:~"1L11G~1LUI:G IT.'I1,L~'I1, t (~ : ~ P9l) IT.~'l111L!LL11 
( '" )no no 

n1u;:1UI1~I:G~~~G11I1~1 ~ : ~99l ''I1,LJ:'I1,~'I1,,.,.IT.LfLU~1LU1LUl'C1111;:'l11~'I1,LC-U!LL~ kl1k'l1,~l-Ij1.t 
'" '" , 

no b '" 
f11 UG G1L11G~ U~kl'CLt.~ ,tU l'C1LG I:G IT.I:G l'CN:l'C~t L~ mLt.~ UL~~1C-Lk11 U1Ll'CL.11'11,LJ:'I1,~.f'l1,,,,Ml'C~l'CLt.~ 

I:Lk111LUI1~1 (~ :L66~ 'OHM) 'I1,L't1.t.LI1C-L~G~1'11,!L.f'l1,,,,M.l'C~l'CLt.~L-FT.UkU1LItL11::t::m 'I1,~~~~rbG~ 
'" , 

~~.f'l1.,..M.l'C~l'CLt.~I:Lk111LU'I1, t U1Ll'CL11l'CLt.~G~ M.LLl!L'I1.,..M.l'C~I:Lk111LU::-FT.U",U ~ '£ 

~11~~mLt.~I1",U1LU~!1LU::~" ,tUl'C1LGI1~1LU~,.,.~1LU LIi1.ib.J:t~"1LU ~t'l1,~~J> 

1LU 1L11 G~1LU M.LLl!L'I1,,,,M.l'C~nk111LU::fLU~I1~t.I1~' ~~S.::fLU",UC-G IT.I1G U::1f1~C-G '£ , , 
no 

11 t.~l'C ~ C-~ ~" ~l'Ct.~I1G!t.~t1l1k1LU'I1, t 'I1,L~ IJI:G )fl;:~ 

l'C ~I:~ f1~I:G ~t.11 ~ mt.~0:I:G''I1,~L~U.ttIi1.::1~1LU'I1, t U1Ll'CL11 l'C Lt.~G ~l'C ~I:~ G ~ 11 G!t.~t1I1kl'CLt.~::-FT.U",U 

'I1,'I1,I:~ (9£-9£ :999l 't.U"l'CG~U L~~'I1,l'C' ~ : ~P9l'IT.~'l111L!LL11n1U::1U) l'C~I:.11I:GIT.l1l1m::d'iul'CL~ ~ ,." f'tt I ""tI F=' 

~I1Qf1'11,¥-' l'C~C-~C-GIT.l'CG~mLt.~G~Ii1.L,!1oIi1.t.L,Vib.&~mLt.~'I1, t I1G!t.~t1l1k1LU'I1, tl'Ct.~'I1,t.~~ l'C~C-» C-GIT. 
no 

C-cp Ii1. 'I1,t.~'I1,IJ'~ C-G ''11,~ I:G IT.U~kl'C Lt.~ G ~N: ~I:» G ~ 11 G!t.~ t1l1kl'C Lt.~~-FT. U",U P'l 

'11, '11, U1Ll'C L11 l'C LU~ 
~ 

no b no 
'11, t ~t~Ll~LLll'CLt.~o:~~" I:G''I1,~'I1, t L~'l11 ~f1M. 'I1,~1LU'I1, t U1Ll'CL.11l'CLt.~G ~I:Gm~'I1, t ~t~Lll'CLt.~::-FT.U",U 

'I1,!LI:",~ (~: ~ P9l' IT.~'l111L!LL11 1:t.1U;:1U) ;:f1~~G~1i1. ~~'11,~ LM~I:G IT.'I1,L~'I1, t '11,¥-' 'I1,.ttU1Ll'C L11 l'CLt.~ 
'" '" 

11~1 (17£ :999l 't.~"l'CG~U L~~'I1,l'C) I:Gm~C-GIT.U1Ll'CL11l'CLt.~'I1,t ~t~[1~Ll1l'CLt.~~!J'~~"L~'tU~ 
no no 

0: C-Gm~ L~I1M '11,~ ~ I:G,'I1, ~ I:G IT.U~kl'C LU~ G ~C-G m~'I1, t ~ t~ Lll'C LU~~-FT. U",U £'l 

9l 
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i,~ m.ll" Gffl" ~1"1"~ 1"1:JJ i)" nl1"l bfl1"l~~ 'Y11" b ~ eln "1l eJ ~ bbG'l~"1l EJ'U nvrh.l""lJ eJ" bb~ G'l~'Y11" b ~ eJn b ~ eJ 

U 1" U Gfn 1 d <il ~ ~lI.1 ~ vi rl n ciI eJ" 1 ~ tI n 1 d <il ~ ~u, 1 ~ ciI eJ" eJ rJ U u, vr U, ~1 U, "lJ eJ" b 'VI ~ t:-J G'l (ffl un" 1 u, 
'U cu ClJ aU q 

.:9 J:; ~ I ~ 
flm~ndd:JJnl1"nldffn'Ml"lJWV'lll.~lU,. 2551: 1 ,nd~'Y11"1"~llil1"m~"lJ.2541: 1 ,:JJU,G'l~1 nG'leJ:JJbbn1. ... ~ 

2555: 39) u,eJnliJlnitnld<ll~ ~U,h~l:JJldm~eJ:JJ 1t1"i,UGf1l1.~1u,"lJ eJ"ud::biiu,fl11:JJUG'l eJ~.ntl nld 
'IJ 

'Y11"1U, 'VI~eJ'VH1~nd';i:JJ'Y11-\J~1U,~"lJ.fll~ fiii~G'l~eJ'Y11"ciI1W~1"nlt1bbG'l~~~h (WHO. 1997: 1 , 
~ 

Partnership for 21st Century Skills. 2010: 6-7) <il"U;WYln'M~nld<il~~u,11iJ ;]eJfl11:JJ~1:JJ11"rl1u,nld 
b~ eJ n filiJ ~nd::'Yil 'VI ~ eJ bb ~~,,~ fI ~ ndd:JJ 1~ tI ~hu, nl1"U1"~biiu, 'Y11" b ~ eJ nUl:JJl Gfnl1"~ ~ ~lI. h fi dj u, 

'IJ 

'Y11" b~ eJnfiUd~biiu, df)U~l u, 11 b 'VI :JJl::~:JJ11U ~rllu,nldru<il"n ~11 
3.4 rln'M~nldbbnuru'VIl ;]eJfl11:JJ~1:JJldrl1 u,nldi"'ufi)"uru'VIl ~lb 'VI~.yi:JJ1"lJeJ" 

• QI ClJ QI q 

U~'VIl ~l:JJldmbtlmW~"1leJ~G'l 'VI~eJ'Y11"b~eJn.yi'\.b"u~nl'mnU~'VI1i,i (fflUni"151nl1"bbG'l~:JJ1~d~1U, 
nld~n'Ml. 2551: 1 ,nd~'Y1d1" ~llildm,!"lJ .2541: 1) 1~ tlnldbbnU~'VI1U;u,IiJ::ci1 eJ"i,:J.Jbn~ 
fl11:JJbfl1t1~ 'VI~eJfll1:JJ1~nn"1G'l IiJU,U~'VI1U1U,UG'llt1i,~ (WHO. 1997: 1) bbG'l~fl1dii~~ iifl11:JJ 

£j~'VI ~u,bbG'l::nldui"'U<ll1 d1:JJi)"~liufl11:JJ ffl~~1 u,nldbbn'''lJU~'VI11 U,bb~G'l~flf"(Partnership for 

21st Century Skills. 2010: 6-7, :JJU,G'l~1 n~eJ:JJbbn1. 2555: 39) <il"U;Wnn'M~nldbbnU~'VI1~eJ 
fl11:JJ ~1:JJldrl1l1.nl';ifn"vi:JJ1"lJ eJ"Uru'VIl bbG'l::U1"::biiu,'VI1'Y11" eJ eJn i,~ 1~ tI ~.hu,nldibfldl~~yjUl:JJ1Gf 

'IJ ~ 'IJ 

nl1"bbnuru'VIlfib'VI:JJ1~~:JJnU~rlll1.nl1"ru'VI~mjru'VIli"n~11 
~ ~ 

3.5 rln'M~nldi~nldnUeJ11":JJru ;]flfl11:JJ~1:JJldrl1 u,nl1"Ud~biiu,flld:JJru fb 'Yh 
'IJ , , , 

Q,..oI f!j' VA VA.d Q.,.II q,., 6'.d I I A ~ 

'Y1 U,flld:JJ m"lJ fl-\J ~U,b eJ" bbG'l~ t:-J eJ U, d1linldIiJ ~ nl1"n U eJl1":JJ m 'Y1~" ~ G'l ~ eJ~f1 ~n1"d:JJ"lJ fl" Uflfl G'l eJu, 
'IJ 'IJ ~ 

'" '" o q,., ~ Q,..II d (V f f 

(~lu,n"lu,flm~ndd:JJnldnldffn'Ml"lJu, ~U,~1U,.2551: 1 ,nd~'Y1d1"~llil1"m~"lJ.2541: 1) ~1eJ m"b"15u, ... ~ 

nldi~nldnu eJl1":JJm1n1"li .fll1::bfffl 'VI~fl eJ1d:JJru.yii,:J.JW"Ud::~"~ finfl1Ufl:JJ bbG'l~~eJU,flG'll tli,~ 
'IJ ~ 

flrJl"b'VI:JJ1~~:JJ (WHO. 1997: 1) i",fu.rln~::nldi~nl1"nUeJ1d:JJru ~flfl11:JJ~1:JJldrl1l1.nldb~fln 
bb~~" fl eJ n bbG'l::fl1Ufl:JJ eJ1d:JJ ru"lJ eJ" ~U,b eJ""~ fl rJl" b 'VI :JJl::~:JJ 

~ 

3.6 rln'M::nldi~nldnUfl11:JJbfl1t1~ ;]flfl11:JJ~1:JJldrl1 u,nl1"i"'ufn" ~1 b 'VI ~fi'Yil 
'IJ ~ 

1,xb n ~ fl11:JJ bfl1t1 ~ bbG'l ~iiin-nl1"fl1U fl:JJ i ~nld ~ eJ U,fl G'l1 mbG'l::G'l ~d::<ilUfl11 :JJbfl1t1~,xU, i,~ eJ rJl" 
~ 

b'VI :JJl::~:JJ (:JJu,G'l ~1 n ~ eJ:JJ bbn1. 2555: 45) d1 :JJn"nld'VI ~m~ tI" ~1 b 'VI ~'VI~fl~f1 ~nd1":JJfiu 1 i,u Gf 
~ 'IJ 

fl11:JJbfl1t1~(WHO. 1997: 1) i",fu,rln~::nldi~nl1"nUfl11:JJbfl1t1~ ;]eJfl11:JJ~1:JJ11"rl1 u,nldb~eJn 
bb~~" fl eJn bbG'l::fl1U ~ :JJd::~u~nl:JJ bfl1t1 ~"lJ eJ" ~U,b eJ"i,~ eJ ~1" b 'VI :JJl~~:JJ 

~ 

~ 1 n ~ 11:JJ i:JJ vru, feJ" ~ Ud:: n fl U"lJ eJ" rl n 'M::i5i ~ ~ U 11 'VI U 1 tI "1 U,~1-\J 6) yf" 1 U, bbG'l:: 

~1" Ud:: b'Y1 ffi,i ill 'VI u,~ eJ" ~Ud::n flU"lJ fl"rln ~::i51 <il fl fln b 11 U,ilU,~l" 6) <ill :JJndeJunl1"~n ~1"lJ fl" 

'VI U 1 tI "ll1.,xll. 6) 1 ~ tI ~i ~""tI i, ~ <il d::'VI un n" fl11:JJ ffl ~ru1 u, rl n 'M~ nl d ~fl" i:JJ vrll.li.fll ~ ~ eJ 
'IJ ~ 

fl11:JJ~1:JJldrl1 u,nld'Yil-\Jlwh:JJnu, 1<il tleJ ~UU,vrU,~lWlJ eJ"nldiiulli:JJvru,ffi~~eJnu, b ~dl::rln~:: 
'IJ'" ::.J 

<il"mh1,h tlGf-\J b~~:JJwn:JJ ~1:JJldrl1 ,x~b1t1u,iifl11:JJdu, h ~1 :JJldrl'Yil"lU, 'h :JJnu ~5u, ii:JJ:JJ:JJ eJ" bbG'l:: 
'IJ 'IJ ~ 
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rl~u~&il U 'Yl1~1J1n ~-\lnT'rYh-\llWh:JJnudjumhJ1J::LUWil~ L~:JJ~u"lJa~tl1ii:JJl/rwIfrl~ 1~ mJ~ L UU 1tl 
q q :;w q 

rl~11:JJ i:JJl4-UTI'J::vd1-\11J~~~ eJULU U 'J1mnU"lJ a~rlm~::iii ~rl1J::mh11 U 'iK1i ml~ 1tl 
q ~ 

Cl,...- Q,..< ~A. 

2.6 u," Tn1 \J 111 ";)'VHPM '" 1't1 11a::::l) -;) <PI 

LL U 1'Yl1~rl ~1~ ru 1 un1'J-W~U 1rln M::iii ~,ru~ a'Vl i nn1'Ji~n1Jn'J'J:JJ n1'JL )!£mn1'JLiau rl1J:: ... 
~~LLi1:JJ~L)!tJu1~aci1-\1LLrl1J1~iiLLU1'Yl1~i~<i1a1tld (TU~l "lJ11:JJ~~~ LamLLi~~t 2546: 77-78) 

'IJ 

ii n1'Jn1'Vl U~1 ~~ tl'J:: Li~ ~LL~:: LL U 1 'Yl1~n1'JLiau 'J1 :JJrf~ ii1ln'J'J:JJrl L UU~l un1'Jtl Du1i a ci1~,r~ L 1JU rl 

Li1:JJ1'Jn1~LL~::tl'J:::dju(:.J ~ 1~ n1'Ji~n1Jn'J'J:JJ,ru~a~ L 'Vl:JJ1:::Li:JJflU1tJ~11:JJLiUh ~11:JJnu~ LL~:: 
'J::iu"lJ a~ ~L)!tJU 1~ tJ in Mm::"lJ a~n1Jn'J'J:JJ~1'J lin'J::u1un1'JnG:l:JJ LL~::n'J::u1un1'JL1tJu 1rll ~ 

'IJ q 'IJ 

~L1tJuLi1:JJ1'JnLi11~ e:J~~~11:JJf1~~1 tJ~ULa-\l ~~ (:.J~ 1 ~Ln~rlnM::rl1J::ib 1 tl 1 "111 uiii~tl'J:::-;h1u 1~ 
'IJ 'IJ 

iin1'JU'Jm1n1'Ja~~fl11:JJ1nUrlnM::iii~~lu<i11~ ~ ~1'Jtl1iu1iLuutl'J::-;hrh 1 ~Ln~rlnM::iii ~ a ci1~ 
'IJ 'IJ :;w 

<?1m-da~ LL~::Ln~1J1n~11:JJi1:JJ3ja1J1n'Ylnfl1~~1U 'J::'Vl';h~ h~L1tJU ~tln~'Ja~ LL~::"11:JJ"11U inMrn:: 
q 'IJ q 

n1J n'J'J:JJ1J:: ~ a.J Lia ~ fl ~ a.J LL~:: L'Vl :JJ1:: Li:JJnu U1U'Yl iitJrl~u "lJ a.J Lin1u~nM1,ru ~ iin1'Jtl'J:: Liiu 

a ci1.J<?1 m -da.J LL~::U1 (:.J~rl1~1J1nn1'Jtl'J::Liiu:JJ1iL~'J1::l-f a ci1.J LUU 'J::uu u11tl ~n1'J-w~u1rlLL rl1J1.J 
'IJ 

1~ tILL U 1'Yl1.Jn1'J-W~tnl Ui1.J~u1~Lia~~~a.Jnu ~lUn~lun1'J~nM1n'J.J L 'Yl'V'l:JJ'Vl1U~'J (2558: 8) 
q 

1 U~lU"lJ a.Jn1'Jn1'VlU~1"" ~ntl'J::Li.J fiLL~::'Jtl LLUUrl,r~ L 1JlUUU 'Jtlli'J'J:JJ LL~:: 1 un1'Ja an LLUUn1Jn'J'J:JJ 
q 'IJ . 'IJ 

~1'Jn1'VlU~"li'1.J L 1~11 un1'J1J""~n1Jn'J'J:JJl ~L 'Vl :JJ1:::Li:JJ~1 a ci1.J L"li'u n1'Ji~n1Jn'J'J:JJrlnM::iii~"lJ a.J 

h.JL1tJului.Jn~n'J-\lL'Yl'V'l:JJ'Vl1U~'J'J::iu.ffutl'J:::n:JJ~nM1iHi 1 - ~litJ:JJ~nM1i1fi 6 lun1Jn'J'J:JJ 
q 

-W~U1~L1tJul~tJn1'Ju1n1Jn'J'J:JJrlnM::iii~1tli~lwi11:JJ.J "n1Jn'J'J:JJum1tJU ("11:JJ'J:JJ)" 'Vl1a 
'IJ 

"n1Jn'J'J:JJLm::LL U 1" i,~iin1'Ju'J'J1J 1 U 1~'J.JLi11.J'VlinLi~'JLin1u~nM1LUun~1 1-2 i'11:JJ.J<i1aitl~1l-f 
q 'IJ 

~~a~iln1'J~nM1 (~libn.J1un1'J~nM1n'J.JL'Yl'V'l:JJ'Vl1U~'J. 2558: 12) 
q 

Uan1J1nn1'Ji~n1Jn'J'J:JJrlnM::iii~ 1 wi11:JJ.Jn1Jn'J'J:JJibn L1tJULL~1 LL U 1'Yl1.Jrl ~l~qJ 1 un1'J 

-W~ U 1 ~ 11:JJ Li1 :JJ1'Jn 'Yl1.J ~1 U rln M::iii ~ 'V'lU 1~'Vl ~1 n'Vl ~1 tJ'Jtl LLUU ~1 a ci1.J L"li'u ~1 un.J1 ULL(:.JU 
'IJ 

l~i:JJ lu (The Colombo Plan Drug Advisory Programme - DAP) nG:l1T:hn1'JtlnaU'J:JJrlnM:: 

iii~ bUun1'JLLi1:JJLif1.J~11:JJ L i:JJ U-lJ.J 1 ~nu LtJ11"11Wi1.J dJun G:I:JJ LU1'Vl:JJ1 tJ'Vlin"lJ a.Jn1'JU a.JnUtJ1 LLi'V'l 
q 

&i~ LL~:: 1 un1'Jvr~u lrlnM::iii~ 111 L ~ tJ.JLL<?1 i:JJ-wUTInUn1'Jua.JnUtJ1 bLi'V'l&i~ L 'Yh,rULL<?1 EJ.J Li1:JJ1'Jn 

u11tll "11'~nu'Yln b~e:J.J 1 uiii ~ 1~ tJiiLb U 1'Yl1.Jn1'Jtln aU'J:JJl ~~L1tJULn~n1'JL1tJU 11J1ntl'J:: Liun1'Jm 
q 'IJ 'IJ 

(~lun.J1u~ m:::n'J'J:l-Jn1'JU a.JnULL~:::tl'J1utl'J1:JJ tJ1 LLi'V'l&i~. 2549: 31-41) 1~ tJiin~ tJ'Y1lfLL~::L 'Yl~U~ 
q 

1 un1'Jtln aU'J:JJLLUU <?11.J ~ L"li'u 1. n1'JL 1tJU 11J1ntl'J::LiUn1'Jm 2. iTIL1tJU 1LLUU 1 ~~L1tJULUU 
'IJ 'IJ 'IJ 

~u~n~l.J3. n1'JL1tJuf1J1n~11:JJ·:h:JJ!imL~::4. n1'JLiaun1:JJ'Vl1an1'JU1L 'Yl~U~<i11.J ~:JJ11..ndu n1'J 
'IJ 'IJ 
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1<iltl~a<ilfl~e:J'111U-\llU1,rtl"l.lehm"j"j41~1 L"lJl1<il:: (2555: 1 05) i.~~m~nn"j::U1Unl"jL~md' 
'II 

L ~aW~ul'Yln~df1<il"l.l a-\l L~n LLL'l::Lm1"lJU~nl1'V'lL'l1<il 1<il mll'VIU<iln"j::UTijnl"jL~mtfYiiiGfn~rn:: 
'II 'II 

o Q".I ~ cv 0 cv a.;.J' 
LVI~1::~~~1'1,nUL<ilmLL'l::Ltll1~U 5 L'lm!l-rn::~lflru<il-\lU ., 

1. nl"j,r<ilnl"jL~tlUnl"j~au1 UU"j"jmnl~Yi~aUflL'll tliia~"j:: tla~fUfl1l~LL<ilnliil-\1"l.1a-\l 
Uflfl L'l LLL'l::dJ<il1anl ~1 ~L~n LLL'l::Lm1~U W~Ul<ilULa-\la ~1-\1 L~~~n Wll'V'1lb i.u~nl"jL~tlU fa ~l-\1ii 

q 'II 'II 

2. nl"jL~tlufLLUUe:J-\lfh1~ djutln1~L~mLL'l::Lm1~u1~L~a~ 1t1-\1~-\lLn<il~a~~e:J~"jau G) 
'II 'II 

~lnUL~a-\lvr1 G) i.tlYi'V'lui.<ili. Uii1 <ilU "j::\i'hlU 

3. nl"j,r<ilnl"jL~tlUnl"j~au1<ilmtl<il1anl~1~L~mLL'l::Lm1"lJui.<il~n~<ilLLL'l::ufiu1i~1-\1 

4. nl"jL~r.J'U 111 :lJnu U flfl L'l ~udj unl"jL ~tI U fYi1 ~L~ nLLL'l:: L ~11~U i.iiiu;; i~ wulf 
'II q 'II ~ 

LLL'lmU ~ tlUfl1l~f l~U1J"j"j~ El1"j~rnLLL'l::i-\lfl~11~nU 
'II 

5. nl"jL ~ tI U fn"j::U1unl"jL ~~U f"l.l a-\l <ilUL e:J-\I <ill ~ fll1 ~ fI ir<il~ <il L Iii ULLL'l::~ <il ~ a tI"l.I e:J-\I <il UL a-\l 
'II 'II q q 

L ~a 1 ~L~mLL'l::Ltll1~U~l:IJ1"jflW~Ul<ilULa-\li.~ 
LL U l'Yll-\1nl"jW~Ul'Yrn ~dj1 <il~t:-Il,r~i.~Ul L~ua i.u,fual~ dJULL U 1'1'11-\1 a ~l-\1n11-\1 G) LLL'l:: 

'II 

i.~i.~dj ULL U U LLt:-IU~l L 1~"jU t:-I L'l ~~'Yl a U ~ di <il~U "j:Vll1-\1 nl"jL ·il1funl"jtln au"j~ Yll1 ~L~ n LLL'l~ 
'II 

Lml~un ~ ~;ii.~tlfu L u~ tlU~l <ilU 1 UL .:n-\lUln L ~ a 1 ~dju ~ ~ a ~fu"l.I a-\l i-\l f1 ~ LLL'l::~l~l"jflnGfu ~11 an 
q 

i11<ila~1ui-\lf1~i.~mh-\liifll1:IJ~"l.I (n"j"j41~l L"lJl1<il::. 2555: 113-114) 
'II q 

LLIii a ~1-\1 i. "jn <ill ~ LL U 1'Yll-\1nl"jW~Ul'Yln~~i11<il al~~::i.~i.~iiLbUU LLt:-IU VI~an"j::U1unl"jYi 
LLuuau LLliinl"jW~Ul~lu1vlnj~::L~~~lnnl"jii~lU11~ YiUl~1~f111~11~!ia"l.la-\l'Yln~1t1t:-1Gfn~u 

., 'II q 

1~di<ilt:-lL'l~lL1~ L-n-U nl"j~fl-\1n~n"j"j"j~W~Ul'y]nM~i11<il 4H ~lwfuLm1~u1<il~nl"jii~lU11~ 

fhVlU<ilnl"j~fl-\1'YlnM::i1i<il 4 ilui.imi Head 'Yln~:i11<ililU~Ul Hand 'Yln~:i11<il~lUf111~ 
'II 

11~!ia Health 'YlnM:i11<ililU~"l.I1l1'V'1 Heart 'YlnM:i11<il~lU~<ilhL~~~U~lnnl"j~11-\1n~~Lm1"lJU 
q q 

1J"j"j~ <illvr1 i.u1idj U~U 1 Ltll1~ULL~1 L ~a~ 1~.:J ~i.:Jfl~ ~1~1"jfl1 ~fll1 ~11~!ia ~~u1 ui.:J f1~i.i 
'II 'II 'II 

"jl~vf-\lLml"lJuii~"l.I1l1'V'1LLii.:JLL"j.:Jvf.:J~lu11.:Jnl~~<ilhi.:Jf1~Ururul (~1rJU~ 1~~. 2556: 65) 
q QlQI q cu 

uan~lnl "jW~U l'Yln ~~i11 <il ~lU'Yll.:J n~nn~VI~a 1f1"j.:J nl"j~n ~11 ~11 U,rl.:J ~ULL~l 
'V'IU11 iinl"jW~Ul1 U "ju LLUU"l.I a.:J"jl ~1"lJl1'Yl m~l~<ilf L -n-u nl"j~n~11 U "jl ~1~11'Yl m~l ~<ilf"l.la.:J 

'II 

irn~n~l tln ~au1<il tl1 an"ju LLuunl"j,r<ilnl"jL~~U1LLuu11~!ia (Cooperative learning) ~iit:-lL'l1ii a 
'II 'II 

fll1~ L,rl h 1 U<ilULe:J.:J LLL'l::'Yln~::1l11::~Ul t:-IL'lnl"j1,r~'V'IU11irn~nMl~L~~U~1 ~nl"j,r<ilnl"jL~~U1 
'II 'II 

LLuu11~!ia ii"j:~u"l.I a.:J'Yln M:fl1l~ L,rl1~ 1 U<ilUL a.:J LLL'l~'YlnM:1l11~~Ul1 U "j::~u~~.:J.;flu LLL'l~nl"j 
'II 'II 

,r<ilnl"jL1~U 1LLuu11~!i mJ.:Jiit:-lL'l1ii anl"jYll.:Jlun~~ 1l11~nl"j~<il~U h UL'l::nl"j~e:J ~1"j 6JJ.:J LtlU 'YlnM:: 
'II q , 

&:t 0 a,.... a,... &:::I.e::::.. ~ cv cv <I:::t. .:::.. Cl,.I 

'Yl~lflqj"l.la.:J'YlnM~~l<il (Jose-Reyes Ruiz-Gallardo. 2012: 40) ~a<ilflL'la.:Jnu 1Ul~1 'Yl'V'l1<il"j 

(2555: 147-148) ~nMlnl"jLu~~UL Yi~U'Y1nM::i11<il t:-IL'li~tl'Yl~Yn.:Jnl"jL~~ULLL'l::fl1l~~.:J'V'Ie:J hliia 

nl"jL1~U"jl~1~1-w~mf L~e:J.:J LL~.:J LLL'l~'Yl~Uaun"jrn "l.Ia.:Jirm~~wffu3T1J~~~nMluYi 5 "j::Vll1.:Jnl"j 
q 

,r<iln~n"j"j~nl"jL ~tlU fLLuuii~lU 11~11~nu L 'Ylf1itf1~1f11 ~ R-C-A nunl"j~aULLuuun ~'V'IU11 
'II 
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,xn ~~tJtt ril~fun1d~~n'<iJndd:IJn1d~ ~tJtt f~~uuiiG4'1tt11:IJ11:IJnu~ 'Ylflii.flf11rJ1:IJ R-C-A ii~l~U~ tJ 
'IJ 

~ ~ i:IJ f]'Yl TIrn"n1d~ ~tJ tt fl11:IJ .w"'\AI a h <;\ an1d~~tJtt u~::-nn M::i51 ~ tl-\j n';h,x n ~~tJ tt ril~fu n1d~a tt 
'IJ 

~~uuun~ ~a~fl~a"nu ~m1~~"l.Ia,,1Y'Yl~tt (Sulton. 1974) n~lT .. hn1dYi1"ltt~Uttn~:IJ~1:IJ1drJ 
q 

G4'" ~~1:IJ:lJttMtJl '\K~~u t~ ~~~::vr~tt1~tt1 WV\~l tJ 6) ~ltt ~ "1itt-nnM::'Yl1"i"fl:IJ~ltti:IJvrttll1l1'\A1nU ~5tt 
q 'IJ 

t~ tJ ~lttn1d~ ~tJtt n~ tJ1TIn1dn ~:IJ~"ii(:,J~ <;\ an1dvr~'j,t1-nnM::'Yl1" i"fl:IJ ~Utt -nn M:: ri"1i 1 tJ1 ~ a ci 
'IJ q 'IJ 

11:IJ ntt~~~::'Yl1"ltt 11 :lJnu ~~tt 1~1U ~~"lrau1 tt"lttri ~tt 1~1U:IJ aU~:lJ1 tJ u~::~ ~tt~~nud:: ttJ"lru· 
'IJ 

G4'1ttd1:IJ:lJ1nn, .. hG4'1tt~tt ttan'<iJ1nd'<iJW1~nMru t~d::vrtt1f (2553: 928)'\AIU11d::~""un1d1iduuuu 
q 'IJ 

~U1~:lJ1 tJ-nnM::i51~ 1 ttn1dvr~tt1flrn.1l1'\A1,xn ~~tJtt 'Yln~ltta ci1 tt d::~U~ aWn1" ~,,~ a~lttn1d'Yl1"ltt 
q q 'IJ 'IJ 

u~::n1d~U tt 'Y'I ~ ~ii a,,~ U~::~lttn1d 1 ii51~ u~::n1d~ u~~tt~a" ii~l ~U~ tJ ~,,~~ G4'1tt~lttn1d~f1" 
'IJ 'IJ q 

i:IJvrttll.1l1'Y'1nU ~~ttn1dvr~tt1~lttfl11:IJ~~ ~~~::n1d~~n1d~ ita":lJ1'<iJ1n t d" ~~tJtt 1~iin1d~~n'<iJndd:IJ 
'IJ 

~1and::U1ttn1d~~tJttn1d~att t~ tJ ~ Uttnd::U1ttn1d~ ~tJttn1d~attUUun~:IJ ~ ~a 1 '\K,xn ~~tJtt~n~n1d 
q 

~~tJtt f-nn M::n1d'Yl1"ltt~U tt Vi :lJn1d1uYr"fl11:IJ~ ~ ~ ~tt"l.l a" ~ y:j att 11:IJn~ :IJ'Yl1"lttn1dtJ a :lJ1Ufl11:IJ 
'IJ q 

~~~n<;\1"d::~11"Ufl fl~f~n ~~ti"Uttiifl11:IJ ~ ~ttan ~ ~tt h ~~~::iifl11:IJv!1" 1tJ ~ ~ att G4'" ~~ 1 '\K,xn ~~tJttii 
q 'IJ 

fl11 :lJfu ~~"lrau iill11:: ~'tt 1 ~1 :lJ1drJ'Yl1"ltt~ Utt Vi:IJ11 :lJnu ~tt~ ~ ttUnud:: t tJ"lrUG4'1tt d1:IJ 
'IJ 'IJ 

'<iJ1n~1 a ci1""ltt 1~tJ1 tt~ if a,,<iltt '\AIU11n1dvr~tt1-nnM::i51 ~ 1 tt d1 tJl"lr11'Yl tJ1ft1~~f~,:ttt 
dU UUU"l.l a"n1d~ ~n1d~~tJttn1d~att~~uu n1dii G4'1tt 11:IJ ~~~::n1d~~ n1d~ ~tJtt f~~uu11:IJ ii a ri G4'" ~ ~1:IJ 
'IJ 'IJ 

1'\K~~~tJttl~vr~tt1-nnM~i51~1tt~~ltJ 6) ~ltt '<iJ1nn1d'Yl1"ltt11:IJntt ~~<;\aci1"ldn~1:IJn1d~~ 
'IJ 

n'<iJndd:IJ ~~UU11:IJ iimftt i" ~ n ~'\AIU1~11,xn ~~tJttU1"fltt hlnd::~ a1aftt 1 ttn1dy!1n'<iJndd:IJn ~:lJnu 
q 

~ y:j att u~::laJ~ a tJ U~~"fl11:IJ~~ ~ ~tt.1l1 tJ1 ttn~:IJ ~",rttfld~~attfl1d~~~1 :lJn1dU fiu1i"lttn~:IJ"l.I a" 
q 'IJ 'IJ ~ q 

~~~tJtt nd::~tt~~~:: 1 '\Kfll~" h 1 ttn1drJ1:IJ ~ au U~::U~~"fl11:IJ ~~ ~ ~tt ~ Uttfl11:IJ ~1 ~ru"l.l a"n1d 
'IJ q ~ 

11:IJiiantt 1 ttn1dU fiu1i"lttn ~:IJ:lJln~tt nd::<iltt 1 '\Kiifl11:IJ-rnnri~ <;\ an1d'Yl1"ltt 11:IJnu ~ y:j att ~n 1 ~ 
~ q q 'IJ 

'Ylnfltt l~Yhn'<iJndd:IJri~ ~ln~ ~1 tJ d1:IJJ"nd::<iltt1 ~~~~tJtt:IJ a,,~ ~ttUd:: ttJ"lruril~'<iJ1nn1d~~tJtt f 
q q 'IJ 'IJ 

'Yl11 ~~n~n1da mn ~~tJttf~~~::~f1"~Uttfl11:IJf<il1 tJ~tt~a" (~'YlTIf~u TId::l1~U.2549: 54) 
'IJ 'IJ q 

'<iJ1nUd:: ttJ"lrU"l.I a"n1d~~n1d~~tJttfuuu1·1:IJiiariii(:,J~<;\ a-nnM::i5i~ 1 Wn1,,<iltt ~l~tJ~" 
'IJ 'IJ 

b~an 1 i~~ tt 1 'Yl1 " n1d~~n1d ~~tJtt f~~uu11:IJ!i a 1. ttn1da an bbUU u(:,Jttn1d~~n1d~~tJtt f~ G4'" (:,J~ <;\ a 
'IJ 'IJ 

-nnM::i51~ n1d'Yl1"ltt 11 :lJntt ~ y:jm.j,1:IJ1G4'fl11mUl~:lJl m~~::fl11:IJ~1~ ~'<iJ"l.I a"n~:IJ t~tJn1d~~nld 
'IJ q 

~~tJtt f~~uu11:IJiia'<iJ::mh1i1" 1 tt 'i-f1-n ml~ lU 
'IJ 

Q."oI Q."I Q; tf I 

3.1 ~dl3JVi3Jl ~tlel\l'YInH~~nl3JGf3J'VnMj~~'WJ1\1'lJ~~H~ 
q 

-nnM::fl11:IJi:IJvr'\.l,lh::~11"Uflfl~ ii~lii.m:IJ~~ ~ln~ ~1 tJ~ ~~~~"i1" fl11:IJ i:IJvrmfl tt~ltt 
q 

"l.I a" ~ y:j att Ufl fl~ ~1a ~5tt ~",rtt ,xnl"lr1n1dl~i. '\Kfl11:IJ~:lJ1 tJ"l.I a,,-nnM::fl11:IJ i:IJvrtt1fd::~11" 
q 'IJ 

.... ..;r 
Uflfl~~1:IJ~ld1"2 ~"tt 

q 



(2530: 69) 

Luutl~i~~u:ITnld 

1~ ~ E1Ud~'VI-;\1-\lUfi fI i;'I 
q 

6' " L 'V'Idl~~UMtI EI tldl ~ 
q 'II 

nULuui-:JfI~ LLi;'I~(:.Ji;'I 

"lJ E1-:Jnldnd~til"lJ E1-:J 

~UMm ULL<iii;'l~flU,fU 
q 

, 
o ... 

nd::'Yll"lJEI-:JUflfli;'IElU 6) 
q 

lui-:JfI~ 

Chickering 

(1993: 93) 

, 
.d I I Q.,# 

E1~'YlU 'Yl~::E1 tldl~nU 
'II 

,d 
UflfI~E1U LL~::nld 

q 
, d 

Ltl~ tlULLtl~-:Jnld'V'l-:J'V'Il 

~UL E1-:J Ltl ~nld~-:J'V'Il 
'II 

d..... ..... d 

6Jl'-:JnULL~::nW1l'-:Jnld 
, 

Jd I I Q..ot 

EI ~ 'YI U'YI "iI ~ EI tI dl ~ n U 
'II 

UflfI~5UL~LL1i 
q 

(2548: 5) 

flll~~l~ldfl"lJEI-:J 

UflfI~ 1 unldii 
q 

tl~i~~u:ITf!~nu~5u 
iiflll~ LUUii~dLEll1~ 

1~ 'h~!iEl l"'Lntld~ 

~l~ldfltil tI'Yl E1~ 

flll~f~n LL~mtl~tlU 
'II 

flll~LL~n~l-:J"lJEI-:J L~ 

UflfI~5UL~LL~::nldii 
q 

,tlhnldl"'flll~ 
, ........ 
"ll'lm'VI~E1~UU~UU 

q 

nld 1 "'LL~::nldfu 
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(2553: 11) 

'V'If]~ndd~tl~i~~U:IT 

~E1U 1~d::'VI-;\1-:JUflfI~ 
q , 

d. 0 fi,lQ...t Q..ot 

L 'V'IEI'Yllf11l~d"ilnnU 
'II 

Li~1~-:Jflll~fnlf11 
flll~Lilhf!~~mlu 

~ ..... 
Ufifl ~dl ~'Yl-:J ~-:JfI ~ 

q 

till ",di~nldtlfu~l 

tI E1~fuflll~ LL~n<iil-:J 

d::'VI-;\l-:JUflfI~ Lfild'V'l 
q 

lu~'YI~mlufinnldl", 
'II 'II 

..... d d 
LL~::tlEI~dU 'V'I-:J'V'I16Jl'-:J 

nULL~::nuL~ 

~ln~ldl-:J 2 'V'Iu-;\luni"ll'lnldL~l "'fill ~VI~l tI"lJEI-:Jflll~i~~U:ITd::'VI-;\l-:JUflfI~ LUU 
q 

tl~i~~U:ITnld 1i~ E1Ud:'VI-;\l-:JUflfI~ L 'V'Idl:~UM~mJ'h~nULUui-:JfI~ (:.J~"lJEI-:Jnldnd~til"lJEI-:J 
q q 'II 

~UMtI' ULL~ ~:flU ,fu~-:Ji~~U:ITnUnldnd:til"lJ E1-:JUflfI~ 5ul ui-:JfI~ (i'tI'V'Id i"ll'"ll'111L 2530: 69) 
q q q 

~E1~fI~E1-:JnU ~L3J1l 'V'l-:JMLl1~dl (2553: 11) f!E1~Ul tI'htll1i~WU:IT~E1U 1~d:'VI-;\1-:JUflfI~ t1,l3Jl~ 
q ~ q 'II 

flll~ i3JWU:ITf!L fi tlli E1-:JnUL ~ E1tilf11l~f'<iln L~~l~-:Jflll~fn lf11 flll3JL"lJl hf!~ <ii mlu "lJ E1-:JUflfI~ 
'II q 

1 ui-:JfI ~ dl3Jil-:J flll3J i3Jwu:IT~-:Jmhltil1 "'L n~nldtlfu~l tI E13JfUflll3J LL~n~l-:Jd:Vlll-:JUfIfi ~ 
q 

L fll d'V'll U ~'Y1 ~~~ U f'<iln nl dl "'LL ~:: tI E13J fu ~-:J 'V'Il ~ -:J nULL ~:: nu L~L olfU L ~ tI 1 nu.:.afl L n EI f~-:J 
'II 'II 

(Chickering. 1993: 93)LL~::"lJlru(ju 3J~~1 (2548: 5) nt:ll1-;\lnldElci11~nUUflfI~~U ~::til1",di~ 
QJ 'II 'II q 

flll~ ~l~ldfll unld£.J E13JfUflll ~LL~n<iil-:J"lJ E1-:JUflfI~ ~U L~LL~::nldii,tl1~nldl"'f11l~"1l'1 tI LVI ~ EI 
q 

~UU~U U tI E13JfuYr-:J flll3J~~ L ~U~-:JnULL~::nu UEln"illnnld 1 "'f11l3JVl3Jl tI"lJ E1-:J'YlnM:f11l~i3Jwu:IT 
q 

I cv I ~ I fi,I I I Q../I Q..<I 6".:1 
d::Vlll-:JUflfI~~13J~ldl-:J~-:Jn~11LL~1'V'lUll~d'V'l~'V'I tlEI~LLtI~ (2548: 21) n~1111f11l3J~3J'V'IU1l'Yl 

q q 

Ln~ifu,fu Luunldnd:til<iiElnUd::Vlll-:J~f1f1~ 'VIlnrf-:J~E1-:J~lt1rr-:JL~iitl~i3Jwu:ITnu f11l~i~WU:IT 
~-:Jnt:ll1"il::£.J""'-:JL~di~;ju ~~L~3J~U"lJEI-:Jnld~fl-:Jflll~i3Jwu:IT~E1nldf!uflfI ~ L"lJl Ltl Lfi tll"lJ E1-:Jnu LL~:: 

q q 
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........ .- ... .f'l.., "''I'" "'V)""!'l "'V)'!'l .f, 
flll~~~V'lll.lifll~bn~"lJll. bll.Cill'lUJ1 nVI'Hl bUCillll.~lJn bCil ~:::bull.'Yll-\1nT'J'I·nfl bmull.'Yll-\1nT'J "lJll.mJ 

'IJ 

nu~n~rn:::"lJfl-\liiCil-:i.nlV'1 erll.~:::nfl1~diCilflll~~13TfI~ iiflll~~CiI~b~~~fl-\1~n~bb~:::V'I~-\liilll.l~1ll. 
nl-:i'Yll~-\I~l-\1 6) 1~tb:::~1Jt.J~~lb1~ ("ll'~~"lJ ~"lJ~ll.. 2553: 67) 

~ ~ ~ 

~-\I~Wy]n~:::flll~ i~vrll.1h:::'VI11-\1UfIfI ~ 'VI~1 £.Jii-\lflll~ ~l ~l-:itl"lJ fl-\l1JfIfI ~ 1 ll.nl-:iii 
~ ~ 

uBi~vrUlf~-\lnll.bb~:::nll.fl ~1-\1 b 'VI~l:::~~u~:::iiflll~ b-nl1';)rf~~ flnll. 

0'1.1 a....o Q,.,ooa.,..tf I 

3.2 u\J ~ -:itn e:J1JiI U\J't'Jn'M-t~'l13.J ,UJ'Vfl.Uj-:it'Vi'l1\JU ~ ~~ 
~ 

ibni"ll'lnl1LCil1~fl-\l~U-:i:::nflU"lJfl-\l't1m~:::flll~i~vrll.1h:::'VI11-\1UflfI~CiIl~CiIl-:i1-\I 3 ~-\ld 

o .... 
~lll.n-\llll.flrn:::n1-:i~nl-:i 

&S &..:f 
nlWrn~1"lJll.V'lll.~1'U,(2551: 1) 

1. bUll.~vr-\lrf~ 
'IJ 

2.1 oNlll~l bb~:::n~£.J1.yh 'VI ~l:::~~ 
1ll.nl-:i~fl~1-:i 
3. fimfl1hb"lJl~11~1~b-:il 

'IJ 

~~ ~ ~ 

4.-:i~mb~CiI-\1f1ll~flCiI flll~-:i~n 
'IJ 'IJ 

o 0 

'" 0 ... 

fill ~"ll'll."ll'~ bb~:::nl-:in-:i:::'Yll'Yl 

~-\ll~1~~ll.fuf 
'IJ 'IJ 

5. iinuBb~li~fl-:ifl-\lbb~::: 

ffl-\l"lJflflllW.lhm'VI~fl1 ll. 
.-..: 

~tllll.nl-:irnb~£.J-\I 

6. 1~flll~'h~!imb~:::'Yll-\1lll. 

':h~nu~5ll.L~fl~1-\1 
'IJ 

.., ... 
~-:il-\1~-:i-:ifl 

7. uBu1iCill~n~n&inl bb~::: 

tn~bb~ll. 

(Goleman.1998: 27) 

o 0 
.c!l q,...o I ~ A 

2. ~fl ~1-:i"ll'Ci1 b,;)ll.bb~:::ll.l b "ll'fltl fl 

3. flll~biJll.~il,lrf~ t u~itll 
'IJ 

bb~:::t.J~n~ll.n~~L~~ 
~ 

4.n-:i:::~ll.1~bnCilnl-:i 
~ 

bU~£.Jll.bbU~-\I 
... ......, 

5. U-:i'VI1-:inl-:i"lJCilbb£.J-\I b~-:i~l 

un' "lJ 'VIl'Yll-\1 £.J&iflll~L~ 
~ 

A IiJ I A 

b~-:i~~-:il-\1f1ll~-:il~~fl 

7. nl-:iil~!iflil~1~'Yll-\1lll. 

8. ~~-:i-:itl"lJfl-\l.yj~ -:il~V'I~-\I 

Luci'bih'VI~l £.Jrfll-\1L l' 
'IJ 

~ 

'" .-
ll.~b~£.J 

(Neeley. 2004:54-56) 

1. 1~flll~bfll-:iV'l~5ll. 
'IJ 

A Q..oI Q.,.oo 6"d..::::t Q,..I 

2. nl-:i~~~V'lll.li'YlCilnU 
o 

'" UflfI~flll. 
~ 

Q..oI ~ Q,.oO tt 
3. nl-:i-:in~lf1ll~6J1fl~CiI£.J 

1 ll.Cilll.bfl-\l brlfl~fl-\l 
'Yll-\1lll.il~nll. 1 ll.n~~ 

o ...... 
'YlCil 

~ 

o .... .d A 

5. nl-:i'Yll'V1ll.l'Yl~~l"ll'n 

n~~L~fl~l-\1ii 
~ 

o .., ... 
U'YlUl'Yl'VI ll. 1'Yl fill ~ 

fU~CiI"ll'flU 

~lnCill-:il-\1 3 V'lUll~libn-\llll.flrn::n-:i-:i~nl-:inl-:i~n~l.ffll.vrll.~lll. (2551: 1) bbU-\lflflmUll. 

7 fl-\l~U-:i:::nflU tCil£.J~:::b Ull. Ll.lrf~lll."lJfl-\lnl-:ibb~CiI-\1f1l1~f~mb~:::V'lbI&in-:i-:i~rfb 'VI~1:::~~ b ".!ill. ~1-:i£.J1'Yl 
'IJ 

"lJfl-\lnl-:ibiJll.~vr-\lrf~ nl-:i1oN1l1~lbb~:::n1£.Jl f,)nu1ib~li ~fl-:ifl-\lCillm~flll.L"lJ~tllll.nl-:inr~l-\1 6) 
'IJ 'IJ ~ 

iiflll~fU~CiI"ll'flU~e:Ji-\lfl~ bb~:::~1~1-:itl'Yll-\1lll.il~nu~5ll.L~fl~l-\1~fl-\1~-:i-:i~ ll.fln~lndtn~bb~ll. 
'IJ 
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(Goleman.1998: 27) L~Uff(ihHh'~lh~naU"lJEh,'t1m~~fI':n:IJ~':I.Jvru1f~~~11-\lUflfI~ riu~n~l-\lluilU 
- q 

"lJ a-\lnl~ 1 it:lJ'lXld LL~~fldl :lJiiI11d~~ih 1 U"lJ ru,~riii,~ L~ cl' (Neeley. 2004:54-56) LLU-\l a amuu 

5 a-\l~1.h~nau LtlUe:J-\l~lh~nauri~au']1-\lnl1-\l LL~fI~aUfl~:lJn-\lUn1".ll'lnl~ffa-\lmi:IJLL~n L"li'U nl~ 
q q 

1 iwn:IJ Lfll~'\AI ~~u iifldl:IJ~a i~ cl'ii i:IJvrurrri~nuuflfl~ ~u~~~WiXnn-\lnl~Yil-\llULUU fi:IJ LL~~ 
~ q 

L,]lhluu'YlUl'Yl~,rlririwn:IJfu~~".ll'au 

~-\l,fua-\l~1.h~n au"lJ a-\l't1nM~f1dl:IJ i:IJvrurr~~~11-\lUflfl~ ~:lJl ~n-\l f111:IJ ffl:IJT'Hl"lJ a-\l 
q 

1.JflfI~ 1 unl~ii1.lij i:IJvrurr~-\lnULL~~nua cil-\lL ~:lJl~ff:IJ LL~djfl11:IJ L,]l hri~~ anu 1~ ~ Uff~-\l a ann-\l 

1111~f111:IJ LUU~il,l L,]l h 1 UU'YlUl'Yl~itlri"lJa-\l~urifu~~".ll'a1J iifl11:IJL~miul U~ULa-\l Lfll~'V'Il u 
~ 

f111:IJU~n~1-\l"lJa-\l~~u ffl:IJ1~flYll-\llu'i1:IJnU~~UL~acil-\liifl11:IJff"lJ 
~ ~ q 

Q...< Q.,.o Q."oQ,;t;'. 

3.3 u,"'JYn\lnT'i'WGM"Tt1m~:::~n13Ji'f3J'W"ii'i:::'VI'J1\1'lJ~~6I 
q 

nl~vr<i6JUlf111:IJi:IJvrurrri~~anmfuffl:IJ1~{ltln1.liju1iL~~-\ld 1. nl~fm~1f111:IJi:IJvrurr 
ri~~anu 1~~iivrmnU:IJ1"iJlnnl~1LfI~1~vf~ULa-\lLL~~:lJa-\l~~ulu~lU~ nl~t1nff11-\lfl11:IJ1~nri~ ... ~ ~ 

~a~~u L']lhu~~d~uh~~u"iJ~Yil1inl~L~:IJ~U"lJa-\lnl~iii:IJvrU1)111'V'1ri~dl~;]ui~ 2. t1nnl~ 
~ ~ 

~affl~liii1.l~~~'YlTII11'\A1 ff11-\lfl11:IJL']lhri~~-\lnu i'~L"iJU t1nnl~LUU~'V'I~ u~~~vr-\lri~ l~~~a-\l 
~ ~ ~ 

~hit-\ln-\lfl11:IJ1~n"lJe:J-\l~funl~~affl~~1~ 3. t1nnl~LLff~-\l,tlh f111:IJL~m~a1innl~li nl~fu 
~ ~ ~ 

nl~LL~m1.l~~u 1idl~f1ru~1 u~~Lfi~1.I~d~".ll'U~1~fu~ULa-\lLL~~uflfl~riL~~1"1ia-\l 4. t1nnl~li 
q q 

dl~~~~~uacil-\l"iJ1-\lh linl~~a:IJfu L'\AI~1~LUU~-\lri"iJ~Y111i~~uiifl11:IJ111f111iihLL~~iifl11:IJ1~n 
~ ~ ~ ~ 

ri~~aULL'YlUniu:IJl LL~~ 5. t1nnl~LLff~-\lfl11:IJ~U".ll':IJ ~U".ll'auLL~~linl~-\lh~-\lnuLL~~nu ~1:IJ 
ff{llUnl~rnriL ~ :lJl~ ff:IJ U~nl~"iJ~ 1 iLfi~ (:.J~ a cil-\lLLrl'.iJ1-\l ~a-\lal~~f111:IJaJ-\ldufldl:IJ a~'YlU ~-\lh 

q 

'.iJ1-\lri'.iJ~fffl-\l e:J1~:IJ rn ri~l iLLfi~ULa-\l U~~~~ULL~~ri~l~nJ~ a-\l e:J1~~ L 1~1 ~ln~ a-\lil,11~nl~ri L VI:lJl~ 
~ QI 

nU~ULa-\lL1.I1.Iij1.J1i"iJ:;Li'Yl~lUii-\lnl~L1.I~~uu1.I~-\lriLfi~;]uyf-\l'Yll-\l~lUal~:lJrn f111:IJ~~ '\AIr]~n~~:IJ 
LL~:;i:IJvrU1)111'\A1ri'.iJ~ii(:.J~~afl11:IJ~lL1'.iJLL~~f111:IJff"lJlw~1~(UU'YlUl 1-\l~aU'Yl'f.2543: 145) 

q 

uan'.iJlnd~:lJri-\l(Cumming. 1969: 145-146)iiaTIU1~LLU1'Yll-\lL~~1nUu'.iJi~riGt-\l(:.J~~a 
nl~vr<i6JU1't1nM:;f111:IJi:IJvrUlh~Vl11-\lUflfl~ 1~~inl!l-ru~f111:IJi:lJ'l/ru1friLfi~;]U:lJl'.iJlnfl11:IJlntti~ 

q 

'Yll-\l nl ~111 '\AI nl~LL~ n L 1.1 ~ ~U1.I'J:;ffU nl~rnii't1f'fUfI ~ri fI ttl ~fI ~-\lnu LL~~nl~LL~n L 1.1 ~.~Ufl11:IJ 
11,;1 & Q..oI Q..oI I ,c:t Q.,; 6' ~.I Q..oI 

~a-\lnl~6Jl'-\lnULL~~nu L".ll'UL~W1nUfll~f1Y'i; U~~LUL~WnU(Carkhuff; & Berenson.1977: 203-207) 

1 U~lU"lJ a-\lnl~Ltl~ L(:.J ~f111:IJf~n L~:lJhri'.iJ~LL~n L1.I ~~Uiifl11 :lJ1~n'i1:IJ L,]l hflU~ULfll~'V'ILL~~ 
~ ~ 

~a:IJfu1uuflfl~~u LL~~nl~~a:IJfu 1~~LaJL~u~1~ 
q 

~-\l,fULL U 1'Yll-\lnl~vr<i6JUl 't1n l!l-~f111:IJ i:IJvrurr~:;Vl11-\l Uflfl ~ ffl :lJl~{lvr<i6JUl L~'.iJlnnl~ 
q 

1.I11u1i nl~LL~m1.l~~u LL~~t1nnl~i~nl~'Yll-\l~lUe:J1~:lJrnfl11:IJmn ~1:IJn-\l't1f'fUfI~ri~~auflfI~~u 
~ 'IJ q 
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nl'Jl~'YlnM~fl11lli~vruTI'J~VI';h-\lUflfI~~1ll1'Jrrr~~~1.'Ubi-\lU1ll1rubb~~bi-\lflru1l1W 
q q 

n1'Jl~ 1 'Ub ~-\lU1ll1 ru dJ'Un1'JUUfI11 ~~VI~El~1ul'Uflf-\l1 Un1'J~~ 'i\ El illvrUTInU ~~'U 
'IJ 

U1ll1 rull1 nVl~ElttEl tJ ii ~ ~ ll1~1nfll1ll ~ El-\ln1'J 1 un1'J~f1-\l bb~~n1'Jfn M1 ii ~'J1l1wf~n ~1 un1'JEl ti 
'IJ 'IJ 

'illlnu ~~'U bb~~n1'Jl~ 1 Ub i-\lflru1l1W b1l'Un1'Jl~Vlt-\l~1nn1'J~~~~'i\ Eli~vruTInu ~~u ii~~~1n 
'IJ q 'IJ 

n1'J~ibu~uu'Yl1-\l~1u~~1~ ~'J~Vlibni1-\lfl11ll~1~ru"lJe:J-\l~Ube:J-\l~iifl11llVlll1rJ'i\e:JUflfI~~'U b~e:Jhii 
q QI q 

mlllbvJe:J'U iifl11ll~"lJ1un1'J~f1-\lfll1llim/~''UTInu~~'U ('V'lii,~1 ~n1ii,1U'Yl'f. 2544: 45) 
q q 'IJ 

t ~ rJ ~i irJi.~'Jl U'Jlll bfl~El-\l3j El~l "111. 'U n1'Jl~'Yln M~fll1ll illvr'UTI'J~Vl11-\lU fI fI ~~1 n 
'IJ q 

-\l1UiirJ'i\1-\l s:J ~1ll'll1'J1-\l 4 

2555 1 un1'J~nM1f111llillvr'U1l1l1W'J::Vl11-\l 

Ufl fI ~ bb~::n1'JbU'U~ll1inn ~ll ~aJ b 1Iu 
q q 

'Yl1-\ln1'Jnuu'J~~'YlTI1l1'V'llun1'J~1-\l1U"lJe:J-\l 

Wibn-\l1'U 

2553 u~irJ~illvr'UTInufl11ll~"lJl'Un1'J~1-\l1'U 
q 

"1.J e:J-\lfl'J t 'J-\l b~rJ'Ube:Jn"11'U i-\lVll~ 
'IJ .. 

UfI'J~'Jll'J'Jll'J1"11 

2553 u~"iIrJvi~-\l~~'i\e:Jillvr'U1l1l1'V'lnU bvJe:J'U"lJe:J-\l 

ibm~rJ'U".dl-\l.ff'U~ 4 h-\lb~rJ'U~1'J~1~Ube:Jn 
'll'J1 b"1.J'llrJ1'U'U111 n'J-\lb'YlWllVl1'UfI'J 

q 

2554 
~ A.c. Q..,t /i.I Q.,.I Q..,t 6' 

n1'J~n M1 e:J'YlllW~"lJ El-\ln1'J'JU'Jfl11ll ~llVlUll 
'IJ 

bbUU~e:JUrl1ll bbUU 48 "lie:J 

ll1'll'Jl~U'J~ll1ruTi1 

5 'J~~U 

bbUU~e:JUrl1ll bLUU 

ll1'll'Jl~U'J~ll1ruTi1 

5 'J~~U 

bbUU~e:JUrl1ll LLUU 

ll1'll'Jl'll u'J:: ll1 ruTh 

5 'J~~U 

bLUU ~e:JUrl1ll LLUU 

ll1'll'Jl~U'J::ll1ruTi1 

e:J-\lTfn'J~1'Ufl11ll~nvr'U'i\e:JEl-\lTfm· bb~::fl11ll 5 'J::~U 

2553 

'IJ 

~-\lwe:JhlU-\l1'U~ii~e:Jn1'Junu1i-\l1U'll1ll 
, .., .. 

U'YlU1 'YlVl 'U 1'Yl 
d Q.,o Q..,t Q.,I I 

n1'J~nM1 bb~::Vl~'U 1 ~llVl'U 11111 W'J::Vl11-\l LLUU~e:JUrl1ll LLUU 

UflfI~"1.Je:J-\libm~rJ'U.ff'Ull11rJll~m~nuvi 2 viii m'll'Jl~u'J~ll1ruTh 
q 

Wr]~n'J'Jlln1'J~~Lnllfle:Jll~lL~e:Jf ~lrJn1'J 5 'J::~U 

1~~1u~nM1bbuun~ll~1ll'Ylr]M~n1'J 
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"iJl n ~Tn>l 4vnr.h b~~a>l!i a~1 "lY1 Unld~m~1~1l1J i1Jvrulfd::'VIil>1U~~ ~"iJlnyf>l'VI1J~ 
q 

5 b~a>l 1ib~~a>l!ia"15U~b~rnnU~a bbUU~m.Hll:IJ "lYU~bbUU1Jl~dl~l.h:::lJlrnfh 5 d::~U t~tJii 
nldnl'V1U~ bnrnotl~1"151 unldl~ bb~::ii"li €)fllrll:IJ1 Ub ii>lU1n bb~::b ii>l~u1 ui~ Ll1U ~b 'VI :lJl::~:IJ 1 U"lJrn:: 

~ mrn~"iJ~~~ulf (2555: 12) 1~'b~ua1ub~a>l"lJa>lnldbfiud1ud1:IJ"lia:IJ~dtlbbuuguuan"iJln 
q q 'II 'II 

bbUU~aUrll:IJ b"liU bbUui:IJ.nlMrn nldi>lbn~ djw~iu b~muunldbU~ tanl~1'lXbb~~>I~1l1J~~b~U 

4 i-I I ~ 

4.1 A'J13JVlan tI'lIB\I n1'n ,.tllt,'nttJu"'J3J3J a 
ou 

1 utr"iJ"iJuunldi~nldb~tJU f'l~iinldtbbb U1~~ 1 Ub~a>lnd::u1unldnt'l:IJ b"lil:IJltlfu1"lY1 U 
q 'II q 

nldnldb~tJU 1~bbnnldi~nldb~tJW~'bbUU'h:IJ!ia (Cooperative learning) bb~::nld"iJ"'~nldb~tJwf 
'II 'II 

bbUui1:IJnU (Collaborative learning) t~ tJ bbU 1~~"lJ a>lnldi~nldb~tJU fyf>l ~a>lnldi~nldb~tJU f~ii. 
'II 'II 

~1l:IJ~trltJ~~>lnU:lJln (~~'V'l>l~ ~U~~{ 2552: 21)iinldaTIUlmbU1~~yf>l~a>l~adtlbbuUb~tJ1nu 
'II 

ci'>I ~~ 1 'lXii~1l:IJ b "lil1"iJ~~~1~b~~aU~1'V1fu~dtr~au1 unld'l:'1,11tl1i t~ tJ~1l:IJ bb~n<ih>l"lJ a>lyf>lnld 
'11'11 

Q..I ~ Ii,.I I d • • Q.,oI.c::I g,; I Q.,oI 

"iJ~nldb dtJU dbbUUdd:IJ:IJ a (Cooperative learning) bb~::md"iJ~nldb dtJUdbbUUd1:IJnU(Coliaborative 
'II 'II 

learning) ii~>ldnldi~nldb~tJufbbuui1:IJ!ia (Cooperative learning) iidtlbbUU"lJa>lnldi~n"iJndd:IJ 
'II 'II 

~..n~b"iJU t~ tJ~dtf~ElUiiU'YlUTYl1 Unldnl'V1U~dtl bbUUn"iJndd1J~>lnt'l11 b"liU nl'V1U~ b ita 'VI 1 n"iJndd:IJ 
'11'11 'II 

lTInldb 1 tJ U bb~::b 'IX U nldnl'V1 U~U'Yl Ul 'Yl'VI it 1 ~"lJ a>l trb~ tJU ii.11 tl ci'nl db~ tJU fi1 :lJrlU"lJ eJ>I ~1Jliin 
'11'11'11 

.nltJ1un~:IJ ci'1unldi~nldb1tJufbbUui1:IJnU(Coliaborative learning) ~b~tJuiinldd11Jn~1J"iJln 
q 'II 'II q 

~1l1J ~U hi1:IJrlWill:IJfl11 :IJ~:JJfld h iia~d:: 1 unldb~tJuf 1~1~ eJ £.i.nl tJ1~nd::u1unld"lJ eJ>lfldtr~eJU 
'II 'II '11'11 

~I tV ~ Q.,oI 6" 
blJU'VI~n (~dmmU ~n~dnM bb~:::flrn::. 2552: 16) 

"iJln bb U 1 ~~yf>l ~a>l 1 u"lil>1<iiu~1"iJ"'tJ1~b~an 1 inldi~nldb~tJU fbbuui1:IJ!i a (Cooperative 
'II 'II 

learning) b iia >I "iJl nfld~ ~eJU"iJ:::iiU'YlUl'Yl1 U t~d>l ~fl>1"lJ a>lnldnl'V1 U~dtl bbUUn"iJndd:IJ eJ £.il>1..n~ b"iJU 
'11'11 'II 

bb~:::ii nldnl'V1 U~U 'Yl Ul'Yl'VI 'IX 1~"lJ eJ>I ~b1tJU 'Ill hJ ci'nldb1tJU fi1:IJrlU 
'II 'II 'II 

nldi~nldb1tJufbbUui11J!ieJ 'VI:lJltJii>l nldb1tJuf.nltJ1un~:lJbUUn~1Jb~n 6) t~tJii 
'II 'II q q 

~b1tJ U~ii~1l:IJ ~1 :lJldrl bb~n G1l\1rlU:lJl'yh>llU i1 :lJnu iinld"li1 m 'VI ~ eJ~\lnUbb~::rlU t~ tJ iinld 
'II 

bb~mtl~tJU~1l:IJ~~b~Ud::'VIil\1trb1tJU (lufn~ ~"lJ ~ldlru .2553: 1 0) t~ tJnldbbtl>lnt'l1J"lJeJ>ltrb~tJU 
'II q q., q 'II 

~1db uun ~ :lJtld:::lJl rn 3-5 flU brleJ'Yll>11U"iJ::<ii a\l iibUl'V1:IJl tJi1 :lJrlUb yj eJul1tl ci'~1l:IJ ~l b 7"iJ (Mary 
q 'II 

'i.I Q.,oIAft 0 Q.,.II 0 

Ransdell. 2003: 24; Johnson; & Johnson. 1994) ~a~fl~eJ\lnU~1'YltJ :IJ~~l bb~::ad'YltJ 1J~fll 
q 'II 'II 

(2547: 134) n ~ldil in Mrn::"lJ eJ\lnldd1:IJn~:lJfl1diit~d\l ~fl>1~..n~b"iJU ~1:IJldrl'Yl1>11Ui1:IJnU 
q 
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u~nb1..J~tlU~1111~~L ~U "Ihm ~~e:J~~nuu~::nu ii~1111-ruti~"1fe:JU~e:J~ULe:J~u~::~mhw,;n1l t~tI 
fl1111 ~1 L 1"il ifud:J WlJ e:J~n ~ 1ItaJ1"Jt"ll e:J~~U 1~flU~ it~ (TIdl~U ti1"l111. 2554: 11) LL~:: ~L 1t1U"il:: 

q ~ 

lh::~U~1111~1 L 1"il 1 Un1dL1t1ufe:J th~ u 'Y1"il1~ifudi~~uLrlEl~1I1iin.rn tl1 Un~1I1111nwy'h~lU~111 
~ q 

LU1~1I1 mi11~t i ~L1t1U"il::fu ti~"1fe:Jun1db1t1U f"ll e:J~ ~Ub e:J~ b 'Yhnun1d1U ti~"1fe:Jun1dL 1t1U f"lle:J~ 
~ ~ ~ 

~1I1iin~u5u G) 111 tl1 un~1I n1d'Yh~lU~e:J~"lIe:J~~b1t1u<iie:J~iitl nim·fuf1111nu1 un1d'Yh~lU 
q ~ ~ 

~,xU~UUbrrEln~nU b1t1uf.yt"iJ::Yh~lULilun~1I~~n1d'Yh~lUin'Mrn::~~n~11biluGt1u~it~"lIe:J~n1d 
q ~ ~ q 

Yh~lWlJe:J~,xn1'Yltl1~n~~f .yt,xnb1t1uVl~ii n1db1t1wfn1d'Yh~lu1111nu~5u~~Lilu~~.yt~1~ru~e:J 
~ ~ OJ 

n1d"il~n1db 1t1U -n U d1 tl1"1f11'Yl tl1~1 ~~f Ue:Jn"il1nn1d~~U 1n1dYh~lWlJe:J~~ULEl~ bL~1 rr~ ~e:J~ 
~ 

~~U1n1db1t1ufn1d'Yl1~lU1111nU~5u~1t1 ("1f1~1 ~ltJ~l~l. 2554: 83) ~~ifun1d"il~n1dL1t1uf 
~ ~ ~ 

Lbuu1111iimr~ bilun1d"il~n1db1t1U f~b ,xU~b1t1UbiluGi1~ru Gt~ ~~ 1 ~di~'Y1n'M::n1d~~U1111Gtn1d 
~ ~ OJ ~ 

~f1~e:J~~~1111fu~::n1d~~~uhmh~bilud::uu (~d1f~,r 1I~e:J1111~cl'. 2554: 77) 
~ q 

~~ ifu n1d-;)~ n1db 1 tI U fbbuu1111 ii e:J~~~ 111 tJii~n1d"il~n1db 1tJU fV\~e:Jn1d"il~tld:: ~un1drn 
~ ~ 

~b 'lXU~b1t1Ubilu~1~ru t~ tln1d1 ~~b1t1U'Yl1~lU1111nUbilun~m~n 61 bL~::di~n1dLL~mtl~tlU 
~ OJ ~ q) 

fl1111~~ b ~u~~nUbb~::nu ih U1~1I1 tJV\~e:J"il~tld::~~~~~El~ttlii~~1 tlnu t~ tlii e:J bilu~1111 ~1 b 1"il 
q 

.c::td d g; Q."I .c:::( g, I ~ 
4.2 Ylf)'H-D't1 tn U'J'2Ie:J\I nUn1"n "a'"lUUU'i'J3J3Je:J 

n1d"il~n1dL 1t1 u fLLuu1111~e:J bilun1d"il~n1db1t1U f~b 'lXu~b1t1Ubilu~1 ~ru ii'YlfJM~~ cu cu cu QI ~ 

b fi tl1oJJe:J~ Lb~ ::-;)1 b fj u~ e:J n1 dU 1111 ~f1~ bb~:: e:J e:Jn LL'lJ'lJ1 u n1d"il~ n1 db 1t1 u fuu U1111 ~ e:J 1 ~ii 
~ 

tld::~'Ylli111'V'l1l1nd~~ut~tli:h'lfJ'Mij.ytbfitl1-iJe:J~~~1~qJJ~v\1I~ 4 'Ylr]'Mij~in G) ~~d 
1. 'YlfJ'Mijbbd~~-\lh (Maslow's General Theory of Human; & Motivation) t~n~11ii~ 

fl1111<iie:J~n1d"ll e:J~1IUMcl' ~-\I~1111~ e:J~n1diitrn'Mrn::biluGh~u.ffU"il1n~1 ttl~l~~ (Hierarchy; & 
q ~ 

t d Q..I a.,.. 6"a.,..,Q, 6"Q...II ~ 
Needs) ~ tl1I~1111 ~1I'V'lUllnU'V'lr]~ndd1l"ll e:J~1IU'MtJ~~U (Maslow,Abraham H. 1954: 80-106) 

q 

'V'lfJ ~ndd1l"ll e:J-\l1IU Mcl'~ b n ~~Ub n ~"il1n ~~ L f1 L ilU~1nd::~ULb~::iin1d~ ElU ~Ue:J~ fl1111 
q q 

~ e:J~n1d G) t~ tl1IU 'Mcl'L ilui~f i~fl1l~iifl113J<ii e:J~n1dmh~ taJii~~u~~ U~::iifl113J ~ e:J~n1de:J ci 
q q ~ 

~~ e:J~ L 1~1 bb~::b ~11 1I1n;}Ub~e:J tI G) brie:J t~fun1d~ e:JU~Ue:J~ bb~1 n"il::iifl1111~e:J~n1d5uL ~11 L~1I 
~U3J1 Le:J~ bb~::nd::U1un1d~1111~ e:J~n1d"il::~h b il, u~ El ttJtaJii.yt~u~~ t~ tI~1111~e:J~n1d.ytt<iifun1d 

q 

~ e:JU~Ue:J~ Lb~1 "il::taJbn ~ bbd~~~ h~e:J ttl tim iU~1111~eJ-\ln1difurr~taJiin1d~e:JU~Ue:J~ ~111'Ylr]M~ 
"lIe:J~1I1~t~11<iibLU~~1~u.ffU"lIe:J~~113J~e:J~n1d (Hierarchy of Needs) ti 5 .ffU"il1n~lttl~~ ~~d 

~ 

1. fl113J<iie:J~n1d'Yl1~11~n1t1 (Physiological Needs) 

2. fl113J<iie:J~n1d~1111tl~e:J~.ntl fl11m1ufl~bbfl::n1dtlnUe:J~ (Security or Safety Needs) 
.... .., .., 

3. fl113J~e:J~n1d'Yl1~~~~1IbL~::fl1111dn (Social or Belonging Needs, Love) 

4. fl113J<iie:J~n1dn1dtle:J1I1U1uflrnfh~Ube:J~ (Esteem or Status Needs) 
q 
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5. fl11:IJCiia-\ln1"Jfl11:IJ~1l~"lu;r1~ (Self - Actualization Needs) 

1~rdh~lJrf-\l 5 ,TU"lJa-\l:IJUMrf,xU ff1:IJTHHU~rJUlltJG'h,lCii 1UlJ1-:Jfffl1unTH1!a1"ii 
~ 

-narJnL1U ii~1iufl1l:IJCiia-:Jn11~lu~mulu~-:Jlu Vl1a~1ilJfl11:IJ~1flru13kyhnu l"lfU n11~nM1 ... 
"JU bblJlJn1"Jvr~Ul'YlU:lJUMrf ~1:IJbbU1~~"lJ a-:J:lJ1ff1~{ (Maslow) 1 U1'Yl rJ1Gfm 'YlflUflff1U'Ylf (11n1 
'IJ ~ ~ ~ . 

bbff-:J,hu. 2554: 10-11) 1~rJ~nM1ncl:IJi1arJ1-:Jfidju~lJ1V11"J fl1U"J::,h fI"J~l~Mffau ~~n1"J1i'rJ 
~ 'IJ 'IJ 'IJ 

'V'llJl1"JU bblJlJn11vr~Ul'YlU:lJUMrf ~1:IJ'Ylr]M~fl11:IJCii a-:Jn11:IJUMrf 5 ~1~lJ,TU "lJ a-:J:lJ1 ff1~{ ~-:J ff1U 
'IJ ~ ~ ~ ~ ~ 

1 ubb<i\~::Cii1U ~-:I'd'Cii1U fi 1 fl11:IJCii a-:Jn11'Yl1-:J~1U 11-:Jnl rJ 1::~lJn11U ~lJ1i:IJ1n ~1 bU~ rJ 3.58 iin11 

1~flJn11~ alJffua-:J~lua1V111 fi'Yh-:J1U n11i'~ rJ1 Ld"ll'.nrn~ 1~flJn11~alJffua-:Jn11uTu~fl11:IJ 
Ciia-:Jn11bfla-\lCiiu ~1ufi 2 fl11:IJCiia-:Jn11~1Ufl11:IJU~a~.nrJ 1::ilJn11U~lJ1i:IJ1n ~1bU~rJ b'Yi1nlJ 

3.54 1~flJnl1i'~ fflll'V'l bLd ~tr a:IJ fl11 :lJ1iimiufl-:J n11~:lJfl1a-:JU a-:Jnu n11U1::nUff"lJ1l1'V'l U1::nu 
'IJ ~ ~ 

;r1~ r11V1u~-nau~u~arJ1-\1bVl:IJ1::ff:IJ ~1ufi 3 fl1l:IJCiia-:Jn11'Yl1-:Ji-:JfI:IJ 1::~lJn11U~U~:lJ1n 
fl1bU~rJ 3.80 1~flJn11rJa:IJflJ1ui-:JfI:IJ ncl:IJbfl1a"lhrJ iifl11:IJi:IJvrurrnu n111~flJdirJ1~ n111~ 

~ 

b-n111:IJfhn11:IJnlJ ff-\l fI:IJ ~1U fi 4 fl11:IJCii a-:Jn11n11rJ a:IJflJUlJria"1n rr~u ih::~lJn11U~lJ1i:IJ1n 
fi'l~ fl1bQ~rJ b'Yhnu 3.72 1~flJn11u~lJ1ilub~a-:Jn1"Jl~flJn11rJnrJa-:J n111~flJfl1l:IJffuh l~flJ 
dirJ"J~ djufi~u"ll':lJfju&i 'Yh1~~uba-:J1iiniifl1 iifl11:IJb~miu1un11'Y11-:J1u:IJ1nifu Cii1U~ 5 fl11:IJ 

'IJ 

Ciia-:Jn11~"::l-n11,,~uba-:Jmh-\lbb'Yi'''1-:J iifl1bQ~rJ 4.03 ff-:Jnl1~1u~u iifl11:IJff:IJVl1-:J1u;r1~ iifl11:IJ 
'IJ 

U111flU1~"::ff1l-:J ffd"1fl-:J1U Cii a-:Jn11~,,::flJ ~~"ll'alJ-:J1u Cii a-:J n11'Y11-:J1ua rJ1-:Jri1'Y11 rJ Cii a-:Jn11ff11-:J 

1an1ff1 ~nU~Uba-\l 1~ rJ1 U1l1'V'l"J1:IJiin11'V'l<V~u1~1 rJnl1ibu"i'rJ 4 :lJ11idju~-:J~1flru1 un11 ... 
~1"J-:J;r1~ vh 1 ~ ~::ri ElUn1"J~ alJffua-:J fl11:IJCii a-:Jn11a rJ1-:J bb ri"1-:J bb~::Vl1nu.1:IJ1uflJ1 inlJn11b1rJU 

n1"Jffau "::~-:J bff1:IJ1 U~1U"lJe:J-:Jfl11:IJCii a-:Jn11"lJ a-:J~b1rJua rJ1-:Jbbri"1-:J 
'IJ 

n111 ibb 1-\1"-:J 1 "'Ylr]M~fi l~ rJ1-n e:J-:JnlJn11b1ml,i'bblJlJ11:IJ!i a djUb 'YlflUfi a rJ1-\1V1 it-:J~ b,xU 
'IJ ~ 'IJ 

n1"J1~"J1-:J1G'ldju 1fld"-:Jff11-:JlbG'l::iibthVl:IJ1 rJVlGfn11:IJnU 1 Un11U~lJ1i,,::ii~nMrn::lU'V'l1:: 3 bblJlJ ~a 

n1111:IJ!i a nut! futh -:J l U1 VI:lJ1 rJ bU 'V'l1::11 rJ lJ fl fI ~ n11bb "1l-:J"1lUr11V1 U~ b U1V1:IJ1 rJ11 rJ lJ fl fI G'l bl~:: 
~ ~ ~ 

fl11:IJ i:IJ~Urr1::Vlll-:JlJfIfi ~fi1 ifl11:IJ'V'l rJ1 m:IJlu~bu1V1:IJ1 rJ 'Y111 ~ff:IJ1~nlJ1d"G'l ~G'l ~1:IJ bU1V1:IJ1 rJl~ 
~ 'IJ ~ 

~-:J ~ ~ 1 ~ n cl :lJUd"::ffUfl11:IJ ~1 b~" ~1 rJ uan"1ndn111.h::"ll':IJ b ~a11-:J b U1V1:IJ1 rJ1 Ubb<i\ ~::flf-:J'Yh 1 ~ 
~ ~ 

ff:IJ1~nCii a-:J1::~mff:IJ all 'Yh a rJ1-:Jl'J 1 ~ncl:IJu'J::fflJ fl11:IJ~1 b~" ~-:J,,~d!ifl11:IJ ~1flru a rJ1-:J:lJ1n lb~:: 
~ ~ ... 

,,::Cii a-:J iin1"Jb~1:IJTl1 Gf-:J 1,,"lJ a-:Jn cl:IJ 1~ rJ":: ~-:J ~G'l1 ~ ff:IJ1~nvh-:J1ub~ :lJfl11:IJ ff1 :lJ1"Jfl vh 1 ~n1"J 
~ 

U1ilJ1i-:J1U~1 b ~"~1:IJ bU1V1:IJ1 rJ bb~::ff11-:Jfl1l:IJ i:IJvrurr'J::Vl11-:JlJfI fl~ lbG'l::~ G'l~ alJ lb 'Y1U fincl:IJ1~flJ 
~ ~ ~ 

cl"-:J djun1'Jbff1:IJ bb'J-:J'Y11-:J i-:JfI:IJ~1 rJ (Slavin. 1995: 16-19) 

2. 'Y1blMiJ~~1'YlrJ1i-:Jfl:IJ (Social-Psychological Theory) djUbbU1fl11:IJ~~~1U~~1'Ylm 
Q; ~ ~ Ii.I ~ dl Q 6'd..:::t I 6' I Q; dl 

ff-:Jfl:IJ bU Un1WIn'l!l-1f1Ufl11fl-:J'V'lr]~n'J'J:IJ"lJa-:J:lJUMrJ'Y1:IJ~e:J fffl1un1'Jrn~1-:J 6) 'Yl1-:J ff-:JfI:IJ 'J1 :lJfl-:Jn1'J 
~ 

1 i;r1 ~U'J::,h1U b,xU Ei'Y1TI'V'l ~"lJ a-:J i-:J fl :lJl~Ull"J"J:IJ bbG'l ::fl11:IJ i:IJvrurr'J::Vl11-:JlJ fl fI ~11 ii ~ ~ <i\ a 
~ 

'V'lr]~n'J'J:IJ"lJa-:Jflu 6) ,xumh-:Jl'J (a::1rJ1 bG'l1V1ff'J1rJD-u. 2551: 16) n1'Jvr~U1'Yl1-:Ji-:Jfl:lJbn~"1n 
~ 

n1'J'Yh-:J1U"lJ a-:J U"..ijrJ'Yl1-:J~lU~ ~1'Yl mfi djUbb 'J-:J"1llJ b fl ~ au 1 ~iin1'Jn'J::'Yh ii fl11 :lJn'J::Gi a1a1U iin1'J 
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1.11":: ~'l!J-ff iin11"~U YHJ ii n11"~11~ ~1"1"~bb~ ::vr~u 1 ~~ ~h ~ G) 1 ui~ ~:IJ bb~ ::'U.El n'<il1 n ~ ::~n 'l!J-1 

'I"lr]~n1"1":IJ"lJ El~lJ~~ ~fiii~ Eltl1"ln!ln11"rn~1~ G) 'Yn~i~~:IJ bb~l ~~ bUUn11"~U~11nll bnm~~l~ G) 

b ~El'l"l mn1"rnbb~::~l1J~:IJ'I"lr]~n1"1":lJb VI~l,xU~l rJ (t~.nU1 ~~~:lJ1.nrn.2551: 31) brlelUTYlr]'l!J-~ 
q q 'II :w 

~~1'Yl m i~~:IJ:lJ1tlf1Jl inUn11"i~n11"b~rJu 1 ii!!-J~~m"'"lr]~n1"1":IJ"lJEl~ ~b~rJ'U. t~ rJ bQ'I"l1::n11"i~n11" 
'II 'II 

b~rJU i1~ rJl ~irn b~rJ'U. -:fl:IJijelnU iiLfn'l!J-m::fibb~n~1~nUnUn11"1 ~irn b~rJUb-n1-:fl:IJn~n1"1":lJn~:lJl u 
'II q 

.ffUb~rJU rrl Lll bb 'YlU fi'<il::tl~ el rJl ~irnb~rJu 'Yh~lumh~~1~i~ ii~ll:IJ b~ :lJl'<ilfi'<il::,h m VI t&' el bb~::~~vn 
nu yf~-tt LaJ1-Ih ~ Eln11"b~rJ'U. 1b ttElVl11"151 b 'Yh,xu bb~ b ~ Ell \~\rnb~rJU L~1inn11"'l'h~lU -:fl :lJnu ~5UbU'U. 

'II 'II 'II 

n~:IJ ~~ bij'U.tl1":: trJ"15,r~ Eln11"ih~1'U.l Ui51~~1~.n1 rJ'VI'U1 bb~::,h rJ~~~ll:IJ,r~ bbtJ~1"::VI';h~n~:IJ i~~:IJ 
q q 

lwffU~~1~"151~~1~"15'U..ffunu (Johnson; & Johnson. 1994: 78) 

3. 'Ylr]'l!J-~ ~'U.1:IJ"lJ el~ ~b~f'Ylb~1U(Field Theory) bb~~~i'i~'I"lr]~n1"1":IJ"lJ el~1J~~~~djU!!-J~:lJ1 
'<il1n'l"l i~~ll:IJi:IJvr'U.1f"lJ El~ ~:lJ1~n 1 un~:IJ ~~'<il::bn~~lnn11"1"1:IJn~:IJ"lJ El~u~~~fiiiLfn'l!J-m::bb~n ~1~ 

q q q 

nu bb~~::~'U.l un~:lJiitl1ii:IJvr'U.1f~elnulu1"tln11"n1"::'Yh ~11:IJ1~n bb~::~ll:IJ~~ 1 Un11"mJ-:fl:IJnU 
q ~ 'II 'II 'II 

bb~ ~::~f~~ ::iin11"tl :fju~ ~ Eln'U.l uLfn 'l!J-m::~bb~n~l~nUel eln Ltl ~:lJ1~n 1 un ~:lJiin11"tl1u~1 b -n1V11 

nu 'I"l rJ1 rJ1 :IJ-:fl :lJn'U.'Yh~l'U. iin11"tlfuu~~n.n1'1"l"lJEl~ bb~ ~::~u ri Ell ~bn~~ll:IJ btJU'Vl'tt~b~rJlnu 
q 

'Yh 1 ~bn~'I"lLf~VI~mb1"~ !!-Jin~'U."lJel~n~:IJ'Yh 1 ~n11"'Y11~lUbtJULtl~lrJ~ (fi~U1 bb"lJ:IJ:lJru.. 2522: 1 0-
q 

'i.I ~ .c::::I.c::.d 'i.I d Q.,I a.". .d Q.,I d A .d Q.,I.c:::i Q.,I tU.J 
12)~1"!!-J ~El'U.~ el~ :lJlrrn11"b "lJ1bl~ ~lun b 1"rJ'U. b 'I"l1"l::U n b 1"rJU~:: bb~~~'I"l r] ~n1"1":IJ ~1:IJ 'YlUn b 1"rJ'U.1"U1" 6]J~ 

'11'11 'II 

b n~ :lJ1~ln'l"lr] ~n1"1":lJfi:IJ1~ln n1"::Ul'U.n11"1"1 :lJn~:IJ b 'I"l1"1::~:lJ1~n 1 'U.n~:IJ iiu~~nLfn 'l!J-m::bb~n ~1~ 
q q q 

nUbn~n11"b~rJ'U.1bb~mtl~rJunu ~~!!-J~~el'l"lr]~n1"1":IJ"lJel~~b~rJU (~vr"15m 1.11'1'11. 2554: 13) 
'II 'II q 

4. 'Yltl'l!J-~n11"b~rJU1bbUU-:fl:IJijEl (Theory of Cooperative Learning) ~Eln11"b~rJU1btJU :w 'II 'II 

n~:IJ tl El rJ bb~::.n1 rJl 'U.n~:IJ~:lJ1~n~ el~ii~11:IJ~1:IJ11"mb~n~1~nu ,h rJ 1 ~n11"b~rJU 1U1 LtlffbU1V1:IJ1 rJ 
q q 'II 'II 

"lJ el~n ~:IJ t~ rJn11"'Yh~1'U."lJ El~ ~b~rJU~l :lJ11"bl bbu~Lfn'l!J-m::"lJ el~tl1ii:IJvru1f1"::VI'·h~ ~b~£m t~ rJ bbU~ 
q 'II ~ 'II 

.:"'1 ""' ..t elelnblJ'U. 3 bbU1J ~~'U. (Johnson; & Johnson. 1994: 31-32) 

1. lliii:IJvru1f1"::VI'·h~ ~b~rJul uLfn'l!J-m::n11"bb"JJ~,rU ~b~rJ'U.~l~~U~l~b~rJU b ~Ell Vl1~ 
'II 'II 

~::bm u~nl1~'U.5u ~::L~1Un11"rJn tl el~ 1"1~1~VI~El!!-J~~ elU bb 'YlUbUUbU1V1:IJ1 rJ 

2. tl1ii:IJvru1f1"::Vl11~~b~rJulu~n'l!J-m::~h~~U~1~b~rJU fU~~"15Elul~bn~n11"b~£m1"lJel~ 
~ 'II 'II 

~Ubel~ LaJ tl~VI~mfi rJl-n El~n1J ~5u 
q 'II 

3. tl1ii:IJvru1f1"::Vl11~~b~rJuluLfn'l!J-mdl:IJijelnWlhrJbVlt&'Eln'U.lun11"b~rJu1 bb~~::~U~El~ 
~ 'II 'II 

1U ~ ~"15elUn11"b ~rJ'U. 1"lJ El~ ~l bEl~ bb~::~:lJ1~n ~U5U.n1 rJ 1 un ~ :IJ~l rJ 
'II q 

t~ rJ n11"b ~rJ'U.n11"~elU t~ mrl Ltl LaJL~i. ~~11:IJ ~1 ~runutl1ii:IJvru1f1"::Vl11~ ~b~rJU 
v ~ 'II 

~lU:lJ1 n aJ~ Ltl ~n11"iitl1i i:IJ vrU1f1"::Vll1~~1"~ ~el Ubb~:: ~b ~rJU VI~El1"::Vll1~ ~b ~rJunu b d'elVl1"lJ el~ 
q ~ '11'11 'II 'II 

U'Yl b~ rJ U t~ rJ ~11:IJ i:IJvru 1f1"::Vll1~ ~b~rJunu ~b~rJU~~ btJU~~~ ~~ ~~bln~::b~ rJLtl bb~::n11"i~ 
'II 'II 'II 

n11"~n 'l!J-1l UU'<il~UU'<il:: b U'U.1"1.1 bbUUn11"bb"JJ~,rU ~~,xun11"~11~~11:IJ i:IJvrU1f1"::Vl11~ ~b~rJunu 
q 'II 'II 

~b~rJ'U.~::,h rJn11"~~n11"bb"JJ~,rU~~ bb~::-:fl:IJijelnUbbnuruVl1.n1 rJl Un~:IJ:lJ1n;rU ~11" 1 VlLeln1 ~~b~rJU 
cu QI q ClJ 
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l,~b1tJuftl1i~iJ'vrufl u~" ~l ~in~rn: b ~e:J 1 ~~b1tJUl,ibfi<nnTH1tJufvi~;ju (fi~Ul bb"ll~~&'. 
~ ~ ~ ~ 

2550: 99) 

'Ylr]~1ivi b~ tJl"lle:J.:J n'lJnTH1tJU fbb'lJ'lJ"il~3je:J~.:JVI~<n buunld~" b~~~l ~~b1tJU l,~aJnld 
~ ~ ~ 

b1tJU fbb'lJ'lJ"il~:ije:J aJ~~'Yh 1 ~~b1tJUri e:J bfi<ntld:~'lJnldrntl1iim,-ru1fn'lJnld~ld.:J;rl<n~~" b fi<nvln~: 
~ ~ ~ . 
&:I ~&:I I a.,.. g..o Q.,.II A Q...oI a,..o g..o 

nldb dtJU d'YlVl~lnVl ~l tJ b "1m 'Yln~:nldbb~l.:JVllflll~d 'Yln~:nldfl<n 'Yln~:nld~<nnldflll~d 
~ ~ ~ 

vln~:nldbb~<n.:J e:J e:Jn vln~::nld,rt'l.:J e:J.:J~flll~fl VI~ bb~::vln~::nld'Yll.:Jlun~~ t<ntJ.nl'Y'ldl~iie:Jll 
~ ~ 

l1jnld~<n nl d b 1 tJu fbb'lJ'lJ"il ~:ij e:J dJ U dtl bb 'lJ 'lJnld~e:JU viaJtld:: ~'Yl inl'Y'l b VI ~l:: ~1V1 1'lJ nld~e:J U vi 
~ ~ 

vr~ul~b1tJUI,<ni.umru~~uu (~ld~ t.J~b~n. 2550: 12) 
~ ~ ~ 

t<n tJ.:J1U l..iJtJflf,,;.tl,i~n~l t.J~"lI e:J"nld..iJ<nnldb1tJU fbb'lJ'lJ"il~:ije:J(Cooperative Learning) 
~ 

"il ~ n'lJnld..iJ<nnldb 1tJU n'Yl tJl ~1 ~<nfvi~::n~ll1 W\.fl"lle:J ~ e:J 1,1.11 Unld'Yl'lJ'YllU lddrnndd~ t<n tJ 
~ 

dtl bb'lJ'lJ"lI e:J.:Jnld..iJ<nn1db1tJU f~.:Jm;hll,~b~e:Jn 1 i'Ylr]~1ibbd.:J~.:J 1 unldtt1 b "lll ~'lJ'Yl b1tJUb y:j e:J ~fl.:Jflll~ 
~ ~ ~ ~ ~ 

ttl ~u h bb~:~<ntld: nl tJ flll ~ ~<n bb~::an ~l ~'Ylr]~~ ~e:J'Ylr]~~~ <nl'Yl tJl i.:Jfl ~ 'Ylr]~~ ~u 1~"lI e:J.:J 

~b~f'Yl b~lU bb~::'Ylr]~1inldb1tJu fbb'lJ'lJ"il~3je:J ih~l ~e:J<n bb 'Yldn 1 unld~<nfi~ndd~nldb1tJU fl Ub~e:J.:J 
~ ~ ~ 

"lIe:J.:Jnd::'lJ1Unldn~~vibfi<n;ju 1 WiUb1tJU 
~ 

6'tJ 0 ~ ..::II i,.I l.:::t 

4.3 u\lA ,.::::nu1J~1Arutlu\lnl'H·HJ"·Ht1JU""J3J3Ju ... <U 

nld..iJ<nnldb1tJufbb'lJ'lJ"il~:ije:J aJ~.:JVI~<n 5 e:J.:J~tld::ne:J'lJ ~.:Jbuu~.:Jvi~l~ruvi~.:Jt.J~l~"lU 
~ ~ ~ 

aJtld::~'Yl rr.nl'Y'l 'Ylnfluiiflll ~~.:J du 1 Unld'Yll.:J1U t~b1l,tl ~bU1V1 ~l tJ"il~nu t<n tJ ii e:J" ~tld::n e:J'lJ~"d 
~ ~ ~ 

6" .. 1 &:I IJ,I I ~ 
e:J.:JfllJd::ne:J'lJ"lIe:J.:JnldbdtJW'Hb'lJ'lJdl~~e:J (Johnson; & Johnson. 1994: 31-37) 

~ 

1. n1dv1"'Y'llbb~::nldbfie:Jn~nu (Positive interdependence) 
~ 

~~1'7rn'Ylnflu1 un~ ~iifll1~~1~rub rllb fitJ~nu flll~~lb ~~"lI e:J"n~~"rw~rUe:J cin'lJ~~1'7rn'Ylnflu1 U 
~ ~ ~ ~ ~ ~ 

n~~ 'Ylnflu~::tld:~'lJflll~~l b ~~ I,~~ mrie:Jn ~ ~tld:~'lJflll~~l b ~~ ~.:J"rUflll ~ ~l b ~~"lI e:J.:J bb~~::flU 
~ ~ ~ 

bb~::"lI e:J"n ~~ bUUb UUb ~e:J" b~ tJlnu t<n mb~~:fl U~:~ e:J.:Jiiflll ~1'lJ ti<n".ll'e:J'lJ1 U VI t!lvi"ll e:J"<nUbe:J.:J bb~:: 
~ 

~ e:J.:J"1h tJ b VI ~m y:j e:JU~~l'7rn 1 unG'i~ b y:je:J t.J~tld:: ttJ".Il',r"il~nu~e:J.:Jiinldnldv1.:J'Y'llbb~:nldbife:Jn~nu 
~ ~ 

d:Vlll.:J~~1'7rn.nltJ1 unG'i~ 
~ 

2. nldtl~n~lV1l~m)umh.:J1nl.f'7r<n (Face to face promotive interaction) 

nld'Yll"lU "il~nWlJ e:J.:J ~~1'7rn 1 un~~ b y:je:J 1 ~tld:~lJ t.J~flll~~l b ~~ ~ e:J" f)l~tJnldaJtllii~vru1f~f)nu 
b"liU nldl,lll.:Jh nld~l"ltJ nld"lilmVl~e:J~.:JnUbb~:nu 

3. flll~1'lJti<n".ll'e:J'lJvi<ndl~~f)'lJI,~"lIe:J.:J~~1'7rmb~~::flU (Individual and group 

accountability) 'Yln flU 1 un G'i ~ ~ e:J.:J aJWU lvi1'lJ ti<n".ll'f)'lJ bb~::~::~ e:J.:J'YllV1 t! lvi"ru L ~~rI~<n i f)"iid::'lJ'lJvi 
~ ~ ~ 

<ndl~ ~e:J'lJl,i ~.:Jdl tJ'lJflflmL~::dl tJn~~ ~.:J b~~~L ~ ~L1tJU 'YllV1t!lvi"ll f).:J<nUbe:J"I,~ e:J cil.:J b~~vi 
~ ~ ~ 

4. n1dL ivln~::nldtl1i i~vrUlh::Vlll.:JnG'i~'lJflfl~ u~:vln~::nld'Yll.:JlunG'i ~£i f) tJ 
~ ~ ~ ~ . ... 

(Interpersonal and small group skills) nld'Yll.:J1U "il~nuL v:i e:J'lJdd~ t.J~ ~l b ~~"il~nu ,xu~ f).:J e:J1~tJ 
~ 
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'Ylm~~ ~"liu 'Ylm~::'Yl1~i~~~ 'Ylm~~n11"~aff11" 'Ylm~~n11"~hJlii~'I4'ufnu~~u 'Ylm~~n11"'Yl1~lU 
n~~U~~n11"mlifruvl1 1"1~ii~n11"t.Ja~fubi11~l-u n11"~~11"'W~afl11~~~~~U~~~~n11"ci~~ul-u 

q ~ 

5. n11"1~~1"1~~n1"~U1Un11"n~~ (Group processing or evaluation) 
q 

n11"1 ~ ~1"1::~ n1"~U1 1,1, n11"n ~ ~'h ~ nu rl1 1 'lX~ n ~n1"~U1Un11"~ 1tJ 1,1, f~~~ ~tl fu tl1" ~ n1 1"rl1~lU 1 'lXii 
q 'II q 

tl1"~~'Vllf1l1'W~ d~;fu 1"1 ~ii~n11"1~~1"1~~1ifn11"Yi1~lu 'W'l~n1"1"~11~nU"lJ a~ ff~liin 1 un ~ ~ U~~ 
q 

(:.J~~lutibi~1~lnn11"ci~~u1~11~nu ~~~ff~~1'lX~n~~11~i~l-u1un11"Yi1~lu~ln;fu 
a~~tl1"~nauGt1~ru"lJa~n11"~1tJuf~~uu11~!iarf~ 5 a~~tl1"~nau 'Wu11~tlun11"i~n11" 

~ 'II 

~1tJufti~ ,ru1 'lX~~1tJU bi~~ff~~~11~~~~ ~u11~nuiitl ;;i~'I4'ufnu1 un~~iin11"~~'W1nu ~~~~ 
'II 'II ~ q 

ff~liin'Vln~u~n~nl1"~1tJu f11~nu iin11"~1 tJ'Vl a~fl11 ~f~~ff~~fl11 ~~~ ~ ~u 1"::~11~ff~liin1l1 tJ 1 u 
q 'II 'II 

n~~ (1"lr"lr~1 el1U~1~!ia~. 2554: 13) t~tJ'Vln~u~~iiU'VlU1'Vl1un~~mh~~ril~YitJ~nuff1~11"t1 
q q q q 

ff~~aUn1"~U1Un11"n~~aan~lb~ 
q 

.... 1 Q."I.:::I g"., I 4 
4.4 ";;u LL1.JtJfll";;"<PlflTH "HJ""HL1.JU";;'J3J3Hl 

~ ~ 

1"tl ~~uuti1 "lrb unl1"i~n~nn~n11"~1tJu fuuu11~!iaii~~ln~ ~l tJ a th~b 1"n~l~ ~~~~~ 
'II 'II 

1"tl uuu1 Unl1"'I.t1~lUfu1i~~~a-1 nl1"~lit~ii-1 a~~tl1"~n autiGtl~ru"IJ a-1nl1"11~!ia iirf-1~~~ 5 
'II ~ 

G'tl "" d .of..... tl~ "" ... 
a~fI 1"~nau ~a 1. nl1"'W~'W1~~~~n11"~nan~nu (Positive Independence) 2. nl1" 1"n'M1~11"anU 

'II 

mh-11n~ii~ (Face to face promotive interaction) 3. fl11~f'LJe:i~"lrauti~1"1~ffaUb~"IJa~ff~liin 
~~~~~~u (Individual and group accountability)4. nl1"1i'Yln'M~nl1"tl;;i~'I4'uf1"~~11~n~~u~fI~ 

~ q q 

Q.,t 0 I I • A ft 
U~~'Vln'M~nl1"'Vl1~lUn~~tJatJ (Interpersonal and small group skills) U~~ 5. nl1"1~fl1"1~~ 

q 

n1"~U1Unl1"n~~ (Group processing or evaluation) 1"1~ii~1~t1tl1"~ff~~'Unl1"'\.bbtltl1"~tJn~'i 
q q q 

(:.JlitJ~~1"1u1"1~blrf~~~~ 51"tluuu~lmbU1~~"IJa~ff~11U(Slavin. 1995: 5-7) tiiia~~tl1"~nau 
'II 'II 

:t; ~ IU Q.,t Q.,t Q..,oo 6' I VI 1UQ.,t .J" 
fl1"U'Vl~ 5 ~lU ~~~::ffl~11"rlff::'VlaU'Yln'M~fl11~ff~'WUIi1"~~11~'LJfI~~ b~~~U 

q 

1. 1"U ~~uunl1"u'1.l-1n~~uuui~'l'Vllf" (STAD : Student Teams-Achievement 
'II q 

Divisions) iii~~~1tJU~"llln~~fI~~fl11~ffl~11"t1 n~~~~ 4 ~u~lmfuff~liin1un~~~~b~fu 
'II q q q 

~ da~1~1mr1"ll a ~~~::~n'M111~nu~rla ff~liin'VlnflU 1 un~~ ~ "llll-u ~ da~1~1a"'1"llmXU~~~1 ~1"~~Yi1 
q q 'II 

nl1"'Vl~ ffau1 u"'1"lla tJ a tJ ~ ~al~~11~ ~"lll h 1 uvr1"llmXU ~~~~ttlfl~U UU~ln UUU'Vl~ ffau tJ a tJ~l 
1"1~nu~tlu~~~~ UU"IJ a~n ~~ ~tr-1~lnJutt1f1~~~ UU"IJ a~u~~~n~~~l ~tl1tJU ~ YitJunu n~~1~b~ 

q q q 

fI~~bUu~lntiff~ n~~Jubi1"l~l~ (Slavin. 1995: 5-6)t~tJ1"tl~~uu"IJa~ STAD ~::n1"~<iiu1~~\1tJU 
q q 'II q 'II 

~n~~11~'W tJ1 tJ1 ~1 Un11"~1tJuf ~ ~aYi1f111~ ~"lllh1 u~ da~1~1aU'Vl ~1tJU,fU U~1ttlfl11~f~11~ 
'II 'II 

~"lll h ~lYi1 UUU'Vl~ ffau tJ a tJ briu ff~ff~ ~tlUfl~U UU"IJ a-1n ~~ ~lniiff~liin~u 1~ b1i ffU h~n 'Ml 
q 

~ da~l,fu ~~ ~~ 1 'lX~~~~ UU~~~-1 ~ 'W1"1~Yi1 UUU'Vl~ ffa'LJhJb~ fl11~~1 ~ 1~"IJ a~n ~~ ~n~~lnfl11~ 
q 
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1;'f13JT'Hl I;'f::Yi eJU 'I'ln 'M::fl113J im,ruTI1::,.,rh\l'UflflL'l1 U~lUL ozil h 1u'U'Yl'Ul'Yl'VI Ul'Yi"l.l eJ-\I 
q , , 

~ A I I d ,:i 1110 Il.I d. (L..o ..::.. I d. 

CilUL eJ-\I L 3..1 eJ L n Cilnl1LL'U-\I n L'l3J 3..1 nl1LLI;'fCil-\l eJ eJ n f1-\11111:: t:-m 1 LLL'l:: t:-I Cil13J 3..1 fl113J1'U t:-I Cil"1l'eJ 'U Cil eJ Cil UL eJ-\I'Yl 
q ~ ~ 

~ eJ-\lV'I m mmozil h 1UL iteJ'VIl L ~ e:JUlf1113Jf3J1'yh LLlJ'U'YlCil I;'fe:JU iifl113J L ~mfu1uCiluLe:J-\l11 CilULe:J-\I,xU 
~ 

'Y11 bbUU'Yl Cil l;'feJU 1~ b V'l11::'VI1 n Cil Ub e:J-\lii ~1U ~rll LLUU 'Yl ~ 1;'fe:J U 13,j1~ fI:: LL uu1 UlllV'1113J"l.I e:J-\I n ~ 3Jn"iJ ~ 
q 

L'l Cil L'l-\l Cil13J ~ -\I t:-I L'l ~ e:J lU~lU"l.I eJ -\I fl113J1U ~ Cil"1l'e:JU ~ e:J ~1 U 113..1 bri e:J t:-I L'l fI:: LL UULLU U'Yl Cil ~eJ U"l.I e:J -\I n ~ 3J"iJ:: 
q 

1h:: I;'fU t:-I L'l Lll b 1"iJ'VI~e:J ~3J b'VI L'l1 1;'f3Jlitn 1 un ~ 3Jfl11b n~nl1b1~W~'bbL'l~ bbU-\lirufl113Jf~n b vJ e:J 3..11 ~ 
q ~ ~ 'IJ 

2. 1'JJbbuunl1bb"ll-\l"llU1~'VI';h-\ln~3J~1mn3J (TGT:Teams-Games-Tournament) 
~ q 

b~3J"iJlnnl1iCil ~b1£JlU oziln~3JflL'l::fl113J1;'f13Jl1f1 n~3JL'l~ 4 fill. "iJln,xUI;'f3Jlitn 1un~3J"iJ~1~fu b ite:J'VIl 
~ q q q 

'VI1m·hozi mbL'l~~n'Ml'f13JnU bri eJ 1;'f3Jlitn'Yln flU 1un~ 3..1 b ozil h b ite:J'VI1'V1~mr1ozi e:J,xUbb~1 "iJ~iib~Ub n 3..1 
q q 

LL"ll-\l"llUCileJU~hfl13J b ~ eJ di'UfI::bb U U t~ £J LbU-\lnl1b~Ue:J e:Jn d:lU1eJU b ~ e:J 1 ~1;'f3Jlitn t:-I~~nUe:JeJn3Jl ~ e:JU 

~1f113J tCil £J"iJ::iinl11u1t1 bb "ll-\l"llUCil13J t ~::"l.I e:J-\ln~3J~u 6) n~ 3J1Cil~1;'f13Jl1f1'Y11 fI~Lb uu1~ I;'f-\l I;'fcil n~ 3..1 
q q ~ q q 

,xU"iJ::djU~"1l'U::LbL'l::1~fU11-\11L'l (Slavin. 1995: 6)tCil£JdtlLLUU"l.IeJ-\I TGT "iJ~n1::~u1~~b1£JubnCil 
~ ~ q ~ 

fl113JV'I m m 3J1unT'H1£Jwf b vie:J'Y11f1113J b ozil h 1ub ite:J'VI1'V11e:JU'Yl b1£JU,xU LL~1Ulf1113Jffl113J b ozil h 
~ ~ 

3Jl'Y11 Lb "Il-\l"llU b n U I;'f:: ~3J b UUfI::Lb UU"l.I eJ-\I n ~ 3..1 'VI 1 n ii ~3Jlitn flU 1 Cil1aJ ~u h ~n 'Ml bit eJ'VI1,x U ~ -\I t:-I L'l1 ~ 
q 

fI::bbll.UL'lCilL'l-\l b V'l11::ih cil e:JU~1f113J13,j1~ fl113JLll b 1"iJ"l.I e:J-\ln~ 3..1 diCil"iJln fl113JV'I m m3..I"l.I eJ-\I~3Jlitn'Yln 
q q 

flU 1unld'f13JnUb1tlll. f fI ~1 £JfI~-\lnu1t1 bbUU"l.I e:J-\I STAD bb~ mh:J11nCil13J1t1 LbUU"l.I e:J-\I TGT "iJ::ii 
~ ~ ~ 

fl113J I;'fUn3Jlnn11 b V'ldl::iin1db~Ubn3JLb"ll-\l"llUb ~3Jfl11:JJ~Ub~ULLL'l::fl11:JJI;'fUn 1unl1b1£JU 
q q 

1;'f13Jldfl ~::Yi eJU 'I'ln'M::fl11:JJim4'uTI1~'VI11-\1UflflL'l 1 U~lUb ozil h 1 UU'YlUl'Yl'VIUlr1"l.1eJ-\I 
q , , 

~ oCIit. I I .c:t A:S Vo C}.I A Q,..oI Q. I d. 

CilU b e:J-\I b3J e:J b n cil nldbb 'U-\I n L'l3J 3..1 nldbbl;'fCil-\l e:J e:Jnfl-\lll11:: t:-IU 1 LbL'l:: t:-I Cill:JJ 3..1 fl11 :JJ1U t:-I Cil"1l'e:JU cil e:J CilUb e:J-\I 'Yl 
q ~ ~ 

~ e:J-\I V'I £Jl £J13J b ozil1 "iJ lUb ite:J 'VI 1 b vi e:J U 1 fl113Jf:JJl 'Y11 bb "lI-\I"llU ii fl11:JJ b ~eJ du1uCilub e:J -\111 CilUb e:J -\I,xu 
~ 

Lb"ll-\l"lluib vi e:JUflU~U 6) 1~ b V'l11::'VIlnCilUbe:J-\lii ~1U firll cil e:J U ~1f11:JJ13,j1~ fI::bb U U 1 UlllV'1113J"l.I e:J-\I 
~ 

n~3Jn"iJ::L'l~L'l-\lCill:JJ~-\I t:-I~~ e:J 1u~lu"l.I e:J-\lfl113J1U ~Cil"1l'e:J'U~ e:J~1U113J brie:J t:-IL'lfl~bb UU"l.I eJ-\ln~3J"iJ::Lb vf'VI1e:J 
q q 

"1l'U:: bUUb ~ £J-\I fhu 'VI -d.-\I"l.I e:J-\ln1dbb"ll-\l"llU l;'f:JJlitn 1 un~ 3Jfl11diCilnl1b1£JU fbbL'l~bbU-\lirUfl11:JJf~n b ~e:J 
q ~ ~ 

3..11 ~fl113J1;'f"l.l"l.l e:J-\lnld'Y11-\11U 'f13JnU Lb"ll-\l"llUb vie:JUb UUfl113J l;'fumbL'l~l;'ffl-\1Ud1mnl~lunldb1£JU 
~ q q 

3. 11.1 bbUutl1~U 1 fl11:JJf (JigsaW)L ~3J"iJln nl1i~ ~b1£JUb oziln ~ 3..IfI L'l::fl11:JJ 1;'f13Jl1f1 
~ ~ ~ q 

n~3J L'l~ 4 fill. 'Ylnn~3J"iJ::1~fu 3..1 e:JU'VI:JJl £J1 ~'Y11n"iJnd13J b~ £J1nU tCil £Jnld1t1~n'Ml L ite:J'VI1'V11eJtld~L~U 
q q q 

fifldfh'VIu~ LbU-\I eJ e:Jn LUll. 'iK1ozi eJ ci e:J £J 6) t~ £J l;'f:JJ1itnlll £J 1 un~ 3..1 Lb~ L'l~flu"iJ::1~fu'VIUlfie:J e:Jn 1t1~n'Ml 
~ q 

b iteJ'VI1,xu1uLb~L'l~ b~ e:J-\I ci eJ £J t~ £Jum 1£JULb~ L'l::flU"iJ~btl1£JU LI;'f:ij eJUL UU~L ~£J1"1l'1 ru1 U~lU ~CilULe:J-\I 
~ '" 

~n'Ml dje:J~n'Ml L1£JtJfe:J £J bb~1un L1£JU"iJ~~eJ-\ln~u1t1fin~3J"l.I e:J-\lCilULe:J-\I bbL'l::eJTIUl £J'iK1ozi eJ,xu1 ~L vi e:JU 
q 

1;'f3Jlitn'Ylnflu1un~3Jw-\I"iJufl1u'Yln'iK1ozi e:J (Slavin. 1995: 6-7) tCil £J1t1 LLUUtl1~Ulf1113Jf "iJ::n1~~U 
q q q ~ ~ q 

1 ~~L 1£JUL n~fl113JV'I £Jl £J13J 1unl1b 1£JU f b ~ eJrllf1113J L ozil1"iJ 1 UL ite:J'VI1~ CilUbe:J-\l1~fu L V'l11::"iJ::~ e:J-\I 
~ ~ 

U1 n ~U 3..11 e:J TIUl £J1 ~L vi e:J u1u n ~ 3..1 W-\I 'VI1n 13,j L ozil1"iJ 1 Utld:: b~U ~ CilUb e:J-\I ~n 'Ml n"iJ::13,j I;'fl :JJl1f1 
q 

b11 £J'Yl eJCilfl113Jf,xu1 ~b vi eJu1~ LbL'l~m"iJb n~ Lb U 1f111:JJ~Cil~flL'l1~bfl~eJu1t1 1;'f13J l1f1 I;'f:: Yi e:J U 'I'l n 'M:: 
~ 
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fl113J i3.Ivr'l-t f1::'Vdl~U fl fl ~ 1 'I-t~1 'l-tL -nl L-:u 1 WU'YlUl'Yl'VI t!l'yj~ eh'l ~'l-tLeh'l Lrl a L n~nl1LLti-\ln &i 3.1 iinl1 
q q 

LL~~-\I a a nii-\l1111::~';b LL~:: ~~13J LL~::fl113Jfu ti~"11au Gl a~'l-tLa-\l.yj~ a-\l'V'l £11 rJ13J L-nl h 1 'l-tlh::L~'I-t rt 
'IJ 'IJ 

~'l-tLa-\l~nMl L ~ mt13Jl aTIUl rJl ~~3Jl~n 1 'l-tn1;'\m~'-\I 113Jii-\l ~L1rJ'I-t~ a-\liid'l-tL-:u 1 'l-tnl1nl rJ'Yl a~'VI1a 
q 'IJ 

~a~11l 'I-t~-\I.yj~'l-tLa-\l L-nlL-:uaanbU 113Jii-\lL ~a'l-tl 'l-tn&i3Jn~a-\lLU'I-t~W-\lrt~ ii3Jl1rJl'Yl fl111J::fUW-\I 
q 'IJ 

nl1aTIUl rJl ~1JU 'VIlniiu1::L~'I-t l~.yjL ~a'l-taTIUl rJ LL~1-n~LLrJ-\lnU LL 'l-t1fl113J~~ L~3J~a-\l~'l-tLa\l fl11 

113.1 n'l-ta nU11 rJ a tiuwvrWiil'1-t~ a\lfl113J LU'l-tL 'VI~ LU'l-tt:-J~ b~ ~~fl113J~~ L ~'I-t~ a\l ~'l-tLa\l Lu'l-tl 'VI ill 
ClJ GU q qI 

Lfll1'V'l1 'l-tfl113J LL~n ~1\1~ a\l fl113J~~ ~13Jl1fl rJ a3JfUfl113J~~.yjLL~nGll\11Jln LL 'I-t 1fl113J~~ L~3J~ a\l 

~'l-tLa\lb~ LL~n LU~ rJ'l-t3.I 3.13.1 a-\l ~1'1-tnl1~a~11rt~tt13Jl t'ffl113J~~~ a-\lnl1'Yll\11'1-t 113Jrl'l-t 
q 'IJ q 

4. 1ULLuunl1i~LLUUfl1;'\3J"ll'1rJ11rJUflfl~ (TAl: Team Assisted Individualization) 
'IJ q q , 

L13J1Jln nl1i~ ~L 1r.J 'l-tL -nl n &i 3Jfl~::fl113J ~13Jl1fl n 1;'\3J~:: 4 fl'l-t ~3Jl~n LLGl~::fl'l-t1J:: ~a\l L~rJwi' 
'IJ q q 'IJ 

11 rJUflfl~ m~::'Yll LLUU'Yl~ ~aun a'l-tL1rJ'I-t Lrl a 'Yll L~~1J ~3Jl~n111 rJl 'l-tn&i 3J1J::'Yllnl1~111J LLUU'Yl~ ~au 
q q 

~a\l L ~ a'l-t~13J LQ~ rJ LL~::Lnu LU'l-tfl::Lm 'I-t~::~3.1~ a\ln 1;'\3.1 LL~::'VIln~3J1~nfl'l-t1~'Yl1 LLUU'Yl~ ~au ti~ 1J:: 
q 

iinl1aTIUl rJl ~L ~ a 'I-t W\I 1 'l-tLLGl~::fl.f\l Lrl a L1rJ'l-t1JU L ita'VIltf'l-tLL~1 1J::iinl1'Yll LLUU'Yl~ ~au'VI i\l L1rJ'I-t 

LU'I-t 11 rJUflfl ~ 1~ rJb~ iiL ~ aWlh rJ LL~::113Jfl::LL 'I-t 'I-t~::~3J n &i3Jl~ iifl:: LL'I-t 'I-t~::~3J3Jln.yj~~n &i3.Itf'l-t1J:: 
q q q q 

LU'I-t~"11'1-t::LL~::b~fU11\11~ (Slavin. 1995:7) 1~rJ1uLLUU TAl iiinMm::~a-\lfl113J~13Jl1flrt 
'IJ 'IJ 

LL~n Gll \I rl'l-t 1 'l-tn &i3J ~L~rJ'I-t fl'l-tL n\l ~13Jl1fl"ll'1 rJ L 'VI ~m ~a'l-trtL~rJ'l-tel a'l-t 1 ~U1::~Ufl113J ~1 L ~1Jb~ 
q 'IJ 

n1::~'I-t 1 ~L ~a'l-trtL~rJ'l-tel a'l-t'V'l r.J1 r.J13J L~rJwf L ~aiilanl~u1::~Ufl113J~1 L ~1Jb~L rilL YirJ3JrlU~3Jl~n 
q 'IJ 

, 
A &:lit. I I e::i ~ g..oo g..o A I A (L..II I 

~'l-tL a\l L3J a L n ~ nTHLU\I n ~ 3.1 3Jnl1LL~~\I a anfl \11111:: t:-J'I-t 1 LL~:: t:-J ~13J 3Jnl1"111 rJ L 'VI ~ a n'l-t 1::'VI11-\1 
q 'IJ 'IJ 

~3Jl~n111 rJl 'l-tn&i3.I L ~a'l-trtLn\l1J:: 1 ~fhU~nMl'V11mL 'I-t::ul~-\lrtfln~a\lLL~::LU'l-tU1:: lrJ"11uGla L ~a'l-t.yj 
q 'IJ 

L~rJ'l-tela'l-tb~ t'f\lt:-J~1~Lvta'l-trtL~rJ'l-tela'l-trJa3Jfufl113J"li1rJL'VI~a LL~::iifl113Jd'l-tl1Jl'1-tnl1'Yll 
LLlJU'Yl~~aU3Jln fi-\l~'I-t Ln~fl113Ji3Jvr'l-tTI.yj~111 rJ 1 'l-tn&i3J~~"ll'eJ\ll1\1~ a\lnl1LU1rJlJ L Yi rJlJ L~n Ln\l LL~:: 

q 

L~n el a'l-t n a 1 ~Ln~fl113J L ril L Yi rJ3J LL~::L~3J a111fl LL~::t:-J ~~ a\lfl::LL 'I-t 'I-t~ a\ln&i 3J1J::U1::~U t:-J~~1 L ~1J'VI1a 
q 

~3JL 'VI ~1 ~3Jl~n 1 un &i3Jfl11Ln~nl1L~rJ'I-t fLL~::LLti\lU\j,fl113Jf~m ~a3Jl t'ffl113J~~~ a\lnl1'Yll\11'1-t 
q 'IJ 'IJ 'IJ q 

5. 1D LLUU 1 U1LLn13Jn11113J iia 1 'l-tnl1ell'1-tLL~:: L ciirJ'I-t (CIRC Cooperative 
'IJ 

Integrated Reading And Composition) L 'VI3Jl::~1'V1fU11 tJl"111rtL ,z'l-tl~nl1ell'1-tLL~::LciitJ'l-tl~ tJl~ 
un L~rJ'l-tiu fi rlU L vJ a'l-t rtii fl113J ~13Jl1fl Gll\11::~U t:-Ji~rl'l-tell'1-t'VI1€1 L ii rJ'I-t tln ~::n~ f11 LL~:: LLU ~ 

'IJ 

fl113J'VI3J1 rJ 1 Lfl11::'I-f ~fl113J'VI3J1 rJ'VI1afll~ L~l1Jln L~a\lrt ell'1-tn&i3Jl~.yj ell'1-t 'VI 1 a L ciitJ'I-t~l'1-tL nmGtf 
q 

rtt\lb1n1J::b~11\11!.'l (Slavin. 1995:7) 1ULLUU~€I\1 CIRC Lu'l-tinMm::~€I\1nl1"li1m'VI~arl'l-t1::'VI11\1 
'IJ 

~3Jl~n.yjG11\11::~Ufl113J~13Jl1fl L vi 3.1 lanl~l 'l-tnl1L~m,j,f 
'IJ 

~13Jl1fl ~::'Yl €IWnnM::fl113J i3Jvr'l-tTI1::'VI11\1U flfl ~ 1 'I-t~l'1-tL -nl L-:u 1 'l-tU'YlUl'Yl'VI t!lrt~ €I \I 
q 

.d, oIQ, I I .c=I .:9 'i.I 0 v .c=I I A Q.,I I 

~'l-tL €I \I L3J €I L n ~ nl1 LLU\I n ~ 3.1 3.1 nl1 LL ~~\I €I €I nfl\l1111:: t:-J 'I-t 1 LL~:: t:-J ~13J 3.1 nl1"111 rJ L 'VI ~ an 'I-t 1::'VI11\1 
q 'IJ 'IJ 
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~3Jl olin 111 rJl U n t'l3J 1 'IK fll u~n 'l!l-l ~~ e:J Lb U:;Ul ~~ rI nn ~ e:J ~ bb ~:; b U U U1":: 1 rJ"15,rGi e:l ~5u i.i nl1" 
q ~ ~ 

bb~ n b U ~ rJ U3J 3J 3J e:l~ Yin 11 ~;fu rJ e:l3Ji'ul U~ 113J ~ ~ b ~ U rI bb~ n Gil~ ~l3Jl1"n nl1"l L~1"l :;lfLL~:; 
q 

~~113J~3Jl mnn b~e:J~rI Ehu Ln~~113Ji3JvruTIrI~[n rJl unt'l3J~~"lie:J~11~"lIe:J~nl1"Lu~rJUL VirJu b~n 
q 

bn~ Lb~:;L~n El e:lU n e:J 1 'lKbn~~113J b 'Yh b Vi rJ3J Lb~:;b~3J e:J1l1~Ul3Jl ~~113J~"lI"lI e:J~nlTYh~lW~13JnU 
~ q 

"illnbb U1~<il1"Unl1"i'~nl1"b~rJwi'bbuU113J!imf~ 51"U bbUU LL~~~l 'lKb ~Uii~~113J Lb~nGil~ 
~ ~ ~ 

"lI e:J~-4l1U 1U~3Jliin nl1"LLtl~n~ 3J ~1U 1 ~ q)"il:;LLtl~<ill3J b n rn~rI~ ~:;~113J ~l3Jl1"n (Ln~-n ~l~-El e:lU) 

b ~ e:l ~~ b ~13Jnl1"b~rJ U 1113JnU 1":;~11~ ~3Jlolin1l1 rJl un~ 3JYiii~113J ~l3Jl1"n bb<ilnGil~nU"illnnl1" 
~ q 

lL~1"l:;lf 1"U bbUU"lI e:l ~nl1"i'<ilnl1"b ~rJU 1LLUU11 3J !ie:J'V'lU11 iiiJ e:J~ Lb~:;iiiJ e:J-4l1n<ilUl~U1":;nl1"rI ~ e:J~ 
~ ~ 

ui'ul 'lKL ~ 3Jl :;~:lJnU1"U bbUU"lI e:J~n"iln1"1":lJ 1"1 3J ii~ ~113J rJl n~l rJ"lI e:J~ L ite:J~l 1":;~U"lI e:l~ ~'L~rJU LL~:; 
, 

""1 .-1":;rJ:;bd~TYl "15 

~ ~ 

U1"drJ"15t!"lIe:J~nl1"i'~nl1"L~rJWrbbUU113J!ie:J (Johnson; & Johnson. 1994: 1.3-1.4) 
~ 

"" 1 ."r.r , 1. :lJfl113J'V'lrJ1rJ13J Unl1"U1"1"t:lblJl~:lJlrJ~ln"llU (Greater efforts to achieve) "151rJ 
q 

1 'IK~b~rJuiifl11:lJ'V'l rJl rJ1:lJ b ~:lJ:lJln;fu ~~ ~ t:l ~ e:J ~~ i~r]'YlTIrn~nl1"b~rJu~~;fu iinl1"~~<il ~~~lU ~~e:J 
~ ~ 

~U~lU:lJln;fu iinl1"L~rJu1Yifl~'YlU iiLL1"~"il~h bb~:; liL 1t:ll i.im.h~iiu1":;~'Yln1l1'V'l iiL ~<il~~Lb~:;~<il 
~ ~ q 

e:J f.h~iil"ill1"rnrulfib ~1 e:J f.h~ 1 U~lU"lI e:J~ ~~ i~n'Yln" b"liU ~~"lI e:J~nl1"~e:JU~1 rJnl1"i'<ilnl1"b~rJU 1bLUU ~ °1 ~ 

11:lJiie:J 1 U1"l rJl"15l'~ihl'Yl rJlii~~i~r]'Ylnrn~nl1"L~rJu~~n11'IK e:l~rlb~rJU~1 rJ1"U bbuuun ~ (Muraya; & 
~ ~ 

kimamo. 2011: 726) ~e:J<ilfltfe:J~nu ihl~,r tJ1"l1~ (2554: 11) i.ii'<ilnl1"i<ilnl1"L~rJufbbuu11~!ie:J 
~ 

1<il rJlib 'Ylflit~ STAD 1 U1"l rJl"1511'Yl rJ1f11~<ilf"lle:J~,xm1rJuoffuaJ1irJ:lJ~n'l!l-lurl 3 'V'lU11 ~~i:lJr]'Yln" 
.::t ~ 6' Q../I d. I I d. I &:I Q..o 0 a." AA d. Q.,.oo 

'Yll~nl1"b 1"rJU TYl rJ1 f11 ~<il1"~ ~~ b 1"rJu~~n11n e:JUL 1"rJUe:J rJ1~:lJUrJ ~lflru'Yll~ ~rl <il'Yl1"::<ilU 0.01 
~ ~ 

.:I ca,... Q..<I 6' I C1.Id, d.A" .. .. 
2. :lJfl11:lJ~:lJ'V'lU1i1":;~11~~L1"rJU~"lIU (More positive relationships among 

~ 

students) "lil rJl 'IK~b~rJUiiJl1"il~ e:Jnu b ~uhnUbb~:;"li1m ~~e:Jnu3Jln;fu UU~U~lU"lIe:l~~11~ 
~ ~ 

bb~n Gil~"illnnl1".yh~lU 11 :lJnUbUUn ~~ ~1 e:J r.Jl\1 b"liU nl1"i<iln"iln1"1"3Jnl1"b 1rJU f~1 rJ b 'Yl~itflnl1" 
q ~ 

bbU\ln t'l ~ i:lJr]'Yln~"1l'11'Yl rJl f11 ~<ilf 'V'lU11,xn b~rJuii fl11 :lJi'u tJ<il"15e:lU bb~:;iinl1""li1 rJ b ~ ~ e:JnU1l1 rJl U 
q , 

n~:lJ (el"ilQ1"l i."15rJ trJ. 2555: 160) 
q 

3. ii~"lI1l1'V'l~<il~;fu (Greater psychological health) "lilrJl'IK~L~rJuii~"lI1l1'V'l~<ilrl~ 
q ~ q 

,Ka ~eSd.Q..oO d cJ,11 .¥ I Q.,.I Q../I Q../I 

"lIU :lJ~11:lJ1"~n<ilnU'ilULe:J\I :lJ~11:lJ~U "il U<ilUbe:J~~ln"llU bb~:;"151rJ'V'l~Ul'Yln'l!l-:;'Yll~~~~:lJ bbt:l:; 
~ 

~11:lJ ~1 :lJl1"nl U nl1"i<ilnl1"nU ~11 ~ b~~rJ~ ~1 e:J r.Jl\1 L"liU nl1"i'<ilnl1"L~rJU 1LbUU11:lJ!i e:l1<il f.Jl i 
~ 

b 'Ylflitfl STAD 1 u'IK e:J~ L ~rJU~~ ~~ 1 'IK,xm~rJu i.~L~rm fe:Jl1":lJrn ~11:lJf~n"ll e:J\I 'ilULe:J~ bb~:;b Y1e:Ju 
~ ~ 

~1 ~l1"rl fl1U f.l:lJ e:Jl1":lJ rn ttu i.~ Lrl m~oliqjnuifqj'V111 Unl1"'Yll\11Wh:lJnu (LUqj,;)'V'l1" if fib6}1'V'l i\ll,p. 

2551: 126) 
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"illn-n mJ~ 1 U-nl\l ~u y.nr.hnl1",)~nl1"b~m.l,fulJU~l:IJii mXuihh:: t~".l5u<i\ ~nl1",)~nl1"b~mt 
~ ~ 

nl1"~~U~ cil\l:IJl n Gf\l b~1:IJl ~~\~ ~UlJ1"1"~ bih'VI:IJl ~ iifll1:IJ i:IJvru1f.yi~ <i\ m ~~U -il :lJn\l nl1"ii 
~ q 

~"lJ111'V'l~~.yi ~;}u 'VI 1 m.b:IJ11 i~ ~n bblJlJnl1",)~nl1"b ~~Unl1"~~U 1 'U, 1"1 ~1".l511'Yl ~1~1 ~~f 'V'llJll 
q 

~\l b~1:IJ 1 ~iinl1"vr~'U, 1 r:-!~ i:IJ'l 'Yl£'"Yll\lnl1"b~~U U~::nl1"vr~Ulr1m~::n1"::lJ1Unl1"'Yll\l1'Yl ~1~1 ~~f 
vr~u lr1n M::'Yll\l Ii\l f1:JJ nl1"~~ ~11" bb~::nl1"'t11\llU -il:IJ nubi"jun t;\ :IJ t~ ~ f11"cf ~~'U,~1 :lJl1"rlU 1 :lJliJflJ 

q ~ ~ 

Lv 0,..0 0,..0 (l,.t ~ d '1'1'" 
'VI b 'VI:lJl::~:lJnlJ1"::~lJfl11:IJ b 'VI:lJl::~:IJ"lJ ~\ll mb~::b U~'VIl f1l1:IJb ".l5~1".l51ru U~::f1l1:IJ b"lJl "il"lJ ~\lfl1"r:-! ~~u 

~ ~~ 

.yiul:IJ11".l51unl1"~~mblJlJnl1"')~ii"iln1"1":lJnl1"b~~ui (Macarena Navarro-Pablo. 2015: 406) 

"-' .c:c ~ 6' "-' "-' ~ 
5. fl1'a'i) ~ flTH 'a~"l'J't1 U1 ~1~Gl'aUl1l1'Jll'i) fl'ifl1'a6111 t~1 ~ 

nl1",)~nl1" b ~~'U, fbblJlJl n,)n1"nl1"~lJ b ~1:: b UUnl1"b ~ ~U fbblJlJ~U 'V'llJ (~rllUU~\l b ~1:IJnl1" 
~ ~ ~ 

~~U1'Yl ~l~l~~fbb~::b 'Ylfl t U t~ ~. 2546: 13) bUUnl1"Ulf1l1:IJf'VI1~ bblJlJ~l~ ~\li.iJli~£'lJl ~ 
~ 

b 'VI~nl1"rn 'VI1m~~\l5'U, G) U 1 i.iJ ~-n ~ t~Urr\l Ii ~ 1 ~di~iJ1"::b<iiU 'VI1~~hrll:IJi.iJ~nl1"~11"1"il ~1"1"il ~~lJ 
q ~ ~ 

t~mUUn1"~lJl'U,nl1".yi<i\m it~\li.iJb~~~ G) UlJlJbuuli1in1" (n1":lJ1".l51nl1". 2544: 80)t~~~iJbblJlJ 
"lJ ~\lln,)n1"nl1"~lJb~l~"il~~~\liiflrninMrn::~l~ru 5 iJ1"::nl1" ~\ld~~ 1.~b~~uii~1'U,-il:IJl UiJ1"~b<iiU 

~ q QI qJ 

~lrll:1Jb ~\l1'Yl ~l~l~~f 2. ~b~~uii'VILrn:fi'1'U,'VI1~iJ1"~inM'V'l mU"lJ ~\l~lrll:IJ.yi ct\l;}'U, 3. ~b~~u~fl\l 
~ ... ~ 

~l~£'lJl ~"illn'VItrn:fi'l'U,b ~~~ ~lJ~lrll:IJb ~\l1'Yl m~l~~f 4.~b~~'U,b~~:IJ t~\l~l ~£'lJl ~.yii.~'iJ~~\lff ... ~ ~ . . v.Q. t;' V~ ~ O.Q. 0 Q..,I I v~ Q.,.II 

f1l1:IJ1"'Yl1\l1'Yl ~1 ~1 ~~1" 5. r:-! b 1"~U~~ ~11"f11 mi'lJl ~bb~::Ul b ~U~'VI ~n:fi'lU~ ~ r:-! ~U(n:IJ~l1"1"m num 
~ ~ ... ~ 

iJ1"::~'Yl£'~ 2558: 2-3; National Research Council. 2000) t~~nl1",)~nl1"b~~uibblJlJli1,)n1"nl1" 
"'.. .1 "".J' 
~lJb~l~:IJ'VI~ln'VI~l~1"ubblJlJ~l:IJ~l1"l\l 5 ~\lU 

~ 

(2542 : 154 - 155) 

1.nl1"~11"T'il~rllUnl1"rn 

2. nl1"~fl\l1"iJ bblJlJ bb 'U, l~~ 
~ 

'VItrnnl1"<i\l\l G) 
~ v v do 

3. nl1"~lJfI'U, 'VI 1 fill :JJ1"b:IJ ~ 
~ 

i.~:IJ t U:IJ~'VItrnnl1"CQ\l\l G) 

Biological Science 

Curriculum Society ( BSCS) 
.t 

(1997)5 "lJU~~U 

o ... 

2. nl1"~l1"l"ilbb~::f1'\.l,'V\1 

3. nl1"~£'lJl~ 

4.nl1""lJm~f1l1:IJf 
~ 

Eisenkraft 

(2003: 57-59) 

., 
1.';U~1"1"il~~lJfll1:IJfb~:IJ 

~ 

2.,rUbflf1l1:IJ~ul"il 
... 
"" 0 ... 

3."lJU~11"1"il bb~~f1U 'VI 1 
... 

4. ';U~£'lJl ~ 
~ ... 

5."lJU"lJ m ~f1l1:IJ1" 
~ 

6. ,ruiJ1"::biiur:-! ~ 
7.,rUUlf1l1:IJfliJli 

~ 
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~lnGlljl.,'1 5 dthlUUnlj~Glnljl1t1ufbb1JU11l~njnlj~Ul~1::l~:JJ~ln 3 .ffUGle:JU ilnlj 'II 'II ~ 

~lj1~l~tl1nUlh::~Unljrnl~:JJ"lJe:J.,'I,xnl1t1U ~fl.,'1jUllU1Jl~Ue:JbbU1~11:JJ~Gl~~1:JJljrll~e:J:JJ lt1.,'1i,~ 'II 

m~::iinljf1U 'VI1Ul~11:JJf'luUj::tlnGl' in1J~rllUnljrn5u i,~ (.fl'V'l l~l'V1 i, 'V'l1J~ £f 2542: 154 - 155) 'II q 'II 
,J-' Q.; Q...oo a..,.. l.d.d: CJ.,I Q..oI.c:9: Q..oO 0 ca,.. 

Ue:Jn~lnu un'V'l~U 1 'VI ~ n ~Glj~ln'VI U 1 tI.,'I1U 'Ylln tl1"lJ e:J.,'InUnlWlm~n bb~::~Gl'Yll'V1 ~n ~Glj 'II 'II 

ihl'Ylm (Biological Science Curriculum Studies 'VI~e:J BSCS) i,~l~umlU1'Yll.,'11!1~njnljl1t1ui 

e:Je:Jmuu 5 .ffu (5E) l~UenUll1JUnlj~Glnljl1t1ufll1JU11l~njnlj~Ul~1:: 5 .ffUGle:JU ~e:J 'II 'II ~ 

1. nlj~fl.,'1~11 :JJ~U h luu.ffulljn~l~:JJ~lnnj::U1UnljUll-nl~U'Yll1t1U nj~Giu1 i~l1t1U~uh 'II q 'II 

lGl tlnljUll-nl ~U'Yll1t1U ifU~1jl ~e:J:JJ 1 tI.,'I n1JUj~ ~1Jnljrnl~:JJ"lJ e:J.,'I ~l1t1 u2. nlj~lj1~ bb~~f1U 'VI 1 'II 'II 

~l1t1uill e:Jnl ~~fl.,'1ll~~vr~Ul~11:JJ~Gl lGl tI e:J1~tlnj~U1Unljll~~y]m~:: 1 Unlj~lj1~ bb~::~1JT1U~.,'I 'II 

~ ~l1t1UGi e:J.,'Inljl1t1U f lGl tI 1 Unlj'Y111hnjj:JJ ~l1t1u~::ilnljbb~mU ~ tlU~11 :JJ~~-i1:JJn1Jl vi e:JU 6) 'II 'II 'II 

~u i,~fh Gl e:JuYi ~:JJUjrn3. nlje:JTIUl tI ~l1t1U~1:JJljrl eJTIUl tI~11 :JJ~~Yii,~~ln 1 u.ffuYi 2 ll~:: 'II 'II 

~j~~e:JU~1jlU~ le:Jnl~l illn ~l1t1U i,~e:JiiUjl ml~m1.J~tlU~11:JJ~Gll ~u-i1:JJn1Jl vie:JU 6) ~U i,~ 
'11'11 'II 

-ne:J~ju-i1:JJnU4. nlj"lJmtl~11:JJf ~l1t1U~1:JJljrl£jU~UfhGle:JUbb~~l~:JJl~:JJ"lJmmhGle:J1J~~~lu.ffu 
q 'II 'II 

Yi~lU:JJlifu i,~ l vie:Jfl11:JJ l-nl hYi~~l5t1Gl-i~ l~Ull~~:JJ:JJ:JJ e:J.,'IYin11.,'1~Ull~~5. nljUj~lilu~~ l-nl h 
q 

bb~~~11:JJ ~l:JJljrl"lJ e:J.,'I GlUl e:J.,'Ij1 :JJii.,'ll uGlle:Jnl ~ 1 i~j~~e:JU i,~uj~lilu~11 :JJfll~::vr~Ul't1n M~"lJ e:J.,'I 
'11'11 'II 

~l1t1U~1 tlUe:Jn~ln nlj~~nljl1t1U flllJlJlllinjnlj~1J l~l:: 5 .ffu~ e:JU 1 Uu~~UU i,~vr~ul;fu:JJl 'II 'II ~ q 

7 .ffUGle:JU (Eisenkraft. 2003: 57-59) l~tli,mil6]5u~jlvl~ mhTjl.ffUGle:JU"lJe:J.,'I1.,'1~jnljl1t1ufllUlJ 'II 

5E dJu.ffUGle:JU~~-\li,aJ~:JJlJjrn ~.,'Ii,~'Y11nljl~:JJ.ffUGle:Ju5n 2 .ffUGle:JU ~e:J.ffUGlj1~~e:JU~11:JJfl~:JJ 'II 'II 

(elicit) ll~~.ffUU1~11:JJf'lu1i (extend) 'II 

lrte:Jll~jl~vf~lnU1lJ'Yl"LJ e:J.,'I ~1~tI'V'llJll1 Unlj~~nljl1t1U flllJlJlll~njnlj~lJ l~l~~ 'II 'II ~ 

l 'VI:JJ1~~:JJYi~~ ~e:Jnlj~""~nljl1t1ufbblJlJlll~njnlj~1Jl~1~ 5 .ffu dle:J.,'I~lmUUjUbblJlJnlj~~nlj 
q 'II ~ 'II 

l1t1U fYiT1Ul~ tI lUU lTIYiiinlj~.,'Il~1:JJ~ln~rllUU~.,'Il~1:JJnlj~e:Ju1'Yl m~l~Glfbb~~l 'Yl~ 1 ul~ fj 1 i 'II q 

Ul:JJ1U1lJ 1 ill~~e:J e:Jn llUlJ 1 il 'VI:JJ1~~:JJnlJ l -d'e:J 'VI 11 Ujl tll']'11'Yl m~l ~Glf j1:JJii.,'l.ffuGl e:JU ~ l ~:JJ;fU:JJl 
1UjUllUlJnlj~~nljl1t1ufllUlJlll~njnlj~1Jl~1~ 7.ffu ~e:J .ffUGlj1~~e:JU~11:JJfl~:JJ (elicit) bb~~ 'II 'II ~ 'II 

.ffUUl ~11 :JJf'lu1 i (extend) lrte:Jll~jl::vfbbi1'V'llJ'·h l tlu.ffUGl e:JU ~ll~.,'I e:J cil Unlj~Glnljl1t1U f 'II 'II 'II ... 
bblJlJlll~njnlj~lJ l~l~ 5 -nUl~:JJ e:J tI'II' lli1 ~lnl 'VIGl~~~.,'Ini;h1~1~tI~.,'Ii,~l~e:Jn 1 inlj~~nljl1t1uf 

~ q 'II 'II 
a..... Q.; ~ :;:, 

bblJlJ1!1~njnlj~lJl~1~ 5 "lJU 

5.1 fI'J13J'lUJ1 tit! u\l~t.J UlJ'lJn1~~~ n1~L~tI"n'YI tl1~1Gf<PI'{UU'lJl fl~ n~n1~ 
~ ~ ~ ,., 

a'lJLGf1::5 11" 
~11:JJ'VI:JJ1 tI"lJe:J.,'IjU bb1JlJnlj~~nljl1t1U fii~11:JJ'VI:JJ1 tI~e:J.,'IUj~nlj(Good. 1973: 303) 'II 'II 

1 U~l U"lJ e:J.,'Inlj~n Ml'Yll.,'11'Yl til ~1 ~GlfdtJ bb1JlJnlji~nljl1t1U f~e:J1TInlj'V\~e:J l 'Yl ~ii,~ lU 'V'll~Yi 'II 'II 

~1:JJljrl'Y111 idi~nljl1t1U f[Gl tlnljl ifilrll:JJnj~Giu 'Y111 i~l1t1Uln Glnljl~-ifbb~~'V'l m tll:JJ'V\l 'II q 'II 'II 
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~1<ilau1~~'HJ<ilULeh'j ~nn1~Lbnury'V\l1<il fJa1~fJ'Ylm~::~h-:J G) L"lfU 'Ylm~::n1~~<il 'Ylm~::n1~;-:JLn'il 

n1~~-:J"llmnU LL~::~fl113J1~a ~h-:J L 'VI3J1::~3J l'il fJ~a<ilfitra-:JrlUn~3J1"l51n1~ (2544: 19) yjl ~ 
~ 

fl11 3,.1 'VI 3,.11 fJ"lI a-:J~u Lbuunl~-.il'<iln1~L1fJU f~ a1ifn1d~aU yjaJ-:J L UUfl113J ~13J1drll Un1dLLnU ru'VI1 ';)U 
ClJ CU CI QI 

~U iAlUfl113Jf'VI~an1dLLnuru'VI1yjrln~ a-:J~1 fJ 'ilULa-:J Lb~::~13J1drl';bn1dLLnU ru'VI1,xU3J1U1Ul,n U 
ClJ QI ClJ QI 

;r1<ilUd::~11U"~ l'il ~n1dLLnuru'VI1,xU3J1,;)lnnd::U1Un1dLL~1-:J'VI1fl113Jfyj';)::"lf1 fJl ~un L1fJU 1~ 
~ ~ 

flUiAlU fl113J,;)1-:J ~1 ~ <ilUL a-:Jl ~ un L1fJu1~ud::~un1dru<ild-:Jl Un1dL1fJU fL ita 'VI 1 d1 fJ1"l511'il fJli 
~ 

nd::U1un1d'Yll-:J1'Yl ~1~1 ~<ilf (fliAlL~1'VI1 iAl1.I~~. 2537: 119) l'il ~n1d-.il'<iln1dL1~u fi'-:Jn ~11 LUU1ifyj 
~ ~ 

L,xU~L1fJULUU~1~ru (1i1dYiiAl~ "lIU'Yla-:J.2555: 36) l<ilfJ~a<ilfitra-:Jrlu~3JvrufL'il"l5::flu~ (2545: 56) 
\I cv q q 

n~lT;hn1d-.il''iln';)ndd3JnldL1fJU fdU LLUU~U L~l:: 5E ~an1d-.il''iln1dL1fJUn1d~aul'il fJl TIifl ~ 
~~ 

un L1fJULUU~flU 'VI 1 fl113Jf~1 fJ<ilULa-:J L n'ilnd::U1un1d~f1-:Jfl113Jf~1 fJ<ilULa-:J l<il fJl ind::U1un1~ 
~ ~ ~ 

A 6" 
'Yl1-:JTYW1~1~<il~ 

';)1 n fl113J'V\ 3,.11 ~yj n liI113J1"ll1-:J ~U~13J1drl ~dU1~11 dU Lbuun1d-.il'<iln1dL1fJU fLbU u111ind 
~ ~ ~ ~ 

n1d~UL ~1:: 5 ';ULuun ~1ifLQ iAl1::yjnd::~ul ~~L1fJULn<iln1dL1fJU f~1 fJi'1 La-:J l'il m,hu1ifn1dyj 
~ ~ ~ 

Un1'Ylm~1~<ilfl.i ,;t,13J1~1ifn1dLLnuru'VI1 n1~flU'VI1~1'ilaU 'VI~an1d~f1-:J~laTIU1fJ 
~ ~ 

5.2 't1 fJ1!tnfi t ~ tI'l.n e:J\I nu~tJ uu u 111,)';~ 111,)t~tI"P't1 tl1 ~1 ~<PI{UU'l.Jl n'; 11')111') 
... 

~Ut~1:: 511'" 
I III I III "" 

'Ylrrl~~.yhuwv~U~lULnfJ1rlU~ULLUUn1di<iln1dL1fJuiLbUU1!1in·m1d~UL~l:: 5 "1lUUu~a 

'YlflMnfl aU~<il1f1 ~1 ~~(Constructivism) L uun1di<iln1dL1~un1d~au yjiiLth'VI3J1 fJl ~~L1fJU~f1\l 
a-:J~fl113Ji~1fJi'1La-:J l<il~'YlflM~i'-:Jn~11iid1n~lU3J1,;)ln'YlflM~vr~u1n1d'Yl1-:J~~uryqJ1"lla-:JVJm 

L,;)~ n ~1111UfI fI~ ~13J1drl ~f1-:Jfl113JfLL~::~13J1drl ~f1-:Jfl113J'VI3J1 fJ1~~1 fJ<ilULa-:J l'il fJiin1di<il 
~ ~ 

d:: L 1i fJ 1.1 fl113JfLL~:: iinld L U ~ fJ ULb U ~-:JU1U Ud-:J l<il fJ n1d L U ~ fJ ULbU ~ -:J U1U Ud -:J iivr-:J'VI3,.I <il ~a-:J 
~ ~ ~ 

n d :: 1.1 1 un 1 d ~ a n 1 d <il <il ~ 3,.1 (Assimilation) LL ~ :: n 1 d U 11.1 "lI fJ 1 fJ 1 fI d -:J ~ f 1 -:J 'Yl1 -:J U ru ru 1 
~ ~ ~ 

(Accommodation)("l51<il1 ~lfJ~1<il1.2554: 22) L~al~Ln<iln1~L~a3J lfJ-:Jrlu"lla3J~LL~::ud::~un1dru.yj 
~ 

1~1U LL~::<il13J'VI inn1d"ll a-:Jn1di<iln1~L1fJU f~1 fJ<ilULa-:J,xu ~ ~au1aJ a'13J1drl LU ~ fJU lf1d-:J ~f1-:J'Yl1-:J 
~ ~ 

U ru ru1"ll a-:J ~L 1 fJU"~ LLG) ~13J1drl"lf1 fJl ~~L 1fJUU1U L U ~ fJU~1 fJ 'il UL a -:J 1~ l<il fJ ~1 un 1 di'il 
QI QI ClJ ClJ 

a-:J ~Ud::n aU'VI~a a'rl1Unldru.yjl 'VIaJyj1aJ ~a 'il fltr a-:JrlU"ll a 3,.1 ~'VI~aud:: ~u n1dru yj ~L 1fJULfi fJ 1~1U Lrl a 
~ ~ 

~L1fJUL~a3J lfJ-:J"ll a3Jm~3J LL~::"lla3J~ 1 'VIaJ.yj1~1U3J1 ~L1fJU~ a-:JU1U LU~fJU"lla3J~ LL~::~f1-:J LUUfl113Jf 
~ ~ ~ ~ ~ ~ 

1'V1aJ1~~1fJ<iluLa-:J (~3Jvruf L'il"l5::flU~ LL~::LiAlm{ fjU~a'"lI.2548: 24) 
~ ~ 

i'-:J,xU~t1LLuun1d';)"'<iln1dL1fJuiLLUU1!1indn1d~ULa'1:: 5 ';UiivrU~lU3J1,;)ln'YlflM~flaU 
~'il1f1 ~1 ~~yj L flu dtl LLUUn1dL1fJU.yj ~L 1fJu1~1U"ll a 3,.1 ~ LL~::Ud::a'un1dlli1 'VI aJ~-:J'VI1n 1aJ a'a 'il fI tr a-:JrlU 

~ ~ ~ . 

fl113JfL~ 3J.yj L fI fJ ii ~L 1 fJ U a'13J1drl U11.1 L U ~ fJ ULL~:: ~f1-:J fl113J-fl 'VI aJ1~ ~ 1 fJ <il UL a-:J LL~:: ~13J1drl 
~ ~ ~ 

~-:J L~13J 1 ~ n1dL1fJU 1'Yl fJ1~1 a'<ilfiiud:: ~'YlTIfl1iAl3J1n d-:J,ru 
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... 1 Q..oo.r::t ~ 6'1)..1 Q..ot .::( g" Q."I Q..t 

5.3 'iu U'lJ'lJ n1'i'ill9l nTH 'itl"'i'l'YI tl1~1"'(;1'i(;1'l tln1'i'ill9l n1'it 'itl"'iUUU'lIl'il n'in1'i 
~ ~ ~ ~ 

~Ut"'1~ 5 i" 
n1":i"il~nTH )!tlU ftLlJlJ LLlJlJl11"i1n'jnl'j~hJ L ffl:: 5 affULtlU 'jU LLlJ lJ"l.I El~nl'j"il~nl'jL )!tlU f 

~ ~ ~ ~ 

LLlJlJ ~lJ L ffl::'VIl flll:JJf (Inquiry approach) 1~ mtlun~n'j'j3Jnl'jL )!tlU fri'VI L'lln'VI L'll tI L "1l'u nl'j 
~ ~ '" . . Q.,I a." 0 Q.,I 'l.-' I .c:::. Q ~ CJ,I 

ff~ L n~ nl'j~~fllt1l:JJ nl'j'jllJ'jl3J'VI L'l nil WlJ El~L'l ~1~ G) ll~ LL~U~'jl~ ffEllJ 'YllJ'YllUff~'YlflU ~lJLLL'll 

L vlEl'VI1'V1imnu L iLfl~El~3j ElL unl'j'jl'lJ'jl:JJ"lJ El3JL'l lLfl'jl::lfLLL'l::Gifll1:JJ"lJ El:JJL'l LffUElfll~ El'lJ ElTIlJl tI ... ~ ~ 

LLL'l ::ill U 1 tI fll ~ EllJ 'jl:JJii ~ ~El ffl'jt!-j L'lrii.~flJ ~~ ~ El~ tnu flll3J L ifll1:JJ ~ ~ l~l'jrurul ruLLL'l::ii 
~ ~ 

L'VI~~L'l 'jl:JJi1~nl'jElTIlJlt1ri'VIL'lln'VIL'llti (National Research Council. 2000: 13-14) 'VI~ElEl1~ 
~ 

n ~11 i.i ".11 nl'j"il~ nl 'jL)! tI U fil tI n~ n'j'j3JU ;;u~ nl'jLLlJ lJ ~lJ L ffl ::'VI1 flll:JJ fL tl un'j::lJ lU nl'jri 
~ ~ ~ 

in 1 'Yl tJ1~lff~fl i~nMl ElTIlJl tlu'jln!Jnl'jrn 'Yll~li'j'j:JJ"111~ ~~11~ El ~lJU ~UilWlJ El~'VI inilu (6Jll)! 
d Q,..I -=:I CJ,I'i.I ftlQ. Q...1Q A 6'.c:9 ,J"CJ.I-=:I 

Ul ~L'l ffl. 2553: 19) 6Jl~nl'j~~nl'jL 'jtlU 'j~l tllJ'Yl u 11'lJ ~nl'jl'Yl tJ1~1 ff~'jLLlJlJ fflJLffl::U~ L 'jtlU~:: 
~ ~ ~ 

LtlU~~Ufl1l'V1l flll :JJf~l tI~ULEl~ 'VI~El fffl~fl113Jf~1 tI~ULEl~ 1~ tiL in'j::lJ1Unl'j'Yll~1'Yl tll~l ff~f 
~ ~ ~ 

LLL'l::ii fl 'j L tl U~ ell U 1 tI flll:JJ ff::~l n L vl ElL vii n L)!tI UlJ ':i':iL'l L Ul 'VI:JJl tI LLL'l:: 3-i~ L it U~L)! tI UL tl UG11 ~ ru 
~ ~ ~ ~ ~ ~ 

(~3Jvruf L~"15::flU~.2544: 56) 
~ 

nl 'j"il ~ nl'j L)! tI U fLLlJlJ ~'lJ L ffl::'VIl fl113Jfd~lu ':iU LL'lJ lJ"l.I El~ n':i::lJ 1 unl'jL)!tI u friL,xu Lvi 
~ ~ ~ ~ 

~L)!tI U ffl :JJl':it1L i'Yi'n M::n'j::lJ1Unl':i'Yll~1'Yl tll~l ff~fl unl'j~U ~lJflll:JJf 'VI~ElU':i::fflJnl':irnnl'j 
~ ~ 

L)!tlU fEl rJl~iiflll:JJ'VI:JJl tlil tI~ULEl~ ~~i.3-i L itunl':iffElULLlJlJlJ':i':itJ1 tI'VI~EllJ Eln L~l 'VI~ElL vI~L)!tlULtlU 
~ ~ 

~flJL itEl'VI11"151~1~ G) ~lnfl':i 'VIlmL~fl':i~::~El~n':i::~uL vI~L)!tlULn~nl':iL)!tluf~l tI~ULEl~ .fll tlL~ 
~ ~ ~ ~ ~ ~ 

ff.fll ~ LL 1 ~ Gf El:JJ ri L'VI :JJl:: ff:JJ 1~ tI'jU LLlJlJ"l.I El~n~ n':i':i:JJ.yj"il~ i.~11 L tlunl'j~lJ L ffl::'VIlflll3Jf~::~ El~ ii 
~ ~ 

flruinMru::G1l~ru 5 U':i::nl'j (n3JL'll'j':iru nUtJ1U':i::~'Ylt 2558: 2-3; National Research Council. 
~ ~ 

Q.,I .ct.c:9 
2000) ~~UflEl 

1. ~L)!tluii~lWh:JJLUU':i::L~Ufllt11:JJLif~1'YltJ1~lff~f 
~ 

fl'jn'j::~Ufll1:JJffUL~"l.IEl~inL)!tlU~1t11~t1 ~~"l.IEl~ Uru'VIl nl'j'Yl~L'lEl~'VI~El cu q '1 QI 

fft11Unl'jrn~1~ G) L ~ElL vI'ltm)!tlULn~fllt11:JJ'VI~Elff~itlL u~~,xu 1~ tlfllt1l:JJ.yjLn~;ju~lnn~n'j':i:JJ 
Ell~ L n ~;ju ~1 n <ill 'It nL)! tI UL El~ fl':i ~El nl'jffEl U 'VI~ eJ LL 'VI ~~ nl'jL)! tI U f~u G) 1~ tI fll t11:JJ.yj ci~ ~::ii 

~ ~ 

im~ru::Ltlufllt1l:JJ L if~l'Yl tJ1~lff~f ~~~::ttl i.u ~nl'jttl':il~~':il~ffEllJ nl'jL nlJ':illJ'jl:JJ"lJ El:JJL'l LLL'l:: L i 
~ ~ 

"lJEl:JJL'l L ~ El ElTIlJl m.hln l1nl'jrn 'Yll~ li'j':i:JJ"15l ~ LLir--h ~ffElU~::n':i::~u L vI~L)!tlUL n~'Yi'nM::LLL'l::~n 
~ ~ ~ ~ ~ 

n':i::lJ1Unl':inl'jfffl~fllt11:JJ LL~~::~lJi.~1l L Ufft11Unl':irn~~~ L 'jl Ell~~::i.3-i ffl:JJ1':it1~ EllJfllt1l3Ji.i 

'Ylm~El~L U"1l'l~L 1 L'll,xU J~itEl1~ LtlUL ~'jl::"lJmhn~"l.IEl~fl113Jf lff~ ElUn'jnt~l~ G) .yj~::3Jl"1l'ltiL U 
~ ~ q ~ 

nl':i~ EllJfllt1l:JJ.yjff~ itl <il~,xU~ffElUfll':i~::Ltlu~"1l'l tI LtlU~LL U::ttlL vI'ltn L)!tlU L in'j::lJ1Unl':i~ ~ 
~ ~ ~ 

'VI~El uflJ"lJ El fllt1l:JJ L vlL tlUfll t113J.yj ffl :JJl'jt1 G1l'jl~ ~':il~ ffEllJ 'VI~El ffl :JJl'jt1 ci~ ff:JJ:JJ ~ ~lU.yj ~':il~ ffEllJ ... 
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I1.Id e::t a,..o ~ Q,..I 6' 0 .d~.::f 
2. ~b·HJU~'VI~mi1U'VI"H)lhi::"iJm~f\l\lmWUeJ-\lfllnl~'Yl~h1".lm 

'IJ ... 

"iJln~lnl~vici-\l;jU~b1rl'J,l,"iJ::.yhnl11lBu~h ~eJ'VI1~lGleJ'lJ ~1 rll~nl1<i11-\16) b"11'J,l, "iJln 

nl1~111"iJ Gl11"iJ ~eJ'lJ'VI~eJ"iJlnn11'YlGl~ El-\l U~::nl1i-\l bnGl bUU~'J,l, U~:: 1 i'VI ~n~l'J,l,,ru 1 'J,l,nl1Elli'lJl rl ... 
1l11n l1nl1rn'Yll-\11'Yl r.Jl~l~Glf ~b1rl'J,l,~-\I'<ill bU'J,l,~eJ-\lbfi'lJo5 eJ~~~1 rlfl11~~:: ba rlGl fm ~ El-\l bb~::bbll'J,l,£Jl 

~ 'IJ 'IJ 'IJ 

~1 rln1::'lJ1Unl1'Yll-\11'Yl rll~l~Glf 611-\1nl1"iJ:: 1 'VI'~~l611-\105 El~ ~vinn;( El-\l U~::bbllU£Jl ~b1rl'J,l,f111i,~f'lJ 
'IJ 'IJ 'IJ 

nl1tln ~wyJm~:: 1 'J,l,nl11 ibfl~El-\lijEl U~::Ellln1rn<i11-\16) 1l1::dJ'J,l,ii-\lo5El~u~::o5eJ~ El rl"lJ El-\l bfl~El-\l ijmb<i1~:: 
q 

"15UGl b&mi El'J,l, b ~ El"iJ:: '1~b~ eJn 1 "15'~nn~ El-\l b 'VI~1::~~~1 rlfl11~".l51'J,l,lru ~-\I,rUfl1~-\lfl111 ~f111~ ~l~ru co fU cu QI 

rl'tJnl1tl m1m~::nlTiJ n'lJ'1inl1dJ El-\l ~wi El'J,l,nl11 inl1b1rl'J,l, 1bb'lJ'lJ ~'lJ b~1::'VIlf111 ~1 
~ 'IJ 'IJ , 

~A ~ 0 A Q.,I do 0 A A 6' 
3. ~ b 1rl'J,l,~11-\1f11 eJ1i'lJl rl"iJln'VI~n~l'J,l,b 'WElGl El'lJfllnl~b "15-\11'Yl m~1~Gl1 

'IJ ... 

brleJ ~b~rlU i,~\fi'lJo5El ~ ~ <i11-\16)~1 rlfl11 ~~::ba rlGl ULt1 o5El ~~~'lJvii,~~l "iJ::nnib~l 
'IJ 'IJ 'IJ 'IJ 

1 bfl11::~U~:: 1 ibU 'J,l, 'VI ~n~lU 1 'J,l,nl11 i~11-\1 ~1 EllilJl rl 1 Gl rl nl1EllilJl rl"iJ::~ El-\l iifl11 ~ ~ElGlfl ~ El-\lnlJ ... 
'VI in~l'J,l, vi ~b 1 rl'J,l, '1~~1611-\1 iifl11 ~ i~vrWtfnlJ1l1::~'lJnl1rnb~~ U~::f111 ~1vii,~ ~U 'W'lJ ~-\I,r U~b 1rlU~-\I 

.. 'IJ 'IJ 'IJ 

'<ill b U 'J,l,~ eJ -\11 ib 'VI Gl ~ ~ 1 U nl1~ Gll bfl11::~ ~1 rll~nl1vi b 'VI ~1:: ~~ El rJl-\1~ eJ iGl rfbb~:: ~El Gl fI ~ El-\l n'lJ 
q 

~lnl~'VI~mjru'VIlvit-:Ji,11Gl rlfl1Ell"iJnl~~lnl~b ~El1 ~un b1rlUElli'lJl rlfl11~1~1 rlGl'J,l,bEl-\l U~::f11El1"iJ 
'" 'IJ 'IJ 'IJ 

nl~ b ~mtl i,1l~nl1eJli'lJl rl b -n-\ll'Yl m~l~Glf 
'IJ 

4. ~b1rl'J,l,b ifeJ~ 1rl-\l~1 Elli'lJl rlvii,Gl'1l~El-\l~f111~1'Yll-\11'Yl m~l~Glf 
'IJ 'IJ 'IJ 

brl eJ ~b~rl U~11-:J~1 eJli'lJl rl"lJ El-\lGl'J,l,b eJ-\I"iJln'VI ~mi1'J,l, viii El rJ ~b 1rl'J,l,f111i,~'Yl1nl1~'lJ~'J,l, 
'IJ ... 'IJ 'IJ 

b ~ eJ ~n Ml b vi ~ b~ ~'VI~eJ b 1l1rl 'lJ b ti rl'lJ~l EllilJl rl"lJ El-\l Gl'J,l, ';11 ii f111 ~ ~El Gl fI Lt eJ-\I'VI~El bbGl n <i11-\1"iJln eJ-\I~ 
f111~i'Yll-\11'Ylm~1~<jJfvirleJ~f'lJ1uu"iJ~U'J,l, b"11'J,l, 'VI~nnl1 nlJ 'Ylr]'l!I-~ 'VI~mb'J,l,1~Gl'Yll-\11'Ylm~1~Glf 
eJ rJl-\1 i, 1bb~::1l 1:: djU~l eJ li'lJl rl ~1 rl nl1Gl11"iJ ~El 'lJ ~ ~ nl1eJli'lJl rl"lJ El-\l Gl 'J,l,b El-\l n'lJ f11 'VI~El ~El nl1b 1 rl 'J,l, 

'IJ 

nl1~Elug'J,l, 6) b ~ m ifeJ~ 1rl-\li,1l ~f111~1'Yll-\11'Yl rll~l~Glfvinn~ El-\l 611-\1.ffUGl Elwd'bU'J,l,nl11lf'lJ bb'J,l, 1~Glvi 
'IJ 'IJ 'IJ 

f1~lGlbfl~El'J,l,"lJ eJ-\I ~b1r.JU it 1 i,1l ~bb'J,l, 1~Gll'Yl m~l~Glfvinn~ eJ-\I 
'IJ 'IJ 'IJ , , 

5. ~b1rl'J,l,~eJ ~11~1 EllilJl mb~::itl b~'J,l,eJ'VI~n~l'J,l,<i1 eJ ~5'J,l, 
'IJ ... 'IJ 

~b 1 rl 'J,l, '1~bb~n b 1l ~ rlUnl1Elli'lJl rl b ~ rl1 nlJ ~ ~nl1~n'l!l-1"lJ El-\l GlUb eJ-\I n'lJ ~g'J,l, 'W1El ~rf-\l 
'IJ 'IJ 

bb~Gl-\l'VI ~n ~1'J,l, vi ~u'lJ ~u U~l Elli'lJl rl~-\ln G;\11n'lJ ~gu b ~ El ~b 1rlU"iJ ::'1~1l1:: dj'J,l,Gl'J,l,bEl-\l Gl11"iJ ~EllJ 
... q 'IJ 'IJ 

f111 ~1b~~n'lJ bb 'J,l, 1 ~ Glvii,~ ~U'W'lJ b vi~ b~~ 611-\11 Elnl ~dfl1"iJ::i,~1l1::dj'J,l, vr~~ml nl1"lJ El-\lun b1rl'J,l, 
'IJ 'IJ 

~1 ~11nlGl bb~::1l1:: dju~ ~nl1b1rl'J,l, 1b ~ ElGl11"iJ ~EllJfl11 ~1f111 ~ b 051 l"iJ"lJ El-\lun b 1rlU~1 rln"iJn11~ti 
'IJ 'IJ 

'VI~ln'VI~lrl b"11'J,l, nl1'Y11~-:JUU1~Gl nl1bG;\'J,l,bmJGlEllJ~lnl~ nl1b'~rl'J,l,uwYin~-\lvii,~b1rl'J,l,1 bUU;('J,l, 
'IJ 

nl1vi~b1rl'J,l, i,~~11-\1 El-:J~f111~1"iJlnnl1~-\I ij Ellln'lJ1ibb~::~'lJ b~1::~1 rlGl'J,l,bEl-:J f111~fl 'VIlIvii,~ (1 'J,l, tid 
'IJ 'IJ ~ 'IJ 

eJl"iJ i,1I1 "11f111 ~fl 'VI 11 rr1 i,1l bb<i1 bU 'J,l,f1 11 ~fl 'VI1I"lJ eJ-\I ~b 1rlU) "iJ ::"111 rl1 ~~b1rlU i,~1~n b ~UfI1;U)~l"lJ El-\l 
'IJ 'IJ 'IJ 'IJ 'IJ q 

nl1Yll-\11U~-\I b"11'J,l, unl'Yl rll ~1 ~Glf 611-\1nlTYl1-\11'J,l,"lJ El-\lunl'Yl rll~l ~Glf"iJ::i,lI ~'J,l,~Gl ~-\lvinl1i,~~ ~nl1 
q 

'YlGl ~ El-\l u<i1u nl'Yl rll ~1 ~Glf"iJ::it 1 b Ell El-\l~f111 ~1vii,~ ~11i~El ~11<i1 El1l1::"151 f1~ l~n ~-\I,r'J,l, nl1 
'IJ 

~El~11~-\lbU'J,l,anml\'~nMm::'V\'rt-\lvi'<illbU'J,l, nG;\11~El nl1btlGl1Elnl~1~~g'J,l,i,Gll'WlnM 1"iJl1rn~~-\ll'J,l, 
q 'IJ 
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~ ~eJ ~~~n ~11~ r./u~~r./ufnutfu ~iJunl'J"1h r./l i~~~r./u i.~~~mj,f~~~::~nn11" 1 i~~~::flJ-neJ ~Lium~ U::~1n 
~ ~ ~ 

~3u ~,,~ilUn11""1h m~:IJ~~hJwn:IJfl U~lU~ £J"i.~Li:IJ1J1"rn' i~~,,;fu anvr" rr"dJun11"tln 1 i~~~r./u 
~ ~ 'U 'U 

~~r./U f~~::flJvr"~11:IJ~~ ~ ~u "1l eJ1'VnnM~~~::1~11"rn~1n ~~u i.~~1 r./ 
'U ~ , , 

Q.,.f Q,..ot Q,..iI l.d.c:l V Q.,.f d Q; 0 Q.,.f a &:It. 

un Y-lWJ U 1'V\ ~ n Li~1"~1nVl u 1 r./"1U 'Y1 ~n r./l"l1 eJ"nlJn1WlnM1 bb~::~~'Y11V1 ~n Li'il1""1l'll 'Y1 r./1 
~ ~ 

(Biological Science Curriculum Studies Vl1eJ BCSCS) i.~~Lium~Ul'Y11,,1!1in1"n11"~~r./uieJeJmiJu 

5 .ffu (5E) ~ ~ eJLilu~~ u 1 'Y11" ~1V1flJl ieJ eJ m~lJlJn11"i''iln11"~~r./un11"LieJu~1 r./lJ'Y111nU~n11" 
"" 6' d .1 .... ~ .. ..., VJ.I.¥ 
1'Y1 r./1~1 Li~1" (BSCS. 2006) 6J1"u1"::n eJlJ~l r./"lIU'ileJUbb~::1"1 r./~::~eJ r./'il'il"~ eJ LuU 

l'il r./1"1 r./~::~a r./~ 1 U~~~~::.ffU'il eJu~ir./i.~1"llJ1"1:IJ~1m~ U l~~"lIeJ"Biological Science 
~ 

Curriculum Society (BSCS) ~~~::Lirnuu~" ~Li1:IJn11"LieJU 1'Y1 r.J1~1Li~f~~~::~ 'Y1~ 1 U 1~ ~ 'il1:IJ'il11"1" 6 
... .¥ 

'il"U 

1. nTl~f1~fr",n:!J~u.h 

(Engagement) 

2. m·Hhl'"ilbblll~fiU'l'n 

(Exploration) 

3. nTleJlh.J1£1 

(Explanation) 

(Elaboration) 

5. nTltl1~dju.J:.J1ll 

(Evaluation) 

Biological Science Curriculum Society 

(BSCS) (1997) 

'lJ'Ylb~£lu. m~~u.l~~b~£lu.~u.h t~£lm7ulb'lil~ 
• '" 'II 

'lJ'Yl b1£1u.,xu.m"lb <7!eJ:!J t£l~n'lJtl1~~'lJn1"lmb~:!J 
'lJeJ~~b1£1u. 

'II 

~b~£lu.iiteJm~~i'l~bblll~vr\lllU1ml:!J~~ t~£I 
'" 
eJl f1 £I n"l~'lJ.u.m1bb 1ll~'Ylm~~ 1 u.n1"l~11Til bblll~ 

~'lJfiu.~~~N\7£1u.~ eJ~n11b7£1u.i' t~ £llu.n11'Yl1 
'II 'II 

ih n77:!J ~b ~ £11.1. "il~iin1"nblll n b 1.1 ~ £lu..,.l:!J ~ ~ 
'II 

• Q..o.d .., IV 0 .d 6' 

1':!Jn'lJb'WeJu. 6) "ilu.b~meneJ'lJ'Yl~:!J\l7m 

~b1£1u.~:!Jl"l{leJ~'l.J1£1ml:!J~en~1~"illn 
lwffu.Yi 2 bblll~m~~eJu.m7buenteJn1~1~bbri 

'II'll 

~b1£1u.1~eJfltl71mblllmtl~£lu.ml:!J 
'" 
~enb~u.i':!Jn'lJb~m.l, 6) "ilu.1~'lieJ~7tl7':!Jnu. • 

V d .d a".. 0 """ .0::-. 

J:.J b "l£lu.~1:!J11{l £11.1.£1 u.men eJ'lJ bblll~b 'W:!Jben:!J'lJ £11 £I 
'II 

f11eneJ'lJ~~~lwffu.~f.hu.:!J1,xu. 1~ b~eJ 

b 'lil1"il bblll~ml:!J ~1 :!J17{l'lJ eJ~ en u.b eJ~7':!J ii~ b U en 

teJn1~1~m~~eJu.Mtl7~dju.ml:!Ji'bblll~vr\lllu.l 
'II'll 'II 

Q..oo I ~ c:r. 6' 
l.'U1TU '\.u~·~ L ~13..Jn1"'H~·ElU 1'1'1 £J1l'n ~<i11 

LL~~L'Y1f1tuhfl (2549) 

.. 
:!J 

oa..o """ 0 """ d 
n17'Yl'lJ'Yl.u.ml:!J1b~:!J bblll~nl'l'lu.~ mn17:!J'Yl 

'II 

"il ~ bTl en'" 1.1. 1 1.1. n 17 b 7 £I 1.1. n 1 7 ~ eJ 1.1. bb III ~ 
-ren{ltl~~~fi"~~eJ~m1 • 
d~lwffu.Yibuen teJm~1~,rm~£lu.1~"l'liml:!J~~ 
b<7!eJ:!Jt£l~bblll~'IIIlml:!Ji:!Jvru.£lu.bd'eJ'III1~r'11;~ 
b7£1u. ten £I eJlf1£1ljlTn17 

'Yl1~lj'Yl£l11'11~enf~'£li''lJeJ~,rm7£1u.beJ~ t~£la:i 

m~ ~eJu.biJu.J:.J"l ~ f11:ffbbU~ 
'II'll 'II 

'i\1~ 6) bblll::Ul:!J17':!JeJfltl11£1 

~b~£lu.Mulml:!Ji''III7eJ'lieJ:!Jlll"illn'lfu. ~f.hu.:!J1 
'II '" '" 

eJ fltl71 £1111 £l1u. mi:!J b ~ eJ 1ll~'lieJ ~7tl bblll ~ ii • • 

t~ £I'lieJ ~"ltlYi1~"il ~ b iJu. vi'u.~lu.l u.m7b 7£11.1. . .. 
'i\eJ1tl1':!J"r~m7tl7~b:iJu.'lJeJ~m~~eJu.'i\eJm7 

"''II 

~:lJ1: Biological Science Curriculum Society (BSCS)(1997) , LirnuU~"~Li1:IJn11"LieJU 
1'Y1 r.J1~1 Li'ilf~~~::~ 'Y1~ 1 u 1~ £j (2549) 



49 

1iI1nnl''H ll~[J'iH.y; [JU'JU mJun1'JiwmT'H~[JufuuU111-;]n'Jn1'J~U L~l~ 5 ,rUrf"~Eh'l 
'II 'II::oJ 

U U 1 ~<i1'V'lUl11 ULL~ iil~,rU<i1 emih1 £..I iil~La [J<i1 LLG'I~IiI<i1 L it\t yj ~eJ<i1 fl ~ eJ"r1U ~'Ju1il11 u-;]<i1nliln'J'J3J t<i1 £..I 
q q 

1 "11''JU LLuun1'Ji<i1n1'JL~[JU fLLUU111in'Jn1'J~U L~l~ 5 ,rUIiI~~ eJ"ii~" L fl'V\~eJn1'Jn'J~~'U, yj'Yll 1 ~Ln<i1 
'II 'II ::oJ q 

n1'JeJ £J1nfLLG'I~ ~UTlU 'VI 1 fl1 <i1 eJU t<i1 £..I L ~3J1il1nn1'Jiiuru'VI1yj i eJ"TlU 'VI11iiunL"lJ t<i1 £..I ~lU iiin1'JYl1" 
'II ~ 

1Yl m~n ~<i1f iin1'J~u~'U,~1'J11i1-n eJ3JG'I UG'l~n1'J~fl113JG'I"-n eJ ~'Ju,fud:lufl113Ji'l 'VI 3.1 t<i1 [J~'Jui13JnU 
'II q 'II q 

~3J1iin.rn £..11 un~3J 'J13Jii,,'Il1fl113Jf1uufu 1"11' LLG'I~ 1 U,rU<i1 eJU~<i1'Yi'l [J1iI~Yl'J1u1i eJ £h" 1 'Jl1 ~L~[Juii 
q 'II q 'II 

fl113J L -n1 h mh" u ri1il1" t<i1 [Jn1'J<i1'J11i1~eJUfl113J L -n1 h,fu~13J1'Jfl1 in1'J1l'J~L3JU 1~'VI iil1n'VI G'l1 [J1ii 

t<i1 £..I fl1'JL ~3J1il1 nn1-:iU'J:: L3JU<i1UL eJ" ~3J1iin1l1 £..11 un ~ 3JU'J~ L3JUUG'I ~'Yi'1 £..I ~<i1 ~ eJ" ii fl'J~ ~eJ udJ U~ 
q q 'II 'II 'II 

L iieJ"1iI1m/r" ~eJ" LL U 1~ <i1yjn~113Jl1 u-nl,,~uiifl113J ~eJ<i1fl~ eJ"nu~",fu~1i[J~"li'llln1'J 
'II 

Q; A ,c:t g; Q,..t Cl,..o do ::. cv I A A 6' 

iii <i1nliln'J'J3Jn1'JL 'J[J'U,~LLUU1 !lliln'Jn1'J~u L~l~ 5 "lJU"lJ eJ" ~fl1UU~" L~'J3Jnl'J~eJU 1Yl £J1 ~1 ~<i1'JLLG'I~ 

L Yl fl t U t G'I fj dJULL U 1 Yll" n1-:inl'V1 U<i1 fhn'J'J3J1 U nl'JL ii [JULL~ U nl'J-;]<i1nl'JL ~[JU f "lJ eJ",xm ~[Ju.ffu 
'II 

~ 1) £..I 3J ft n 1!I-l 11 yj 4 1 un 1 'J i <i1 n 1 'J L ~ £..I U f LL ~ G'I:: wr" iii ~ L ~ 3J ~ U iii 1 n 1. n 1 'J ~f1" fl113J ~U 1 iii 
'II 

(Engagement)2.nl-:i~1-:i11i1 Lbiil~~U'VIl (Exploration) 3.nl'JeJrrUl £..I (Explanation) 4.n1'J"lJ £..11 £..I 

fl113Jf (Elaboration) LLiil:: 5.nl'JU'J~L3JU~G'I (Evaluation) 
'II 

'" 5.4 1ie:J~ua~1ie:)"~hn~'2Hh'Hl1'l,)~n1"n~tI'"fmJ'lJ1!l,)n'ln1'l~'lJta1~ 5 ,r,.uta~ n1'l 

,)~ n1'lt ~m.~.jtt'lJ 'lJ-lIl,) n'ln1'l~'lJ ta1 ~ 5 iwh aJ n'lJ n1'l')~ n1'lt~tI,".jU'lJ'lJi1 aJaj e:J 
~ ~ ~ 

nl'Ji<i1nl'Jb ~[JU fLLuU111-;]n'Jnl'J~U L~l~ 5 ,rUL U U 'JU Lbuun1'Ji<i1nl'JL~[JU fyj L itU~L~[JU 
'II ::oJ 'II 'II 'II 

LUU~l~ru LU<i1 teJn1 ~1 'IX~L1[J'\.I,'I·~"~Ulnl'J~<i1 nl'JftmY1TlUfll1LL~1"'VIlfl113Jf~1 [J~1LeJ" ~nnl'J 
~ 'II 'II 

~ <i1 LLG'I::nl 'In'J::Yll eJ rJl" L U 'U, 'J~U U nl'JbL ~1"'VI1 fl113Jfi1 £..I <i1 UL eJ"IiI~Yl11 ~L n <i1 fl113J fl" Yl U bLG'I~ 
'II 

~l3Jl'Jm ~eJ3J t[J"nu ~rnunl'Jcl~l" 6) 1~ 'J13Jii"nl'JL1[JU f1~ eJ rJl"'J1<i1 L ~11 U 'VI ~"'nnl'JLLG'I::LIiI <i1fl ~ 
'II 

yj ~Yll" 1Yl £..11 ~1 ~<i1f ii" eJ rJl" 1 'In <i113J-n eJ';ih n <i1"lJ eJ" nl'J b 1 [JU fLL UU ~u L ~1 ~fl1'Jfll'n" ii" 1 U~l U 
'II 

'J~ [J::L 1 G'llyj1"151 unl-:ii<i1nl'Jb 1[JU i'l "11''J~ [J~ L 1G'11U1U eJ1li1ii ~G'I ~ eJn1'Ji<i1n1'JL1[JU i'l U 'J::[J~ £..111 LLG'I~ 
'II 'II 

'VIln 1 "11''JU bbUU L~3J61h 6) L UUL 1G'11U1Ufl113J~U h 1 unl'Jftn1!l-1~Ufll1G'1<i1G'1" LLG'I:: 1 unl'J-;]<i1nliln'J'J3J 
'II 

1~,x n b1[JU~U~U Yll1 ~L n <i1 fl113J b li eJ'VI'U,1 £..I 'VIlnfl'J~ ~eJU 11" bb~U 1 unl'Ji<i1nliln'J'J3Jyj13.1 ~l3Jl'Jfl 
'11'11 

bLU"UYlU1Yl"lJ eJ" ~L~tm 1i~" ~ G'l1 ~~L~[JUG'I<i1UYlU1Yl"lJ eJ"n1'JLUU~~U~U LLG'I~'VIln ~L1£.1U"lJl<i1fl113J 
'II 'II 'II 'II 

n'J~~ eJ~eJfu "lJl<i1 LL 'J-J iii " h 1 un1'J~UTlU ~"~G'l1 ~nl'JL~£.IU f"lJl<i1U'J::~Ylrr1l1'Y'1 'J13Jii" ~n1!l-ru::L deJ'VIl 
'II 'II 

'Jl £..I 1"151 'VI 1 n ii fl11:IJ £.11 n 6Jlu6JY eJ UL n U 1u ii ~ G'I ~ eJ ~L ~[JU eJ11i1 iii ~ 13.1 ~l3Jl'Jfl ~U ~Ui1 £.I <i1 UL eJ" 1~ 
'II 

(1l'Y'lLG'l1'V11'V'lUG'ltf. 2542: 156-157) 
'II 

iii 1 n-n eJ ~"lJ eJ" nl'Ji<i1 nl 'JL1 £.I uiLL U U1 !lin 'Jn1 'J~u L ~1:: 5 ,ru L uuyj £.I eJ 3J fUll ii 

u'J~~Ylrr1l1'Y'11 UilU"lJ eJ"nl'Ji<i1nl'JL1£.1U i'l U 'J1 £.I1"1511Yl £.I1~1 ~<i1f~n 1 ~~L1[JUYllnl'JTlUfll1'V11 
'II 'II 

fl113Jf~1 £.I <i1UbeJ" ~n'Yln 1!I-::"lJ eJ"nl'JYll"lUeJ £.h",xn1Yl tJ1~l ~<i1f yjii~G'I~ eJfl113Jfl"YlU 1 un1'Jb 1£.1U f 
'II 'II 
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u~::dl~-iJflYiU'Y'ltJ1 VI~ G) bb~n'Y'ltJl1ii-iJmhn~ 1 un1d'ib:lJ1tlftJ1"lf'VI~1 rJtld::nT'j 1 WlJru::Yltld::b~U 

"lJ a.:J-:J1 U ~:h)rJ1 uYrr.:J -d'~a.:Jnld~n 'M11 Ub~fl.:J"lJ a.:Jr1n'M::wn 11 i11'WUlh::'VI11.:JtJYlYl ~ b ~a 1 ~~b 1rJU 
q 'II 

Yl1.:J1U 1111nu t~ mb~~.:J aann.:Jln1::Yl1111buu~'i1,1 bi1 h 1 UtJ'YltJ1'Yl'VIU1Yl"lJ a.:J~uYlftJtJ~"1I"flU ii 
'II 

Yl1111 b ~fldu1 U~Uba.:J bYlld'Y'l1 UYl1111U~n~1.:J"lJa.:J ~5u ~1111d{lYl1.:J1U 1111nu ~5u 1~fl £i1.:Jii 
'II 'II 

Yl1111~"lJ ~.:Jn1di~n1db1rJuf~1 rJdtl bbUU11l,)ndn1d~U b~l:: 5 ,Tu dtlbbuUb~rJ1a1'ij)'ij)::1~ b v:l rJ.:J~ fl 
q 'II 'II ~ 'II 

n1d~n 'M11 U~l U"lI a.:J r1n 'M::Yl1111 i11'W ulh::'VI11.:JU Yl Yl ~ ~1,)rJ~.:JYl1n1d1 bYld1::lfu~::'Y'l Ul1dtl bbUU 
q 'II 'II 

n1d~au ~~.:J b~111r1n 'M::Yl1111 i11'WUlh::'VI11.:JUYlYl ~ ~ fldtl bbU Un1d,)~n1db1rJU fbbU U1111 ii fl i.:J,x U 
q 'II 'II 

n1d~n'M1 bb U1'Yll.:J~'Yl rJl~l~~f[~ rJn1d1 "lfdtl UUUn1d,)~n1db1rJU fUUU11lindn1d~Ub~1:: 5 ,Tu 
'II 'II ~ 

bb~::Yl1 U fl1tlnu n1d~n M1r1n M::Yl1111 i11'WUlh::VI11.:JUYlYl ~ t~ rJ1 "lfdtl bbUUn1d,)~n1db1rJU fbbUU 
'II q 'II 'II 

1111 iia 111 ~u1ndtl bbU tJ bUUn1d,)~n1db1rJU fbbUtJ11lindn1d~U b~l:: 5 ,Tu 1111nUn1d,)~n1d 
'II 'II ~ 

b1rJU fUUU1111 iifl t ~ rJ iii a ~~ u~n ~l.:J'ij)lndtl bbuui~n1db1rJu fbbUU11l,)ndn1d~u b ~1:: 5 .ffu 
'II 'II 'II ~ 

tl 
"' ... ..t 

d bbUU b~ rJ1~.:JU 
'II 

Ii-' Q.,.oO fi' .ct. ,QA o.c:!2 CV At;' .d 

~a~Yl~ fl..:Jnu aU.:JYlU1{l b~d11~d(2558: 3) 'Yl1n1d~n'M1 ~~ ~11tl'Yl1l'Yl1.:Jn1db drJUbb~:: 

Yl1111~1111d{l1 Un1d'Yl1.:J1UbbuuYi11 b 1fYl1"11"11'Yl m~l ~~f i1 rJn1di~n1db1rJwfuuu 5E 1111nu 
'II 

n1di~n1db1rJU fbbUtJ STAD1 U d::iutld::{l11~n'M1 'Y'lUl1n1di~n1db1rJU fbbUU1111 ii aii ~~~ an1d 
'II 'II 

b1rJUbbUUYi11 b 1fYlYl'ij)::"151 rJ'W~U 1 ~b1rJU 'Yl1.:J~lumd11utu~::i.:JYl11 d111fi.:Juddmn1~1 un1db1rJuii 
'II 

Yl1111 ~un brla b 1rJuf1111nu~.:J ~~ 1 ~dl~Yl1111 ~1 b ~~~lnn1dYl1.:J1UbUun~11~ ~ a~'ij)U'W~U1 
q 'II q 

~~i11tl'YlTI;'11.:Jn1db1rJu t ~ii~n rJJl1'Y'l111 n.ffu ~fl~Yl~fl.:JnUb~11iu'Yl,r"ll1qjbbn1 (2558: 41 )n~11 
l1n1db1rJU fbbUtJ1111 iia 111 ~ ~lunun1db1rJU fuuu ~U b~l:: buun1db ~11n1db~111 bb d.:J b iia.:J~lnn1d 

'II 'II 

b1rJU fbbUU1111 3j fl'Yll1 ~b n~ Yl1111 ~un ~U 1U 1aJU1 dj fluddmn1~1 un1db1rJU~.ffu bb~::n1db1rJU f 
'II q 'II 

bbUU ~tJ b ~1:: 5Eb tl U n1db 1rJU f~,xn b1rJU 1i~n 'M1 YiUYll1 'VI 1 Yl1111fbb~:: mil! ru'VI1 ~1 rJ ~Ub a.:J ii 
'II 'II ... 

.ffu~ flU Ylb 'VI111::~11 ~.:J brl a'i1,l..f.:J~fl.:Jdtl bbUu111d111nu ~.:J ~~ 1 ~,xn b1rJuii~~i11tl'YlTIrn.:Jn1db1rJu~ 
'II 

.ffu'Y'lfa11J.:Jiib~~Yl~fi~1 un1db1rJU 
... 

n1d'i1,ldtJbbUtJnld,)~n1db1rJufbbUU11l,)ndn1d~Ub~1:: 5 ''IT'u1111nun1di~n1db1rJuf 
'II 'II ~ 'II 

bbUU1111iifl brlaih3Jl ~~lunu~.:Jb~1111 U~lU"lJ a.:Jn1db1rJU f'Yl1.:J1'Yl m~l~~f n1d'Yl1.:J1U 1111nu 
'II 

~5u 1i iitl ;;i11'WUlh::'VI11.:JUYlYl~ iiYl1111 ~"lI1 Un1dYl1.:J1u1111nu ~.:J inMru::i.:Jn~11 buun1d 
'II ~ q q 

Yl1.:J1U"lI fl.:J,xn1'Yl m~1~~ffiYl1dbn~.ffu 1 ui1"l1a.:J ~b1rJU 
'II 

i.:J,xU.:J1U ~'ij)"'rJ 1 uYlf.:Jd~lirJ1~'i1,ln1di~n~ndd11n1db1rJu fUUU11lindn1d~U b~l:: 5 .ffu 
'II 'II ~ 

"lI a.:J ~{llUU~.:J b~111n1d~flU1'Yl rJ11'f1 ~~fbb~::b 'YlYl t U t~ ~ bUUbbU1'Yl1.:Jn1dfhv\U~n'ij)ndd111 un1d 

b ii rJUbb~un1di~nldb 1rJU f "lJ a.:J,xn b1rJu.ffu~llrJ11~nM1ilfi 41 un1d,)~n1db1rJu fbb~ ~::Yl.f.:J~:: 
'II 'II 

b~11 ~u~ln 1.nld~f1.:J Yl1111~uh (Engagement) 2.n1d~ld1~ bb~::YiU'VI1 (Exploration) 

3.n1daTIU1rJ (Explanation) 4.n1d"llmrJYl1111f (Elaboration) bb~:: 5.n1dtld::biiu~~ (Evaluation) 
'II 

t~ rJ~.:J b,xU 1111nunldi~ n1db1rJU fUUU1111iia Yldjun1di~tld::~un1dutfib UU~b1rJUb UU~lf1ru 
q ~ ~ v 

1~rJ1~~b1rJUYl1.:J1u1111nUbUun~11b~n G) 4-5 YlU Jl1rJ1un~3JYl~::Yl1111~1111d{l t~rJn1db~fln 
'II q q 
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'nJbbuun11b1rJufbLUU~lH~1:: 5E ~U';lnnU1UbbUUn11i~nTH1rJUfbbuu'i";13J:WfJ ~>1d~irJ~~ 
'IJ 'IJ .'IJ 'IJ 'IJ 

~m~lbb~::11U11aJrf>1V13J~ 5 1UbbUU1TI ~fJ 
'IJ 

..... ... .. 
1. n11bbU>1n~aJbbUU~aJb]'Yl1i (STAD : Student Teams-Achievement Divisions) 

q . . . 
a,... Q.,.f Id C1.IA.=t 1,:::::1 &:I.:t 0 .c:I a,... 

b VlaJ1:: ~aJ n U n11lij ~ n1 1b 1 rJ U 1'YlaJ n11'Yl ~ ~fJ U rJ fl rJ aJn11fJ fl n bb U U 'Yl ~ ~fl U 'Yl3J fl1 ~ fl U'Yl".l5~ b lij U 
'IJ 

1 -n~1V1fun11~fl Ub!1 fJlij U U'Yl b 1 rJU 1 Ubb~ ~::~l"11fl b ~fl>1 b ~fl bllun11~11lij ~fllJ fll1aJ b "1111lij~ fl>1 

un b1rJU 1 Ub dflVl1V11fl bb U 1$)~1'Yl m~n~~fl Ufl1Ub1rJU,xU 

2. n11bb"ll>1..uU1::V\';i1>1n~aJ~lmnaJ (TGT:Teams-Games-Tournament) 
q 

b VlaJ1::~aJnun11"il~n11b 1rJU f~b it'un11bb"li>1..uUb ~mfi~fll1aJ~un ~U1u~f1>1U11rJ1n1fll un11 
'IJ q 

b1rJuf bllU1U bbUU~ fl>1 bn3J~ ~t~nuflflmJ1~ flu~hn1aJ bb~::dlU~::~aJfl::bbUU fl111 -nb Ylmllun11 
'IJ 'IJ 

~11lij ~flUflll3J b"111 h~ fJ>1,xn b1rJU 1 Ub dflVl1V11flbb U 1$)~1'Yl mfl1~~fl Ufl1Ub1rJU Ju 

3. U1flU1fll1aJf (Jigsaw) bVlaJ1::~aJnun11i~n11b1rJuf~b it'ul'IX~~\1rJUVW1m3J 
'IJ 'IJ 'IJ 

b fi~n11b1rJU fb ~ fJ~';h aJ1r11 rJ'Yl fl~ 1 'lXb ~flU 1 un~aJVJ'>1 b dflVl1lij::~ fl>1~3J rJ1nVl1fJsUu6JiflUb fiu ~u 
'IJ q 

~laJ11f1'Yhflll3J b"111 h ~~~l rJ~Ubfl>1 1 U 1::rJ::b 1 ~1 eluiu ~laJ11f1r11 rJ'Yl fl~~ fJ ~laJU1::b~U f1n1V1u~ 
~~ bb~::fl1~~flUlij::!/i fl>1 iin11'ilaJ flfiu11 ~ ~1u'i13JnUUn b 1~uanfl.f>11 U~ flU'Y11 ~ b ~flU fl>1nU 

'IJ 'IJ q 

bb U l$)~f1fl~l~ bfl~ fJU 1 un 1 ni.f1 un b1~uiin11~fl~11e:i~'V'l~1~ 
4. n11"il~bbuun~aJ"1hm1~Uflfl~ (TAl: Team Assisted Individualization) 

q q 

b VlaJ1::~aJnun11"il<nn11b 1rJU f~iin11'th bbUU'Yl~~flU bb~::Vl1n~aJ1i5n 1 un~3Jrh bbUU'Yl~ ~flU ~~ 
'IJ q 

~aJ1i5nfl U 5u f1'Yl1 fI n!/l fl >1 ii fll1aJ ~laJ1 1f11 un11 fl~U1 rJl 'lXb ~ flU VJ'>1 1 Ubb U 1 'Yl1>1f1f1n ~ fl>1 ~~ 
'IJ 'IJ 

bbUU'Yl~ ~fllJ~ fl>1iifll1aJ-n~ blijU :UVlinn11 1 un11fl~U1 ~ 

5. 1U1bbn13Jn11'ilaJ:iJfllun11a1Ubb~::biirJu (CIRC : Cooperative Integrated . 
Reading And Composition) bVlaJ1::~aJnun11i~n11b1rJufYibit'un11a1UU'Ylfll1aJ n11a1Uflfln 

'IJ 

b~~>1 bb~::n11bii rJU~1~'Vn1 6i1>1fl11lij:: 1 -nnUU'Yl b1~U 'Y11 ~ G) f1iin11~1u~1~vn1f1b1ju~h~'V'lribu 'V'l1:: 
q 

'Yl1>1ihl'Ylm (Technical term) 

1~ rJ~>1 5 1U bbuuii fl>1f1U1::n flU~ fl>1n11"il~n11b1rJU fbbuu'ilaJ:W fl ~fl~fl~ fl>1nU ~>1 
'IJ 'IJ 6'u ..... .J' d .f..... u.s ......... '1 ...... 

5 fl>1fl 1::nflU ~>1U 1. n11'V'l>1'V'llbb~::n11bnfln~nU 2. n11 1nM1V111flnUflm>1 bn~".l5~ 3. fll1aJ 
'IJ 

fU~~".l5flU~~11lij~fJU~~~fJ>1~aJ1i5nbb~~::flU 4. n111-ny]m~::n11u1ii3J\,rU1h::Vll1>1n~aJUflfl~bb~:: 
~ q q 

rlnM::n11'Yl1>11Un ~aJ tlfJ rJ 5. n111bfl11::'lKn1::Ulun11n~aJ 1~ ~1UbbUU~>1 5 it~~fJU~laJ11f1 
q q 'IJ 'IJ 

A 'l~~ A A ~ Q..I CJ..o'a 1 "" ... 
b~fln b".l5 b~~13JU1lJ'Yl~fl>1nlijn11aJ bUflVl1 1::~::bl~1 bb~::1::~U~fl>1~b1rJU ~~aJn11~::'YlflU 

'IJ 

fl>1f1U1::n flU~ fl>1n11lij ..... <nn11b1~ufbbUU'ilaJ:iJfl~>1 5 fl>1f1U1:m fJU n11i~n11b1rJuf:U~>1V1aJ~ 5 
'IJ 'IJ 

1.1 n11~f1>1fll1aJ~uh'ilaJnu (Cooperative engagement) bllun11'j.'hb"111~ 
'IJ 

U'Yl b1rJU 1~ ~n111 -n~1f113J ~>1~ ~n1::~U 1 'IX~b 1~u~uh 1~ ~~1f11aJ,xUfl1lijlij::b llun11'YlU'YllU 
'IJ q 'IJ 

fll1aJfb~ aJVl1fJ ~1f113J~';b ~u ~um1~U f1lij::b1rJU bb~:::un11bb~n bU ~ ~u bb~~>1aJ aJ 3J fl>11::Vll1>1 ~b 1~ U 
'IJ 'IJ q 'IJ 

lUU1::b~U~1f113J,rU G) 
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o ~ I Q...oI ~ Q..,t 

1.2 nTH~'111~bb~::fl'U'VI111:JJn'U (Cooperative exploration) fl1(:.JfHl'U~~n1::U1'U 
'11'11 

ml:JJ i~ 1 ~iinl1bbU~U'YlUl'Yl bb~::'VI:JJ'Ub 1 tI'U'VIUlri nl1iill11::fl11:JJ bu'U~ul1~ m,h'Un1::U1'Unl1 
~ ~ 'II 

b~tI'U 1'~111~ bb~::v1'U 'VIl1"1:JJ rl'U 1::'VI'Jl~ ~b~tI'U 1 'Un~:JJ b~ tl1rl'Ubb~::1::'VI11~n~:JJ 
'II 'II ~ ~ , 

A I Q../I • • 0 """ d o,Q ~ 

1.3 nl1fJ1iUlt111:JJn'U (Cooperative explanation) 'Ulfl11:JJ1'V11fJfllfJllUlt1'Yl 
'II 

11U11 :JJ:lJl bb~11 wff'Uri 2 :JJl fJ~Ul tl1"1 :JJrlU~:lJl'~nll1 til 'Un~:JJ iinl1U1nMl'V111fJb ~fJ't11fl11:JJ 
~ 

b"lJlh1"1:JJrl'U 
'1.11 Q.,.f • • 0 0 A d 

1.4 nl1"lWl tlfl11 :JJ111:JJn'U (Cooperative elaboration) 'Ulfll fJllUl tI'VI1fJ 
'II 

bb 'U 1fl11 :JJ~~rI tJl'U:lJl fJiiU11 tlll1 til 'Un~:JJb ~ fJ 1 'lX~:JJli5n1"1:IJrl'U~~"li fJ ~1U bb~::iilfJnl ~fJ~Ul tI bn~ 
~ ~ 

fl11:JJ b ~mi'Ul 'U~'UbfJ~ Ul b~'UfJ ~UU ~'U 'Ubb 'U 1~~"lJ fJ~rl'Ubb~::rl'U ~1:JJ11rlU1UbU~ tI'U~l~ fJU'VI~fJ 
~ 

bb 'U1fl11:JJ~~i,~ 'VIln £J~i,~~fJ~fl~ fJ~'VI~fJflm~bfl~fJ'U~ln-iJfJ b fi~~1~ 
1.5 nl1U1::bii'U(:.J~1"1:JJrl'U (Cooperative evaluation) ~1:JJ11rl~11~~lfJ~Ult1'V1~fJ 

~1~ fJU~lnnl1U1::bii'U 11 tlUflfl ~~1 tI~'UbfJ~ U1:: bii'Ull1 til 'Un ~:JJ nl1U1::bii'U 1::'VI11~n~:JJ 'VI~fJ 1 'U 
~ ~ ~ 

1U bbUU"lJ fJ~fl1bU'U~lh::bii'Ubb~::(:.J~"lJ El~nl1U1::bii'U i,~11~::U1::~Ufl11:JJ ~1 b ~~'VI~El~:JJ b 'VI ~1 ~:JJli5n 
'II 'II 'II 

~ fJ~iifl11:JJ fl'U~ ~Wl1:JJ tlfJ:lJ1U (:.J~~1'U"lJ El~n~:JJ1"1:JJrl'U ~~(:.J~ 1 'lX~1 :JJl1rl'yh~1'U 1"1:JJrlU ~~'U i,~mh~ 
~ 'II 

"" "" .. 6.1 ~d13J~3J1l1'mh'JU"d~~'t11\Jd't1l11~1~Gl'l 

bb 'U1~~ (Concept) 'VI:JJl tlii~ :JJ 1 'Ull1'V'lrl:JJ1~lnu1::~unl1rnb~:IJ'VI~fJn1111u11:JJ"lJEl:JJ~rI 
'II 

ii ~ fJ ~~ b 1'1 ~h~ 6) bbL'f1U l:JJl b U'U"lJ El ~1U'VI~fJ ~1 :JJl1rll 'lXih'<iilrl ~fl11 :JJi,~ (U1::.n'Yl ,n uru'Ylln ~ 
q q ~ q 

~l~~~ 2553: 18) 1~ tlfl11:JJ~~11U tI El~~ El~~l~~~'VIi1~"lJEl~bb~~::Uflfl~,f'U ~::bn~~lnnl111U11:JJ 
~ 

"lJEl b fi~~1~ rI fl ~1 tln'U U l:JJl ~1'l~ bu'U5n1U bbUU'VI i1~rI b n~if'U 1 'Ul~"lJ fJ~Uflfl ~,f'U (el~flm1 U'Yl:JJ 
'II ~ 

'V'l~~1. 2555: 11) 1~mb'U1~~,f'U i,~~lnnl1i~bn~~~rlmhmJ 6') <il1bb~::iinl1~11~~ElU Ul:JJ1~ 
'II ) 'II 

fl11:JJ1'bb~::fl11:JJ b"lJl h"lJ fJ~ bb~ ~::Uflfl~ (1"~'Ull1 b5t1\1 ElU~. 2555: 9)bm1~~'Yll~1'Yl tI1~l~~f 
'II ~ ~ ~ 

(Scientific Concept) 'VI:JJlt1ii~ nl1~1ufl11:JJb-iJlhl'UinMm::ri~1~~ 6) "lJfJ~l<il'J 'VI~El 
U11nnnl1rnfJ r.h~ 1~ fJ r.h~'VIi1~rlbn<ilif'U bb~::bb~~::'4ml~fJl~iibb 'U 1~~ 1 'Ub~fJ~b&itl1n'U rI~1:JJ11rl 
bb<iln~l~rl'Ufii,~ (1111nrn bbir:JJ~'U<ill.2547: 13) 1~mfl11:JJb"lJl h~ El~~ l<il~~'VIi1~'VI~fJU11nnn11rn 
b~fJ~ 1~ b~El~'V\'rt~,f'U ~1:JJ11rl bn<il"iJlnnl1i,~1UU1::~unl1rn 'VI1El b n~~lnnl1i~ bn <il:JJ1U1:::JJ1 ~ b"lJl 

~1 tln'Ub~fJ:IJ lt1~lvrbu'U"lifJ~1U"lJEl~<il'UbfJ~ (l'Ub ~ru U1m~"lJ.2555: 37) 
q IlIqJ q 

~1 n fl11:JJ 'VI:JJl tI ~~ n ~11 ~1 :JJl1rl i;nui,~11 bb 'U 1 ~ <il 'Yll~ 1'Yl til ~1 ~<ilf ~ fJ nl1~1'l ~ 
~ 

~1 El~Ul tI"lJ fJ~un b~m.t, riiifl11:JJ b"lJl h b~ tl1rlU b .nEl'VI11 'U 11 tll"1111'Yl tI1~l ~<ilf 
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, 
.c:!l ,Q, Q,..O d V d Q..,o I A A. C};I.c:::I I V A 

n1";i~n'Mlll 'U1~~"l.I el..:J'Un l"Hm~ el..:J1Jnl':f~~n~1JL 'Y'I el'Yl':f11J II 'U 1~~"l.Iel..:J ~ l ':f£mel tn..:JLL 'Yl~':f..:J 
q ~ 

1~ £Jiiirnnl':f~m~ITV\ ~1 m11U ~~~""~n~1J LL 'U1~~"l.I el..:J~l £J~TfLL~::a1J1J':fler1J(Haidar and Abrahum, 
6' .... .... .... ,J' 

1991). ~1 £J~1':f (Haidar, 1997) LL~::el1J1J':fl~1J (Abraham, et al. 1992) ~..:J'U~l1J~l':fl..:J 7 

(Soundunderstanding; 

SU) 

b 'JJl hrm~ fl-\lUl-\1G{':J'U. 
'lJ 

(Partial under­

standing; PU) 

b'JJlh9iln~ 

(Limited under­

standing) 

b 'JJl h t1 n ~ fl-\l1J1-\1 G{':l'u, 
'lJ 

.d , 
~i,'l1~b~i,'lflUU1-\1~dU 

(Partialunder­

standing with specific 

misunderstanding ; 

PUSM) 

b'JJlh~i,'ll~b~~flU 
(Specific misunder­

standing; SM) 

Haidar and Abrahum, 

1991 

~h (,9l flU rj bb ~(,9l-\l1 ~ bY; U Ci-\l 

~ d 1 :IJ b 'JJ 1 h bb U 1 ~ ~ 'I'll -\I 

• d 1"'''''' ~1(,9lflU'Ylbb~~-\I 'V\b'V\Ut1-\1 

~ d 1 :IJ b 'JJ 1 h bb U 1 ~ ~ 'I'll -\I 
~ 6' J::, .cd 
1'Yl~1~1~(,9l~'Yl-\l'V\:IJ~'Ylt1n 

'lJ 

~fl-\lbb~hJ~:lJ1J'Hl1 
'lJ 

¢I1 (,9l flurjiiUl-\1 fl-\lf1th::n flU 

ii bb U d ~ ~ t1 n ~ fl -\I bb i,'l :: t II 
'lJ 

t1 n ~ fl -\I (,9l1 :IJ bb U d ~ ~ 'I'll -\I 
'lJ 

~ " 
1'Ylrn~1~~~ 

¢I1~flUrjtllu~~-\lUU1~~ 

'V\l'fl tll~ flu¢llt11:IJ 

Haidar, 1997 

• d 1"'''''' m~flU'Ylbb~~-\I 'V\b'V\Ut1-\1 

~11 :IJb'JJl lou U U1 ~ ~'Yll-\1 

CI dod I .... d 
m ~ flU'Yl:IJ fl rn-\lUfl ~'V\U-\I 

fl-\lf11h::n flUrj d:Ju hJ(,9l1:IJ 

. '" '" m(,9lflU'Yl:IJU1-\1 

fl-\lf1th"::n flurjt1n~ fl-\l 
'lJ 

bUU tllm:IJbbU1~~'Yl1-\1 
~ "'" 1'1'1 rnf'l1~(,9l~bbi,'l:::lJU1-\1 

fl-\lf1ll~::n flU bb~~-\I bb Ud~~ 
d .d 
'Ylf'li,'ll~b~i,'lflU 

o d~ .d Q"oO 

m(,9lflU'Ylfl1iUlmn ~1nu 

b~fl-\lrjm:IJ bb~tllt1n~fl-\l 
'lJ 

Abraham. et al. 1992 

¢I1 (,9l flUrjbb~~-\l1 ~b Y; U Ci-\l 

fl11:IJb'JJlhbb U1~(,9l'Yll-\1 

o dod. I .... d 
m(,9lflU'Yl:IJflrn-\lUfl~'V\U-\I 

fl-\lf1tl~::nflurjbuuttlm:IJ 
A ~ " 

bbU1~(,9l'Yll-\11'Yl~11'f1~(,9l~ 

bbi,'l:: tllii ¢I1(,9l flUrjbb~~-\I 

. "'''' m(,9lflU'Yl:IJU1-\1 

".1 d '" fl-\lf'l LJ~::n flU'Ylt1n(,9l fl-\l 
'lJ 

d:Jutllm:IJbbU1~(,9l'Yl1-\1 
~ "'" 1'Yl~1I'fl~(,9l~Ui,'l:::lJU1-\1 

fl-\lf1tl~::n flUbb~(,9l-\l bb U 1~(,9l 
d .d 
'Yl~i,'ll~b~i,'lflU 



laJb"JJlh 

(No Response: NR) 

laJiiml3,lb"JJlh (No 

understanding; NU) 

Haidar and Abrahum, 

1991 

4 

Haidar, 1997 

d"" l,d OJ 

~eJ'lJ'YleJ1i'lJll1 3,lbn1l1n'lJ 

b~eJ\lrlm3,l 'VI7eJ~ eJ'lJ-h laJ 

'Yl11'lJ 'VI7eJlaJ~eJ'lJ 

5 
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Abraham,et al. 1992 

~eJ'lJ'Yl1Ulihm3,l ~eJ'lJlaJ 
d .., OJ d d 

bmn"lJeJ\ln'lJb1eJ\I'Ylm3,l 

laJ b iillueJfi'lJ1£Jb 'VI~j:.J~ 
q 

laJbiilluih~eJ'lJ 'VI7eJ~eJ'lJ 

-;hlaJ'Yl11'lJ 

6 

, 
d 

'Yl:IJ1: Haidar and M.R Abraham. (1991). Haidar,A.H. (1997).,Abraham, M. R, 

Grzybowski, E. B., Renner, J. W. and Marek, E. A. (1992) . 

.d a....o I d A 111.1~ A Q.,o d l: 
~ln<ill1l.:1'Yl 7nl1"il<iln~:IJL VHl'Yl11U bb U 1~<il"lJ eJ.:I t:-J b 1t1U<ill:IJbb U 1~<il"lJ eJ.:IUnnl1V'1m~1'Yl.:l 3 , ~ 

bbW"J~<il ii~1l:IJ~il t1~~.:Inubb<i\iinl11~1lt1~::b~ t1<ilft bb<iln Cih.:lnu b"liU b,rlhrm~eJ.:IU1.:1~1U"lJeJ.:I 
~ 

ellt1<ill'fbb~::eJU'nrliJ Haidar and Abraham (1991) eJTIlJlt11l<ileJu'hrll:IJrln~eJ.:Ibb~~1i~:lJU1rn 
~ ~ 

1U"lJrn::ftbm1~<il"lJeJ.:Iellt1<ill'fHaidar (1997) bb~::erU'ner:IJAbraham,et al. (1992) bb~<il.:lii.:l~h<ileJuft 
ii eJ ~1.:1 UeJ tI Vl'rt.:l eJ.:I ff 11 1::n eJ url d1 U ~U <ill:IJ bb U 1 ~ <il 'Yll.:1 i'Yl til V'll ~<ilf bb~:: ~1i ii f1l <il eJ url bb~<il.:l wn:IJ 

b,rl1~rl~~1<ilb~~eJUbb~::~11:IJ b,rl h~~l<il b~~eJU 1 U:IJ:IJ:lJeJ.:I"1.IeJ.:Iellt1<illfbb~::eJU11er:IJ Haidar and , 
Abraham (1991) El TIUl t1';h bijUf1l <il eJU .yj~1i bb~<il.:l ~1l:1Jb,rl h'VI1eJ ~1i <il eJUf11 rll:IJ ~1U ell t1<illf 

I I I I 
• Q,..oI a.,... A lOA A A CV A A 

Haldar(1997)bb~:: eJU1lel:IJ Abraham, et al. (1992) eJllUlt11l~1<ileJlJ'YleJllUlmntl1nUb1eJ.:I'Yl 

rll:IJ bb~~1irm ~ El.:l<ill:IJ bb U 1~ <il'Yll.:1i'Yl tIlV'll ~<ilf~lnnl1eJTIlJl t11l t1~::b~ t1<il.yjbb<iln~l.:1nU 1 unl1i'<il 
~ 

n~:lJvf.:l 6 n~:IJ l"lUl1bm1~<il"lJeJ.:Iellt1<illfbb~::eJlJ1ler:IJHaidar and Abraham (1991) ~~bbU.:lnl1i'<il , , 
n~:lJvf.:l'VI:IJ<il 4 n~:IJ ~eJ b,rlhrln~eJ.:I b,rlhrln~eJ.:IU1.:1~lU ~1l:IJb,rlh,hn<il bb~::b,rlh 

q , ~ ~ 

~m<ilb~~eJU l<iltl.yjbm1~<il"lJEl.:lellt1<illf Haidar (1997) ~~b~:lJb~:IJ:lJlbtlU 5 n~:IJ l<iltliin~:IJ"lJeJ.:I , , 
~1l:IJ b,rl1~rlniEl.:lUl.:1~1U~~1<ilb~~eJUU1.:1 ~lU bb~::~1i b,rlh bb U1~<il rlb ~:IJb~:IJ bb~::bb<iln~l.:1~ln 

~ 

bml~<iln~:IJ bb1n l<il mbU1~<il"lJeJ.:Iell t1<illfHaidar (1997) ~~~eJ<il~ieJ.:InUbb U1~<il"lJeJ.:IeJU1ler:IJ , 
Abraham, et al. (1992) ft~~bbU.:lnl1i'<iln~:IJ~16 n~:IJ l<ilm~:lJb~:lJ1un~:IJ"lJeJ.:In11~1iiibbUl~<il , q , 

~.:I1 u.:Iluii't1~f.:lit~i't1 b~Eln 1inl1i'<iln~:lJbb Ul~<il"lJeJ.:Iellt1<illfHaidar (1997) b iieJ.:I~ln btlunl1 
~ , 

i'<iln~:IJ.yj~~ eJU~~:IJ b nrnov1im~rn::ft~1f1ruft1 i"ill bb Unf1l<il eJU~~eJ ~1.:1 b 'VI:lJl::~:IJ l<il t1U1::n eJU~l tI " ~ .., .., 
Q.,.I I a...o.c:::t A "" A Ii.' I 

'Yl.:l'VI:IJ<il 5 n~:IJ <il.:lU 1.bm1~<ilrln<ileJ.:I (Sound understanding; SU) 2.bbU1~<ilrln<ileJ.:IU1.:1~1U , ~ ~ 

(Partial understanding;PU) 3. bb U 1~<ilrln~eJ.:IU1.:1 ~lU~ ~l<il b~ ~eJUU1.:1 ~1U(Partial understanding 
~ 
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. 
"" "" with specific misunderstanding;PUSM) 4.bbU .... lfllilfllilllilbflGHlU(Specific misunderstanding;SM) 

bblil:: 5.baJiibbWd~lil/baJiifl113Jb"lllh (No understanding; NU) 

~ ~.c=:I.c::::IIt..c=:I d Q,..II 6' 4 .t:! 0 0 I Q.,o 6' ~ 
~-\l3J".lfl lil3Jnld~U 'V'lU1H 'V'l e:J b 'V'l3J"illU1Ubblil::nldlilld-\l b~l'V'lUll Iil e:J-\lnld~lde:Jl'V11dbblil:: 

q q 

'V'lt-\l-\llUb vi e:Jnld~ld-\l.nl Iil bbL'!::nldb"il1ru b~U llil ~-\lii.nl<il bb<;iIil::".lfUlilii e:Jl mJrJ bbL'!::"1.IU11il~ bbliln<;il-\1rlU 
~ q 

bblil::iiLfm~Hl\'::"ih b 'Vn::~l3Jldt11il e:JU~Ue:J-\I<;i e:J~-\I b fl b~ iinlilbnb Unl1fn'Mllillil rJ 111 'V'l111 rJb U"1.I e:J-\I 
q 

"h-\lnl rJb ~b 'VI3Jl::~3J <;i e:Jnld~11-\1ifllil bblil::iinl1~1il1::Uut-\l bb<;id::~U b6JJ'IilL'!1U"iluii-\ld::~unr,;l3J 
q 

~-\lii.nllil nl1~n'Ml b~ rJlrlU ~-\lii.nllilr\ e:J b '\Xdilill"lrl bU 'V'll::~lU 'Yll-\1.nl1'Yl m 611-\1 bUUU1:: lrJ"lru<;i e:Jnl1 

vr~ulflrn11l'V'lifllil3JU'MrfbbL'!::~-\I bbllil~e:J3J b unl1~m~n bblil::nl1b iUd:: lrJ"lrub~ rJlnu~-\lii.nllil~e:J-\I 
q q 

~hU-\lii-\l.nl"il1rJlldd3J bbL'!:: b U nld~n'Ml1'Yl rJl~l ~Iilf nl1i-\l bn <iI buwy]n'M::~lflru~';b bU ffnl1t-\l 
~ '\I 

uru 'VI 1 bblil::nl1dlU1l3J-ile:J3J Iil fl113J bUUflwlil-\1 i-\l b n<il"1.l e:J-\linl'Yl rJl~l~lilf r'h b '\Xb n<ilnl1~U'V'lU 
~ '\I 

fl113Jf'Yll-\1ifl1'Yl rJlirnifl1'Yl mb "lrlTInld'Yll-\11'Yl m~l ~<ilfl Unl1~n'M1U1::n e:JU~l rJ nl1t-\luru'VI1 
'\I ~ 

nl1t-\l~3J3J~~lU nl1Iildl"il~e:JU~3J3J~~lU nl1bnU1TIJ113J"lle:J3JL'! lbfl11::'I-f-ile:J3J1il bblil::nl1~1U~1il 
"" cUI cu cu q 

nld'Yllil L'! e:J-\I fl113Ji'Yll-\1ifl1'Yl m e:Jl"il bi"illnnl1~11l"il bblil::nl1~n 'Ml~-\lb Ubblil::Ue:Jn'\X e:J-\lU iju~nl1 
~-\I,rUifl1'Yl rJl~-\lU1::n e:JUil rJfflW~~lflru 2 fflU ~e:J fflU~bUUfl113Jf bblil::fflU~bUU 

~ '\I 

~ ~ A A ~ 

6.4 nl''i~,)1\1ttn~U'WJfl1\1n1,)"'J~U""'J~~f11\1TYltl1f1'1~@I') 

nl1~f1-\1 bb U 1~Iil'Yll-\11'Yl m~l~lilf ir~e:JUfll1b '\X ~l e:J r.ll-\1"1.1 e:J-\I bb U 1 ~<iI,ru b '\XbUU dUlld13J bbn 
'\I '\I 

irb1rJU~13Jl1rl b -ill hbiJl m~rJlrlUbbUl~lil~b ~e:J3J lrJ-\lrlU ~-\I~irb1rJUbfl rJ'V'lU3Jl llil rJ~13Jl1rl~fl-\1 
'\I '\I 

bbWd~lile:J r.ll-\1iib 'VI1il ~Iil 1il13J'VILfn"1.le:J-\ln11~fl-\1flll3Jfilt1<i1Ube:J-\I (Constructivism) iinl1n1::~U"illn 
q '\I q 

&! q., d I a." a,... .c=:I q,.c=:I d q., t.I ~ &:It. d q.,~ 
~-\lb 11'Yle:J~de:JU s:J Iillum 1t1U"1.Ie:J-\I~b 1t1U b 'V'le:Jn1::~Ufl113Je:J mn~e:J mm 'VIUbblil::bnlilnl1b 1rJU~"1.IU3Jl 

llil tI bbU l~lil,rui e:J-\I b -ill h biJl tI bblil::~1U Lfn'Mrn::b<;iu b~ e:J r.ll-\1rln ~ e:J-\I"lf1il b"ilU ~13Jl1m~fl-\1 bblil::l'b3Jl 
q '\I 

ffnldvr~ulbml~Iil"illm~3Jb~ (i-\lU11l batl-\le:JUIil. 2555: 11) llilrJnl1~fl-\1flll3Jf~1t1IilUbe:J-\I<il13J 
'\I q q '\I 

'VI tn"1.l e:J-\I'YlfJ'M~ fl e:Ju~lilffl ~16J13J (Constructivism) b UUbb U 1 ~ <iI bblil::'VI Lfnnl1"1.1 e:J-\lnld~fl-\1 flll3JjL<iI tI 

b ,xUirb1rJUbUU~lflru (Child-centered) b,xU b '\Xirb1t1uiiflll3JfU~Iil"lre:JUb Unl1b1t1U f"1.l e:J-\lIilUbe:J-\I bUU 
cu QI cu cu 

~lflru lliltlnl1~fl-\1e:J-\lffflll3Jf~13Jl1mnlil.ffulntlbU~lirb1t1Ube:J-\I bblil::bnlilb~"illnnl11ibbrr-\l ~3Jl 
~ '\I '\I 

"illn~l1l'V'lbb1Iil~e:J3J i-\lfl3J flde:JUflflbblil::"lr3J"lrU b vie:J b'\Xbnlil"lle:J~1U~1 tI~1"1.1e:J-\lirb1t1Ube:J-\I b 'Il'unl1tln 
q q '\I 

uiju1hblil::nld~lilbUU (e:JLfu~ fl-\lb'YlrJ bblil:: ~Wn3Jl e)-\lfl'V'lru"lrn"il. 2556: 47) 
g,..- a,..o &:It. A I5"d &:It. A I .do 

nld~dl-\1 bbUU11il bb Ulfllil'Yll-\1l'Yl m~l ~lild3J'VIlill tllll b "lrU bbUU'Yl1il ~e:JU bbUU blil e:Jnlil e:JU 

b 'VI3Jl::~l'V1fu~"il:: b i~11l"il bb U l~Iil'Yll-\1 b~ e:Jn"1.l e:J-\lim1rJu llil rJ bbUU'Yl1il ~e:JU,rU~13Jl1rlvr~Ul3Jl"illn 
fllrll3JU Iill rJ btl 1il'VI1e:J nl1i3J1l1'Mrn b vi e:J b 'VIi.~fll e:JTIUl rJ'VI1e:J ~l b~e:Jn~bn ~b~ tI-\lrlUfll <iI e:JU"1.I e:J\I 
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un ~ 1raUJ1 n ~~~ ~1 fI rh.:J"lJ f1.:J nl'H~a n 1i~~UU1~ ~~ U 1 ~ ~'Yll.:Jl'Yl rn ~l ~~fii~.:J it el.:J ~ru,l 
q 

UmJ'V'I.:J~l (2555: 205) b~i...nnldi~nT'H1rJUnT:i·~aU~~UU~U~~1::Vll~ll:1.j'f"i13J1rUnT')"~au 
'IJ 

1ldd:IJ"15l~"lJ a.:Jl'Yl rn ~l ~~fuuu,r~ ~~i.:J"lJ a.:Jun ~1rJU d::~u.ffuarmJ:IJ ~nMl ~ autl fll tI ~ ~aWCi6JUl 
bbU1~~ ~~a.:Jnld~.:J ~~dl~~~l tI bb~.:J Ufl~:IJ:IJ:lJa.:J1ldd:IJ"15l~"lJ a.:Jl'Yltll~l~~f 1~ tl1..n~~~a.:J!ia ~ v:lal~ 

q 

.:::t, A 6'.c9 Q.,.o ,Q d a.,.. 6"~ ~ 0 ~ 
~~Ul~~'Yll.:Jl'Ylr./l~l~~d ~m~uu1~~ml~~~da.:Jnld~.:J~~dl~VI~1r./U~.:J UUU"lJa~lf1l:IJ 2 "15U (Two-

tier) ~a~~~a.:Jnu"i.:JUlll ~Eitl.:Jaufl (2555: 109) b~'YhnldWCi6JU1UU1~~~~a.:Jnd~~~fl~~U~"lJa.:J 
q q 

un ~1r./Wlh.:J.ffu~ 3 1~ tl1..nnldi~nld~1r./uf~~uu~U~~1::'Yll.:Jl'Yl tI1~l~~f 1~ tl1..n~~UU1~ ~~ Ul~~ 
'IJ 

~~a.:Jnd~~~fl~~U~ dtl~~uu"lia~hfll:IJ 2 .ffu (two-tier) ~fl~~'Y1aWillnnld1~'V'IU';h£J.:Jiin~:lJUm1t1U~ 
'IJ . q 

ii~1l:IJ ~ "lil1 "iJ~fll ~ ~~ ~ au ~1d"iJ~iinldl ~~dl::~ii.:J~l ~ VI ~nld~fll~ ~~~ au ~ v:l a'U,l btl a an bbuunld 
q 

i~nld~1r./unld~au 1 U~l~Ut1~ btluan"iJlnd£J.:J'V'IUnld~.:J ~~~:IJ~ll:IJ ~"lil h U Ul~~l'Yl r./l~l~~f 
~~a.:J nldbbtl.:J~6Jffltf"lJ f1.:J,rm1t1u.ffuar1lr./:IJ~m~nU~ 4 1~tlnld~fl.:Jlll'V'1~~~au b Vll 1~ tl1..nUUU1~ 
U U l~~'Yll.:Jl'Yl r./l~l ~~fdtl ~~UU~lf1l:IJtlfll mu~ ~~a.:Jnld~~tl.:J~6Jffltf (~~~ 'Yl'V'l U~'V'Id~ 'Yl~U bbfl~ 

'IJ 

~ru,:: 2555: 128) bbfl::£J.:J'V'IUnld1..n~~~a.:J!ia 1 udtl~~UU"lla.:J~lf1l:IJtlfll mu~ 1 UnldWCi6JUl ~ml~~ 
'IJ 

~~a.:Jnldfn Ml~ fl r./lll'W 1 U:lJUMrj' er~dlnld~ n~tl I1n~tI1 ~~ ii bbfl::nld~~ ~ au ~~~UUVl:IJU (al1f~u 
q q ~ q 

=1 A 6" ~ .c::..cI I A 
~d m~fl::mu::. 2558: 3,~lU~r./ uru~'W.:J~~fl::~ru,::. 2558: 3, l1l~ru, "lIUd.:J~da.:J ~~fl::~ru,::.2558: 3-
q q qQl q q 

4) 

"iJlnnld~nMl ~~~f1.:J!ia~1..n1~ ~~ U l~~'Yll.:Jl'Yl tI1~l ~~f'W1J';hiiVl fllnVl fll tI ~~~a.:J!ia ~.:J 
~dtlnld~tl1t1U~YitlUnld1~~~Ul~~1'Yltl1~1~~f"lla.:J~1ir./~1.:J 6) ~l:IJ~ldl.:J 8 

q 'IJ 

. "" 'J-\lU1l1 b€J £.1-\1 €J'l.J1.'l • • 
el-\lfllli1 U'Y1~Y-I-\lfl1 

2555 

2555 

.-
m~1b'l.J~ -n€J~hm~ 2 "lfU (Two-tier) 

n11i-\J Lfl~1~~~1£Jbb~-\J bb1JUL :]j£.lU<1l eJlJ 
... 

-n€Jfi1m~ 2 -nu (Two-tier) 

€J£'l.J1 mb1.'l:: 

"" '" bb~<il\lm1~f1<ilb 'VIU 

2558 n1'Ji'nM1Gl1.'l£.l1l1Y-1"lJ€J-\I fi1m3JU1.'l1mtlGl • 
~-\l3J~1<il 

7 

20 

6 

11 

17 

30 

60 

120 



2558 

2558 

el<il"a1nTnn<il 

tl~m£J1b~i1 
..I 

m"ab~lil€J'U. 

.d 
'Ylbb'lJ 'lJ 'VIaJ 'U. • 
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10 

10 

~ln~111.:JbtJ~£.JUbfi£.Junl1-r~bbul~~1'Ylmvl1~~f"lle:J.:J~1~£.J~1.:J G) 'Wu"hbVl~e:J.:J3jmi1i-r~ 
'IJ 

bbUl~~1'Yl £.Jlvn~~f ~e:J bbuul~ bb '\..n~~1'Yl m~l ~~f b"li'\..b bbUUtJ1irmbuUb~e:Jn~ e:JU'VI~l £.J~'H~e:Jn 

(Multiple choice) -nii,~"lle:Jfht113J 2 .ff'\..b (Two-tier) bb~:::"1l'ii,~"llml1t113JtJ~lmt1~ (Open-end) bb~::: 
1 '\..bnl11~bb ul~~hhhbU'\..b~e:J.:Jl~~l £.J bVl~e:J.:J3je:Jb v:i£.J.:J1U bbUU b~£.Jl ~13Jl1t11i~~3J~~1'\..bi.~ b"li'\..b 

'IJ 

.:Jl'\..b1~£.J"lle:J.:JeJ.:Jf1ml U'Yl3J'W.:J~l (2555: 205) ~bbUU-r~bU'\..bbbUUbii£.J'\..b~e:JU "lle:Jf11t113J 2 .ff'\..b (Two-

tier) bb~:::e:JTIUl mb~~.:JVl113J~~ b~'\..b b v:Je:J 1 ~nl11~ bb '\..b 1~~iitJ1d~'YlTI1l1'W3Jln~'\..b 
1~ mbU Ul~ bb '\..b 1 ~~'Yll.:J1'Yl m ~1 ~~f~u 1 ~'\..b h bb~::: 1 in'\..be:J til.:J bb 'W~'VI ~1 £.J1 '\..b 11 £.J1"1l'lYJ timf 

.:::I d &:it. d Q.,.I &:it. A.A. Q.,.I Q.,I ~ 0 Q,..o ~ 
bVl3J bb~:::"1l'll'Yl£.Jl f1mbUU1~bmlVl~1'\..b~~£.J~lb~e:Jn~e:J.:J~1~U"ll'\..b (Two-tier multiple choice 

diagnostic test) ~.:J bUUbbUU1~~~fl.:J~'\..bb v:Je:J1it~U£.JVl113J b"lll h~Vl ~1~ bVl ~e:J'\..b"lle:J.:J ~b~£.J'\..b 
'IJ 

(Treagust.1995) 1 unl1'\..tl bbUU1~ bb u 1~~'Yll.:J1'Yl mf'll ~~f"1l'ii,~ bbUU1ii,~U£.J~1 b~ e:Jn~e:J.:J~l~u.ffu 
3Jlufu1i ~13Jl1t11 i-r~ne:JUb~£.J'\..b b v:Jmh11~"lle:J3J~~Wiil'\..b'VI)!e:JVl113Jfb~3J"lle:J.:J~b~£.J'\..b '\..t1i.tJ~nl1 

'IJ'" 'IJ 'IJ 'IJ 

e:Je:Jmbuun~n113JnI1b~£.J'\..bi'l'\..b~e:J.:Jb~£.J'\..b (~'YlTI~l "iilf~.2552: 711) 
'IJ • 

1~£.JiivHfnnl1~fl.:JbbUU1~1ii,~U£.J-nii,~b~e:Jn~e:JU bbUU 2 ~lU (Two-tier diagnostic test) 

(Treagust. 1988) bb1.l.:Je:Je:JmU'\..b 3 .ff'\..b~e:J'\..b'VI~n 1.1:::udte:J'VI1 2. 'VIl"lle:J3JmbUl~~Vl~l~bVl~e:JU"lle:J.:J 
• 'IJ 

~b~£.J'\..b 3.vr~'\..bl"lle:J~e:JU~lb~e:Jn 1~£.J'VI~nn11~fl.:J~.:Jn~11i.~~e:J~Vl~e:J.:JnU~~b~"1l' ~ih::: 
'IJ • 

(2550: 259-260) i.~1:::ui.l 5 .ffu~ e:J'\..b 1. ~m~l bb~:::1bVl-:il:::~b ite:J'VIlvf.:J'VI3J~ bb~:::bbU.:J b ite:J'VIl e:J e:Jmuu • 
b ite:J'VI1£le:J £.J G) 2.-:ilU-:i13JtJ1:::b~'\..b~bn~nl-:iVlm~bVl~e:J'\..b b v:Jmtl3Jl~fl.:JbU'\..b~l~l.:J 3.e:Je:JmbUUbbUU 

l~bb '\..b 1~~ 1 ~~1.:J~13J-r~t1U1:::~.:J~bb~:::bb '\..b 1~~~~ e:J.:Jnl-:il~ 4.b~£.J.:J~1~U"lle:J.:J bbUU-r~ bb '\..b 1~~ 1 '\..bbb~~::: • 
~1'\..b b v:Je:JVl113J ~:::~dn 1 unl11bVl-:il:::~ bb~:::Vll-:iiiVl113Jb'VI3J1:::~3J"lle:J.:JVldl3J £.Jln~1£.J1 '\..bbb~~:::bb Ul~~ 
5. ~11~ ~e:JUVl113Jt1n~ e:J.:J ttl i.U'Yl~~ e:J.:J 1 ib v:J€lufuu-:i.:J bbm"lln e:J'\..b Ul i.u1i~~.:J 

'IJ • 

"illnnl11bVl-:il:::vI'WUll bVl~e:J.:J3j e:JYi1 i-r~ bb '\..b 1~~1'Yl mf'll ~~fii'VI ~ln'VI ~1 £.J-:iU bbUU 1~ £11 '\..b 
'IJ 

nl-:ibiiie:Jn 1 itt'\..btil e:J.:JibVl11:::'VI'~11b 'VI3Jl:::~3JnUbml~~~~:::l~ 1:::£.J:::b 1~1 bb~:::"iil'\..bl'\..b,re:J ~tile:J.:J ~1'\..b 
nl-:i~11~~e:Ju~ln~b~£.Jl"1l'lnJ 1~£.J.:Jl'\..b1~£.Jdi.ib~e:Jnnl11~bml~~1'Yl£.Jl~1~~f 1~£.J1ibbuul~ 

'IJ OJ 

bb'\..bl~~ b~e:J.:J1i-:i13J"1l"~"ll€l.:J~.:Jiiiil~ bbuutJ-:iirm~e:Jn~e:JU'VI~l£.J~lb~e:Jn (Multiple choice) "1l'ii,~"lle:J 
... 

f11t113J 2 -n'\..b (Two-tier) 



~ 
UYIYI 3 

1 'UnTj~h)tJfl~d t:-Jl'<iltJl~nl'vl'U~.Jh~ em~h ~ U'U>'I1'U i'<ilml>'ld 
'U 

1. nTjnl'Vlu~lJ'j:::"1l'lndLb~:::nTn~emmhJ~';JeHh>'l 
q 

2. n1':i~f1>'l ~fl~a>'liie)'Yi1 "1l'1 'Un1di'<iltJ 

'" IV 3. n1':i~nU':ilU':i13J"lJa3J~ 
'U 

Q.,.oO 0 A 6'" IQ.J 

4. n1':i"iJ~nd:::'Yl1Lb~:::n1dl~fld1:::VI"lJa3J~ 
'U 

l.h:::~1n')' 

l.h:::"ll'lnd-Yi1"ll'1 un1diitJflf>'lU ~mrm1tJ'Ud:::~U.j'UaJ1i'tJ3J~m~nu-Yi 4 ~~~'Un1d~1tJ'U 
i'Yl tJ1~n~~f "lJa>'l h>'l ~1tJuiMl~i;ll'tXn>'ll'U~"lJ~vr'U-Yin1d~m~naJ1i'tJ3J~nM1~"lJ~ 1 nd>'l~ 'Yl'V'l3JVl1Ufld 

q 

1l1fl~1tJ'U.yj 1 nn1d~m~n 2559 "il1'Ul'U 23 'lKa>'l~1tJ'U 

I Q.,o I 

n~3J@llf)U'l\i 
q 

n~3J ~1 a cil>'l.yj1 "ll'1 'Un1diitJflf>'lU ~mrm1tJ'U d:::~u.j'UaJ1i'tJ3J~nM1ll.yj 4 ~~~'Un1d 
q 

~ 1 tJ 'U i'Yl tJl ~1 ~~ f "lJ a >'I t d >'I ~ 1 tJ 'U ~>'I n~ i;l1 un >'11 'U~ "lJ ~ vr 'U .yjn1d~ n M1 aJ1i'tJ 3J ~n M1 ~ "lJ ~ 1 

nd>'l~ 'Yl'V'l3JVl1'Ufl':i 1l1fl~1tJU-Yi 1 un1d~nM1 2559 ~~ann~3J~l a ci1>'l t~ tJiTIn1d~~am~uu ~"iJ1:::"iJ>'I 
q q 

(Purposive sampling) 3J1rf>'lVl3J~ 2 'lKa>'l~1tJ'U Lb~:::1"1l'lTIn1':iGf3Jaci1>'lJ1m~an1Vl'U~'lKa>'l.yjd:J'U 
q 

n~3J'Yl~~ a>'lLb~:::n~3JfllUfl3J t~ tJun ~1tJ'Un~3J'Yl~~a>'l"il1'Ul'U 32 fl'UiilliiVl~>'I1 U~lU"lJ a>'ln1d~fl tJ ~tlu 
q q q q 'U 

rrlV1U1'IK a>'lVl~m.h:::ln'U um1tJ'U ii~l ~U~ tJn1dl~fu~1 Lb VI U>'l~~ ~tl'U fa tJ~::: 62.50 ~~~:::i,aJl~fu 
~lLbVlU>'lfa tJ~::: 37.50 ~~~:::n~3JfllUfl3J"il1'Ul'U 31 fl'Uii~l~u~mfl tJl~fu~l ~~Vlu>'I~~~tl'UfatJ~::: 

q q 

61.30 ~~~:::i,aJl~fu~lLbVlu>'IfatJ~::: 38.70 

')':::u:::n~1fil.m"n1,),~~u 
n1':iiirJ1 'Uflf>'l d ~iitJ 1~ ~1 ~ it 'U n1d'Yl ~ ~ a >'11 'U1l1fl ~1tJ'U.yj 1 nn1d~n M1 2559 

'U 

"il1'U l'U 14fl1U t~ tJ ~l'<ilm tlU~~l ~ u'Un1d~a'U~a>'l UU>'I ~rJ'Un1d'Yl~ ~auri a'U~1tJ'U (Pretest) 1 fl1U 
'IJ 'U 

~1~u'Un1di~n"iJndd3Jn1d~1tJuf 12fl1U Lb~:::'Yhn1d'Yl~~E1>'1V1~>'I~1tJ'U (Posttest) 1 fl1U 
'IJ 

td'f)'Vl1fil.m"n'l,),~,ru 
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~ .d 0 a,., A.Q 6' d A t=! d.c:t.c::. .ct ~ 
b '\.I,E1'V11 'Yl'Yl1nT-:i"1 ~ bb '\.I, 1fl ~'Yl1-\11'Yl tJ1~1 ~~~b "Hh'!1i~~:JJ,y1 ~'iI E1-\1 ~-\I :JJ,y1 ~ :JJ '1'1-\1 'VI :JJ~ 5 

, 
Q../I V ~ a,..,.,Q A.c:t dA a.Q ;eI A (L..oo 0 dA 

'VI1'i1 EI fl EI fl ru.~:JJ U q)'iI E1-\1 ~ -\I :JJ"1l"1 ~fl11:JJ'VI:JJ1 tlbbfl:: ~1"l.11 'Yl1-\1,y11 '1'1 tJ1,y11'Yl tJ1n Un1~q)1~-\I"1l"1 ~ 
~ 

;h"iJ1tJ1i~~:JJ bbfl::n1~~m~1.:n'J1'Yl tJ1 (~rl1U'\.l,~-\I b~1:JJn11~E1'\.1,1'Yl tJ1~1~~fbbfl::b 'Ylflb '\.I, bfl £i" (2556). 
, 

'VI,:r-\l~m~tJ'\.I, ~1 tJ1"1l"1L ~:JJb~:JJ .:n11'YltJ1 bGl:JJ 1.VlU11-30) 

2. nTH'f -!., ,It ~ ~f)~ §:ie:J'Yll 11h" nT~'~h) ~ 
n1~1itJdbtlttn1~~nM1~fln1~~~n1~li~1..lbbuun1~"iJ"'~n1~b~tJ'\.I,fbbUU~Ub~1::5E "h:JJT1U 

~ ~ 

Q...<I ;eI ~ I d dd I A A 6' Q.,I Q,..f Q,..oI 6' I 

n1~"iJ~n1~b ~tJ'\.I, ~bbU'U~l:JJ:JJ EI 'Yl:JJq) EI bb '\.I, 1fl~'Yl1-\11'Yl tJ1~1~'iI~bbfl::'Ylm~::fl11:JJ ~:JJy.j'\.l,1i~::'VI11-\1Uflflfl 
~ ~ 

"l.I E1-\1irm~tJ'\.I, 6JJ-\l1..l1::n E1Ui.1..l~l tJ 
1. 
, , 

"i1:JJfim1E1-\1 1i~~:JJ"1l"1~'ilEI-\I~-\lij.:n1'i1-;)1'\.1,1'\.1, 9 bb~'\.I, 
... , , 

Q..,.oO .c=:I q,; Q..of Cl; d Q; d A A &:II dA 0 

2. bb~Un11"iJ q)n1~b ~tJ'\.I,~bbUU1!1"iJn~n1~~U b~1:: 5 'iI'\.I,b ~E1-\1 1i11:JJ"1l"1'i1'i1 E1-\1~-\I:JJ"1l"1'i1"iJ1'\.1, 1'\.1, 

Q.,.oI A A 6' ~ A.r::: .::::IdA 

3. bbUU1q) bbU 1flq)'Yl1-\11'Yl tJ1~1 ~'iI~ b ~El-\l 1)~~:JJ"1l"1'i1'i1E1-\1~-\I:JJ"1l"1'i1 

4. bbUU1..l~::bij'\.l,q)'\.I,bEl-\l b~El-\l 'Y1m~::fl11:JJi:JJ'I4''\.I,f~::'V\'h,iUflflfl 
~ 

"" 1. tU.j"n1'j~~n1"it~tI"~UUU1fl"n"in1'j~Uta1:::: 5 ,r"-i";UJnUn1"i"~n1'H~tI"~ 
~ ~ ~ . . 

I .:::t .:::t .:::::Itrt. A ~..cIIA. 

UUU"i'J3J3JD t"iD\I D"i"i3J~1~'jJD\la\l3J~'J1Pl 

1. 

~::~uoff'\.l,aJ1)tJ:JJ~m~1iHI 4 (~1tJ1"1l"1bvj:JJb~:JJ) U'Ylrl 1 b~E1-\1 1)~~:JJ"1l"1~'ilEl-\l~-\I:iJ.:n1'i1 b~tJ:iJbb~'\.I,n1~ 
a....- .c::t C}.;I 0 a ~ Q../I C}.I Q..o ~ 
"iJ~n11b~tJ'\.I,1 9 bb~'\.I, "iJ1'\.1,1'\.1, 12 fl1U :JJ'Yl-\l'VI:JJ~ 5 'VI1'i1El~-\I'\.I, 

~ , 
1.1 flru.~:JJu1i'ilEl-\l~-\I:iJ.:n1~ 

~ 

1.2fl11:JJ'VI:JJ1 tlbbfl::,n"l.l1'Yl1-\1.:n11'Yl tJ1 

1.3;h1'Yl tJ1nun1~~h~-\I.:n1'i1 

1.4'7r1"iJ1tJ1)~~:JJ 
d .. A 

1.5n1~~nM1"1l"11'YltJ1 
IV Q.,.f d v Q..<I ca,..o A ~ I CV Q..I 

2. n1~~11-\1bb~'\.I,n1~"iJ~n1~b1tJ'\.I,~bbUU1lJ"iJn~n11~Ub~1~ 5 'iI'\.I,~1:JJnun1~"iJ~n1~ 

.d Q.<I .d ~.&' Q..<I 

2.1 n1~~nM1V1fln~'iI~bbn'\.l,nfl1-\1n1~~nM1'i1'\.1,y.j'\.l,~1'\.1, y.j'Yl1)~n~1"1l" 2551 
~ .... ~ 

I ;eI ~ 6' Q..<I d Q A ~ A d A I 

nfl:JJ~~::n1~b ~tJ'\.I,~'J'Yl tJ1~1 ~~~ bbfl::VI'\.I,-\I~m ~tJ'\.I,~1 tJ1"1l"1 b y.j:JJb~:JJ ,y11'1'1 tJ1 b~:JJ 1 
~ ~ 



60 

2.2 ~n'l!l-1~lj~bb~~~~nJj~~~~n1'n1tJuf b~e:J~1)jjl1"151~"lJe:J~~~iiirlen 
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1.a,,:Uifi~ tJj~bll1'l~el,,~,,3jifi~ ii 2tJd::Lll1'l 

Autotrophic i.~bbf) 

IHeterotrophic 1. Autotrophic organism 

2. Heterotrophic organism 

1. ijn1d;uvruTf 
q 

2. m1f1J'fm'l::~a1JffUeh1Iiiaff\lLfl 
'II 

3. m1L';)~ruL~1J t~ a1rJ'11rJ 
W q , 

d, .., 

LLfl:::~U1~'Y1';)1n~ 

4. :Om1L1.1~ rJULL1.1fl\l'Y!1\1Lflm U 

~1\1mrJ 

5. m1fnM1~flrJ111'r-1 • 
6. :Om1i~1::1J1J 

7. ;nMm::~1L'r-I1:: 

- ~'lfLr11,xU~ff1:IJ11f1ff11\1a1'V111La\li.~ Autotrophic organism LllU~\I:O~1~~ff1:1J11f1ff11\1 
- m:::1J1um1i\lLfld1:::'I-f~1mLff\l'r-lubU'r-I1:::1u~'lf a1'V111La\li.~ LLU\laamllu 2 n~:IJ 

q 

Q..t 6' ~ Q..t 6' ~ I ~~ Q 

- m:::1J1Um1ff\lbfld1:::'VI'Y!1\1bfl:IJLbfl:::m:::1J1Um1 - m:::1J1Um1ff\lbfld1:::'VI'Y!1\1bfl:IJ L'lfU bbUfI'Y1b1rJ1J1\1'lfU~ 

i\l Lfld1:::'I-f~1 tI bbff\l Lllum:::1J1Umdb~ tl1nU 

- i.1fffLllU~\I:O~1 ~ L 'r-I11:::O a\lf11.1d::n a1J~ a\l L6Jffl tf 

- ~\I:O~1~'Y1n'lfit~ff1:IJ11mfl~au~i.~ • 
- m1LfI~aU~LLfl:::LfI~aui,'VI1~a~\lL~tl1n"'u 
- ~\I:O~1~'Y1n'lfit~:Od:::1J1J1.1d:::ff1'Y1 • "" "" t JI d 11 ,d 
- L';)dryL~u ~~ULdati G) b:IJ:IJ~a1JL~~ 

- mdLLU\I b6JffltfLLfl:::mdLU~ tlUbbUfl\lb ~ ail1'V1U1~ 
I d ~ Q..t 

LU'r-I1:::a rJ1\1f1 am::1J1Um1L~ rJ1nu 

- ;nMm:::~1 L 'r-I1::~ a\l~\I :O~111li\l L nl1l i.~rf\l 
111 tlUamLfl:::111tllu 

- ~\I:O~1111~ acil U~\lLL1~ ~ a:IJi,a.lL'VI:IJ1::ff:IJ';)::::Omd 
'II 

Q..t 5" 0 ~ 'J,I 

- ffI1l1';):::';)1flflbU'r-I1:::'VIU1'V1U11 

- L:lJ11l1:IJaf['l"l~ff~amdl1la1JffUa\lliia~\lLf1 
- mdl1lauffua\lliia~\lL11'r-1ULU'r-I1::1uil1l{ 

- i.1fffLa.l:Oa\lf1Ud::nau~a\lL6Jffltf L"liU Lrlai:IJb6Jffltf • 
- ~\I:O~1I1lU1\1'lfit~ i,a.lff1:1J1dflbfl ~ au ~L~ L"liU ~u Lar 

'VI~aim1ud:::tI:::i1L~:lJ1t1 L"liU 'l"la\l,i'1 u:::mf\l LllU~U 
- ~'lfLllu~\I~:OmdLfI~ au i.'VI1LLIiiLa.l:OmdLfI~ au~ 
- il1l{1J1\1'lfit~ La.l:Od:::UUUd:::ff1'Y1 b"liu 'l"la\l,i'1 

mdLLU\I L6Jffl tfbllumdL vi:IJ,hu 1U~ a\l b6Jffl tfbLliimd 

L 1.1 ~ rJULL1.1 fl\l~ a\l L 6Jffl tf'VI U1~ LU 'r-I1:: a ci1\1,x U~ a m1111 
'II 

L6Jffltf,xu~a\lil1'V1U1~a:::h a1';)';)::La.lmdLLU\IL6Jffltfliia L~ 
'VI7a LLU\I La.lL~ 

Q..t 0 ~ .cI.dIA Q..t 

- flnMm::';)1L'r-I1:::~a\lff\l:IJ'lf1I1lff\lLnI1l"il1n111rJuan 

- ~\I:O~111l~acil U~\lLL1~~a:IJLa.lL 'VI:lJ1::ff:IJ ff1:1J11f1a'r-lrJ'r-I 
'II 

'VI~a~1~flL~tl1ltl:Omd~1~fl~'VIU1'V1U11LLfl::'VIU11au 
-L:lJ11l1:IJ af[ 'l"l~ff~ amdLU~ tlULLUtN 1 ULLliifl::"li1\1~111l 
- md~auffua\lliia~\lL11'r-11Jlu~\I:O~111l'Y1n'lfit~ • 



'" ...... 
3. nT~ffU'Vfl,l,1j • , , 

A d.doCl. A .d Q..oo ,::9, 0 

'lleJ\lff\l:JJ'lflCi1'lf~liIblilrnmU'l"leJIiI11\1 b~£Jln~'VI~eJ~1\1'lfitlilfil~ 

fn'M1bt.h-w~1fl1 -bbU fI ri b 1£1 ffU-W~lf[ Iii £I n11fff1 \I b eJ~ t Iii ffU eJf • • 
lh::bl1'Yl'lleJ\ln11tru-W~1f -n11\1 eJn'll eJ\I'VI1\1i\l~n bll~n11ff1J-W~1fbbU1J t~ • • 
1. n11ffU-W~1fbbUUL~eJ1f1i.lb'l"l~ • 

.:!l Q,; 6' Q..<I 

2. n11ff1J'I"l~1ibbUUeJ1~m'l"l~ • 
4. n~LnnT~fn'M1Ii1fW 

Q..<O ~ I a I 

1. ~n'Mru::'lleJ\I'I"l'lfCil1:JJbb'VI~\I'YleJ£J -U1n lU'lleJ\I~'lfeJci1::~ub~mnu~11ubff:JJ eJ • 'IJ 'IJ 

'" ...... 
1l1'1"l'lleh'l'l"l'lfbb~::ffm eJ1im)::mm\lfff1\1'lleJ\llU~ -J1 eJ eJff t:JJ-rrffb 'li1 bb~::eJ eJmh~ 'Yl::~~lU~1 t~ . . 

bbCiln~1\1n~ -il'ffff1l::'lleJ\lU~1,r~eJcinun11n~J1'lleJ\lU~1 
'IJ 

, " 1::9. Q..<O 0 ~ I 

ff:JJ 1iI1.H 'I"l eJ 1 n 'M1 ~ 1 bb iil:a n iil eJ bb 1 • 
1l1£J1Wh\ln1£J 

.d A &.d. Q.,I ~ adA &S .Q d.dA 

5. ff1'll1'Yl1\1'lf1l'Yl£J1 n11~n'M1bnmnUff\l:JJ'lf1Ci1 -~n'M1bQ'I"l1::ff\l:JJ'lflCi1 

.d A d Q,; 6' Q,; 6' oCt. 

'lf1l'Yl£J1 (Biology) :JJ11n~'I"lm1n -11n~'I"l'Yl:JJ1~1n1l1'M1iil::CiI~ 

=.. '" m1:JJflliI'VI1eJb'VICilt-Jiil :JJ'VIiil1£Jff1'll1 • 
I oCt. 6' &:I Q 

b'lf~ n1m1l1f1~1ffCil1 ff11l'Yl£J1 

iru~1~1'Yl£J1 bll~~~ 
'" 

m::Ul~n11b ~:JJ~1~ l~'ll eJ\I~\I~if1Ci1~eJ\I bll~'lfitlil 
b~£J1n~ 

- bbUflrib1£JffU-W~lf[1iI £Jn11bbU\leJ eJmi1~ffeJ\I ttl~ bbiil:: • 
n11fff1\1 beJ~ tlilffU eJfbll~b Vi £J\ln iil tn 1 ~n11'V1 ~m~ £1\1 

~\lbb1li1~eJ:JJt~b 'VI:JJ1::ff:JJ 

- n11\1eJn'VI1\1i\l~mll~n1161leJ:JJbb6Jl":JJttl~~'ll11i1'V11£J 
- ~'lfUnU1n lU'lleJ\I~'lfeJcibff:JJeJ~ll1J ~'lfl~~~~bbi\lbb~\I 

'IJ 

U1n lm:JJ~nnl1~11u bll~~~ 

U~:JJ1 ruil' ffff1l::'ll eJ\lU iil1,r~nu fI11:JJ b 'li:JJ'li~'ll eJ \I 

'll eJ\lb 'VI iilll ~~lUiil1 bbiil::m1:JJb 'li:JJ'li~'lleJ\lff11iil::iil1 £J~1~ 

~eJnilUiil1 bi1~n11Ufub~eJfn'M1ff:JJliliil • 
- n11nmnU bbiil::'ll .... 1Jil' ffff1l::~'Yi eJ LCiI bbiil::n111i1Ii1n iu bbiil:: 

'IJ 
Q.oO d I oCt. .c9 I Q..I :' 

'llU LniilelbL 1eHlnU1L 1tlH 'VI\lan 'lf1 £J1n'M1ff:JJIiI:JJ~1 bbiil:: • '" , LniileJbL1 

.dl d Q.,.o 0: ,.:;:LdA d A .d 

n11~n'M1Ln£JlnUff\l:JJ'lflCi1 'lfl1'Yl£J1 (Biology) :JJ11n 

~1\16) 'lla\l~\I~if1Ci1 

ff111'Yl£J1 : fln'M1 tm\lfff1\1n11ri1\11~m1:JJi:JJ-w~1f'lla\l 

1::U1J~1\16)1l1£J l~t1\1n1£J 

0> 
0> 



-~u,liifnnn:IJfieJm~-1fl~mii~'lJeJ~~~~~ien • ~u,liif'ldnn:IJ (Genetic • 
~t'!~~en~l~~;n'l!l-m::b~~eJu,b~:IJ'Ylm.h::m'a • Engineering) bUU,b 'Ylflil,flm'afffl~ 

DNA tn£J~ff:IJ~~eJ (Recombinant -beJu,l6JJ3J ien"ill b 'I'n::dju,beJu,16JJ3J~1 ib ~eJ:IJ ~u,~ 

DNA) byJeJ 1~i,~~~~ien~~;n'l!l-m:: ~eJ~m'ariu~baUbeJ'Vn~:: 

, , , 

~li'Yl£Jl~bn£JlieJ~riunl'ai~~eJ~u,~ln~~~~1en~U~ 

~~~bilriU~U,'lJeJ~~~~~1~~n~il,~~~~ b YleJ 1 ~1~~u~~ 
tnJU~~1:IJ~~eJ\lm11~;nNm:: hnl ~;fu:lJ1 
- beJu,16jf3Jb~eJ:IJ~eJ (DNA ligase) biJUbeJu16jfar~1ib~eJ:IJ 

, 
m'a~n'l!l-11~"'£J'Y11\1~1U,~li'Yl £Jl~ -ien1'Ylen t'! eJ\lbnen:IJlb VieJ'Yl~t'!eJ\I ffl:1J1'at1m:tl1 - ~liien1'Yl~t'!eJ\I~eJ\lm'::~un11 ien1~ml:IJf~n 

'IJ 'IJ 

m'a1i£J~u,fl11'Yl~t'!eJ\l1en£Jb*\I~ eJcil\1h~eJien1nt~ b~U1.h~ bbt'!:~ml:IJf~nen eJUffU,eJ\I~ eJ fff1l'V'Hb l~~eJ:IJ 
~1 en biJu,n ~:IJ'Yl~ t'! €I \I €I cien t'! €len b 1 t'!1 -~;nV'll~lbbt'!dit'!lin:IJl3J"iIl biJU,~ eJ\lii.l:1J1~hil\l 

• 'IJ 

i\lJ u, ,rn~11'Yl £Jl'Y1nflu,~\I"iIlbUU, brl €I 1 iien1'Yl~ t'! €I \I • 
~eJ\I~~~£Jli'a'a:IJ 1 u,nTrliien1 

'Yl~ t'! €I \I €I cil\1 b ~:IJ1::ff:IJ 

~:IJ1 £Jt;\I ~ t'!~ bn~"lnm'a~n 'l!l-1 -nlJ bbt'!:'Ylt]'l!l-~bUu,eJ\lTfm1:IJi~!il1 £Jil'lJeJ\I b~:IJ 
~U,fl111~£Jlim:mu,m'a'Y11\1~1u, bUU,eJ cil\11 'atr~~uu,ci eJ:lJbUU,b ~U,JU,bff:IJ eJb 'I'l'al: 

"" .-1'Yl£J1V'11ffm· 

Body of scientific knowledge 

1. Scientific method 

2. Scientific process skills 

3. Scientific mind 

eJ\lTfu'a:neJU'lJeJ\I~11'Yl£Jl 

- ml:IJf l~bbri FactlDatafTheory 
'IJ 

flawf Opinion 

~ 
'Ylnm\l • 

• 

-'Ylt]'l!l-~ buu,~hun£J1 £J brleJ ~1u,bUu,m-r 

ml~ffeJm::~@Jm:IJlbiJu,n~ 

'IJ 

b~U,b~£JlriU:IJ~'l!l-Ef ~\I~eJ\lU~U~~ eJ ien1cn"1 £Jfl11:IJ 
a" Q.,.o ~ 

-r:::lJm::l\1'Yln'lJu,eneJu, • 

- nlJbbiil:'Ylt]'l!l-~ffl:IJ1'amU~£Ju,bbUt'!\llcn"~1n~~;n~1u, 
:IJ1 ~u,tTu, ~~eJ ffUU ffU, u,lcn"th b ~eJn €I n11'lJ €I \I b~:IJ t~ £J • 
~;mi1u,Ju,~eJ\lbiJu,~;mi1u,bif~u'a::in~ en'al~ffeJul~ '" .. 
brl eJ~ m'aen'al" ffeJU bb;l~ t'!1 rJ '.lflf~ eJITUl rJ 1~1~~ t'! 
b ~ li €I U,b~:IJ't'J n flf\l ffl :IJ1'at1 ii.1:1J1 1\1 b U U, 'Yl t] 'l!l-~ b Yl €I 

U'j'arJlrJ~\I~bn~;rU,~lnU'aln~n1'aru:~l~ '.l bbt'!::l3J 

-;)lbiJU,11'Ylt]'l!l-~JU,~::~eJ\I~@JU,1:IJlbiJu,n~ 



9. m~~mn-1b1'Y1£J1 m~L~in~-1fh<il1)uiiL~VHnn 
'VItnrJ1IT hj'<ii1bllU~1)-1aJl~ln " "th ..... i-1uu ....... " 
m::mum~'YI~GHl-1 i-1t!um:: -'YInuru'VI1~~-1irJhl'<iilbllui1)-1aJl~lni-1uru'VI1 bllUb'VI<ilbllU~Cl 

<i QI QI q 

mum~'YI~~ 1)·nJ1~~:: 13Jhi1if~1 i riElUb~aJEI - 'YInuru'VI1~~-1imbCl::L~fum~'VI1v11<il 1)Ui1)-1aJ1~ln 
q '" 

1 um~m"J~~E1u~aJaJ~~luril~ -Uru'VI1'Y1 n 1) ~1-1~ ~ -1 irJ ~1 aJl~bI bb nu ru'VIl 'VI 11) 'VI 1 m~i-1uru'VIl b~aJ 1) bbCl::Uru'VI1U1-1 1) ~1-1 L3J'<iil bllui 1)-1 L~ 
!ItS QI q QI QI QI 

v11<ilElul~~lnm~'YI~~E1-1 v11<ilElUaJ1~lnm~'YI~Cl1)-1b~aJEI 

-brlEliitrqJ'VI1~E1\1iim~:\li"Jbblh~u i"JbblhmaJ - ~aJaJ~~lU bb~::1)-1vf1.h::nElU"lJEI\li"Jbblh 13J'<iilbllui1)-1 

(J) 
()O 
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1.4 <it~11il ~El1.J bb 'il,d~<it~fli.'ll<it bfl~ ElU;f>1 9 bb U 1~ <it Ul~l ~fl>1 bUUbb1.J1.Jl<it bbU 1~<it'Yll>1 
l'Ylm~l~<itf (Two-tier diagnostic test)"illu1U;f>1V1~<it 20 ..uEl ii;f>1V1~<it 2 <itElU ~El<itElU~ 1 bUU 

c;1b~Eln"ll'it<it 2 c;1b~Eln ii~l<itEllJflmvh~J>1..um~rn bbi.'l~<itElU~ 2 bUUc;1b~Eln"ll'it<it 4 c;1b~Eln dJU 
'II 

nld1~bVl<it~i.'l11b~Eln~1<itEl1.J1U<itElU~ 1 biiEl>1lillmVl<it~i.'ll<it t<itrJii~l<itEllJfln 2 ..uEllillnc;1b~Eln 4 
q q 'II 

1.5 Ul bblJlJl<it bb U1~<it'Yll>11'Yl m~1~<itf~ltl1 ~~HirJ1"ll'lru<itd11il~EllJ b ~El<itd11il~EllJ 
'II OJ 

fI ru111V1"lJ El>1 bfl~El>1 ij El bb~1~>1U 1 i.tl'Yl <it i.'l El>11 "lfnlJ un b1rJU ~hl1 "lfn t:l ~C;1 El rh>1 b ~ ElVll..u EllJnVl1El>1 
q q 

ul~ltlflJtld>1 bbnb"lJ Elnflf>1 ri ElU Ul i.tl1 "lf1il~>1 
q 

1.6 Ul bblJ1.Jl<it bb U1~<it'Yll>11'Yl m~l~wf~~tlflJtld>1 bbn1"lJ bb~1Ul i.tl1 "lfnlJn t:l ~c;1 mh>1 
q q 

"" "" "" "" "" tt 2. di)n1TVn~m1l1~~f)\JLU.J'l.Jd~U"d~~d't1t11~1~<?l'i 
'I 

2.1 Ul bblJlJl<it bb U 1~<it'Yll>11'Yl rJl~l~<itf~~1'l>1ifu 1tl1 ~~b ~rJ1"ll'lru<itd11il~EllJ t<it rJii . 
'II OJ 

unl'Yl rJl~1~<itf"illU1U 1 'Yhu bbi.'l~Elllilld£f~iitld~~lJnldru1 unld,r<itnldb1rJwn"ll'1'~hl'Yl m 
'II 'II 

~lU 1U 2 'Yl1U t~ rJnldtld~biiufl11~~~ b ~Ub~ rJ1nlJfl11~ ~El<itfl ~ El>1d~Vl11>1Iil~tld~~>1ffnldb1rJU l' 
q 'II 

~ , 
~ A Q..to Q../I ~d Q.,.o t.I 0 a..,...co. ~ 

fl11 ~f1n <it El>1"l.1 El>1 b UElVll bbi.'l::fl11~ b VI~l::~~nlJd::<itlJ ~ b drJunlJ"lJ Elfllf11~"lJ El>1 bblJlJ1~ bb U 1f1<it b VI El 
'II 'II 

Ul ~1 f1~ b~Elmbi.'l::lbfldl::lf~lC;"ll'itfl11 ~ ~El~fI ~ El>1(JOC) ..u El~iifil i>1 bb~ 0.50ifu i.tl t~ mblJlJl~ 
bb U 1~~'Yll>11'Yl rJl~l ~<itfbri Ellbfldl~lfbb~1 iifil~"ll'itfl11 ~ ~El~fI ~El>1ilUIil~tld~~>1ffnldb1rJU l' 

q 'II 

I Q..I ~ Q..I.::f I Q.,t ~ Q.,.I Q..oO~.c::t 
b'YllnlJ 1.00 <itlUfldl~f1n<it El>1"lJ El>1 b UElVll b 'YllnlJ 0.86 bbi.'l~<itlUfl11 ~ b VI~l~~~nlJd~~lJ ~ b drJU 

'II 'II 

b'YhnlJ 0.91 

2.2 tl flJtld >1 bb n1 "lJ bb~1U li. tl'Yl ~ i.'l El >11 "lfnlJun b1 rJU ~i.3J1 "li'n ~ ~ c;1 El rJl>1 b ~ ElVll 
q q 

..uEllJnVl1El>1Ul~ltlf1.Jtld>1 bbn1 "lJ ~nflf>1 nElU Ul i.tl1 "lf1il~>1 
q 

2.3 U lf1~bb uu~i.~lillnnldi.tl'Yl<iti.'l El>11 "lf~11bfldl~lfVllfilf111~ rJln~l rJ(p)bbi.'l~fil 

ellUllil"illbbUn (r) "lJEl>1bb1.JlJl~bbU1~~'Yll>11'Ylm~1~<itf~~fl>1ifudJUdlrJ..uEl l"lfb'Ylflitfi 27% "lJEl>1 

1il>1-b<itY{-vhu (Chung Teh Fan. 1952: 6-32) bbi.'l~f1<itb~Eln..uEl~iifilf111~mn~lrJ (p) d~Vl11>1 
q 

0.20-0.80bbi.'l::ii~1 ellUllil"illbb un (r) i>1 bb~ 0.20 ifu i.tlt~ mblJlJl<it bbU1~<it'Yll>11'Yl m~l~<it·fLriEl 
.co. 6'~.::t1 I IQ..to dlo 0 .G..I' 

1 bfldl~VI bbi.'l1 ~fllf11l~ rJln>11 rJ(p) b 'YllnlJ 0.27 -0.80bbi.'l~~fllEl1Ullillill bbUn (r) b 'YllnlJ 0.20-0.55 

2.4 Ul bblJlJl<it bb U 1~ <it'Yll>11'Yl rJl~l ~<itf~tlflJtld>1 bbn1 "lJ bb~1Ul i.tl1 "lfnlJn t:l~~1 El rh>1 
q q 
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1. nTn~·i'T\lbbtJ1.JU-:i::dh.j,~'UMJ-\lb~EJ-\l rlm~::fl113J~ifl4"UTI-:i::VI11-\ltJflfl~ 
q 

1.1 nl'VI U~1~rlU-:i::Gf-\l fli. Un1-:iGfi'l-\l bbtJtJU-:i::b3jU rlm~::fl113J i3Jl4"UTI'j::VI11-\l 
q 

~ a.,.. .c:::I&:It. A 0 a.,.. 6' a....o Q.,.oO Q.../I 6' I 

fl113J Gfl3J1'jrl'Yl1-\1 ~lU 'Yln 'M::"151 ~ bb~::Um3J fl1 ~'Vm bU vn::"lJ EJ-\l'Yl m~::fl113J Gf3JWU!i'j:;Vl11-\l1.Jflfl ~ 
q 

o OA 01 a.,.. CVa.,..6' I 

1.3 n1 VI '\.I,~ fl1 U EJl3J bU W1::"lJ EJ-\l f1111 'Yl m~:: fl113J Gf3J W U !i'j::VI 11-\lU fl fI ~ 
q 

VI 3J1 EJ ri-\l fl113J Gfl3J1'jrl"lJ EJ-\lU fl fl ~ 1 un1'jrh-\llU "h3JflU 1~ mbGf~-\l EJ EJ n riMll1::fl113J dJut:l'ih 
q 'II 

b ,r11~ 1 UU'YlU1'YlVlit1rl"lJ EJ-\l~U rlftJ el~"15EJU iifl113J b ~miul U~UbEJ-\l bfl1'jwl Ufl113J bb~n ~h-\l"lJ EJ-\l 

t:l'5u Gfl3J1'jrl'Y11-\llU 113JrltJ t:l'5u L~ mh-\lii fl113J Gf"lJ 
'II 'II q 

1.4 1 b fl 'j1::lf bb ~:: n 1 VI U~ EJ-\l ff U 'j:; n EJ tJ 'Y1 n M:: fl113J i3J l4"u TI'j::VI 11'1 tJ fI fl ~ 
q 

,...f'IVl3J~ 5 EJ-\lffu'j::nEJu 1. 1111::f1113JbUUt:l'ii.1 2. b,r1hlUU'YltJ1'YlVlit1rl"lJEJ-\l~urlftJel~"lfEJU 
'II 

3. iifl113J b iimTu 1 U~UbEJ-\l 4.bfl1'jwl Ufl113J bb~n~h-\l"lJ EJ-\l ~5u 5.Gfl3J1'jrl'Y11-\llWh3JntJ t:l'5u 
'II 'II 

n1'j1 bfl'j1::lf EJ-\l~u'j::n EJul..nb n rnGYli. un1'j~1 bb un~l3JinMrn:;"lJ EJ-\lWt'j ~n'j'j3J.yjll-\lif~13J~1'j1-\l 

m~.yj~b~r.J'j..!,t~fu:JJflU'VI3J1r.J 'VI7fl:JJT'iJ1nm~b~fln'VI7mb~\I:\I bbGl::biju 
'lJ 

.yj r.J fl :JJf1J"lJ fl\l ~3J1~n 1 'j..!,m'l:JJ iiEJ'Y&v~ Gl bbGl::U'YlUl'Yl ~1:JJ1~t'l.yj~::~\I h 
q 'lJ 

-in':b 1~~3J1~nInr.J1'j..!,m'l:JJiibU1'V13J1r.J71:JJriu':bttl~m1:JJ~1b~~ 
q 'lJ 

~b~r.J'j..!,~1:JJ1~t'l1 ~m1:JJ~1~ru~ fl\l1'j..!, .yjt~fu:JJ flU'VI3J1 r.J bbGl::tl1iU'1i\l1'j..!, 
'lJ ~ ~ 

~ ~ .... ~, • I .. d VI ... 
'j..!, 'j..!, b 'VI~1b ~~GlGll\1~1:JJ~~lJ~::~\lfI'Yll1\1 b1 

q q 

iim1:JJbbuhbbGl::hii\lbGl1 um1:JJ~1:JJ1~t'l"lJfl\l~'j..!,bfl\l iim1:JJb~mr'j..l,':h 
~\I.yj ~'j..!,bfl\l b~ flnm::'l'11'V17fl i~ ~'j..!, 1~,f Ut'ln c; fl\l 

'lJ 

m~r.J fl :JJfU-W\lfll1:JJ~ ~ b ~'j..!,"lJ fl\l~'j..!, 'Inn ~\I.yjt~fuv:r\l-ll~ bbtJ\lnU 
01 t;' A dd 'i,.oI , .:f 
lJ~:: ~u n1~t1U~:JJ'Yl:JJ ~ fl\l bb~~\1 fl fl n fl r.J1 \I b'VI :JJ1::~:JJ uu ow 'j..!,~1 'j..!,"lJ fl \I 

'" 
m1:JJdj'j..!,b'VI~btJ'j..!,~Gl 

q 
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1.5 d~U'l"lr]~n'Jd3Jrill~iT1 u,U~~~El~~Ud~nElu3J1Gd'1~ LLUUth~dh,l,~lUeh'j L~El~ 'Y1m~~ 
~ 

~ll3Ji3Jvrwlh~vr:h~u~~~:JJ1~dlci":mUd~3Jlrn 5 d~~U (Rating Scale) 
~ 

1.6 lI.l LLUUUd~biiu,~u,bEl~Lu1 rf~b ~tJl"1l'lru~dTil G{ElU b ~El~dl~G{ElU~rnlll'1"l''lJ El~ 
'IJ QI ~ 

b~~El~~El bb~l~~lI.l LU'Yl~~ El~ 1 -nnu'lXm1tJu, ~hi1 "lin~:JJil El cil~ b ~ Elv\loiJ Elun'l"liEl~lI.l:JJ1Ufuud~ 
~ ~ 

un1"lJEin~f~ rlElu,lI.1Lu1-n~~~ 
1.7 lI.l bbUUUd~biiu,~U,bEl~riufuUd~ bm1"lJbb~lll.l Lu1 -nnun~:JJ~l El til~~~~ 

~ ~ 

2. 11inldv\1~ rnlll'1"l"lJ El~ bLUUUd~biiu,~U,bEl~ L~El~ 'Y1nM~~ll:JJ i:JJvru,fd~V\il~U~~ ~ 
~ ~ 

2.1 lI.l bbUUUd~biiu,~mEl~~G{11~ifu, Lu1 rf~b ~£Jl"1l'lru~dl~ G{ElU t~ £Jii'IXn1'Yl £J1~l~~f 
'IJ QI 

~m~l"illu, lU, 3 'Yhu, t~ £JnldUd~biiu,~ll3J~~ b ~U,b~ £JlnU~ll:JJG{El~~~ El~d~V\il~'I"lr]~ndd:JJ~ll~;r 
, 

~ i,.oI 0 Q,..oo Q,..iI 4i.I.cI A 0 Q..-' A &:it. 6". 

~ll:JJtm~El~"lJ El~"lJEl~lrll:JJ bb~~~ll:JJ b V\:JJ1~G{3JnUd~~U I!-Jb d£JU,b 'I"l ElU,l3Jl~~L~Eln U~~l b~dl~v\~l 
'IJ 'IJ 

~"1l'it~ll3JG{El~ ~ Gt El~ (IOC) bb~~~~lU,ii~l ~~ u~ 0.50 ifu, LU t~ tJ~l~"1l'it~ll:JJ G{El~~Gt El~(IOC) ri 

t·hu,nld~dl~ G{ElU t~ £J trb ~£Jl"1l'l ruii~l~"1l'it~ll:JJ G{El~~Gt El~~lU, 'I"lr] ~ndd3Jrill~iTb 'Yi1nu 1.00~1U, 
'IJ QI 

~ll3Jrln~El~"lJEl~oiJElfilrll:JJb 'Yhnu 1.00 bb~~~1U,~ll:JJbV\:JJ1~G{:JJnUd~~U~b1£JU,b 'Yhnu 1.00 
'IJ 'IJ 

2.2 ufu U d ~ bbnl"lJ u~ 1 lI.l L U 'Yl ~ ~ El ~ 1 -nnu 'IX m 1£J u, ~LaJ1 "lin ~:JJ ~l El til ~ b ~ El v\1 
~ ~ 

oiJ Elun'l"liEl~lI.l :JJlufuud~ bmi,"lJ Ein~f~ rl ElU, lI.l Lu1 -n~~~ 
~ 

2.3 lI.lbbUUUd~biiu,~U,bEl~ b~El~ 'Y1nM~~ll:JJi:JJvru,fd~V\il~U~~~ riufuud~bm1"lJ 
~ ~ 

UGtlll.l Lu1 -nnun~3J~l El til~~~~ 
~ 

... 
3. D\-U1" 

~ 

nldbii tJu,uwnn Elwt1u,bilu,nldbii £Ju,uwnnnldb1tJu, 1V\~Elb V\ ~nldrn~h~ GJ ~bn~ifu, "lil £J 1 rf 
~ 'IJ ~ 

'YlU'YllU,U~~~~'Yl Elu,nl'md~'t1l"lJ El~~U, b ~ El1 rfbn~~ll3J b oiJl h bb~~b n~nT':n1£Ju, 1~lnUd~ G{Unldrn 
'IJ 

~u,v\lfil~ElU t~£J1 -nb VI~~~ nldLLn1"lJuruVll lI.l Luci'nldvr~u,lUfuud~~U,bEl~ bb~~ufuud~~1U,1 rf 
q ~ ~ q q 

.d .. I .or. A.l' t.or. 11.1 d ~ Q...,I.d d ~ Q..<I ~ .J" ~ 
:JJud~G{'Yl1)lll'1"l:JJln"lJu, (Johns, 2000) ~ tJ ElU, 'Ylu,G{~'Yl Elu,nldb d£JU,d"lJ El~u,m d£JU, 'Yll!-Jl~ £JG{dl~"lJU,buU, 

~ 'IJ 'IJ 

bbUUUU, Yinnldb 1£JU, 1"lJ El~ un b 1tJU, V\ tf~ L~funldi~nldb1tJu, 1~~ iibb u, l'Yll~nldG{1l~ ~~d' 
'IJ 'IJ 

3.1 ~m~ldU bbuUbb~~nldbiitJu,uu, Yinnldb1£Ju, 1"lJ El~un b1tJu,~ln bEln G{ldbb~~~lU, 1itJ 
'IJ 'IJ 

~l~ GJ b ~El11lV\U,~~~aJ~VI:JJl £J"lJ El~nldbii tJu,uu, Yinnldb1£Ju,1 ~~ bilu,nldG{~'YlElU,~ll:JJ boiJl hb~El~ 
~ ~ 'IJ 

Q..,I ca,... Q..I 6' I 

'YlnM~~ll3J~:JJ'I"lU,1)d~Vlll~U~~~ 
~ 

3.2 G{1l~ ElU, fiu,G{~'Yl Elu,nldb1tJu, 1"lJ El~un b1tJU, nlv\u,~ 1 rfun b1tJU,UU, Yin~l :JJUd~b~U, 
~ 'IJ 

rinlV\u,~~El bU1£JUb fi tJuoiJEl~Lb~~oiJEl"illn~"lJ El~nld'Yh~lu,n ~3J bb~~~lU,L~tJl bb~~~ll:JJ~~ b ~u, 1 u,nld 
~ 

'" 0 , 

b~ Eln'Yll~lu,bb~ ~~bbUU 

3.3 lI.lbbUUUu,YinElu,fju, b~El~ ..rnM~~ll:JJi3Jvru,£d~V\'·h~u~~~ lI.1Lu1-nnun~3J 
~ ~ ~ 
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A ..... 

3.1. UUUU&:I"fl1"j'HHI 
ACl..I :;,J'go'l A~d t 

n11d"iJ t1f1'h'lUblJUn111"iJ t1n>1'Y1<ilGH1>1 (Quasi-Experimental Research) bbUUnfl1lfllUfl1I 
q q 

• • Q.,.o Q,..II f'J' A e:I 

(Nonrandomlzed Control-Group ,Pretest-Posttest Design) (E1>1E11"iJ um"l~u. 2548 : 280)f1E1 11 

n11bbtl>1n~1I~lEl ~1>1 EI E1mtlu 2 n~1I ~E1 n~:JJ'YI<ilfl E1>1rib1t1uil t1n11-;l<iln11b1t1ui'bbuU111 -;ln1n11 
q q q 'II ::.J 

~ , 
A Q.,.<o I Q;' Q..oI .c::I ~ I A I ad 4.J Q.; d 11.1 

~Ub~l:: 5 ".l.JU 1d:JJnun11"iJ<iln11b 1t1WHbUU1d:JJ:JJElbbfl::n fl:JJfllUfI:JJ'YIb 1t1Will t1n11"iJ<iln11b 1t1U1 
'II q q 'II 

bbUU111-;ln1n11~U b~l:: 5 offu bbuulln~ t<il t1rf>1 ~E1>1n ~ :JJiin11bnU11U111liEl1lfl"iJlmfl~E1>13jEl 
::.J q 'II 

~>1~ E1111-n 1 )bbUU1~ bb U 1 fi<il'YIl>1 i'YI m~l~<ilf b~E1>1 1l11:JJ"1l1~".l.J E1>1 ~>1iiifi<il 2)bbuu1l1::biiU<ilUbEl>1 
I Q.,.I ~ Q..I a,.. Q..oI 6' I 

bb'lJU:JJ1<il11~lU 5 1::~U b1E1>1 'YIn'M::f1dl:JJ~:JJ'\AlU1l1::'V\11>1Uflflfl <ill:JJ<ill1l>111 

E 

o 

0 1 bb 'YIU nl1'Y1<il ~E1Uri E1Unl1'Y1<ilfl E1>1 (Pretest) 

O 2 bb'YIU nl1'Y1<il~flu'V\i>1n11'Y1<ilflEl>1 (Posttest) 

o A ~ ~ 0 Q..ot a.,.,J" 
<ill b U unl1b nlJ11lJ1d:JJ"lI E1:JJfl<ill:JJfll<ilU <il>1U 

'II 

q 

x 

1. b~E1n,rm1t1u.ffu3Tlltl:JJ~n'Mluri 4 t<iltlijjnl1b~E1mblJlJb"iJl::"iJ>1 (Purposive 
~ 

"" ... '" sampling) :JJl'YI>1V1:JJ<il 2 VI E1>1 b 1t1U 

2. 1 "1l1TInl1Lt1l EI ~l>1Jl tI b vJ EIfll'V\U<il~ E1>1 ri btl un ~ :JJ'YI<il fl E1>1 bbfl::n~ :JJflllJfl1I 
q q q q 

n ~:JJ 'YI <il fl E1>1 l<iifunl1-;l<il nl1b1t1U i'bbUlJ111i'n1nl1~u b ~l:: 5 offu il :JJrlUn11 
q 'II ::.J 

Q,.;o .cI v.; I .c!:I. 

"iJ<iln11b 1t1U 1bbUlJ111l1l EI 
'II 
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3. mirJ~lbihl.'Yl~~eJUnenu1rJu,(Pretest) vf~ 2 n~:IJ t~rJ1ibfl~eJ~1ieJ~~~eJ~tJd 
~ q 

ca,..o A A tf' A &:It..e:: AAA 

1. bbUU1~ bbll. lfl~'Y11~1'Yl rJ1~1 ~~1 b 1eJ~1)n:IJ".l11~"lJ eJ~~~:IJ"ll'l~ 

2. bbUUtJ1::b:n'U~'UbeJ~:lJl~11~1U, 5 1::~""Ub~eJ~ 'Vlm~::fll1:IJi:lJ'l.·f'U1f1::vdl~Uflfl~ 
q 

4. ~ ~eJu, 'Y11nl1~eJu,~l:IJ bbt:mnl1i~ nl1b1rJu, fft~~vr~'Ul;fu,bb~:: bnU11U11:IJ,) eJ:IJ ~ 
~ ~ ~ 

~1 rJ~'UbeJ~vf~ 1 'Un~:IJ'Yl~iil eJ~ bb~::n~:lJfllUfl:IJ 
q q q 

5. 1 u, 1::w;h~nl1~eJ'Ubb~::~ i~';]uu'Yl b1rJ'Uiinl11 ibfl~eJ~1i eJnl1b ii rJ'UeJu, ti'U 
q 

6. brleJ'u,~~nl1~eJu, ~~eJW~11bUu,'Yl~~eJ1JneJu,b1rJu, (Posttest) vf~ 2 n~:JJ t~rJ1i 
q ~ q 

1. bbUUtJ1::b:n'U~'UbeJ~:lJl~11~1'U 5 1::~1Jb~eJ~-nm~::fll1:IJi:IJvr'U1f1::~11~Uflfl~ 
q 

Q."o A A ft ..::9 &:It. ~ .-::fAA 

2. bbUU1~bb 'Ulfl~'Yll~l'Yl rJ1~1~~1 b 1eJ~1)11:IJ".l11~"lJeJ~~~:IJ"ll'1~ 
.... A 

3. nl1b"lJ rJ'UeJu, 'Yl'U 
q 

7. ~~eJu, 'Y11nl1~11,;] 1 ~fl::bb u, 'U~1:IJ bnm~~ih~u,~ ~ 1vf~ 2 n~:IJ bb~Ttll t:-J~fl::bb u, U,:lJl 
~ q 

lbfl11::~1~ rJl1f'Yll~ ~ii~~ eJ ~tJ 

Q.,o 0 A 6'~ 

4. n'1~~\9ln~~'t11 U~~'l t~~1~VitJf)aJ~ 
cu 

nl11irJ1 'Ufl.f~d mirJii~l~u.ffU,~ eJ'U 1 u,nl11bfl11::,K')eJ:IJ~ ~~d' 
~ ~ 

Q.,.o Q,Ja,...6' I 

1. 't1n'M-:::~':113Ja3J'W"fi';i:::Vi"l1\11J~~a 
q 

~~'Y11nl11bfl11::,K')eJ:IJ~,;]lnbbuutJ1::dju,~U,beJ~:lJl~11~"l'U 5 1::~U b~eJ~ 'Vlm~:: 
~ 

Q.,.I ca,... 6' I &:It. Q."oO A A~ Q..oo~ 
fll1:IJ ~:JJ'V'l'U1)1::WJ1~Uflfliil bb~::eJU, 'Ylu,"lJ eJ~u,m 1rJU, :IJ"lJu,~eJu,~~u, 

q q 

1.1 nl11bfl11::~1~fl::bb'U'U"lJeJ~bbUUtJ1::b:nU,~U,beJ~:lJl~11~1U, 5 1::~U b~eJ~ -nn1Y:: 

fll1:IJ i:IJvrU,1f1::~11~Uflfliil 1 ~fl::bb u, u, 1 'Unl1~ eJU,) eJ~lfll:IJ bb~ ~::,) eJ ~1 :JJ'V'lr] ~ n11:IJti~:fftil') eJfll1:JJ 
q 

:; A.d·.fo1 .... 1"" .... .r 'U U,bb~~~'V'lr]~n11:JJ'Y1U~"ll' 'U 'Yll~Uln (Positive) :lJnl1 'VI fl:: bbU, u,~~u, 

'V'lr]~n11:JJ,fu,~1~nunl1tJDu1i:JJlnftf1~ 1::~U 5 fl::bbU,U, 

'V'lr]~n11:IJ,fu,~1~nun11tJDu1i:JJln 1::~U 4 fl::bbll.U, 

'V'lr]~n11:JJ,fu,~1~nunl1tJDu1ithu,n~1~ 1::~U 3 fl::bbll.U, 

'V'lr]~n11:JJ,f'U~1~nunl1tJDu1iUeJrJ 1::~U 2 fl::bbll.U, 

'V'lr]~n11:JJ,fu,~1~nunl1tJ Du1iUeJ tift f1~ 1:~U 1 fl:bb u, u, 

til')eJfll1:JJ,f'Ubb~~~'V'lr]~n11:JJftti~:ff1 WYl1~~U (Negative) iinl11 ~fl::bbU,U,~~d 
'V'lr]~n11:JJ,fu,~1~nunl1tJDu1i:JJlnftf1~ 1::~U 1 fl:bbU,U, 

'V'lr]~n11:JJ,f'U~1~nunl1tJDu1i:JJln 1:~U 2 fl:bbU,U, 

'V'lr]~n11:IJ,f'U~1~nun11tJDu1ilhu,n~1~ 1:~U 3 fl:bbll.U, 

'V'lr] ~ n11:JJ,f'U~1~nunl1tJ Du1iUeJ tI 

'V'lr] ~nn:JJ,f'U~1~nunl1tJ Du1iUeJ tift f1~ 
1:~U 4 fl:bbU,U, 

1:~U 5 fl:bb'UU, 
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1.2 nTl:::h~·:n::~~l'VH1~n11~Yi~~~'ih'lElElmnnmJu1.h::~iiu~"UEl~~1~11~,)U 5 l::~U 
~~EI~ 'tlm~::~,)l~i:JJ~U1h::'Vdl~U~fl~ t~HJli~l~n~~U~i1U ~EI nl1'V11~1~'il~m~~::~')u~i1£J~~UU 

q ~ 

~l~l'iilU 1') ~ii~nl1~U~£JU ~ fi £JU~:: ~~ U U 'tlm~::fl,)l~ iiJ~Ulh::'VI';h~u~~ ~"lJ EI~,rn ~ ~£JUn ~ ~'Yl~ ~ EI~ 
.. q q 

o ... .f 
~~~::n~~~')u~~ ~~U 

q q 

1.2.1 nl1~U~£JU ~ fi £Ju~::~m U oy]m~::~,)l~ i~~Ulh::'VI''jl~U~~~r\ f)U~~£JU~~~::'VI &f~ 
q 

~ CV,::f I da i.o' Q..oo &:II i.o' d ::: I Q..<o 

~ 1£JU"lJ EI~um 1£JUn~~'I'l~~ f)~'I'l ~ 1£JWild£Jnl1':iJ'ilnl1~ 1£JU1bbUU')11':iJn1nl1~'IJL~1:: 5 "lJU 1')~nu 
q ~ ~ 

nl1i~nl1~~£JufbblJU'~h~3JEI t'il£Jlinl1'1'l'il~ElU~1 t-test Dependent Sample Iii,)£J tU1bbn1~ 
~ 

SPSS for Windows Version 20 

1.2.2 nl1~U~£JU ~ fi £JUfl::~~ UU oy]m~::fl,)l~ i~~Ulh::'VI';h"Ufl~ ~'VI &f~ ~~£JU"lJ EI~ 
q 

o ~ 
Q.,.o.cl I d&:t ~ Q..I d 11.1 Q,..I«l,; ~ Q,..II I Q...I Q,.II 

um 1£JUn~~'Yl~ ~ EI~'I'l ~ 1£JU'iI') £Jnl1':iJ'ilnl1~ 1£JU1bbUU') 11':iJn1nl1~'IJL~1:: 5 "lJU 1')~nunl1':iJ'ilnl1 
q ~ ~ 

.d i.o' I.::$. I .d .::I g,..- Q; d Q; ca,.. cv A ~ 
~ 1 £JU 1~~UU1,) ~ ~ EI bb~::n ~ ~~,)U~~'YlL 1£JU'iI,) £Jnl1':iJ'ilnl1~ 1£JU 1bbUU') 11':iJn1nl1~'IJL~1:: 5 "lJU 

~ q q ~ ~ 

t~£Jlinl1'1'l'il~ElU~1 t-test Independent Sample ~,)£JtU1~Ln1~ SPSS forWindows Version 20 
A f5' A Q..<I,.c:( t '1Q; cv A 6'&::. A' 

1.3 nl1,) ~ ~11::'VI ElU 'I'l U"lJ EI~um 1£JU 'iI £J b".lf'VI ~n nl1,) ~ ~11::'VI ~".lf" bUEI'VIl (Content 
q 

analysis) ~uu~'I'l~u~Yil".lfi, unl1~m~n1~flll::~uurin ~Eln~11 mh~~h::uu~~~::ijl~m.h::~~~ ~y:jEl 
q 

bb~'iI~U~~lru'VI~EI~dl~~1un11~EI~,)1~'VI~1£J(th::1l1')&i ~U~UTI~ 2546 : 132 ) t~m.J1i£J':iJ::~L£Jn 
~ 

~ ttEl 'VI 1 Yi,rn ~~£JU~ ii£JUElU fluEI Eln ~uun ~~ ~~~::i'il'4l1 ~~ un~l~ mrusMYinl'V1U'ilcffu t~ £J ehu~ 'VI'iI t:.J ~Yi 
q q q 

,rm~£JU~ii£JUbb~d~L£JnElElmuuu':iJi£J~lU~l" G) 

"'" "'" ff 2. U'l,I"'J~~'Y11\1TYlU1~1G1f@l'l" 

llii'Yhnl11~~11::~"li EI~~':iJln ~~UU1'i1 bb U,)~'iI'I'l1~1'1'l £J1~1 ~'ilf ~~EI~ 1)11~".lfl~"lJEI~~~ii.;g1~ 
~ 

~ ~ 
.d Q,..t Q...I .dI 

~"lJU~ElU~~U 

2.1 ~1,)':iJl'\Kfl::bbUULbUU1'i1~m,)~'iI'I'l1~1'1'l£J1~1~~f ~~EI~ 1)11~".lfl~"lJEI~~~ii.;g1~ 
".lfu~ 2 ~,)~~Eln °V\j'ff)~rf~l~~'VI~t:.J~ (Two-tier diagnostic test) nl1~~t.l~n~~~~Ud~'iI"lJEI~~~~£JWi:nn 

q q ~ 

nl1u1:: £In ~':iJlnnldi~n~ ~ bb U ,)~'iI"lJ EI~e11 £J'illf (Haidar,1997)t~ £JU1::n EluIii') £Jrf~'VI ~'iI 5 n ~ ~ 
q q q 

Q..; .J" A IJ,.<I A Q; I • 

'iI"U 1. ~~U')fl'ilrm~EI" (Sound understanding; SU) 2. ~mdflm1n~EI~Ul~~,)U (Partial 
~ ~ 

understanding; PU) 3. ~md~'ilt1n~EI~Ul~~,)Ufl~1~~fl~ElUU1~~,)U (Partial understanding 
~ 

with specific misunderstanding; PUSM) 4. ~m,)~'ilfl~l'i1~~~ElU (Specific misunderstanding; 

SM) ~~~:: 5. hJiibbu,)~~/l3Jiifl,)lm,Y1h (No understanding; NU)t'il£Jii~nru~nl11~~::bbWU, 
I I A ~ 6' Q..IJ' 

bbU~n~mmd~'iI'I'l1~d'l'l£J1~1~~1 ~1~~111~ 12 'iI"U 
q 



(Sound understanding; SU) 

2) bbUl~~t1n~€l~Ul~~':l'U ... 
(Partial understanding; PU) 

.c=. IQ..I I .d 
3) bbUlfl~tJn~€l~Ul~~dUfl~l~bfl~€lU 

U1~~lU (Partial understanding with 

specific misunderstanding; PUSM) 

~ '" 4) bbUlfl~fI~l~bfl~€lU 

(Specific misunderstanding; SM) 

5) 1~ihbUl~~ (No understanding; 

NU) 
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4 

Gn6JT':im~€ln~€lU : ~lb~elnt1n~€l~ ... 
: b'V\~~~t1m~£J~ 1 "liE! 3 . ... 

,:9 Q.,.o d IV 

Gn6JT':im~€ln~€lU : ~lb~€lnt1n~€l~ 2 ... 
: b'V\~~~t1m~£J~ 1 "liE! . ... 

1 

o 

2.2 ~ Lfl"J"l::vf~lfl::UU U riL~~lmLlJ'l.J'r<im U 1~<il'Yll\1~'Yl m~l~<ilf L~El\l li"J""J":lJ"1l"l~hJ El\l 

~\I ii;j~ <il L<il rJ1i~1 ~ii ~~U;i1U ~El nl"J"Vll~l Lu~ mL~::Gt1uLt1 rJ\I LlJU:lJl <il"J"~lU "J"1 :lJn\lnl"J" 
~ ~ 

, , 
.c:::.. &::IaA 1.c:I Q..oO &:i Q.; &:i I &:i.c:l ~ Q..oo .c:I '2,.1 Q..<o 

"1.1 El\l ~\I :lJ"1l"1 <il n ElUL "J"rJULL~::VI ~\I L "J"rJU"1.I El\lum "J"rJun~ :lJ'Yl<il ~ El\l'Yl L 'W U<il 1 rJnl"J"~<il nl"J"L "J"rJU~LLlJlJ1!J 

,)n"J"nl"J"~lJL~l:: 5 .ffu 'h:lJfllJnl"J"')<ilnl"J"L1rJufLLlJlJ'i1:lJiiEl L<ilrJ1inl"J"'Yl<il~EllJ~1 t-test 
qJ 

Dependent Sample ~1 rJ hhun"J":lJ SPSS for Windows Version 20 

2.2.2 nl"J"LU1rJlJLfirJlJfl::LmULLlJlJ1<ilUU1~<il'Yll\1~'Yl rJl~l~<ilf L~El\l li"J""J":lJ"1l"l~ 
, , 

&:It. &:i.clA Q,..II;e:::::t Q.,.o a I .c:I d ~ Q,..o d: ~ Q; Q.; 

"1.1 El\l ~\I :lJ"1l"1 <il VI ~\I L 'n.JU"1.I El\l un L "J"rJU n ~:lJ 'Yl<il ~ El\l'Yl L "J"rJU<il1 rJ nl"J"~<il nl"J"L "J"rJU "J"LLlJlJ111~n"J"nl"J" 
q qJ ~ 

A ~ I Q,..II Q,..oo .cI CJ,I I A I d.c::l CJ,I Q..oO .c:I IioI 

~lJ L~l:: 5"1.1 U "J"1 :lJn1Jnl"J"~<ilnl"J"L "J"rJU "J"LLlJlJ"J"1:lJ:IJ El LL~::n ~:lJ fl1lJ fl:IJ'Yl L "J"rJU<il1 rJnl"J"~<ilnl"J"L "J"rJU "J" 
qJ • q qJ 
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UtJtJl!J,)'ndn1d~lH~1:: 5.ffU t~~lin1d'Yl~H'feJtJ~h t-test Independent Sample ~"whhund3J 
SPSS forWindows Version 20 

A A .::l6l IJ.fl A 6' i; 
~fl<PIYl t~ t"nTl"H~1'1~Vi'2.lelaJ~ 

III 

1. ~ii ~nld'VI1fl rn1l1'W"l.I eJ~ Lfl~eJ~3j eJ n1d'VI1~lfl11aJ L fi tI~ ~d~ L if~ L ifeJ'VI1 t~ ~'VI1~1~"l5ii. 
~ 

fl113J~eJ~fl~eJ~ (IOC) n1d'VI1~lfl113Jmn~1~ (p) LL~::~1e.l1U1~"il1Lmn (r) "l.IeJ~LLtJtJl~UU1~~ 

'Yl1~1'Yl ~1 ~1 ~~f~f1~ L UU d1 ~-neJ t~ ~1 in1dl Lfld1::lf-neJ ~eJtJ LUU d1 ~-neJ (Item- Analaysis) 

liL'Ylflitfl 27 % "l.IeJ~ ~~-L~lf-v'hu (Chung Teh Fan. 1952: 6-32) 
~ 

2. ~ii~~U!lU L~LLri ~lfeJ~~:: (Percentage) fl::LLUULU~~ (Mean,X) U~::~lLtl~~LtJU 
3J1~d!lU (Standard deviation) 

~ii ~ fil i1 u n1d'Yl ~ ~eJ tJ ~3J aJ ~ ~1 U 1 U n1 dL U~ ~ tJ L Yi tltJ fl:: U U ULLtJtJ 1~ LL U 1 ~ ~ 'Yl1 ~ .. 
, 

I I.d. Q..,.o Q Q.,.oo Q I .c:I.:::I OIJ,I Q.,.oo .c::t ~ Q.,.f 

d::'VI11~tJflfl~ n E1UL d~ULL~::'VI~~L d~U"l.IEI~Un L d~Un~ aJ'Y1~~ eJ~'Yl L d~U~1 ~n1d~~n1dL d~U dUtJtJ1 11 
~ ~ ~ ~ 

,)'n dn 1 d ~tJ L ~1:: 5 .ffu -:i1aJ 11tJ n1 d,)'~ n1d L ~ ~ U fLL tJ tJ'h 3J 3j eJ t ~ ~1 in 1 d'Yl ~ ~eJ tJ ~1 t-test 
~ 

Dependent SampleLL~:: 1 un1dLU~~tJLYi~tJfl::LLUULLtJtJ-r~UU1~~'Yl1~1'Yl m~l~~f L~eJ~ llddaJ"l51~ 
"l.I eJ~ ~~i.ii11 ~ LL~:: LLtJtJUd:: Liiu~meJ~ L~eJ~rrn1!l-::fl11aJim~'''ulh::'VI'-j1~tJfl fl ~'VI i~ L~~U"l.I eJ~it'n L~~U 

~ 
, V 

I Ad CJ,.I Q..,.o d OIJ,I Q...I a..o d a.". I a....o a,., Q ~ 

n~3J'Yl~~ eJ~'YlL dtlU~1 tln1d~~n1dL d~UdLLtJtJ111~ndnld~tJL~1:: 5 "l.IU d1aJntJn1d~~n1dL d~Ud 
~ ~ ~ ~ 

, V 
I A CV.,::i I d.d OIJ,I Q../I .c:::I OIJ,I Q..oO Q.,.o d Q,..II 

UtJtJd1aJaJ eJ u~::um dtiUn ~aJfl1tJflaJ'Y1L d~U~1 ~n1d~~n1dL d~UdLLtJtJ111~ndn1d~tJL~1:: 5 "l.IU 
~ ~ ~ ~ 

t~~lin1d'Yl~~E1tJ~1 t-test Independent Sample lLfld1::lf~1 ~ tUdundaJSPSS (Statistical 
A 6'Q.I A Q.I A 6' 

Package for the Social Sciences) version 20U~::1Lfld1::'VI"l.IeJaJ~L"l5~flrn1l1'W~1~n1d1Lfld1::'VI 
~ ~ 

Lif~LdeJ'VI1 (Content analysis) 



• -=t 
lJ'Yl'Yl 4 

n1~1,r£J'd'ii"il~lh::~\'1~b vJa b1.l~£JU b firm bb Ul~~'Yl1~1'Yl £J1~1 l;'{~fbb~::'Ylm~::~n1:IJ i:IJvrulI 
q 

~::~11~U~~~"lJa~,rnb~£Ju.ff'l-baJ1W:IJ~nM1iHI4 rlL~fun1~,r~n1~b~£JufbbUU111,)n~n1~~Ubl;'{1:: 5 
q ~ ~ 

IV 
a.... I Q.; Q.; .d ~ I A IJ.oIA a.... dl 0 A ~v 

"lJ U ~1:IJ n U n1~"il ~ n1 ~b ~ £J U ~ bbU U~l:IJ:IJ a t-Jl"il £J"il~"lJ a'l-b1 b l;'{ua t-J ~ n1~1 b~~1 ::~"lJ a:IJ ~ ~1:IJ 

n 

x 

S.D. 

df 

p-value 

t 

* 

A tt'U 

bb 'YlU 

bb'Yl 'I-b 

bb 'Yl'l-b 

bb'Yl 'I-b 

bb'YlU 

bb 'Yl 'I-b 

bb'Yl 'I-b 

~ ~ ~ 

IV ....., .. 
"D''l-bbb~~fll1 :lJal;'{~:: 

~11:IJU1"il::bilu~1~fuuan~h,r£J~1~ru'Yl1~l;'{ii~ ... 

t:.Ia nTi'J t~'i'1~Vi'll flaJa 
cu 

n1 ~l,r£Jl 'I-b~ f~ it ~1')£J ii~1 ~u-iu~ au 1 'l-bn1 ~'Il1 b l;'{U a t-J ~ n1~1 bfl~1::lf"lia:IJ ~ ~1:IJ 
~ ~ 

1~fl1.l~::l;'{~~"lJa~n1~1,r£J <il~it 
q 

IV 
Q.,.<o .d ~ Q.; Q.;..::::l Q..<O I Q...o a..,.. ,::C IJ.oI 

1. t-J~"lJa~n1~"il~n1~b~£JU~bbUUd11"iln~n1~l;'{Ubl;'{1:: 5 "lJU~1:IJnUn1~"il~n1~b~£JU~bbUU 
~ ~ ~ 

IV 

2. b1.l~£JUb fi£Jut-J~"lJa~n1~,r~n1~b~£JuibbUUllJ,)n~n1~~Ubl;'{1:: 5 ,rW'h:IJnUn1~,r~n1~ 
. IV 

.cI q..o 1.c9 Q.,,;o.d q..o Q..oo a...o.::!!l. Q.; I Q.; Q...o Q.; 6' 

b ~£JU ~bbUU~l:IJ:IJ a bb~::n1~"il~n1~b ~£JU ~bbUUl 11"iln~n1~l;'{U bl;'{1:: 5 "lJU ~ a'YlnM::fll1:IJ l;'{:lJV'lUli 
~ ~ ~ 

~::~11~U~~~ 
q 

3. b1.l~mJ b fi£JU t-J~"lJ a~n1~,r~n1~b~£JuibbUUllJ,rn~n1~~u bl;'{1:: 5 -ill, ~1:IJnUn1~,r~n1~ 
.c:::I Cl.I I ~ Q.;.d q..o Q,.oO Q.; d ~ I A A 6' 

b~£JU~bbUU~l:IJ:lJa bb~::n1~"il~n1~b~£JU~bbUU111"iln~n1~l;'{Ubl;'{1:: 5 "lJU ~mmlfl~'Yl1~1'Yl£J1~1l;'{~~ 
~ ~ ~ 

Q.,.oI .d 1)..1 a,... a.... A ~ I Q.; Q.; .c:I 1)..1 

4. t-J~"lJa~n1~"il~n1~b~£JU~bbUU111"iln~n1~l;'{Ubl;'{1:: 5 "lJU~1:IJnUn1~"il~n1~b~£JU~UUU 
~ ~ ~ 

I A I A &:to 6" 

~l:IJ:lJa ~aUU1~~'Yl1~1'Yl£J1~1l;'{~~ 
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1. ~~'lI el\l n"1"~{PI n1'H~lIU~UtJtJ11'1~n"n1'~'ihHal:: 5 :ui'J3,lfltJ nl"~{PI nl"t~lIU~ 
~ ~ ~ 

I .::t • Q.,,; Q,.I Q,.I tf I 

utJU,,'J aJ aJ el {PI flVln'M-::A'JlaJ aaJ'nUfi"::Vi'Jl\ltJ A A~ 
q 

b~f)~m~lt!-JL'l"lJe:h''J'Ubb'lJUnT'ji'~nT'n~t1ufmJ'lJlf11J~n'J'nT:i'~Ub~l::: 5 .ffu 'h:JJnUnl'J'i'~nl'J' 
~ ~ ~ 

b~t1UfbbUU'il:JJiif)~ii~m1nl!J-:::~nl:JJi:JJvru1h~~11,:!U~WIL'l"1Jf),:!Unb~t1U'J':::~U.ffUaJ1W:JJ~nl!J-1U~ 4 
~ q 

~1 t1nl'J'bU~t1U b fi t1U 'I'lnl!J-:::~11 :JJi:JJvrUTI'J':::~11,:!Ur1 ~L'l"1J f).:! un b~t1Un~:JJ'YI~ L'l f).:J~b ~t1U~'J t1nl'J' 
q q .., 

Q,.; &::I V Q,.; Q,.,f.c:s Q,.; I Q.,.o Q,.; d 4.1 I d I Q.; d 

1J~nl'J'b 'J't1U'J'bbUU'Jl1~n'J'nl'J'~U b~l::: 5 "1JU 'J'l:JJnunl'J'1J~nl'J'b 'J't1U 'J'bbUU'J''J:JJ:JJ f)n f)UbbL'l:::~ L'l.:J b 'J't1U 
~ ~ ~ 

1~t11i t-test bbUU Dependent Samplel~t!-JL'l~l:JJ~l'J'l.:J 13 

"llf):JJL'l 
~ 

bU~t1Ub fimJ 
x 

3.87 

4.17 

S.D. 

0.28 

0.30 

t 

-4.036* 

, 
* iium~·1~ru'YI1.:J~ft~fi'J':::iu 0.05 

OJ 

df p-value 

31 0.000 

1Jln ~l'J'l.:Jirn b ~t1un ~ :JJ'YI~ L'l f).:J~1~1unl'J'i'~nl'J'b ~t1U fbbuul11i'n'J'nl'J'~U b~l~ 5 .ffu 
q ~ ~ , , 

I Q,.; Q.,.o .::I V 14&:1 d 1&::1 Q..oI 

'J'l:JJn U nl'J'1J ~nl":ib 'J't1U 'J'bbUU'J'l:JJ:JJ f) :JJ ~::: bb UUbQL'l tI bbL'l:::r11 b u t1.:J b UU:JJl ~'J';jl U"1J f).:J'YIn l!J-::: 
~ a 

r111:JJi:JJvrUTI'J'!'Vdl.:JU~~L'lrif)Ub~t1UdJu 3.87 LLL'l! 0.28 ~1:JJ~liU~lU'VI~.:Jb~t1UbtlU4.17 bbL'l::: 
q 

0.03 ~l:JJ~l<tU 
, 

nl'J''YI~ ~f)U'YI1.:J ~i1 ~V'lu';hun b~t1U fi b~t1U~l t1nl'J'i'~nl'J'b~t1Ui'LLUUllJi'n'J'nl'J'~Ub~l::: 5 
~ I Q..I Q...t d Ii.I 14dQ..,t Q.oI Q,.;({ I I I d I 

"1JU 'J'l:JJnunl'J'1J~nl'J'b 'J't1U 'J'bbUU'J'l:JJ:JJ f):JJ'YIm~:::~11:JJ~:JJV'lUli'J':::'VI11.:JU~~L'l ~.:Jnl1n f)Ub 'J't1U f) tIl.:J 
~ q ~ 

dea,... 0 Q,.; AoC.,d Q,.; d Ii;' Q,.; A 11.<0' d A Q,.; 

:JJUtI~1~ru'YI1.:J~rl~'YI'J':::~U 0.056jJ.:J~f)~r1L'lf).:JnU~:JJ:JJ~~lU"1Jf)'YI 1r1f)~:::LLUU"1Jf).:J'YInM::: 
OJ ~ 

Q,.; Q...oo tj' I Q;.c:::I I da v Q.,.o a "" Q..I Q,.; 

~11:JJ ~:JJV'lUli'J'~'VI'Jl.:J U~ ~ L'l"1J f).:Jun b 'J't1un L'l:JJ'YI ~ L'l f).:J'YI b 'J't1U~l t1nl'J'1J ~nl'J'b 'J't1U 'J'LLUU1 111Jn'J'nl'J' 
q q ~ ~ .., 

A Q,.; I Q..oI Q,.,f &::I g.I I A Q,.; &::I I I &::I 

~Ub~l::: 5 "1JU 'J'1:JJnunl'J'1J~nl'J'b'J't1U'J'bbUU'J'1:JJ:JJf)'VIL'l.:Jb'J't1U~.:Jn11nf)Ub'J't1U 
~ ~ 

... 
2. ttJ~mJ t flllU ~~'lI fl\l nl"~{PInl"b~m.~iUUU1 !J~n"nl"iflHal:: 5 '21"i'JaJrlUnl" 

... 
'il {PI nl"b~lIU~bbtJ1Ji'J aJ &i fl U~:: nl"'il {PI n1'n~lI"~bbUU11'1'il n"nl"ifu bal::5 11" ~ m1 n 'M-:: 

~ ~ ;.J 

Q.; Q.,,; tf I 

A'JlaJaaJ'nUfi"::'Vnl\1UAA~ 
q 

btlunl'J'~nl!J-lii.:J t!-J L'l"1J f).:Jnl'J'1 i'J'u bbUUnl'J'i~nl'J'b~t1U fLLuul11i'n'J'nl'J'~U b~l::: 5 ofu 
~ ~ ~ 

I Q..I Q,.; .A g.I I d d&::l I Q,.; Q,.; a." tj' I Q,.; d Q,.; ct: 
'J'1 :JJnunl'J'1J ~nl'J'b 'J't1U 'J'bbUU'J'l:JJ:JJ f)'YI:JJ~ f)'YInl!J-:::r111:JJ ~:JJV'lUli'J':::~'Jl.:JU~r1 L'l"1J f).:Jun b 'J't1U 'J':::~U"1l'U 

~ q 
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3TlHJ:JJ~m!l'1iHI 4 i1fJn11bU~mJb.yj£JUl1m!l'~~11:JJi:JJvrU1f1~vd1-\1U~~t'I"1Je:J-\lUnb~£JUni.'l:JJ'Ylcnt'le:J-\lfl , , 
'" .d C}.; Q.,.I ~ Q.J Q.,.I Q.,.I A CL.J I Q.; Q..,I e:::t CJ.,I I A 

b1£Jucn1£Jn111Jcnn11b1£JU1bbUU1lJ1Jn1n11~Ub~1~ 5 "1JU 11:JJnun111Jcnn11b1£JU1bbU'lJ11:JJ:JJe:J bbt'l~ 
~ ~ 

um~mt.ni.'l:JJ~1u~:JJ.yh~£Jui1£Jn11icnn11b~rJwfbbuulllin1n11~Ub~1~ 5 .ffu VI~-\lb~rJutcn£J1i t-, , ~ ~ 

test bbUU Independent Sample L~~t'lcn1:JJcn111-\1 14 

cn111-\114 ~ t'ln11b U~£JU b.yj £JU~~bb U U l1nM~~11 :JJi:JJ~uf1~Vli1-\1U~~t'I"1J e:J-\lun b~rJU flb~rJui1 £Jn11 , 
'" Q,..<I .d. q,; Q; Q.,.I do Q.,.I I Q.,.I Q.,.I .d. Ii.I I A Q.; .d 

1Jcnn11b1£JU1bbUU11l1Jn1n11~Ub~1~ 5 "1JU 11:JJnun111Jcnn11b1£JU1bbUU11:JJ:JJe:J bbt'l~Um1£JU 
~ ~ ~ 

flL~fun11icnn11b~£JuibbuullJin1n11~ub~1~ 5 .ffu 

, 
, "" 

nt'l:JJ'Yl , 
bU~£JU b.yj rJU 

n 

31 

32 

x 

3.84 

4.17 

S.D. 

0.31 

0.30 

t df 

-4.169* 61 

p-value 

0.000 

1J1n cn111-\1v-l u';hun b~£JUn i.'l :JJ~1U~ :JJflL~fun11icnn11b ~£JU fbbuulllin1n11~u bfn~ , , ~ ~ 

5 .ffu ii~~bmUbU~mbt'l~~1bilrJ-\lbUU:JJ1cn1~1U"1Je:J-\lr1nM~~11:JJi:JJ~u1f1~Vli1-\1U~~t'lbUU 3.84 
~ , , 

o Q.,.I Q.,.o d I .c::t.c:l ~ a.,.. .d C}.; IV a.,.. A 

bbt'l~ 0.31 cn1:JJt'l1cnU bbt'l~ 'Um1£JUnt'l:JJ'Ylcnt'l e:J-\I'Yl b1£Jucn1 £Jn111Jcnn11b 1£J'U1bbUU11l1Jn1n11~Ub~1~ , ~ ~ 
'" , , 
Q.,.I, Q.,.I Q..o d g,; I A.d .ct l.d Q.,.I 

5 "1J'U 11:JJnun111J<iln11b 1rJU 1bbUU11:JJ:JJ e:J :JJ~~bm UbUt'I mbt'l~~1 bU £.1-\1 bUU:JJ1cn1~1'U"1Je:J-\I'YlnM~ 
~ ~ 

~11:JJi:JJ~U1f1~Vli1-\1U~~t'lbUU 4.17 bbt'l~ 0.30 cn1:JJ~1~U , 
AA I a,... Q..oo a.,.. 6' I o.,..o.d I .ct 

n11'Yl cn ~e:JU 'Yl1-\1 ~rl cnv-l U11'Yl n M~~11:JJ ~:JJv-l Uli1~Vl11-\1 U~~ t'I"1J e:J-\I un b 1£JUn t'I:JJ'Yl cn t'I e:J-\I:JJ , , 
Q..<o Q,..I Q.,.I 6' I I Q.,.I.d I I .dQ.,.l 0 Q.oI AAd Q.,.I 

'YlnM~~11 :JJ~:JJv-lUli1~Vl11-\1U~~t'I ~-\ln11Un b 1£JUnt'l:JJ~1U~:JJ e:J £J1-\1 :JJU£J ~1~ru'Yl1-\1~tlcn'Yl1~cnU 0.05 
~ qj q q QI 

& q,; Q.,.I A q,; d. A Q,..I.ct I d d CJ.,I Q,..I .::I CJ.,I Q.,.I Q.,.I 

6O'-\I~e:Jcn~t'I e:J-\lnU~:JJ:JJcn~1U"1J e:J'Yl 2 ~ e:J 'Um 1rJunt'l:JJ'YlcnfW-\I'Ylb 1£JUcn1 £Jn111Jcnn11b1£JU1bbUU1 1l1Jn1 .... , ~ ~ 

'" A Q.,.I I Q,..I Q,..I .c:i Q.J I A Q,..I .d. I Q.,.I A I 

n11~Ub~1~ 5 "1J'U11:JJnun111Jcnn11b1£JU1bbUU11:JJ:JJe:J ~~bmUVlt'I-\lb1£JU~-\ln11um1rJunt'l:JJ~1U~:JJ 
~ ~, , 

.yjb~£Jui1£Jn11icnn11b~£JuibbuullJin1n11~'lJb~1~ 5 .ffu bbuuun~ 
bri e:J b U~£JU b fi £JUl1n M~~11:JJ i:JJ~uf1~Vli1-\1U~~ t'lVI ~-\I b~£JU "1J e:J-\I un b~£J un i.'l:JJ'Yl cn t'I e:J-\I.yj b~£JU , , 

g.I Q.,.I .d CJ.,I Q.,.IQ,..I A :::., Q.,.I Q.,.I d IJ,I I d-

cn1 £Jn111J cnn11b 1£J'U 1bbUU11l1Jn1n11~U b~1::: 5 "1JU 11:JJnun111Jcnn11b 1£JU 1bb'lJU11:JJ:JJ e:Jbbt'l~ 
~ ~ ~ 

um~rJuni.'l:JJ~1u~:JJflb~£J'Ui1 £Jn11icnn11b~rJufbb'lJulllin1n11~Ub~1::: 5 .ffu 11£Jtl-\l~U1~ntlU 5 , , ~ ~ 

i1U Li~t'I~-\I bb~cn-\l1 'UIl1v-lU1:::n tlufl 7 



5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

1 

0.5 

o 

II[[][] 

DCITJ 

rnm 

4.06 

4.25 

IIIIII~IU I 
IIIIII! IIIIII! I 

3.89 3.55 

4.13 3.92 

, 
bb~n<?ll"nUEJ ~1,,3jUtJGt1flruYi1:~U 0.05 ., 

80 

I ~ 1111 i 1111111111 
DIIlJ]] 

3.98 3.72 

4.24 4.32 

\ill n 111 'V'Ilhi~n El U Y1 7 ~1 ~THl ~'nJL~ ".11 U m ~ rJ U Y1 L ~rJ U~l rJ nl1'-;~nl''H ~ rJ U i'LLU U 
q ~ 

A I Q,..I ca,... .d Ii.I I A d,Q,..I CV Q.,.oft I CV.d IJ,;I 

~UL~l~ 5E 1'l:IJnUnl1'\il~nl1'L 1'rJU1'LLUU1'l~~ El ~'YlmY~fll1~ ~~'WU1i'1'~'V\11-\1UflflL'l'V\ L'l-\l L 1'r.m~nu 
~ q 

Y11 ~El~lUI111::~\1,1~~ LtlUi'ElrJL'l::4.25~lU~ 2 ~Elnl1'L"1il h 1 WIJ'YlUl'Yl'V\,xl~"lJ El-\l~U~fU~~·.IHlU 
~ 

~~LlJUi'ElrJL'l~ 4.13 ~luY1 3 ~Elfl11~L;imiulu~uLEl-\l i'ElrJL'l~ 3.92 ~lUY14 ~Elnl1'Lfll1''Wlu 
, , , 

'f)111Jbb<ilnCill"anEJ,,~5lt 1e1EJ~~ 4.24 bbt'l::~lUfi 5 fleJnldiil"lU111JnlJ~ElU i'elEJ~: 4.32ti1U 
~ ~ , ., 

Q..oI.d .c::t.:::( ~ cv .c:I IJ,;I Q,..I Q.,.I do Q,./I .::CQ,..I Q..o Q,..I ft I 

um 1'rJu 'I'lL 1'rJU~1 rJnl1'\il~nl1'L1'rJu~LLU1J1D\iln1'nl1'~UL~1:: 5 "lJU ~'YlmY::fl11~~~'WU1i'1'::'V\11-\1 

UflflL'l~lUY11 ~El~lUI111~irtl,1~~HlJUi'ElrJL'l~ 4.06~lUY1 2 ~Elnl1'L"1ilhluU'YlUl'Yl'V\,xlY1"lJEl-\l~U 
q ~ 

Y1futi~"15ElU ~~LtlUi'ElrJL'l~ 3.89 ~lUY1 3 ~Elfl11~L;imiulu~uLEl-\l i'ElrJL'l:: 3.55 ~lUY14 ~ElnTl 
Lfll1''Wlufl11~LL~n~l-\1''lJEl-\lir~u i'ElrJL'l:: 3.98 LLL'l::~lU~ 5 ~Elnl1'Yll-\11U~1~nuir~u i'ElrJL'l~3.72 

~ ~ 

Lrl El LlI~rJU LVi rJul UI11'W1'1~Un L~rJU Y1 L~rJU~1 rJnl1'-;~nl1'L~rJufLLUU1D-;n1'nl1'~U L~l:: 
., , 
cv I Q,..I Q.,.o d. IJ,;I I d dQ.,o I Q,..I.c:t. .c:td IJ,;I 

5 "lJ U 1'1 ~n Unl1'\il~nl1'L 1'rJU 1'LLUU1'1~ ~ El ~'YlnM~~-\ln11Um 1'rJun L'l~fllUfl ~'Yl L 1'rJU~1 rJnl1' 
~ ~ q q 

-;~nl1'L~rJui'LLUU11l-;n1'nl1'~UL~1~ 5 ill. lu'Yln~lu LL~iiLVirJ-\l3 ~lU ~El ~lufl11m~miulu 
~ ~ q 
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mirJ1 Lfl 11::lf e)'U, fiu"lJ eh'lUm ~rJUL ~:IJL~:JJ L ~ fl~n1!l'1U~irJriii(:.J iii ~ flnl1'1'h"lU 11 :JJnu 
~ q 

" ... v,.I~ I Q.,.o &:t I &:t.::t ~ Q,..II .d ta.; fl.,o Q,..II A ca,.. I Q..oo 

(:.J flU v.lU11Un L 1rJ un iii 3J'Yl <n iii fl"'Yl L 'WU<n1 rJnl1~<nnl1L 1rJU 1UUU111~n1nl1GfU LGfl:: 5 "lJU 11:JJnu 
~ q ~ :;.J 

nl1i<n nl1L~ rJU fLLU'lJ11:JJ ii fl Gfl :JJl1f:l ri~::'Yll"lU i.<?lJ" 2 LLUU ~ mf""l UL~ rJ1 UiiI::"lU n ~:JJ 1 U 
~ q 

"lJ ru,::~n~ :JJfl1Ufl3J~ L1rJU<?l1 rJnl1i<nnl1L~rJufuuUl11';)"'n1nl1~U LGfl:: 5 .ffu ~lU 1 'Vmh~flnri~:: 
q q ~ :;.J '" 

'Yll"lUL~rJ1 :JJlnwh"lun~:JJ (:.JiiI,;)lnnl11Lfl11::lf flU fiu v.lUlliiu~irJ4 ~lU riii(:.JiiI~ flnl1L~ fln 
q q 

1tJ LLUUnl1'Yll"lU"lJ fl"J" Gffl"n ~:JJ ci"d <?llUnl1i<nnl1L 1 iii 1 (:.J iii (:.J~ <n"lJ fl""lU n1::U1unl1'Yll"lU 
~ q 

UiiI::fl11:JJf~n 1 Unl1'Yll"lU 
~ 
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.... .... 
1. ~l'U.nl1'''il~nT'H 1fll 

un L ~ tlU 1 U n ~:JJ 'Yl ~ fl f) ~ L~ f)n~"il :;Yh~lUn ~ 3J :JJln nl1 nl1'.yh~l UL~ tl1 Lij 'U.1'1 tllJ fl fl fl 
q q q 

L iif)~"illnnl1'~1fi ~U h L~ f)n~"il:;.yh~lU 11:JJn'U.L 'W1'l:;'Ynn L "lJl hl~~11 L 1fll~1 "111u1 'U.nl1'U~m~l'V1~f) 
nl1'bbfl n b u~ tI 'U.fl 11 :JJ ~~ L ~ unlJ Lvi f)'U.1 'U.n ~:JJ djUL~f)~~ L~tI L 1 flln~ 1 i1':;tI:;L 1 fll'U.l 'U.LL~ii ~1:JJ11'rl 

q 

lJ~'VI11'''il'''lfinl1'i.~ 

~1 f) £h~fl11:JJ~~ L ~U"lJf)~un L~tI'U.1 'U.n~3J'Yl~fl f)~ 1 U~lU"lJ f)~nl1'ilfinl1'L 1fll ~~d' 
q 

"1 iLdfll1 'U.nl1'.yh~l'U. 'U.l'U. L 'W1'l:;ll~:JJlru~lULtI f):; ~ f)~i~~1'1' 1 ~L 'VI:JJ1:;~:JJ" 

"dj'U.~lU rl1 iL 1fll Wf):; iinl1'U~m!l-l bLflmu~ tI'U.b vif) 1 ~~lUL~1"il" 
"'U.1U f)1"il::L~m1fll ii'VIfllmb'U.1~1fi LL~ill~.;rmnu"lJf)~~lU" 

q 

"illnfl11:JJ~~ L ~U"lJ f)~un b~tI'U.1 bfl1'1:;'VI1~lT~1'U.n ~3Jn~ LL3Jl1"il:; 1 iL 1fllY1 f)U"lil~'U.l'U.bb~ t.J fl 
q 

rli.~;] f) fl11:JJ'VI fllnVl fll tI'Yll-\1 Lm 1~ 1fi"lJ f)~ Lvi f)'U. 113Jn ~3J ~nl1nl1' 1 iL 1 fll'itf) tI fl~ LL~ lJ'Yl ~1'U"lJ f)~ 
q q 

~l'U.£l~ i.~i'~ L"il'U.~~,funl1'i~nl1'b1fll dj'U.~~~l~ru~l'V\'flJ LL~fl:;~lU un L~tI'U.1 'U.n t'l :JJfl1lJfl:JJ b~ f)n~ 
'" q q 

"il:;Yh~l'U.brJU1'l tllJflflfl L 'W1'1::yh~1'U.~:;lfi1mbfl:: 1 ib 1fllUf) tlfl~ 
q 

~1 f) £ll-\1fl11 :JJ~~ b ~U"lJ f)~um~tlU 1 'U.n~:JJfl1lJfl3J1 'U.~lU"lJf)~nl1'i~nl1'b 1fll ~~d' 
q q 

"1 iLdfllUf) tI Yh~l'U.b1fl1 I. 'VIuill~ i.~~f)~1'eh vif)u " 

"U1'::'VI £l~ Ld fll i.~~ f)~,rlfin'U. Yh~l'U. II 

"fl~ Ldfll'W~fl tln'U. ~l'U.'\'b"il::b~'U." 
'IJ q 

"ill n fl11:JJ ~ ~ b ~ 'U."lJ f) ~,r m ~ tI 'U.1 b fldl ::'VI1~ 11~1 'U.b ~ tI 1 b rJ U~l 'U. ~1 ib 1 fll Uf) tI bb fl:: i.~ 
~ f)~nl1'bbfln bll ~ tI 'U.fl11:JJ ~ ~ b ~ 'U.nlJ b vi f)Uflu5'U.L 'W1'l::LrJ'U.~~ 1 iL 1 fllU l'U. ttl 'W1m "lJl'Yh~lUfl 'U. 

b~tl1~lU"il::.yh i.~b 11;r'U.~~,funl1'ilfinl1'b 1fll~~ brJ'U.b~f)~1 'VI ill 'W1n b "lJl i.~~ f)~nl1'b~tI b 1fll i.unlJ ~~ 
'" 

.... "" 2. ~l'U.t.Jflt.Jfl~"lJf)~~l'U. 

un b~tI'U.1 'U.n ~:JJ'Yl~ fl f)~ fh'U.1 'VI ill b~f)nrl"il::Yh~l'U. 113JnUb 'W1'1:;'W1n b "lJl~f)~nl1'LLfln bU ~ tI'U. 
q '" 

fl113J~ Ifi b ~ unlJ b ~f) U 1 'U.n ~:JJ ~1 f) £ll-\1fl11:JJ~ Ifi L ~U"lJ f)~un b~tI'U.1 'U.n~ :JJ'Yllfifl f)~ 1 'U.~1'U."lJ f)~ t.J fl t.J~ <;j 
q q 

... ... "".... ....of 
"~lUf)f)n:JJ1~ :JJfl1l3Jfllfi~1'1~~1'1'fl"lJ'U.:JJln II 

"~luilU~3Jlrub£Jf):: bb~"lhtlnwYh ~lU"il::f)f)n3Jl~ II 

"ci'U.~lUilfl11:JJ~Ifi~'VIflln'VIfl1 tI tlf):JJflJt.J~fl::bm U i.~ i.~6ih~tI~ II 

"illn fl11:JJ ~~ b ~U"lJ f)~,rn b~tI 'U.1 bfl1'1::'VI1~11~lun ~ :JJyh n'U. 'VI ~l tlfl'U.~~ t.J fl1 ~t.J~-\ll'U.ii 
q 

fl1l3J ~ ~ 1TInl1'bb~:: bb U 1 'Yll-\1 ~l~ 6) ~'VI ~1 n'VI ~l tlif'u 1'1 :JJrf~nl1'b n ~fl1l3J ~ Ifi ~fl~ ~1'1'~LL~:: b rJ 'U. 

U1'::~lJnl1'ru1 'U.nl1'~U 'WlJ f)~~fl1l:JJfnlJ b vif)'U. 6) 1~ tI t.J iil~1'U.~bnlfiif'U:JJ1"illnnl1'Yh~lU 11:JJn'U. 
'IJ 

~~,f Ut.J ~"lJ f) ~ fl:; LL U U:JJl "ill n fl1l3J11:JJ i/f)"lJ f)~ 'Yl n fl'U.1 'U.n ~ 3J ~ ~ t.J fl1 'VI1~ t.J fl i'Wirlil fl rulll'W bb~:: 
q q q 
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P.C-,.~ t1.LC-qA..!'.LUt1. t U~krgLl~N31T.'I1.L~'I1. t Nm~u,rg~U'I1. t '11.~~1 U,!b 
b n, n, b 

C-!3IT.'I1.~ 1 ~ ~rg Ll~ C-Lf3 !3l,.~ '11.~'11.~ UL~'I1.!3 ,tA.;:~;: ~1m t1.~ f1,!b~.!'.LU f1k~VLU U ~k;:t:.mt1.~,tI C-!3IT.C-!3 rg rg rg 
~ b b b 

UL~k'l1.~~1~~ LIT.1UlM rg~U'I1. t '11.!3~ mll'l1.LC-rgl~~~~IT.~rgLl~~;:L.!'.M m,.Urgl~'I1.LC-L~U!3~1C-!3~~U,rg~U 
b b 

t1. t '11.~ ~1 U,!b ~ ~~f1~ U. 'I1.lJ1'11.LC-L~.!'.LUL~U ULrgt1.l1rg l~ t1.LC-L~U!3 ~1 C-!3 ~ ~ u,rg ~ U'I1. t t1.~~ 1 U,!b 
n, 

t1.LC-L~.!'.LU'I1.tU~rgLl~'I1.L~ "V 
b 

.!'.LUC-!3~~rgL~MLLl'l11~~'I1.LC-~1':I LHU~f1L~~ t .!'.LUL~l 1~~ .!'.~tf1,.,.U'I1.LC-'I1.L~;:.!'.f1C-!3 ~'I1.lJ1 L~ 
b 

!l~;:~n.!'.LU~,.~.!'.LU'I1. t~L~C-!3~mlJ1 .!'.LUC-!3~~L~l1UU,~~ 'I1.LC-L~lJ.!'.LrgL~LIT.1UUvl. P.L~ki 1.!'.LU'I1.lf1;:.!'.U 

'I1.q-:l;:~ld-;:.!'.L~k ~C-!3~1'11.lJ m,.rg L~~~ LIT. 1 UlM t1.!3 ~ 1 C-!3IT.~~U;:~11 L~ l1.!'.LU~J-C-!3 ~ LIT. 1 UlMULf1L~U L~ 
" , b 

~.!'.LU'I1.lf1::.!'.Ut1.lJm!3 ~ 1 f111'l1.LC-L~tLuL~~~ LIT.1UlM C-~ ~ !3,tt.'I1.~'I1.~f111 '11.~ ~f1 1 U~11 !3~ki~ ~ L~ l1 

~ ~.!'.LUC-!3 ~;:~11.!'.LU~ ~.!'.LUt1. t Ul~;:~ l~ ~mLC-L~~~ki;:L.!'.~1 ~ '11.~~1 U,!b C-!3IT.'I1.~ 1 ~~rg Ll~UL~ 

" t1.!3~m.!'.C-!3~!l~ ~L~'I1.LC-.!'.Lki&f1" 

" .!'.~tLHU~f1C-!3~!l~ Ul~;:~rgLl~rgL~~~'I1.LC-q/W~C-~" 
b 

"L.!'. 1 ~trgL~~~C-Lf3 !3Uu,~~f1Jf1 C-!31~~ t1.1':111 C-Ll~ t L~ L~U~!3,tt. 'I1.LC-'I11 Lrg&f1" 
b b 

P.C-,.~ 'I1.LC-L~.!'.LU'I1.lf1;:.!'.UC-!3IT.t1.L~'I1. trg~f1l~rg~U'I1. t '11.~~ 1 U,!bC-!3IT.'I1.~ 1 ~~ 
b Itt b b 

rgLl~C-Lf3 !3l~~ ~~f1~ L.!'. 'I1.lJ1'11.LC-L~;:~~U!3~1 ~ ki tt1.q~rg ~f1l~rg~ U'I1. t '11.~~1 U,!bP.UL~U!3'11. 

rg~;:Lrgki1U,.!'.LUt1.lf1;:.!'.U;:~n'l1.l':InC-LltLUrgUL~C-!3'11.1~~'LrgU!3!3 
F' F=" ~ Pl"tl IA 

,. n, 

'I1.LC-~I':I'I1.11rgl~t1.LC-L~.!'.LU'I1. tl11,.~L~~k '11.~~ 1.!'.LUJI1.!'.LUf1~;:.!'.f1'11.lJ1;:~P.L~ ki 1 C-~ LIT. 1UlMC-!3IT.'I1.!3~ 1 UL~ 
b 

!3~ki m qT.rgLl~f1J~~;:~ rg~U'I1. t~ LLl'l1.!3 !3'11.~~1~'I1.~~1U,!b l,~m~ Lrgkif1!3 rgf1J~~~'I1.LC-!3 ~f1!3!T.~~ f1k 
b b b 

rg Ll~~ ~L.ttki~ C-L~ rg~U'I1. t 'I1.~Uu,rg ~ U'I1.LC-L~~~ki;:L.!'.~1~'I1.~~1 U,!bC-!3IT.'I1.~ 1 ~~rg Ll~UL~ 
b 

" ~~'I1.f3ki~alJtLrgL~ 
~ 

l-~C-Ll~f1f1;:.!'. '\!S~L~ki~~f1!3~L~Lki!3~kiLki'l1.~.!'.LU~f1~L1;,1o 'I1.~~b!1~'I1.~~f11U~n.!'.LU" 

" 'I1.l':InC-Ll.!'.LU~ rm::.!'.'I1.lJmLC-L~.!'.LU'I1.!3~'I1.!-" ,. 
"ll.!'.LrgL~rgLl~~'I1.lJrgLl~rgL~ u,L'I1.kiC-m1'11.LC-C-m1tLUrg " ..." F '" I I Ii=" 

'I1.C-~ 'I1.LC-LU,.!'.LU'I1.lf1;:.!'.U ,r' ,. 0 

b ~ 

C-!3IT.'I1.L~'I1. t C-!3 ~ ~u,rg ~Ut1. t '11.~~ 1U,!bC-!3IT.'I1.~ 1 ~~rg Ll~nf3 !3l~'I1.LC-C-!3IT.~ LrgkiLJ:l 1~ f1~ L1;,1o!3 ~ m~;:~ ~n 
b 

C-!3lT.lJ.!'.Lrg L~rg Ll~rgL~'I1.LC-C-f1n C-!3 ~C-~ 'I1.l1C-L~ U~1m.!'.LrgL~rgLl~ ~~ '11.13 ~ 1 ~LIT. 1 UlMC-!3lT.rg ~ U'I1. t~n 

'I1.11l~ ~1 L~ l m t~ L~ kiUL~ ki~~~L,tt. kiL~lJ.!'.Lrg L~ f1!3!T.~t: f1krgLl~'I1. trg l~ 'I1.l~~'11.~~ 1 U,!b!3 ~1 

'I1.LC-L~tLUt1.tf1;:tUt1.L~ "£ 

~~ '11. '11. n::~C-!3IT.~I'-:If1krg!3~::~n.!'.LUC-!3 ~rgLl~rgL~t1.LC-~~ ~rg~1 C-!31 l~C-!3IT.'I1.~ 1 ~~rgLl~~ '\,..~~;:~n 
b 

rg ~ U'I1.LC-L~U ~!3,tt. '11. LC-::.!'.LLl~ 'I1.LC-'I1.lJ 1 l~ ~mLC-L~~~ki;:L.!'.~1 S '11.~~ 1 U ,!bC-!3IT.'I1. ~ 1 ~ ~rg Ll~ UL~ 

£8 

b 

".!'.LUC-!3 ~rgLl~rgL~MLLl'l11~~~ ::!3n1!l~ 'I1.LC-" 

"lJtLrgL~rgLl~rgL~'I1.'I1.11~~~~ " 

" C-!31L.!'. 1 C-!3IT..!'.LUC-!3~rgLl~rgL~LrgU!3 !3'11.LC-" 
b b 

P.C-~t1.LC-C-!3IT.~~I':I~I'-:IC-!3IT.'I1.L~'I1. trg~f1l~rg~Ut1. t '11.~~ 1 U,!bC-!3IT.'I1.~ 1 ~~rg Ll~C-Lf3 !3l,.~ 
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"iifll1 :lJl>'f\,l,n 1 Un11't11.:J1U dililiilil1Jl1'V'l1 un~:IJ" 
~ ~ 

",J1il bb£T.:J'Yl::b~1::rlUU1.:J bb~ii't111 ~1'''ilm ~tlU:lJ1n~rU" 
'IJ 

"1'~n~rlU~l"1f:IJ iifll1:IJl>'f"lJ britl.:J1U~lb1~~~'Ni,u~lfJrlU" 
'IJ ~ ~ 

~1 nfll1:IJ ~ Iil b ~U"lJ tl.:Jun b1fJU 1 bfl11::'VI1~'·h.:J1un ~:lJl Ubb~~::.:J1Uiifll1 :IJ~lilrl'VI ~ln'VI ~1 fJ 
~ 

Ul.:Jflf.:J tl1~ r\ tl 1 ~di Iilfll1:IJ,J1il bb£J.:JrlU un b1fJU~::l>'f1:IJ11t1ufu cil1 ~b -iJ1 hrlUl1f>'1Ufl~"lJ tl.:JflU~U i,~ 
~1il';hn11't11.:J1UrlU b ~tlUbtlUfll1:IJl>'f"lJi,a.i1 "15fll1:IJnlil~UUtln~lnd un b1fJU 1 un~ :lJfllUfl:IJ b~ tlnrl~:: 

~ ~ ~ 

" l>'fu1fJl~rI't11.:J1UflUb~fJl i,a.i~tl.:J1Ul1fJ11Ulfl1" 
~ 

"aJU tb bll tlrl~::bfi fJ.:JrlU b yttlU 1 Un~:lJrI'V'llm "lJ1 i,a.i'V'l tl l~rlU ~~.:J1U" 
~ 

"bll m y:j tlU rli,a.i iifll1:IJfu ~1il"1ftlU bb~1't11 tl:i, 1i,a.ii,~' 
~lnfll1:IJ~~ b ~U"lJ tl.:Jun b1fJU 1bfl11::'VI1~11.:J1Ub~ fJl ~n11 b 'V'l11:1'~n i,aJl>'fU1 fJ h'Ylnflf.:Jrlu 

'IJ ~ 

fll1 :IJ,J1il bb£J.:J 1 Ufll1 :IJ~Iil'VI~El"lJ tl 1 ~b ~ tlU"151 fJvl1'V1 it1r1 Unb1fJU 1'~n~bri tl't11.:J1UflUb~ fJl ~ Iilfll1:IJ 
'IJ 

, '" Q..I ~ Q..<o ~ Q.,.I Q.; 0 .t=I d e::I I 

"lJ1il bbfJ.:JnUb 'V'l tlU Iil.:JU Un11'Yl1.:J1UflUblil fJl~.:J:lJfll1:IJl>'f"lJ:IJ1nn11 
~ 

3. btJ~lIU I. fi lI1JllH~'lI £)\lnl'ji~nl'H~lI"rUU1J-r Din'jnl'~'~u b6'f1~ 5 ilt,'hilJllun1'j 
.... 

i~n1'jb~lIlt,.juuu'h3J3j£) u~~n1'ji~n1'jb~lI".jUU1J-rnin'jn1'j~Ub6'f1~ 5 tilt, vi£)bb"'l~~ 
~ ~ ~ 

... 6' 
'YI1\1'l'YIll1 ~16'f<Pl'j 

b yt tl~n'l!l-l ~~"lJ tl.:J1U bbuun11"illiln11b1fJwfbbuu111"iln1n11~U bl>'f1:: 5 offu 11:IJrlUn11"illiln11 
'IJ 'IJ W 

b1fJU 1'bbUU11:IJ iitlriii ~ tl bb Ul~1il1'Yl fJ1f>'11 l>'flilf"lJ tl.:Jun b1fJU 1:ciu.ffu3T1ifJ:IJ~m~nurl 4 ~1 fJn11 
'IJ 

bU1 fJU b Vi fJUl1n 'l!l-:W-J1:IJ i:IJvrU1h:'VI11.:JUflfl ~"lJ tl.:Jun b 1fJUn ~ :IJ'Yl1il ~ tl.:JrI b 1 fJU~l fJnl1~~liln11b 1fJU l' 
~ ~ 'IJ 

bbUUliJ"iln1n11~Ub~1: 5 offu 11:IJrlUn11"illiln11b1fJuibbUU11:IJiitl ritlUbb~:'VIi.:Jb1fJU blilfJli t-

test bbUU Dependent Sample i,~~~1il1:IJ1il111.:J 15 

, 
• od 

n~:IJ'Yl 
~ n 

31 

32 

x 

65.45 

67.00 

S.D. 

1.20 

1.08 

t df p-value 

-0.958 61 0.342 
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~ln<ill1l-'1,;rm~tJ'j..!,n~:IJ~1U~:IJ~1~funl1i<ilnl'n~tJ'j..!,1bbU1.J'rl1in1nl1~Uun:: 5 .ff'j..!, ii 
q q 'II :;w 

~::bb 'j..!, 'j..!,bU~ tJbb~::::~l bfl tJ-'I bU'j..!,:lJl<il1~1'j..!,"lJ fl-'l bb'j..!, 1~<il'YI1-'11'Yl tJ1~l~<ilf dJ'j..!, 65.45bb~:: 1.20 <ill:IJGh~u ... 
a..-.c:::I I d..c:::I q,.. Q.,.I .c:::I ~ eva." e'.:I. ::., ca,..o 

bb~:: um 1tJ'j..!,n~ :IJ'YJCil ~ fl-'l'YI b 1tJU<il1 tJnl1~<ilnl1b 1tJU1bbUU111~n1nl1~Ub~1:: 5 "lJU 11:IJnUn11 
q 'II :;w 

i<ilnl1b~tJu 1bbUui13Jiiflii~::bb U Ubu~r.lbb~::~h dj tJ-'I bU'j..!,:IJ1 <il1~lU"lJ fl-'l bb U 1~<il'YI1-'11'Y1 tJl~l ~<ilf dJu 
'II ~ 

67.00bb~:: 1.08 <ill:IJ~l~U 

. 
AA I Q,..oI d .c:::I .c::I ~ Q.,.I .c::t ~ Q; Q; A 

nl1'Yl <il ~fl1J'YI1-'1 ~r1 <ilVlU11Un b 1tJU 'YI b 1tJU<il1 tJnl1~ <ilnl1b 1tJ'j..!,~bbUU1lJ~n1nl1~U un:: 

'" a.,.. I a." Q,..I &:I Cl;I I d Q.,I.c:::I I .c:::I g", a" .::f Q..I 

5 "lJU 11:IJnUn11~ <ilnl1b 1tJU 1bbUU11:IJ:IJ fl bb~::'j..!,n b 1tlUn ~:IJ~1U~:IJ b 1tJU<il1 tJnl1~<ilnl1b 1tJU 1 
'II q q 'II 

bbUUllJin1nl1~U b ~l:: 5 .ffu iibb U1~<il1'Y1 tJ1~l~<ilfbb<iln~h-'lnu fl cil-'11aj5hrtJ~1~tlJ'YI1-'1 ~ii~~ 
Q.,I d' 'i.o' Q..or &:It. 1J..o',d A A A tj' Q.;.c:::I d .c:I 

1::<ilU 0.056Jr-'l~El<il~ ~ El-'lnu ~:IJ:IJ<il!lU"lJ fl'YI 3 ~El~::bm Ubm 1~<il'Ylln'Yl tJl~l ~<il1"1J fl-'lUm 1tJU 'YI b 1tJU 

'" IV Q.,I .d 'V Q.,I a,... A Q.,I I Q.,I Q.,I .c:::I g", I A 

<il1 tJnl1~<ilnl1b 1tlU 1bb'UU111~n1nl1~U b~l:: 5 "lJ'j..!, 11:IJnUn11~<iln11b 1tJU 1bbUU11:IJ:IJ fl bb~:: 
'II :;w 'II 

um1tJU~b~tJU~1tJnl1i<ilnl1b1tJuibbUUllJin1nl1~Ub~1:: 5 .ffu iibbU1~<il'YI1-'11'Y1tJ1~1~<ilflaj 
bb<iln~h-'lnu 

4. ~HnJ rJ\J n1';i,)1PI n"H~tJ"-rU'lJlrll1,) n';in"1"il1.J L~1t 5 i'wh3J fl'lJ n1';i,)lPIn1';iL~m.~-r 
~ ~ ~ 

I A. I .Q. A. tt 
U1.J'lJ';i'J3J3J f) IPI f) U"'J~lPIfl1\J'Jfl tJ1 ~1~G1';i 

b ~El~n1!l-l ~~"lJEl-'l1U bbUUnl1i<ilnl1b~tJu1bbUUll1in1nl1~U b~l:: 5 .ffu 11 :IJ11Unl1i<ilnl1 
'II 'II :;w 

b1tJU 1bbuu11:IJii fl~ii ~ El bb U 1~<il'Yll-'11'Y1 tJ1~1 ~<ilf"lJ fl-'lUn b1tJU 1::iu.ffu3TlitJ:IJ~mY1U~ 4 ~1 tJnl1 
'II 

bU1tJU b.yj tJU bb U 1~<il 'YI1-'11'Y1 tJl ~l ~<ilf"1J fl-'lUn b~tJun~ :IJ'Yl<il ~ fl-'l~b1tJU~1 tJnl1i<ilnl1b 1tJU 1bbUU111 
q 'II :;w 

in1nl1~Ub~1:: 5 .ffu 11:IJnUn11i<iln11b1tJu1bbUU"h:IJiifl riflUbb~::'V\tf-'lb~tJU 1<iltJli t-test bbUU 

Dependent Sample 1~~~<ill:IJ<il111-'1 16 

n 

32 

32 

x 

56.78 

67.00 

'II 

S.D. 

1.34 

1.08 

, 

t 

-9.098* 

* iiUtJ~1~ru'YI1-'1~ii~.yj1::~U 0.05 
OJ 

df p-value 

31 0.000 
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~1n <ll111~,rn b1~'\.I.n~~'Yl<lltH)~.yib~flJn11i<llnT'H1~'\.I.fbblJlJln..ijn1n11~lJ b~1:: 5 ';'\.1. 
q ~ ~ , , 

I Q.,.o Q,..II .d. Q.I I ~ a A I.d. A 

1111 n lJ n1 1~ <ll n11b 1 ~ '\.I. 1bb lJ lJ11 ~ ~ eJ ~ fl:: bb '\.I. '\.I.bib'W bb~::fl1 b lJ ~ ~ b lJ '\.I.~1 <ll1;J1WlJ eJ~ bb '\.1.1 fl <ll 'Yl1~ 
~ ~ 

1'Ylm~1~<llfneJ'\.I.b1m,\,b1Ju 56.78bb~:: 1.34 <ll1~~1~1JGhwv\!.f~b1~'\.I.b1J'\.I.67.00bb~:: 1.08 <ll1~~1~lJ 
, ~ 

oQA I CV.d. da IQ.I Q..oO &:II ~ a" Q."I d Q..o 

n11'Yl <ll ~eJlJ 'Yl1~ ~rl <ll V'llJ11U nb 1~'\.I. 'Yl b 1~'\.I.<ll1 ~n11~ <lln11b 1~'\.I.~bblJlJ1lJ~ n1n11~lJ b~1:: 5 "lJ'\.I. 
I Q,..<I a,... A ~ I d..d. &:It. A 6' I I A I AQ,..o 0 Q..o 

11~nlJn11~<lln11b 1rJ'\.I. 1bblJlJ11~~eJmb U1fl<ll'Yl1~1'Yl m~1 ~<ll1~~n11n eJ'\.I.b 1~'\.I. eJ ~1~~'\.I.~~1flru 
~ ~ OJ 

AA d. Q.; d fl,I Q..o A IQ.I d d A A 6' 
'Yl1~~rl<ll'Yl1::<lllJ 0.056j)'~~eJ<llfl ~eJ~nlJ ~~ ~<ll.!1WlJ eJ'Yl 4 fleJfl::bb '\.I. '\.I."lJ eJ~ bb '\.I.1fl<ll'Yl1~1'Yl m~1 ~<ll1"lJ eJ~ 

ca,...c:I I dd Ii..I cv .d. ~ cvev d. ~ I Q.,.I Q.,.II 

'\.I.nb 1~Un~11'Yl<ll~ eJ~'Yl b 1~'\.I.<lld ~n11~<lln11b 1~'\.I.1bblJlJdn~n1n11~lJb~1:: 5 "lJ'\.I. 11~nlJn11~<lln11 
q ~ ~ 

&:t IQ.I I A Q../I.d. I I &:II 

b 1~U 1bblJlJ1d~~ eJ'V\ Gl-\l b 1~'\.I.~~n11n eJ'\.I.b 1~'\.I. 
~ ~ 

~..ij~lbfl11::~bbU1~<ll'Yl1~1'Ylm~1~<llf"lJeJ~,rnb1rJU.ff'\.l.3T1l~~~m~nu~ 41<ll~1in11i<ll 
~ 

n11b1~'\.I.fbblJlJln..ijn':in1':i~lJb~1:: 5 ';'\.1. 71~nlJn11i<llm1b1~ufbblJlJ'h~ijeJ 1'\.1.bb<?l~::bm1~<llrieJ~ 
~ ~ ~ 

'Y'IlJ'·h,rm1~'\.I.iifl1111 b-n1 hbbU1~<ll'Yl1~1'Yl m~1~<llf<ll1~m11~ 17 



, 
&:to d~A 

~\'l:JJ"151'il 

Autotrophic/Heterotr 

ophic 

- Autotrophic/Heterotrophic 

, 

~eJ~,Hf1 

~\l~H51'il eJ11l ~ajijn11" 
, , 

"" '" b~iileJU.'Yl 

~\liiiil'ilii Differentiation 

, 
&:to ddA,::t Cl.o' 0 Q..I 

- tl\l:JJ"151'il:JJn11"1l'iliil1'il'lJ 

1 ~1"\l tlf1\l 

~\liiiil'iliin11"l1f'lJi1 

SU 

so.oo 

71.80 

so.oo 

68.70 

65.60 

87.50 

50.00 

PU 

2S.00 

12.S0 

25.00 

6.30 

15.60 

9.40 

12.50 

71.80 . 6.30 

75.00 

84.40 

12.50 

SO.OO 

43.80 

62.50 

18.80 

6.30 

9.40 

25.00 

12.50 

PUSM 

9.40 

9.40 

21.90 

2S.00 

6.30 

3.10 

9.40 

3.10 

3.10 

40.60 

40.60 

2S.00 

18.80 

SM 

1S.60 

6.30 

3.10 

12.50 

28.10 

21.90 

3.10 

3.10 

37.50 

9.40 

3.10 

3.10 

NU 

3.10 

3.10 

3.10 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 



n~ lnm~fm~1~HHJ 
~ 

'" '" ... 
111V'1~ El"V'I"l5LL~:: ~~1 

'" "" ~1~1i11""l511i1 m 

SU 

87.50 

90.60 

50.00 

87.50 

37.50 

84.30 

37.40 

43.70 

40.60 

87.50 

71.80 

87.40 

25.00 

40.60 

PU 

12.50 

6.30 

28.10 

6.30 

28.10 

6.30 

18.80 

9.40 

25.00 

6.30 

6.30 

6.30 

9.40 

6.30 

PUSM 

3.10 

9.40 

3.10 

6.30 

3.10 

21.90 

21.90 

31.30 

3.10 

6.30 

3.10 

12.50 

SM 

12.50 

3.10 

28.10 

6.30 

18.80 

25.00 

3.10 

3.10 

21.90 

62.50 

40.60 

NU 

3.10 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

()) 
(Xl 



'rI~nm~1,ri~rr'l'l~~ehl1u 

m::1rmm~1i~ 

- ~m~ru.::"lJEI\ln!JLL~::'I'lf]1f~ 

fll'W~1~ 

, '" 
nElUL~~U 

'rI~\lL~~U 

riElUL~~U 

'rI~\lL~~U 
, '" 
nElUL~~U 

'rIi\lL~~U 

, '" 
nElm~~u 

'rI~\lL~~U 
, '" 
nElUL~~U 

'rI~\lL~~U 

ri E1UL~~UL\1,~ ~ 

'rIi\lL~~UL\1,~~ 

SU 

28.10 

59.30 

50.00 

78.00 

15.60 

31.30 

6.30 

84.30 

18.80 

28.00 

62.50 

74.90 

43.90 

68.70 

PU 

9.40 

9.40 

6.30 

37.50 

15.60 

50.00 

6.30 

9.40 

6.30 

18.80 

6.30 

19.23 

7.53 

PUSM 

18.80 

25.00 

21.90 

6.30 

25.00 

37.50 

28.10 

9.40 

28.00 

43.80 

3.10 

6.30 

15.63 

14.08 

SM 

40.60 

6.30 

28.10 

9.40 

21.90 

15.60 

15.60 

43.80 

21.90 

15.60 

12.50 

20.77 

9.38 

NU 

3.10 

0.47 

0.31 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

~ .c::.. '11 .cS A '11 I .cS A 1).1 I .d I 

VI:JJ1mVllil : 8U VI:JJ1£JfI\l bb'U,'lfllilfifililf)\l, PU Vl1I1£JfI\l bbll,1fllilfifililf)\l1J1\lGf1'U" PU8M VI:JJ1£JfI\l bbll,1fllilfifililf)\l1J1\lGf1'U,bU:l:;fl~11ilbfl~f)'U,1J1\lGf1'U, 8M 
~ 'Il 'Il 'Il ' 

Vl1I1£Jn\l bb'U,1~Iilfl~11ilbfl~f)'U" NU VI:JJ1£Jn\llaJiibb'U,1~Iil 
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~ ~"il1n ~111~ 17'V'lU-J11 'U,1l1'V'l113Jrl fl'U,L1rJWUn L1rJ'U,~1'U, 1 'VI ruihL 'U, 1~ ~ fl cil 'U,n fl3J LL 'U, 1~~ 
- III cu CI · " ~ .c::::t V .::to Col &:I CJ,I Q"" 

rm~fl~(SU) L:u,~rJ1flrJ~:: 43.90 LL'U,1fl~fl~1~Lfl~fl'U, (SM) L:u,~rJ1flrJ~:: 20.77 LL'U,1fl~'m~fl~ 
~ ~ · " I &:I ~ &:It. Cl,I I ~ I .c::::t 

U1~~1'U,(PU)m~ rJ1eW~:: 19.23 LL 'U,1fl~'Jn~fl~U1~~1'U,LL~::fl~1~ Lfl~ fl'U,U1~~1'U, (PUSM) L:u,~rJ 

ffl rJ~:: 15.63LL~::1~ iiLL 'U, 1~ ~ (NU)L:u,~ rJffl rJ ~::0.47~13Jiil1~U 'VI i~ L 1rJ'U,~1 rJ1U LLuun11-;)~n11 
~ 

L1rJ'U, fLLUU ~u L~l:: 5E -j13JnunT':ii~n11L1rJ'U, fLLUU113J ii El um1rJ'U,ii LL 'U, 1~~ El cil'U, n fl3JLm 1~~ 
~ ~ ~ q · .. Cl,I .c::::t CJ,I Q CJ,I I ,::s I a 

'In ~ fl~ (SU) L:u,~ rJ1El rJ~:: 68.70 LL 'U, 1fl~'Jn ~ fl~U1~ ~1'U,LL~::fl~1~ Lfl~ fl'U,U1~ ~1'U, (PUSM) L:u,~ rJ . . . 
CJ,I A d .c::::t C1,I A q., I &:I g" 

1fl rJ~:: 14.08Lm 1fl~ fl~l~ Lfl~ El'U,(SM)L:u,~ mfl rJ~:: 9.38 LL 'U, 1fl~'Jn~ El~U1~~1'U, (PU) L:u,~ rJ1fl rJ~:: 

7.53 LL~::1~iiLm1~~ (NU) L:u,~rJfElrJ~::0.31 ~13Jiil1~U LL~~~-J1um1rJ'U,iiLL'U,1 ht3J.yf~~;r'U,1'U,n~3J 
~ q 

LL'U,1~~rtn~El~ (SU) 
~ 

Lrl El aJ1rJU L Yi rJU':i::'VI -J1~rl fl 'U,L1rJ'U,LL~::'V\ i~ L 1rJ'U, 11 rJ LL 'U, 1~ ~ ci El rJ 'V'lu';h un L 1rJ'U,iiLL 'U, 1 ~ ~ 
'Yn~l'Yl mvl1 ~~f.yfrtn~El~ fl cil 'U, 1::~u~~if'U, 1~ mm1~~.yfiiLm 11 ,x3Jrtn~ El~~~3J1n iifl::LL 'U,'U, 'VIi~ 

'II ~ ~ ~ ~ 

L1rJ'U,flcil'U,nfl3J SU ~~d 
~ q 

1. Lm 1~~ ~~ii~l~ Autotrophic/Heterotrophic 1~ rJrl El'U,L1rJ'U,ii LL 'U,1~~rtn~ El~fEl rJ~:: 
~ 

50.00 LL~::iiLL 'U, 1~~rtn~ El~'VIi~ L1rJ'U,L ~3J,r'U,Lt1'U, ffl rJ~:: 71.80 
~ 

2. Lm1~~~~ii~1~m"il1~iin11Lfl~fl'U,.yf 1~rJrlfl'U,L1rJ'U,iiLL'U,1~~rtn~fl~fElrJ~:: 65.60 LL~:: 
~ 

iiLm 1~~'m~ fl~'VIi~ L1rJ'U,L ~3J,r'U,Lt1'U,fEl rJ~:: 87.50 
~ 

3. Lm1~~~~ii~1~ii Differentiation 1~rJrlfl'U,L1rJ'U,iiLL'U,1~~rtn~El~fElrJ~:: 50.00 LL~::ii 
~ 

Lm1~~rtn~El~'V\i~L1rJ'U,L ~3J;r'U,Lt1'U,fElrJ~:: 71.80 
~ 

.::t A CJ,I o,...,d ~e¥:O-ICl,I 
LL~::3J LL 'U, 1fl~'m~ El~'VI ~~ L ·W'U,L 'V'l3J"lI'U,LlJ'U, 1fl rJ~:: 84.40 

~ 

5. LL'U, 1~~n11~uvr'U,TI 1~ rJrlEl'U,L1rJ'U,iiLm1~~tm~fl~fEl rJ~:: 87.50 LL~::iiLL 'U,1~~rtn~El~ 
q ~ ~ 

'VI i~L1rJ'U,L ~3J,r'U,Lt1'U, ffl rJ~:: 90.60 

6. Lm1~~n~1nn11fm~1~~ rJ1l1'V'l"llfl~i~11~ rJrlEl'U,L1rJ'U,iiLm1~~'m~fl~fEl rJ~:: 50.00 
q ~ 

LL~::iiLL 'U,1~~rtn~ fl~'VI ~~ L1rJ'U,L ~3J,r'U,Lt1'U,ffl rJ~:: 87.50 
~ 

7. Lm1~~n~ 1nn11fn'l!}1~~ rJ1l1'V'l"ll fl~VJ"15 1~ rJrlm.H1ml.iiLm1~~rtn~fl~ffl rJ~:: 37.50 
q ~ 

LL~::iiLm 1~~rtn~ fl~'VI i~ L1mu ~3J,r'U,Lt1'U,ffl rJ~:: 84.30 
~ 

8. Lm 1 ~ ~ ~1"l11n Dl'Yl rJ1 1~ rJrl El'U,L1rJ'U,iiLL 'U,1 ~~'Jn ~ El~fEl rJ~:: 40.60 LL~:: iiLL 'U, 1~~ 

rtn~El~'VIi~L1rJ'U,L ~3J;r'U,dj'U,fElrJ~:: 87.50 
~ 

10. LL 'U, 1~~~1"il1rJ1)113J 1~ rJrl fl'U,L1rJ'U,iiLL 'U, 1~ ~rtn~ El~fEl rJ~:: 50.00 LL~::iiLL 'U, 1 ~~rtn~ fl~ 
~ ~ 

'V\i~ L1m~L ~3J,r'U,Lt1'U, ffl rJ~:: 78.00 

11. LL'U, 1~~n11~n'l!}lihl'Yl m~lwifru'VI1'Yl1~1'Yl mV'll~~f 1~ rJrlEl'U,L1ml.iiLm1~~rtn~El~ 
~ ~ 

CJ,I .c::::t &:II. Cl,I a,..o.d ~ e¥ ~ ~ 
1El rJ~:: 6.30 LL~::3J LL 'U, 1fl~rtn ~ El~'VI ~~ L 1[1'U,L 'V'l3J"lI'U,Lu'U, 1fl [I~:: 84.30 

~ 



l!~",~ ~t'l1J:!L'ti~ 

't1.~';:tfL v lllJ~l L~rtJfLtLl1ll~~&ll~~ "g ;:~" ~Lk~~t~l rt",~L~~~tLUll~~&ll~~ "v UO!le!lU9J9WG , , 

ll~~&ll~~ "£ ~'t1.(3~~'tLl1ll!ll~L(3~~&ll~~"G Lk'~~G~~(3't1.~rt(3~tLull~~&ll~~ "~ (3~ 
I t I I I I 

't1.L~ 9 ~re\(\,~",u't1.~';:tfL't1.t~~&ll~~~~rtG~~Lt~tLl1~G~~~~L't1.'m[l' ~~&ll~~~~L't1." "~ 
f'& I I I 

.:p.fLl G ~ ~IJ ~,;:~ IJ Lt~",~ re~mf1.' l1Lre't1.G ~~' ~L~ ~~~~ L'I1. "ll ~~ 1J't1.IJ~' ~~ \(\,;:~" 
no 

l1Lre ~ (3't1.G~~' ~L~~~~~L 't1. "ll't1.IJ~' 1111o 't1.1J~,'t1.G IlL~rtM't1.~';:tfLnrt~~L't1." (3~~t 't1.~ L'ti~ 

no 
l1LrelJ (3XLL~G!J G"6 ;:~IJ(3k~lJ~ m~re~, OO"SG ;:~IJ Gk't1.[lm~re~ mlJ~'~~\(\,~(3Jfll1L1~~L't1."ll;:~" 

no " 
OS"S ~ ;:~ IJ (3k~(3 ~ l1L1~~L 't1. "ll't1.lJ~ ''t1.G IlIJ ~l 't1.L.!~~rere~'t1.L~ LIJ U~L&LHU~tLU~~ L't1." 

no 
IJGXLL~G!J L"9~ ;:~IJ(3k~lJ~m~re~, O£"~£ ;:~IJGk't1.[lm~re~mlJ~'~~\(\,~(3~l1L1~~L't1." 

ll;:~" Og"g ~ ;:~IJ Gk~G~l1[1~~L't1. "ll't1.lJ~mG IlIJ ~l }~~ L~LIJ U~~LU!!Hl1u;:~m (jl1~~L't1." 

IJ(3XLL~(3!J Og"g~ ;:~IJ(3k~lJ~m~re~, Og"ov ;:~IJ(3k't1.[lm~re~mlJ~'~~\(\' 
no no b 

~G~UL1~~L't1. "ll;:~" OO"gG ;:~IJ (3k~(3~l1L1~~L't1. "ll't1.lJ~m(3 IlIJ ~l rettUL~~.!I't1.",M~~L't1." 

ULrelJ(3XLL~G!J O£"g 
no no 

;:~IJ (3t~1J M ''t1.fT.reM' 0[£17 ;:~ IJ Gt 't1. rrmfT.re M ,'t1.lJt, ~~ \(\,~(3 ~11L1~~ L 't1. 'm;:~" 017" L£ ;:~ IJ (3UG ~ 11L1 f& F=",f':=' 1ttJ,;,f':=" F="1'"tt 1'& 10F P' f& I'!I 

" ~~L 't1. "ll't1.lJ~ 1'11.(3 IlIJ ~l LIJ U~ 't1.L~m~;:~"}~~ L~~ LLl~1J Ll1't1.L~LIJ U~L&~LULfT.L~ ~~ L 't1." 
no 

IJGXLL~(3!J 09"L£ ;:~IJ(3k~lJ~m~re~, OO"Og ;:~IJGk't1.[lm~re~mlJ~'~~\(\'~G~l1L1~~L't1." 
no 

ll;:~"Og"G ~ ;:~ IJ Gk~(3 ~ UL1~~ L't1." ll't1.IJ~''t1.(3 IlIJ ~l L~ rtJfLtLU!j ~(3 ~ ~ ~&!J~~ ~~ L 't1." 

UfL~G~ 
'" no 

't1.~';:tfL~",~ re~mf1.' ULre't1.G~~' ~L~~~~~L't1. "ll~~ 1J't1.IJ~' ~~\(\,;:~" ULre~ (3't1.(3~~' ~L~~~~~L 't1."ll I I I I 

no 
't1.1J~' 1111o 't1.1J~m(3 IlL~rtMIJ ~l ~ G't1.G ~~, ~L~~~~~L 't1. "ll~,!J 1J't1.IJ~' 11,tb 't1.1J~' ~~\(\, 't1.~';:tfL~LrtL~rtM~" 

no no no 

't1.~~~ ~(3~ l1L1~reXL 1 L't1. "llfU \(\, t't1.L~'t1.IJ~ W,tb~(3 fT.}~~L~LIJ U~~LU~~L't1. "~'m L~1Jt ln~ G 

OO"SL ;:~IJ(3k~lJ't1.~ULre~~L't1.~",MreXL 1 L't1." 
no no 

llL~G!J O£"vS ;:~IJ Gk't1.[l''t1.~re~ ,'t1.IJ~' ~~\(\,~(3~ l1L1~~L't1. "ll;:~" O£"g ;:~ IJ Gk~G~ UL1~~L't1. "ll 
't1.1J~ mG IlIJ ~l }~~ L~LIJ U~~LUL\(\,fuJ:t't1.L~LIJ U~L&L-Ftl1~tLl1~~L 't1." 06"gv ;:~m (3k~lJ't1.~~~L't1.~",M 

no no 
reXL 1 L't1."ll L~(3!J 09"LS ;:~ IJ (3k 't1.[l ''t1.~re~ ,'t1.IJ~' ~~ \(\'~G ~ 11L1~~ L't1. "ll;:~" Og"ov ;:~ IJ Gk~G ~ UL1 

~~L't1. "ll't1.lJ~mG IlIJ ~l LIJ U~[j~LfT.L~~~L't1." OS"gv ;:~IJ Gk~~'t1.~~~L't1.~-tAreXL 1 L't1."llL~(3!J O£"vS 
no no 

;: ~ IJ (3k 't1.[l ''t1.~re~ ,'t1.IJ~' ~~ \(\'~G ~ l1L1~~L'I1. "ll;:~" 09"L£ ;:~ IJ (3k~(3 ~ UL1~ ~ L 't1. "ll't1.lJ~ ,'t1.(3 IlIJ ~l 
b no no 

Q".~~(3 fT.MLLlIJ ~~LHuJtLU111 ~l1~~L 't1." 't1.f1.' 't1.~, ~.¥-~L~ (3Lre't1.~~~ ~(3Jfl UL1~ ~ L't1. "ll't1.IJ~' ~"'~ \(\,~" 
no 

Og ;:~IJ (3k~lJ!l~~(3 ~ l1L1~~L 't1. "ll't1.lJ~ mG Il~ 't1.~';:tfL~Lrt}~~ L~ LIJ U~~LU~~ L't1." ~;:m fT.'t1. t 
no no 

06"17 L ;:~IJ (3k 't1.[lm~re~ mlJ~' ~~\(\'~G~ l1L1~~L '11. "ll;:~" Og"Gg ;:~IJ (3k~(3 ~11L1 

~ ~L 't1. "ll't1.lJ ~,'t1. G IlIJ ~l rt G ~ L~ L\(\,'t1.~tLl1't1.Lrt;:tl1't1.L~ LIJ U~L&LH l1~tLU~~ L't1." "U 

~6 
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, , 
A .c::I.c::::::IQ .c::t I A ~ 

1.1 ~.:J3J"1l'l~3Jnl1''ilElU~'iHh'l'ilEl~.:Jl1'l 

"JJEl1'i1~~~ lilunl1''iI E1U~UEI.:J~E1~.:J l fl"lJ E1.:J ~.:Jii~1'i1 

.d ... '" .t 
l VI~ 1!-I~'Y1 U~ E1n'ilElU"lJ mU'V'l1'l:: 

q 

1. lil un 1':: 1.J1 Unl1'r1'V'l u1'i1i. ui'illl 'Yh,xu 

2. lilunl1'l~~{m~U l'i1ll~::E1 ci1u.ffU'ilElU"lJEI.:Jl.:J~1'i1 
... 'IJ 

3. LiJu,nTJll;11N~"i?nlil L we i",€uh€m iu,ff:nLJ~cffJ3J 
'iI 

4. dJu,n"i~11J u,nl"in~ fJ 11 NU,fJ.J~ fJ nl "iW3J eJWlJ fJ.JJ~~ rJ M ~fJ M fN~n 'W .... u, 
9 

.d 
5. lVl<i,JI!-!~E1U6) ......................................... . 

'V'lU11ri E1Ul~r.m un l~r.m 1 uml3J U U l~'ilfln ~ E1.,'JU1.:J ~lUll~::~ ~1'i1l~~ E1UU1.,'J~lU(PU8M)ii 
q 'IJ 

~hfElrJ~:: 21.90 ll~::VI~.,'Jl1rJUiifilfElrJ~:: 25.00 U~~.:J1'IXl~U111'f.,'JriElUu~::Vli.:Jl~rJU,xm~rJuii 
lml~~n~3J PU8M fi E1u"JJ1.:J3J1n 1~ rJr1V1~.:J l~rJuii,xm~rJur1ii~113Jl"JJlhEl ci1 un~3J PU8M 

q 'IJ q 

l y:j3JifUl~n,x EI rJ lrl E1~ l~1'1::lf n11'~ E1U~1fll3J'V'lU11l'f.:Jri E1UU~::VI~.:J l ~rJU un l~rJ Ul "JJ11~fln ~ E1.,'J11 
'IJ 

<?'ht;j.,'J liEl rJvruVI~mrlunl1''iI E1U~UEI.:J~ E1~.,'Jl f1U~,xm~rJul~E1m VI'ilI!-!~C;ll~E1nr1 2 n11'i1E11J~UEI.,'J 
q 

~E1~.,'Jlfllilunl1l~~nJl~Ul'i1U~::E1ci1u.ffU'ilElU"lJEI.,'J1.:J~1'i1 ~.,'Jlilu"JJEI~ll~E1nr1~~"il1ulU3J1nll~~.:J 
... 'IJ 

11,xn l~rJU 1a-h"JJl h l.fm~ru::n11'i1 E1U ~UEI.,'J"lJ E1.:J~.,'J ii~~'illrlEl ii~ E1~.:J l f13J1 n1::~U 1~ m"JJ1 h11n11 
q 

'iI E1U ~UEI.,'J ~ E1~.,'J l f1~E11'tl UU U'Vl'rt.:J"lJ E1.:Jn11l~~nJ l~1J l'i1ll~::lilu 1.,'J~1'~1'i1r1vr~U1 'il13J,hC;u.ffu 
'IJ ... 

~.,'J I!-!~ 1 'lXll U d~~"JJ E1drJ.,'J~.,'Jii~d13J~m~l~~E1uEI ci 
'IJ , 

1.2 ~.,'Jii~1~iiDifferentiation 
~ ,d, ~ .c::I tu .d VI c::o'i 6' .c:9 1 "'1 

lumrJEI"1l'UUEln (ectoderm) 3Jn11'V'l~U1Ltl~rJULLtl~.:J btld:JULSU~~tl1::~1'Y1~E1n1::U1U U"lJEI ~ 

1. cell division 2. differentiation 
.d d ~ .c::t 

LVI 'ill!-! ~'Y1l~ EI n 'iI E1U"lJ E1UL 'V'l11:: 
q 

1. iin11UU.:JLSU~~LL1JU13J lE16B~ 

2. LiJu,nl"iLllNllu,ullfN.nlln.J"llfJ.JL6JffN{ 
'iI 

Q I 6' ~o Xd 
3. 3Jn11LLU.:JLSU~~LL~::L'V'l3J~1U1U3J1n"lJUL1E1rJ 6) 

4. LiJu,nl"i'W .... @Yu,ILllNllU,ullfN.J"lleJ.JL6JffNm we rhWUlnif), 'Wl~fJlh.J 
.d 

5. LVI'ilI!-!~E1U6) ............................................... . 
q 

'V'lU11riElUl~rJuum1rJU1 un~3J Lml~~~~1~l~~E1U(8M)ii~hfEl rJ~:: 28.1 0 U~::VI~.,'JL~rJuii 
q 

~hfElrJ~:: 21.90 LL~~.,'J1~l ~U';i1vr.:JriElULL~::VI~.:Jl~rJu,xm~rJuiiLl Ud~~n~3J 8M fi E1u"JJ1.,'J3J1n 1~ rJr1 
q 

Vli.:JL~rJuii,xm~rJu r1ii~d13J L"JJ1 h EI ci1 un~3J 8M ~~~.,'Jl~mXEl mrlEl1L~1'1::lfn11'i1E1U~1fl13J'V'lU11 
'IJ q 

vr.:Jri E1Ull~::Vll.f.,'J L~rJuun L~rJU~lU1 Vlq! l~E1n~1'i1E1U1 UC;l L~E1nr11 ~E1 l dEl L~E1.fuUElniin11vr~u1 
ltl~ rJULLtl~.,'J 1tl LilUL6J1~~tl1::~1'YH n~~1nn1::1JdUn11'UU.:J lSU~ ~ (cell division )ll~~.,'J11,xm~rJu 1 U 
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n~d,J'rh"1Yl h";l1nl~L11~flUu11 Gl\l"lJ El-\l L6Jl'~ ~111'Yll'v\'Il'l'Yhu vn::El ~l-\1;)Elnl~L ~d,)~lU lUL6Jl'~~1<il mrl i.11 
q 

UGl<il-\lllUn L~flU i.~ L"1Yl hll L6Jl'~ tf <iiur'h L ii<ilVl1El L dEl LriEl'<il::iinl~vr~ul L11~ fluu11~-\li.11'YllV1't!l'Yi 
LU vn::El ~l-\1V11m11~ flU i.11 d:Ju tfl~-\lGl1l-\1~1-\1 6) i.<ii t<il fln~::'lJ1Unl~Differentiationtt-\l (:..j ~ 1 ~LL U 1~<il 
~.:fQ..,<o .::i ~ I 

"lJElUfl-\lfl-\ld,)f111d,)f1~1<ilLfI~ElUElfl 
'IJ 

1.3 ~-\lii~l<iliinl~'<il""<illiil~'lJ tfl~-\lGl11-\1 

'<ill n.rn 'Y'l LLGl<il-\lnl~i'<illiil~'lJ tfl~-\I Gl11-\1"lJ El-\l ~-\lii~l <il~::~'lJ l<il 

d 
'Yld,)1: http://www.nature.com/ncomms/2014 

1. population 2. community 

1. w~iJ':;fj~iJ, WlJ\JffiJ':;m~ln 

2. ~-\lii~l<iliii-\lLL~ 2GlU~Gf;rui.11 
3. w~tJ:;fj~EJ1tflJf)ll1J3Jn""u7ud'unLu~::"1iJ\J'J~1'~lJJn""u 

'II 
I. QI I 

4. d:J u ~::'lJ'lJiiL If'(Yiiinl~El ~"ild,)nU rl-\l ~-\lii~l<il'Yll-\1nl fllll'Y'l LL~::~1111'Y'l 
'IJ 

d 
5. LVI<il(:.,J~ElU6) ................................ . 

q 

'Y'l'lJll n ElUL~flU i.~'Y'l'lJum~flul un~d,)i.~;ihml~<il (NU) LL~::VI~-\I L~flUiifll1El fl~:: 3.10 
q 

LLGl<il-\ll~LV;ullV1~-\lL~fluiium~flulun~d,) NU L~d,)~U LrtEl-\l'<illnUm~flui.~<ilEl'lJ~lrlld,) 
q 

1.4 ~-\lii~1<iliinl~111'lJ~1 
'<ill n lll'Y'l d:Junl~~l~~"lJ El-\l ~-\I ii~l <ilVl1El i.~ 

YJd,)l: http://www.pinterest.com 
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1. dJu 

1. bUUnl"j"ih~ml~'VIU1'HrleHUn1::bb1~~El:IJi.~b'VI:IJ1::tnJ 
'IJ 

2. tiJunT'Hh;;~f]~l'ff)ut{j€UrI11J~WJ~rJ€J3/l3.iLVI3.n~«JJ 
'IJ 

3. iin"j::U1Unl"jfn~lb:IJbb'YlUEl~~:lJlwh\lnlEJ 

4. nl'jih'j"':;::; 'i1u1J1Jl1n~7 U«111J~WmrJf)JJnL MJJ1~«JJ 
..l 

5. b'VI~~~ElUG) ........................................... .. 

'V'lu'hn ElUb~EJU un b~EJU 1 un~:IJ bb U 1~~fln ~ El~Ul~ ~1Ubb~::fl~1~ bfl~ ElUU1\J ~1U (PUSM) 
q 'IJ 

ii~hfElEJ~:: 40.60 bb~::'VI~~b~EJU iifilfElEJ~:: 40.60 bb~~\Jl~b~ul1rf\JnElUbb~::'VI~\Jb1EJU um1EJuii 
.A I .d I Q..o.:::lo d A ~ 0 I ~ t Q../I 

bbU1fl~n~:IJ PUSM 'Ylb 'YllnUbb~:::IJ"illU1U:lJln b:IJH1 bfl"jl::'VInl"j~ElUfllf11:IJ 'V'lU11'Yl~nElUbb~::'VI~~ 
q 

b1EJU un b1EJUb "1l1l"ilfln ril El~11"illn11l'V'l~nl'V1U~ 1 ~bUunl"j..ul~~"lJ El\J ~~ii~1~ bb~un b1EJUb~ Eln 
'IJ 

b 'VI~ ~ ~~1 b~ €ln~ 1 bUUnl"j..ul~~fl~'VIU11brlEl~1111::bb"J~~El:IJi.~ b 'VI:lJl::~:IJ~~bUU"1lEl ~1 b~ €ln~~~ 
q 'IJ 

..ulU 1U:lJln bb~~~11un b~EJU i.~ b "1l1l "il"jU bbUU"lJ El\Jnl"j-.ijl~~11iii.rilrf\Jfl~'VIU11 bb~::fl~fElU "j1 :lJi1~ 
'IJ 'IJ 'IJ • 

nl"ji.~1bfl"jl::~ El~~hh::n€lu"lJ El~l1l'V'l ii"il~i\Jbn~ 1 unl"j'W"ill"jrnl11111'V'l~\Jn~11 i.~l"ll'nl"j-.ijl~~ 1 U 
q 

fl~'VIU11 ~\J ~~ 1 'lKbb U 1~~i €ld'cl"\Jfl~iifl11:IJfl~1~ bfl~ ElUeJ rJ:lJln 
'IJ 'IJ 

2. bm1~~ ~1"lJl'Yll~~11'Yl E..J1 bUUbm 1~~~~ El~nl"j~"j1"il ~Elul UU"j::b~U"lJ El~ ~l"lJlnl EJ 

1111fl~n~~f bb~::im~i1ul'YlE..J11~EJii"1lEl~hfll:IJ~~d 
'" 

nl"j~n~11fl"j~ ~fl~"lJ El~lU~"l5~~~~1:IJ"lJ11~'V'lU11 ii~1UU"j::n ElU"lJ El~b6Jl'~tffl:IJ 'V'l1~ b~~ 
q 

1. irn~i1u 1'Yl E..J1 
'" d.ct 11;',J" 

b 'VI~ ~~'Yl b~ €ln~ ElU"lJ ElUb 'V'l"jl:: 
q 

1.bUunl"j~n~1"j::UU~1~ G)"lJeJ\J~"l5 b"ll'U "j::UU~lb~EJ~ 

2 .tiJunl'jfln 'Ml rf1'j"«{,"~<Vn'Mm~I1' fJ 7 U"lf f)" t '1f~{W"1f 

3. b uunl"j~n~11fl"j\J ~fl\J ~n~rn::11l EJUEln"lJ €l~ b6Jl'~ tfYJ"l5 

4.tiJunl'jehM:;f)taf)UtWafln'Ml'j11"il"u~~~<Vn'Mm~"1ff)"wjiJ:;::;'i1 
'1/ , 

5. b'VI~~~5uG) ...................................... . 
q 

'V'lUl1nElUb1EJUUm1EJulun~:lJbm1~~fl~1~bfl~ElU (SM) iifil'fElEJ~:: 18.80 bb~::'VI~~b1EJU 
q 

iifil'fElm~:: 25.00 bb~~~1'lKb~ul1rf~nElUbb~::'VItr~b1rm um1EJuiibbU1~~n~:IJ SM fiElU"1l1\J:lJln 
q 

1~EJri'VI~~b1EJuiium1EJwyfiifl11:IJb"1l1 h€lrJl un~:IJ SM bvi:IJifu brlEllbfl"jl::~nl"j~ ElU~hfll:IJ 'V'lUl1 
'IJ q 

rf~ n El Ubb~::'VI ~~ b 1 EJ U un b 1 EJUb "1l111iJl1 nl"j~n ~11fl "j~ ~fl~ 111 EJl U 1~ EJ nl"j~h 'VI1El bUEl UbU U 
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nT'J~m~1'Yl1~~1·1J1«rn~nUl'YlrnUm1£JU~~L~em~h<?laulu~"Jb~an~ 1 ~an1'J~m~11fl'J~~f1~"lJa~ ... 
lU~"l5~~~<?ll:IJ"lJd1~'V'lU';hii~1Ulh::nau"lJa~L6Jl'sH{fl:IJ l"ll~L~~L6Jl'~~ ~trU~L6Jl'~~ LL~::n~:IJ"lJa~aJ~ 

q q 

rl a~l L~ £J~i<?l d~l'il,n1'J~n~lihl'Yl rn~"lJ1iru,;i1U 1'Yl rn ~~ djU"iJa~1L~an~ti<?l LL~<?l~';hum 1£JU 111 .u 

L "lf1 hl~rllh::~~~"lJa~ LL~ ~::~1"lJ1'Yl1~ihi'Yl £JT"h11~ L ,xu~n~l L~a~ a::1 'J 'J1:IJii~ ~1"lJ1 iru,;i1U 1'Yl £..11 
q q ... 

LL~::n1£Jl1l1mn~<?lf djU~1"lJ1~iifl11:IJln~L~£J~nulu~lU"lJa~n1'J~n~1 UnL1£JUel1~~::iu~u 
~~ (:.J~ 1 iLL u1~~"lf aitEJ~fl~iifl11:IJfl~1~Lfl~ aua ~ 

'II 

, '" .dd. ~&:I 

L'VI <?l (:.J ~'Yl L~ a n <?l au"lJ a UL l"l'J1:: 
q 

1. iJwr~7"11i.nfJ'Url~LBUWffl11Nff3J (recombinant DNA) 
.d Cl...' ~,/:::Iro G f .c:t .. IA t=!. .cf 

2. :IJ~n'Mru,::L'V\:IJ aUL<?l:IJ'YlnlJ'J::n1'J LL~:::IJ lJ'J:lJ1ru,L l"l:IJ:lJ1n"lJU 
q 

.f"1 .... , .. d. I "'" .. "'" .¥ 1 ""'\'I .., 3. LlJUn'J::U1un1'J<?l<?l~atlU 6Jl'~lJn<?ln~1:IJ1'Jmn~"lJU Uli'J'J:IJ"l51<?l b<?l 

4. iJn1~1JJunI1r;7~IiiEJfjufl""n12frn~r;'~EJ"nI1~JJ1w7uanff~iJcH:S@1V1d" 
.d 

5. L'V\<?l(:.J~auSJ ................................ . 
q 

l"lu";hrimtL~£Juum~£Julun~:lJLLU1~<?lfl~1~Lfl~au (SM) ii~hfa£J~:: 62.50 LL~::'VI~~L1£JU 
q 

iifl1fa£J~:: 40.60 bL~<?l~lid~u11tf~riauLL~::'V\~~L1£JU um1£JuiiLLU1~~n~:IJ SM flau"lf1\1:IJ1n 
q 

1<?l £..I~'VI~~ L~£Juiiun L1£JU~iifl11:IJL"1l11~a ~1 un~:IJ SM ~~~~ LrlaiLfl'J1::vfn1'J<?laU~lrl1:IJl"lU11 
'II q 

tf~ ri au bL ~::'V\ i~ L ~ £..I U un L ~ £..I U L "1l1 h 11 LL n:: <?l a ~ ~ di <?l ~1 n L'Yl fl Ufl l4"u lii ~1 n'J'J:IJ (genetic 
q 

engineering) ,;rm~tlU~~b~an~1~aulu~1L~an~ 1 ~a LLn::~a~~ ~~Ltlu"lfa~1L~an~ti~-;)lU1U 
:lJ1n LL~Um1£Jwyj<?laU LLn::<?la~~ ~1ul'V1nJ1~b~am'V\<?l(:.J~lwi1L~an~ 4 LL~~~11Um1£JUL"lf11~lu 

OJ q 

fl11:IJ'VI:lJ1 tl LL~::'V\ ~nn1'J'Yl1~l4"ulii~1nn:IJ LL~~::111'Yl'J1uii~~1a ~l~~~iiiii<?l~L n<?l~ln L 'YlflUfll4"Uli 
q q 

1~1n'J'J:IJ 'J1:IJii~~1 <?l au LLn::<?l a~~ btlU~l<?l au~un L1£..I UflULfl £J~lntl'J::~un1'JrnL~:IJ:lJ1nn11 ~1 £..I 
q 
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:J"= 
"-;' " 

l.< 
~~----. 8iI!Jt: ,,( 

"v' 

rl3Jl: http://blogs.swa-jkt.com/swa/genetic-eng ineering 

d "" "" ..r L'VI <iI ~ ~ 'Yl L ~ em <iI El 'U "1.J m,u vrn :: 
q 

1. dJuwu ~~aJrtl"Jfi,unTi~"'~filtjJ1J"l1€J\JWffniJllun',;€J\JnTi 
2. LU'ULElUl6J1aj'rll m unldL ~El3J ~U rlliiEl.:JnT'm.:J 1 U~haULElVll'V1:: 
3. dJuwu~~aJn~'3JTinW1J~~'1uU1Jf)nL~lJ 
4. LilULElUl6J1aj'rl m.i1 UVl~l~ii~"1.J El.:Jlri'~ 

'IJ 

d 
5. L'VI<iI~~ElUG) ...................................... . 

q 

Vl'U";hri ElUL ~fJU un L ~fJU 1 un ~3J LL U l~<ilrmlii El.:J'lJl.:J tilUU~~~~l<i1 L~~ ElU'Ul.:J tilU (PUSM) 
q 'IJ 

~fhfElfJ~~ 18.80 LL~~'VI~.:JL~fJU ~fhfElfJ~~ 25.00 LL~~.:Jl~'L~ul1rf.:JriElULL~~'VI~.:JL1fJU Um1fJU~ 
,Q. I ":::::~.d.&:3t. 6' 0 .,:;, Q..oo,c:::t Q.,.oO~ 

UU1~<iln~3J PUSM bVl3J"1.JU L3JEllL~dl~'VInld<ilEl'U~lt:ll3J Vl'Ul1'Yl.:JnElUU~~'VI~.,'ILdfJU UmdfJU 
q 

L"lil ht:ln Iii El.:Jl1~ln 1l1Vlrlnl'V1U<ill ~LUUnd~'lJ1Unld~<iI<il El ~U 1 til U Vl ~1 ~ii<il"1.J El.,'l u'U~fi L1fJ l<i1 fJloN 
'IJ 

bElUl6J1aJ<il<il,)lLVll:: u<ilum~fJUL~Elm'VI<il~~<illL~Elnrl2 LL~~ 4 Luutilul'V1nil<i1fJnldL~Elm'VI<il~~ 
q w q 

"liEl 2 ~h~dl::'VI1~11Un L~fJUb"lil hl1LElU l6J1aj'<il<il,)lL Vll~LUULElUl6J1aJrlhlr UnldL~El3J~U rllii El.:Jnld 

~.:J 1 U~LaULElVll'V1:: ~.,'ILUU~.,'Irlun L~fJui'U~u 1 UL~fl.,'l"1.Jfl.,'l bElU l6J1aj' <il<il,)l L Vll~bL~~LflU l6JfaJ~baULEll~ 
Ln~ tilunldL~Elm 'VI<iI~~iElrl 4 ;jEl LUULflU l6J1aJrlEl ~1 UVl~l~ii<il"1.JEl.:Jllf~~.:JLUUL 'VI<iI~~rlti<ilfll~ 

q 'IJ q 

LUUL Vldl ::un L 1fJU i,~'Yldl'Ul1 L ElU l6J1aj'rlhlr und::'lJ1Unld'Yll.:JvrUlli ~lndd3J LUULflU l6J1aJrlVl'Ul U 
q 

U'U~YiL~fJ 'VI1El El1~ L il hl1Vl~1~ii<ilEl ~l U llf~ti.:J ~~ 1 iLL Ul~<iI"li fldrJ.:J~.:J~~113J~~1<i1 L~~flUEl ~ 
'IJ 'IJ ... ... 

<il.:JUu ~1 n ~ ~nl di L~ dl~'lhu bL'U'lJnld"il<il nldL ~fJU fLL'U'U l11"ilndnld~'U L ~1~ 5 "lJU 
'IJ 'IJ ~ 

113Jn'U nld~"'" <ilnldL 1fJ U fbb'U 'U'h 3J!i El u~::nld"il<ilnldL ~tJU fbb'U'Ul11"ilndnld~'U L ~1:: 5.ffu bb'U'UU n ~ 
'IJ 'IJ ~ 

~ 3Jldt:l-0'cnJUl LL U l~<iI'Yll.,'1i'Yl f.J1~1 ~<ilf1~ LL<ilVl'Ul1 fJ"'.,'I~'Ul.:JUd::L~U 'VI~.:J L1fJU rlun L~fJU~LL U l~<ilrl 



.cI 
'lJ'YI'YI 5 

t<{":iU f)iiU":i'uu:.J~ tt~~,yf)tt<{"f)U"~ 
q 

nl1iitlflf-\litdj'W,nl1~n'Ml~~"lJe:J-\lnl'~Jli1tlbbuunl1i~nl1b1t1'W,fLLUUlllin1nl1~ub~1:; 
~ ~ ~ 

~ , 
Q.,.I I a..,.. Q..t e::f: 9'" I A .c::t.::l:. Q.,.I a,., Q.,.I Q..oo t;' I 

5 "lJ'W, 113JnUnl1"iJ~nl1b 1t1'W,1LLUU113J3J e:J 'Yl3J~ e:Jnl1v.l~'W,1'Ylm!l-:;fl113J~3J'VfU,1l1:;~11-\1UfIfi mb~:; 
~ ~ 

bb 'W,1 ~ ~ 'Yll-\1i'Yl tllf11 Gf~f"lJ El-\l um 1t1'W, 1~ til 'W,U'Yl d'cri-;ltl"iJ:; e:Jn-Ul tln1:;U1'W,nl1~n 'Ml LL~:;~1U ~ ~ 
~ ~ 

1. b vl e:J~nM1 ~ ~"lJ e:J-\ln11l i1U bbUUnl1i~nl1b~rJ'W, fbbUU11lin1nl1~Ub~1:; 5 ,r'W,i13JnU 
~ ~ ~ 

Q.,.I .c::t i.I I d ~ .d.c::t I Q.,.I Q.I Go-' 6" I Q.;,c:::t a..,.. J: 
nl1"iJ ~ nl1 b 1 rJ 'W,1LL U U 113J 3J e:J ~1 tI 'Yl3J ~ e:J'Yl n M:; fl113J ~3Jv.l 'W,1l1:;~ 11-\1 U fI fI~"lJ e:J-\I 'W, n b 1 tI 'W,1:;~ U']"'W, 

~ ~ 

6TllrJ3J~n'M1U.yj 4 

2. b vle:J~nM1~i:l"lJ e:J-\lnl1li1UbbUUnl1i~nl1b1rJ'W, fbbUU11lin1nl1~Ub~1:; 5 ,rUi13JnU 
~ ~ ~ 

Q..t .:::I V , d Ii,.I d.c::t I ~ ~ tt CV d Q.,.I ~ Q..<I .d 

nl1"iJ~nl1b 1rJ'W,1bbU U113J3J El~1 rJ'Yl3J~ e:J bb U 1f1~'Yll-\11'Yl rJl~l ~~1"lJ e:J-\lun b 1t1U 1:;~U,]"U3Jlltl3Jf1n'Ml 
~ 

, 
~3J3J~C\ilu,,r€lfi 1 ... 

I Q.,.I Q.,.I 6::i Ii.I 1.c9.c::t Q.; Q..<r Q.,.I 6" I I I .c:::I 

113J nUnl1"iJ~n11b 1t1U 1bbUU113J 3J e:J 3J'Yln 'M:;fl113J Gf3Jv.lU1l1:;~11-\1UfIfi ~ ~-\ln11n e:JUb 1t1U 
~ ~ ~ 

~ v.d Q.,.I d. dd ~ Q.,.o Q Ii.I Q..t a..,.. A ~ 
~3J3J~~lU"lJ e:J'Yl 2 'W,m 1t1U 'Yl b 1rJU~1 rJnl1"il~nl1b 1t1U 1LLUU11l"iJn1nl1GfUb~1:; 5 "lJU ... ~ ~ 

i13JnUnl1-;l~nl1b~tlui'bbUUi13J!ie:J 3h1n'M:;fl113Ji3JvrUlh:;~11-\1UflfI~~-\ln11,rnb~tlU~~~funl1 
~ ~ ~ 

~ 
Q.,.I .c::t V a.,.,. Q.,.I d Q..ot 

"iJ~nl1b 1rJU~bbUU1lJ"iJn1nl1~U b~1:5 "lJU 
.ct. v.d Q.,.I.c::t.de::f: V Q...t .c::t 'i.I Q..oI Q.,.I A ~ 

~3J3J~~lU"lJe:J'Yl 3 Um1t1U'Ylb1rJU~1t1nl1"il~nl1b1rJU1LLUU11l"iln1nl1~Ub~1:; 5 "lJU ... ~ ~ 

i13JnUnl1i~nl1b~tlui'bbUUi13J!ie:J LL~:,rnb1rJU.yj~~funl1i~nl1b1t1ufbbUU11lin1nl1~Ub~1:5 
~ ~ ~ 

,rUiibb U 1~~'Yll-\1i'Yl tll~1Gf~f~i-\l b1t1U~!l bb~n~l-\1nU 
A 'i.oI.d Q.,I &::I. d. .d. V Q..I a 'i.I Q.,I Q.,.I do ~ 

~3J3J~~lU"lJ e:J'Yl 4 'W,m 1t1U'Yl b1rJU~1 tlnl1"iJ~nl1b 1t1U1LLUU1 1l"iln1nl1GfUbGfl:; 5 "lJU ... ~ ~ 

I Q.,I Q..t ~ q., I d.c::t A.ct. 6' I I .d 

113JnUnl1"iJ~nl1b 1t1U 1bbUU113J3J e:J3J bb U 1f1~'Yll-\11'Yl mf11~~1~-\ln11n e:JUb 1t1U 
~ ~ 
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::hltll~lt~wf ".lHh1 h,n1r.J'U,i-\Jn~th"n-\J1'"b"lJ~~'U.rinl''j~n'M13T1HJ:JJ~n'Mlb''lJ~ 1 nd-\Jb 'Yl'W:JJVll'U.fld 
q 

Il1m1r.J'U,ri 1 Unld~n'Ml 2559 ~1'U,1'U, 23 'lXEI-\Jb1r.J'U, n~:JJ~1E1cil-\Jrlh1r'U,nldiir.Jflf-\Jit ~E1 
q 

ibm1r.J'U. d:~lJ.ff'U.3Tlm:JJ~n 'M1Uri 4 bb~,mnldb1r.J'U,i'Yl m~l ~~f "lJEI-\J h-\J b1r.J'U.i-\Jn~~1,:rn-\Jl'U.b"lJ~ 
~'U.rlnld~n'Ml3Tlm:JJ~n'Mlb"lJ~ 1 nd-\Jb'Yl'W:JJVll'U.fldll1flb1r.J'U.rI 1 Unld~n'Ml 2559 b~E1nn~:JJ 

q q 

~1E1cil-\J 1~r.JiTInldb~E1mblJlJb~l:~-\J (Purposive sampling) :JJlrf-\JVl:JJ~ 2 'lXEI-\Jb1r.J'U. bbiil:1".ll'lrrnld 

Gf:JJ EI cil-\JJl r.J b ~ mllVl 'U,~'IX E1-\Jrid:J'U.n ~:JJ'Yl~ iil E1-\J bbiil:ml:JJ fl1lJfl :JJ~-\Jii 
q q q q 

i.~flJnldi~nldb1r.J'U.ibblJlJl~indnldtllJb~1:5 

b1r.JwfbblJui1:JJ!iEl ~1'U.1'U, 32fl'U. 
'II 

i.~flJnldi'~nldb1r.J'U.ibblJlJ1~i'ndnldtllJb~1:5 

31fl'U. 

"i~tI~na1fli.;t,"n1"i~"tI 

nldi,Jr.J1 'U.flf-\J it ~ii'r.Ji.~ ~1 b ii, 'U.nld'Yl~ iil E1-\J 1 'U.ll1fl b 1r.J'U, ri 1 unld~n 'Ml 2559 
'II 

~1'U.1'U. 14flllJ 1~m.Jlimtl'U.~~lbii,'U.nld~E1'U.bEl-\J bbU-\JbU'U. md'Yl~~E1lJr\E1'U.b1r.J'U. (Pretest) 1 flllJ 
'1.1 'II 

~lbii,'U.nldi'~fi~ndd:JJnldb1r.Jwf 12flllJ bbiil:'yhnld'Yl~iilEl-\JVl«-\Jb1r.J'U. (Posttest) 1 flllJ 
'II 

, 
Q..or ~ A Q...I.-::::t. J'=:t. d#:l.:::. .ct.:::. ,.c:f A Q.,.oo 0 dA d 

Vl1"lJ EI fl EI flru~:JJlJ 'iI"lJ E1-\J ~-\J :JJ".ll'1 ~fl11:JJVl:JJl r.J bbiil:~1"lJl'Yll-\J".ll'11'Yl m".ll'11'Yl mnlJnld~ld-\J".ll'1 ~".ll'1~ 
q 

1r.Jlldd:JJ bbiil :nld~n 'Ml'~hi'Yl r.Jl (~rtlU'U,Gf-\J b~1:JJnld~E1'U. i'Yl m ~1 ~~fbbiil: b'Yl fl1 'U.1 iil ~. (2556). 

b~'4f)\l3j [l'rltcUh . ., n1"i~i ~ 
1. bb~'U.nld,J~nldb1r.J'U.fbblJlJllli'ndnldtl'lJb~1~5 .ffwh:JJnlJnldi'~nldb1r.J'U.fbblJlJ 

'II ~ 'II , , 
id:JJajElb1fJ~ Ildd3Jan1~csnEl,,~,,3j;ri(j),j1UdU 9 bb~U 

.., , , 
Q.../I .d. IJ,I Q; Q..of A ca,... A A AI ,.c:f.::::lA 

2. bb~'U,nld"iJ~nldb dr.J'U.~bblJlJ1 ~~ndnld~'lJ b~1~5 "lJ'U.bdEl-\J lldd:JJ".ll'l 'iI"lJ E1-\J ~-\J:JJ".ll'1~ 

~1'U.1'U. 9 bb~'U, 
Q.,.o A A f( .d .c:t. ~ .c:iA.c:::. 

3. bblJlJ1~ bb 'U.1fl~'Yll-\J1'Yl m~l ~~d b dEl-\J lldd:JJ".ll'1'i1"lJEI-\J~-\J:JJ".ll'1'i1 

4. bblJlJ 1.h:: b3j'U.~'U.bEl-\J b~E1-\J 'Yln'M~fl11:JJ i:JJvr'U.lh~Vll1-\JlJfl fl iil 
q 
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~ '1; n'l,-t nu,-'J u'-'J 3J~ £)3J~ 
cu 

o.e:. ~ ~ 0 Q..<I Q..<I.J' 
~1 m lI.nl"Hn'lJ'J1'lJ'J1:IJ"IJ fl:IJ i.'l ~1:IJ i.'l1~'lJ ~"lI. 

'IJ 

1. b~flmrm1£.JlI..ffll.:JJ1HJ:IJ~m~nljfj 4 t~£.Jlrrnl'Jb~flmb'lJ'lJb~l:~" (Purposive sampling) 
., 

aJ1r1'-\Jv\6J<il 2,xe:J-\JL~rJU 

2. 1 "151rrnl'J~:IJ fl cil"~l £.J b vi flnl'V1l1.~,x fl"~ bUlI.n ~:IJ'Yl ~ i.'l fl" bbi.'l::n~:IJ fl1'lJ fl:IJ t~ £.J~n ~:IJ 
q q q q q 

'Yl~i.'l fl" L~f'lJnl'Ji~nl'Jb1£.JlI.1bb'lJ'lJllJin'Jnl'J~'lJ b ~1:: 5.ffu "i1:IJrl'lJnl'Ji ~nl'Jb1£.JlI.1bb'lJ'lJ'i1:IJ:n fl 
'IJ 'IJ 

bbi.'l::n ~ :IJ~n'lJ fl:IJ L~f'lJnl'Ji ~nl'Jb1£.JlI.1bb'lJ'lJl nin'Jnl'J~'lJ b ~1:: 5 .ffll.bb'lJ'lJ'11n ~ 
q q 'IJ ~ 

3. ~1ir.J~1 bUll. 'Yl ~ ~fl'lJn flll.b1£.JU (Pretest) yf" 2 n ~:IJ t~ £.J 1 ibb'lJ'lJ'11'J::dJlI.~lI.bfl" bb'lJ'lJ 
'IJ q 

I Q.; d Q..t Q..f IV 6' I Q..<I oCt. A 6' 

:lJl <iI'Jl ~1U 5 'J::~'lJ b 'Jfl" 'Yln1!l'::fl11:IJ ~:lJy.jll.ll'J::'VI11"'lJ flfli.'l bbi.'l:bb'lJ'lJ1~ bbll.1fl ~'Yll"1'Yl m~l ~<iI'J 
q , , 

d &:it. oCt. .d.dA 

b 'Jfl" 1l'J'J:IJ"151 <iI"IJ fl"~" :IJ"151 <iI 

4. ~ ~fl lI. .yhnl'J~flll.<ill:IJ bb~lI.nl'Ji<ilnl'Jb 1£.JlI.1~Livr~u liYUbbi.'l::ui'lJ'J1'lJ'J1:IJeff fl :lJi.'l~1 £.J 
'IJ 'IJ 'IJ 

<illI.bfl"yf" 1l1.n~:IJ'Yl ~ i.'l fl" bbi.'l::n ~:IJ fl1'lJfl:IJ t ~ mtn b1£.JlI. yf" ~fl"n~:IJ b ii £.JUflll. -nUb vi fl ~::rr flU r1'm~:: 
q q q q q 

fl11:IJ i:IJvrll.lh::W;}l"'lJflfli.'l 1l1.~ll1. ~ 5 nl'J'Yll"ll1. "i1:IJrlll."IJfl"um1£.JlI. bii £.JlI.flli'lJl £.Jfl11:IJ~~b ~lI. 
q , 

I d. 0 I .d 

<iI flnl'Jbi.'l fln'Yll"ll1.n i.'l:IJ bbi.'l::"ll1.b~ £.J1 
q 

5. brlflill.~<ilnl'J~flll. ~~flll.~lb Ull.'Yl<il~fl'lJnflUb1£.JlI. (Posttest) yf" 2 n~:IJ t<il£.J1ibb'lJ'lJ 
q 'IJ q 

'11'J::billl.<ilUb fl" bb'lJ'lJ:lJl <iI'Jl ~1l1. 5 'J::~'lJ b ~fl" r1'm~::fl111.1 i:IJvrll.lh::w;h"'lJflfl i.'l bbi.'l:: bb'lJ'lJl~ bb lI.1~~ 
q 

o cv dl A Q..t A I I oCt. 6".:9. Q..f Q..t Q,..I 6' I 

6. lI.1'lJlI. 'Yln flU 'Ylll."IJ fl"lI.n b 'J£.JUbb<il i.'l~n i.'l:IJ 1.111 bfl'Jl~'VI b 'Jfl" 'Yln ~:fl11:IJ ~1.Iy.jll.ll'J:'VI11" 
q q , 

'lJflfli.'l ~ll1.Yi 5 nl'JYll"lWh:IJnU"IJfl"um1£.JlI. 
q 

7. ~ ~fl lI. Yll nl'J<iI 'J1~ 1,x fl: bb U lI. "IJ fl" bb'lJ'lJ '11'J: bilU<iI Ubfl" bb'lJ 'lJ:lJl <iI'Jl ~1l1. 5 'J::~'lJ b ~fl" 
'IJ 

a,... Q..o< Q...o 6' I 6"t.J oCt. .d I .cf Q; &:It. 

'Yl n 1!1':: fl11 :IJ ~:IJ y.j 'J,l, II 'J : 'VI 11 " 'lJ fl fl i.'l <ill 1.1 b n nb 6¥J "IJ fl y.j '1 <iI n 'J 'J 1.1 'Yl 'lJ " "15 bb i.'l :: bb'lJ 'lJ 1 ~ bb lI. 1 fl ~ 'Yll " 
q 

1'Yl m~l~<ilf b~fl" li'J'J:IJ"151~"IJ fl" ~"iii51<il<illmn nbsyfn~:lJbbll.1~~ 5 n~:IJ~nl'V1l1.~ L ibb~1Ul ~i.'l 
q q 

fl::bbll.lI."IJ fl",xm1£.J'J,l, yf" 2 nG'l:IJ:lJ11bfl'J1::'VI1~£.Jlrr'Yl1" ~ii~<ilfl L'11 
q 

, ., 
Q..I.d e:I.c:t C}.I Q..<I d q,; a,... Q..I d. Q.,.f I Q...I Q..I 

'lJ fl fl i.'l"IJ fl " un b'J £.J lI. 'Yl b'J r.J lI.~ 1 £.Jnl 'J~ ~ nl'Jb 'J£.J U 'Jbb'lJ'lJ1 n ~ n'Jnl'J~'lJ b ~1~ 5 "IJ lI. 'J1:IJn 'lJ nl'J~ <iI nl'J 
q 'IJ ~ 

b 1£.JlI.1bb'lJ'lJ"i1:IJ ii fl bbi.'l::un b1r.JU yh 1£.JlI.~1 £.Jnl'Ji<ilnl'Jb 1£.JlI.1bb'lJ 'lJl nin'Jnl'J~'lJ b ~1:: 5 .ffll.~'J'11 ~ i.'l L~ 
'IJ 'IJ ~ q 

.... .J' 
~"lI. 

, ., 
Q..I d .cia C}.I Q.,.oo d t.J Q.; Q.,I d. Q...o I Q.,I a....o 

1. lI.nb 'J£.JlI. 'Yl b 'J£.JlI.~1 £.Jnl'J~~nl'Jb 'J£.JlI.~bb'lJ'lJ1lJ~n'Jnl'J~'lJ b~l~ 5 "IJlI.'J1 1.In'lJnl'J~~nl'J 
, 

.ct Cl.I I ~ .cI Q.; Q...I Q.,I 6' I I I .d 1,c:;I Q; 0 Q..<I AA.c::I 

b 'J£.J 'J,l, 'Jbb'lJ'lJ'J1:IJ:IJ fl :IJ'Yln ~~fl11:IJ ~1.Iy.j Ull'J::'VI11"'lJ fl fl i.'l~" n11 n flUb 'J£.JlI.fl £.11" 1.1 lI.£.J ~1 fl ru'Yll" ~rJ<iI'Yl 
CU q CU QI 
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. " 
2. un b~tJ'U. Yib~tJ'U.~l tJnl1i'~nl1b~tJ'U.ibbUU1!li'nml'J;U b~1::5 ,]'U. ':h3JnUnl1i'~nl1 

&::t fl,.I , A &::tQ,..oo Q..oI Q..o 6' I I Q..oO do .:::J.:I V Q,..oo 

b 1 tJ 'U. 1bbUU113J 3J eJ 3J'Yl m~:: f1113J ~3J'W 'U.1i1::~11-\1 U fI fl ~ ti-\l nl1'U. n b 1tJ 'U. 'Yl b 1tJ 'U.~1 tJnl1~ ~nl1 
'IJ q 'IJ 

b~tJ'U. 1bbUUl ni'n1nl1;'IJ btil::5 .ff'U.eJ ~l-\1iiutJ ~lflru'Yll-\1 ~iHiYh::~u 0.051~ tJun b~tJ'U. Yh1tJ'U.~1 tJ 
'IJ ~ ~ 

" . a,... d 'i.I Q..<O a,., d. Q.,/' I Q,..oo Q..o ,c::I III I d. .d. 

nl1~~nl1b 1tJ'U. 1UU'lJl n~n1nl1~U b~1::5 "lJ'U. 113JnUnl1~~nl1b 1tJ'U. 1UUU113J3J eJ ~13Jl1r1'Yl~:: 
'IJ ~ 'IJ 

'Y11-\11'U. t~rf-\l 2 bbUU ~eJrf-\l-\ll'U.b~ tJl U~::-\ll'U.n ~3Jl 'U."lJru::rlum1tJwrh ~tJ'U.~l tJnl1i'~nl1b~tJ'U. 1 
q 'IJ 

bbuuln i'n1nl1;u btil::5 .ff'U.~l'U.l 'V1f,1h~eJnrl~::'Y11-\11'U.b~ tJl3Jlnn11-\11'U.n ~3J 1~ tJ iiu~i'tJ4 ~1'U. rl 
~ ~ q 

ii~~<i1 eJnl1b~eJn1tl bbUUnl1'Y11-\11'U. ~eJ ~1'U.nl1i'~nl1b 1~1 ~~ ~~~"lJ eJ-\I-\ll'U. n1::Ul'U.nl1'Y11-\11'U. 
'IJ 

bb~::fl113J1~n 1 'U.nl1'Y11-\11'U. 
'IJ 

a.,.. &::t dd C1;' Q.,.I .d ~ Q,; Q..oI,dl ~ I Q,..I Q..oo 

3. 'U.m 1tJ'U. 'Ylb 1tJ'U.~1 tJnl1~~nl1b 1tJ'U.~UUU1!l~n1nl1~U b~l:: 5 "lJ'U. 113JnUnl1~~nl1 

b1tJ'U. 1bbUU~13J 3JeJ bb~::um1tJ'U. rlt~funl1i'~nl1b~tJ'U. 1bbuuln i'n1nl1;U b~l:: 5 .ff'U.iiu 'U.l~~'Yll-\1 
'IJ 'IJ ~ 

1'Yl m~lti~fu~n<i11-\1n'U. eJ ~l-\1taJii,:rtJ ~lflru'Yll-\1 ~ii&irl1::~U 0.05 
~ . " Q..oo d .c::Id ~ Q...oI d. V Q.of Q,..oo d. Q..oo I Q.; Q,..oo 

4. 'U.n b 1tJ'U. 'Yl b 1tJ'U.~1 tJnl1~~nl1b1tJ'U.~UU'lJl!l~n1nl1~U b~l:: 5 "lJ'U. 113JnUnl1~~nl1 
.do Ci,.I I d &::t A A ft I I .c::I I.c::tQ..oO 0 Q../I AAd Q..oO 

b 1tJ'U. 1bbUU113J 3J eJ 3J bb 'U. lf1~ 'Yll-\11'Yl m~l ~~1~-\lnl1n eJ'U.b 1tJ'U.eJ m-\l3J'U.tJ ~1 f1lli'Yll-\1 ~rI ~'Yl1::~U 0.05 
'IJ 'IJ ~ 

" ~ln~~nl11i'tJ'WU11 nl1i'~nl1b1tJ'U.ibbUU1!li'n1nl1;Ub~1:: 5 ,]'U.~13JnUnl1i'~nl1 

b1tJ'U. 1bbUU~13J 3J eJ til3Jl1r1'14'~'U.lun b ~tJ'U.l ~iibb 'U.l ~~'Yll-\11'Yl m~l ~~f1.~ bb~::iitl1::~'Yllhn'Wl 'U. 
'IJ 

nl1vr~'U.l bb 'U. 1 ~ ~'Yll-\11'Yl tJl ~1 ~~f1.~'aJ bb~n<i11-\1~1 nnl1i'~nl1b ~tJ'U. 1bb'IJU;U b~l::tln &ivrl ttl u<i1 
'IJ 

nl1i'~nl1b 1 tJ 'U. 1uuul ni'n1nl1;u b ~1::5 .ff'U. ~l:JJn unl1i'~ nl1b1tJ 'U. 1UU U~l3J 3J eJ iitl1::~'YlTIJll'W 
'IJ ~ 'IJ 

1 'U.nl1~-\I b ti13Jrlm~::f1113J i:JJvr'U.f1::~11-\1UfI f1~ t~3J1nn11nl1i'~nl1b 1tJ'U. 1bbUUl ni'n1nl1 
q 'IJ ~ 

.... ~ d Atl .s "" .J' 
~Ub~l:: 5 "lJW])'-\I~13Jl1r1eJJl 11tJ~~nl1~nMl~-\I'U. 

~ln ~~-\ll'U.li'tJ~l'U. 'Yl""nM::f111:JJ i:JJvr'U.f1::~11-\1UfI~ ~1:JJ11mbU-\l~1"JJeJ 1 'U.nl1eJ.ntl11 tJ b U'U. 
q 

tl "" "'" 1I)tl.J' 2 1::b~'U. ~-\I~eJ L 'U. 

1.1 n"'i~~ n,..n~~"-iuuui' 1l~ n'in1'iaU Hf1t 5 i"i'J3JflU n1'i~~ n1'iL~~"-iuuu 
~ ~ ~ 

" A Q.,.oo I Q,..oo .c:t 'lJ Q.../I Q.,/I,c::9, a,... I Q..oI Q..I 

~ln~~-\ll'U.l~tJ'WU11nl1~~nl1b1tJ'U.~UUU1!l~n1nl1~Ub~1::5 "lJ'U.113JnUnl1~~nl1 

b 1tJ'U. 1bbU U~l3J 3J eJ ~l3Jl 1r1 vr~ 'U.lrln M::f1113J i3J'I4''U. f1::~ 11-\1 U flfl ~ 1 'U.~'b ~tJ'U. t~ 1~ tJ nl1b~ eJ n 
'IJ q 'IJ 

1tl bbuunl1b1tJ'U. 1bbU'lJl ni'n1nl1;U b til:: 5 .ff'U.~'U.l nflu1tl bbuunl1i'~nl1b ~ tJ 'U. 1bbUU~13J 3J eJ 1~ tJ 
'IJ 'IJ ~ 'IJ 'IJ 

lTInl1~eJ'U. tl1::neJU~ltJrf-\l~3J~ 5 .ff'U.~eJ'U. ~eJ 1.nl1~11-\1f1113J~'U.h~13Jn'U. (Cooperative 

engagement) bU'U.nl1Ul b"JJl ~U'Yl b 1tJ'U. 1~ tJnl11 i~1r11 :JJ~-\I~~n1::~'U.l ~~b1tJ'U.~'U. h 1~ tJ~1r11:JJ 
'IJ 'IJ q 'IJ 

,f 'U.eJ1~~:: b U 'U. nl1'Yl U 'Yll 'U.f111 :JJ1b&i :JJ~1eJ ~1 rll :JJrlu 1 ttl ~U 'Yl b 1 tJ'U. rl~:: b 1 tJ 'U. bb~ ::iinl1u~ n b tl ~ tJ'U. 
'IJ 'IJ 

U~~-\I:JJ:JJ3J eJ-\l1::~11-\1 ~b1tJ'U. 1 'U.tl1::b?i'U.~1r113J,f'U. 6) 2. nl1~111~U~::()WV\1~13Jn'U. (Cooperative 
q 'IJ 
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exploration) fl1"~~ElUi(~ln1"::U1UmhJ ien 1 ~iin11"uiJ-\lU'VlU1'Vl Ul.'I::'VI :lJU~ ~'hJU 'VIU1.yj n11"iill11:: 
~ ~ q q 

fl11:lJ ~ uu~ib ten r.J ~lUn1"::U1Un11"~~r.JU 1ii11"T'iI ~~l.'I::~U 'VIT'h:lJnu 1":: 'VI 11-\1 ~~~r.JU 1 un~:lJ ~~ r.J1n""'u 
~ ~ ~ q , 

~~l.'I::1"::'VI11-\1n~:lJ 3. n11"ElTI-U1 £rh:lJnu (Cooperative explanation) tt1f111:lJ1'V11El~h ElTI-U1 r.J-n 
q ~ 

1"1U1"1:lJ:lJ1 ~~i11 wffu Y1 2 :lJ1 eJTI-U1 r.J11:lJnU ~:lJ1~nll1 r.Jl un~:lJ iin11"U1n1!1-1'V111eJL vlm11f111:lJ 
q 

~"li'1 h'h :lJnu 4. nl1""lI m r.Jfl11:lJ111:lJrlU (Cooperative elaboration)ttl~l eJTI-Ul r.J'VI1m~ U 1f111:lJ~en 
~ 

Y1 ~lU:lJl eJ iiu 1"1 r.Jll1 r.J 1 un~:lJ ~ vleJ 1 ~ ~:lJl~n11:lJrlUl.'I-\I"1TeJ ~1"U ~~l.'I::iiteJnl ~eJTI-Ul r.J dienfl11:lJ ~ ~miu 
q q 

1 uenu~eJ-\I ttl ~~UeJ ~UU~u UU U 1~en"ll eJ-\lnuul.'I::nu ~l:lJ11"rlufu ~U~ r.JU~len eJU'VI1mm 1f111:lJ~en L~ 
q 

'VI 1 n rJ-\I LaJ ~eJ en fI i eJ -\I 'VI 1 eJ fll.'Il en ~ fI ~ eJ Will n"li' eJ ~ Yl ~ ~ 1-\1 5. n l1"U 1":: ~iiu t:-!l.'I11:lJ nu (Cooperative 

evaluation ) ~1 :lJl1"bl en1"1~ ~1 eJTI-Ul r.J'VI1eJ~1 en eJU~lnnl1"U1"::~iiu 1"1 r.JUflfll.'I~1 r.Jenu~eJ-\I U1":: ~iiu 
q 

111 r.J 1 u n ~:lJ nl1"U1":: ~iiu 1"::'VI11-\1n ~:lJ 'VI1eJ 1 u 1"U ~~UU"lI El-\l fl1"~ U U~U1":: ~iiuul.'I:: t:-!l.'I"lI El-\lnl1"U1":: ~iiu LaJ 
q q ~ ~ ~ 

11~::U1"::~Ufl11 :lJiil ~ ~~'VI1eJi:lJ ~ 'VIl.'I1 ~:lJl~n~eJ-\liifl11:lJ [ju~ ~Wl1:lJ r.JeJ:lJfu t:-!l.'I-\llU"ll El-\ln~:lJ'h:lJnu 
q 

~-\I t:-!l.'Il ~ ~1:lJl1"bl'Yll-\11U 11:lJnU t:-!11u L~eJ £11-\1iifl11:lJ~"lI 
~ q 

~rl eJU n ~ ~r.J U 1 un ~:lJ 'Vl en l.'I eJ-\I L~funl1"iennl1"~ ~r.JU 1~-\ln ~11 l"!U11 ~1 :lJl1"bl oW~Ulrln1!1-:: 
q ~ 

fl11:lJ i:lJoWUlf1"::'VI11-\1Uflfll.'I L~ ii~h ~Q~ r.JY1 ~-\ln11n~:lJ fl1UfI:lJ eJ £11-\1 iiur.J iil f1 ru'Vll-\1 ~ii ~.yj1"::~U 0.05 
ct cu q q ClI 

~-\I'VI:lJen 3 ~lU ~lnrf-\l'VI:lJen 5 ~lU ~eJ ~lUfl11:lJ~~miuluenu~eJ-\I ~lUnl1"~fll1"l"!lufl11:lJUenn~1-\1 
, , 
~ ~ 0 ,Q..of ~ 

"lIEl-\l t:-! eJU Ul.'I::enlUnl1"'Vl1-\11U1"1:lJnU t:-! eJU 
~ ~ , ~ 

A Q..oI.c::I ~ Q..of Q,..oo A a,., Q..of Q,..t A IQ;I 

~ UeJ-\I~lnnl1"~ennl1"~ 1"£m 1"UUU111~n1"nl1"~U~~1::5 "lIUt:-! ~lUnUnl1"~ennl1"~ 1"r.JU 1"UUU 
~ ~ ~ 

11:lJ ii eJ ~ UU 1"U ~~UU.Yj ~-\I ~ ~1:lJ 1 ~~~ ~r.Juii ~1U 11:lJl un~n1"1":lJY1n1'V1 uenifu~~l.'I ::t'ln rln1!l-:: 1 U 'VIl.'Il r.J 6) 
~ ~ 

~lUb"ll'U nl1"nil bb~en-\l El eJn :lJo.:.u h 1 Ubb U 1f111:lJ~en"lleJ-\lenUbeJ-\I~1:lJl1"mil r.J'Vl eJen 1 ~b vl eJU 1 Un~:lJL~ 1 U 
q 

nl1"Ul.'In bU ~ r.J Ufl11:lJ ~ en b V; UrlUeJl~ iiUl-\1U1":: b~U Y1LaJ b V; u~eJen fI ~ eJ-\lnufi ~ eJ-\l1UoW-\I LaJ fj en fl11:lJ 

~ en ~ V; U"lI eJ-\I en Ub El-\l b U U 'VI ~n 1 i'VI i mn Ubbl.'l:: b'VI en t:-!l.'Il Unl1"~ en ~U 1 ~11 :lJnu 'Yll1 ~ ~1 :lJl1"rl'Yll-\11 U 
... q 

11:lJnu L~ eJ £11-\1iifl11 :lJ~"lIueJn~lnd til"! rf1enu aT-\ln1"'Vl eJ-\I (2558: 845)~~l.'I:: bben ~ itr.Jl.'I b:lJ m6JJUben'Vl-n 
q 

(Danielle Mercedetti 2010: 1) L~n~11ii-\l b~eJ-\ld111 U 1"::'VI11-\1nl1"~~r.Ju1iennl1"~~r.JU 1UUU 
~ ~ 

~U ~~1:: 5E 11:lJnu nl1"iennl1"~~r.JU 1bbUU11:lJii eJ ~-\I t:-!l.'Il ~um~r.Ju L~'Yll-\11U 11:lJnU ~~Ub UUnl1" 
~ ~ 

n1"::~unl1"iiu ni:lJoWurr611-\1 buu~en ~ ~:lJ"lI eJ-\lrln1!l-::fl11:lJi:lJoWurr1"::'VI11-\1Uflfll.'I b "ll'Ub~ r.J1nu nt"]1!I-rnl 
q ~ q q 

Q.,.I &:.,fS'.c::I A A " Q...,/ Q..oI ft'd A.:f I 

~nen~;n(2534: 10) ~~l.'I:: "l1f1LneJ1"-\I(Chickering. 1993: 93) nl.'l1111f111:lJ~:lJl"!U1J'Vlbnen"llU1"::'VI11-\1 
~ 

Uflfll.'I'VI1eJn~:lJ rl-\l'Vll-\1en1"-\I bbl.'l::'Vl1-\1 er eJ:lJ ~::n eJ 1 ~dienfl11:lJ~1 aTfI~ nl1"r.J eJ:lJ1UUUtl eJ enl.'l eJen~Unl1" 
q q 

L n ~ 611-\1 nU~~l.'I::rlU tl nu~ en UeJ £1 111 r.J 1~ ~ en aJ -\I 'VI:lJ1 £.I b~ £.11 nu n eJ 1 ~b n en b U ui-\l fI :lJifUUl.'I::n11"eJ £1 
~ ~ q q ~ 

11:lJ nUb u ui-\l fI:lJ ifu~ eJ -\I ii fl11:lJ eJ en 'Vl U Y1 ~:: mJ11:lJ nu ~~u L~ b"ll'U fl11:lJ ~1 :lJl1"rl r.J eJ :lJfu fl11:lJ 
~ ~ 

bbenn~l-\1"l1 eJ-\lUflfll.'I ~u L~ b~l.'I::nl1"ii,rl h "ll'1 m 'VI ~eJ ~,ru~uu bUUt:-!i, ~Ul.'I::~1U ueJn~lndeJ11":lJrn 
q q ~ ~ 

aTenen::ben"l1 (2543: 34) bbl.'l::~b:lJ1J l"!-\I';bllen1"l (2553: 11) n~11ii-\lb~eJ-\ldLl11 nl1"r.JeJ:lJ1Ufl11:lJ 
q 

U en n ~l-\11"::'VI11-\1U fI fll.'I nl1" ~ fl11"l"!1 U~'Vl TI-"lI eJ -\I ~~ U f~ n nl1" 1 ~U l.'I:: nl1"1U 1 ~ fl11 :lJ"ll'1 m 'VI ~ eJ 
q ~ ~ 
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~uU ~U ubrlmJ ~ ~~ 5u<il El.:JnT'JWJ1 ~"If1 m VI ~ Eln Ell ~b n~fl11 ~ b -n1 h elU~ ~ miu f.,)'n bbt'l~b -n1 h 
q q ~ 

.,: .f 
~l\,bEl.:J~1m..l.:J"1.IU 

~.:J,rl\,~1~THln~11t<il';hn11".,)'~nTn~rmibbuulil.,)'n1"n11"~Ub~1~5 .ffl\,'i1~nUn11".,)'~n11" 
b~rm fbbUU'i1~!i El ~1~11"rJvr~l\,1 bb~~r\ Ell ~bn~rlnM~fl11~ i~vrlb1h~Vl11.:JU ~~~ 1 U~b ~rm t<illl\, 

~ q ~ 

<il1l\,"1.1 El.:J fl11 ~ b ~El dl\, 1 U~Ub El.:J <il1un11"b~11"'V'l1l\,~11 ~ bb~n~1.:J"1.I El.:J ~5l\, bbt'l~~1l\,n11"'I'11.:J1U 
~ 

I Q..oO V~ 

1"1 ~ nl..l ~ Ell\, 
~ 

1 U"1.I rn~ri ~ t'ln11"1.,)'£..1 bb~~.:Jrln M~~11 ~ i~vrl\,1f1"~Vl11.:JUfl~~ Ein 2 ~1U ~ El~1l\,Jl11~~ih 
q ~ 

bbiil~ ~1l\,n11"b -n11"ill ll,U'YlU1'YlVlU1ri"1.l El.:J~l\, rifu ti~"l5ElU 'V'lU11Un b ~£..Il\,n ~~'Yl~ t'l El.:Jrib~£..Il\,~1 £..In11" 
q 

Q..oO d V cvcv ~ ::., Q,..oo Q; d v I A.d, odd I 

"il~n11"b 1"£..Il\, 1"bbUU111"iln1"n11"~U b~1~5 "1.Il\, 1"1 ~ntJn11""il~n11"b 1"£..Il\, 1"bbtJU1"1~~ El ~~1 bQiil £..I'Yl ~.:Jn11 
~ :;w ~ ~ 

n~~fl1tJfl~ bb~tdJihr£..l ~1~ru'Yl1.:J ~fi~~1":~u 0.05vr.:JUEl1"il bUl\,b ~1"1:Um~£..Il\, vr.:JI.'fEl.:Jn ~~ bfl £..It~fu 
q q Q.I q 

~1 bb VI U.:J 1l\, ~ El.:J b ~ £..I U b "Ifl\,n11"b UU th~1l1l\, U m ~ £..Il\, n11"b U l\, 'i1 VI it 1 bbt'l:1" El.:J 'i1V1 it 1 ~ El.:J 1 ~ £..I 

un b~rm ll\,n ~~'Yl~iil El.:J b~£..IU~1 £..In11".,)'~n11"b ~£..Il\, fbbuuln.,)'n1"n11"~U b~1~5 .ffu 'i1~ntJn11".,)'~n11" 
q ~ :;w 

b~£..IU fbbUtJ'i1~!iElii~i1 bQ~£..In11"t~ftJ~1bbVlU.:J~~ buufEl £..It'l: 62.50 bbiil:tdJt~ftJ~1bb Vlu.:JfEl £..It'l~ 
~ 

37.50 1l\,"1.1 rn:vin ~~~TU fl~ b~£..IU~1 £..In11".,)'~n11"b~£..Il\, fbbtJu111.,)'n1"n11"~tJ b~1::5 .ffl\,ii~i1 bQ~ mfl £..I 
q q ~ :;w 

t<ilftJ~1bbVlU.:J~~ bUll, fEl £..It'l:: 61.30 bbt'l::tdJt~ftJ~1bbVlU.:JfEl£..lt'l:: 38.70 1~ £..IU'YltJ1'Yl bbiil::VI U1 vi vi 

un b ~ £..Il\,~ El tJ "il1 n bb tJ 1..1 t11':: b iil\, ,rl\,b U l\,-n El ~ t'l Jl iiVl i.:J"1.I El.:J un b ~ £..Il\, vi ~1"il1 n n11" ElU 1"~ i.:J ~~ b U U 
~ ~ 

1":: £..I:: b 1 t'l1 £..I11l\, 1l\,brl El b U~£..1 tJ b Yi £..I 1..1 ntJn11"U1":: ~tJn11"rn1l\, 1"~ £..I:: b 1 t'l1 ell\, «l\, riu-n b ~£..Il\, t~ftJn11" 
... 

Q.,..I A V Q..<o a..,.o d a,.... a.,.. Q; a v t d I A 

"il~n11"b 1"£..IU 1"bbUU111"iln1"n11"~U b~1::5 "1.IU~~1l\,ntJn11""il~n11"b 1"£..Il\, 1"bbtJU1"1 ~~ El t:nl\,n"iln1"1"~ 
~ :;w ~ 

~1.:J 6) ,xl\,~b ~£..Il\, 1.'f1 ~11"rJ El1 ~ £..IU1"::~tJn11"rnb~ ~ ~1uftJl intJ ~rJ1Un11"rnU"il"il Ul\, rit~ftJ"il1nn11" 
~ q 

.,)'~n11"b~£..Il\, f n11"~ b~ £..It<ilftJVlit1~n11"bUl\,U1"~lnl\, Um~£..Il\, n11"bUW~f1V1U1~El.:J rJ El~iiumJ1'Yl 
~ 

"1.1 El.:J n11"bUl\,~'j,t1 n11"b -n1 h 1 utJ'Ylu1'Ylll\, VI it1 ~"1.1 El.:J ~l\,b El.:J 6JJ.:J i~ ~1l\,"1.1 El.:J-;ij1l\, 1l\, un b~£..Il\, ~t~ftJ 
~ 

~1bbVlu.:J~.:Jn~11"1.1El.:Jn~~'Yl~iilEl.:Jbbt'l~n~~~1tJ~~ii-;ij1u1l\,fEl£..lt'l::riln~Hi£..l.:Jnu 
q q q 

~.:J ~ iill ~~1UJl11::~U,1 bbt'l:~1l\,n11"b -n1 h 1 UtJ'YlU1'YlVlit1ri"1.l El.:J ~l\,riftJ ti~"l5EltJ"1.I El.:Jn~~ 
~ q 

'Yl ~ t'l El.:J bbt'l~n~ ~~1tJ ~ ~tdJ bb~n ~1.:Jnl\,bb~51 t~ftJn11".,)'~n11"b~£..Il\, fbbtJtJl n.,)'n1"n11"~tJ b1.'f1~ 5 .ffu 
q q ~ ::.J 

·hmiuntJn11".,)'~n11"b~£..Il\, fbbtJU'i1~!iEl El rJ1.:J~ m .nEl.:Jll\,VI t'l1 £..I 6) VlU1 £..In11"b~£..Iuf 1"~£..I::b 1t'l1n11" 
~ ~ 

Q..oO ..=t v.d .c¥ U 6' Co .d d .ftI Co ca,..o Q.,I II-',J" Q.,I '1 a,... d 

"il~n11"b 1"£..Il\, 1"'Yl m1Ull\,"1.Il\,bbiil:: 1"~~Un11"rnb~~'Yl~ buU 'Yll\,b~ ~ "il:t:.J~n~l\, 2 ~1U U 'V'l~U1 b l\, 1"~~tJ~ 
~ q 

~1n ri.:J,rl\,vr.:Ji!biiEl.:J"il1nn11"'I'11.:J1l\,'i1~nu ~1~11"m~1~~f1.:J~11~i~vrl\,1fJl1 £..I1l\,n~~ bn~n11" 
q 

iil::iil1 £..I'V'lrj~n1"1"~ bb~::VI~ ElVl~ El~l ~Jl1 £..I1l\,n~~iiblhVl~1 m~£..I1nl\, f.,)'nn11"bUl\,~U,1 ~~1~ f.,)'n 
q ~ ~ ~ ~ 

n11"11.:J bbt:.Jl\, b -n1 h 1 ll, VI U 1ri"1.l El.:J ~l\,b El.:J b n ~n11"vr~u 1rln M::~l\,9i1l\,"1.1 El.:Jn11"'I'11.:J1U 'i1 ~nl\,El rJ1.:J ... 
..n~ b "ill\, b"IfU rln M::'Yl1.:J ~1 UJl11: ~u, 1 bbiil:: ~1l\,n11"b -n1 h ll\,tJ 'YltJ1'YlVl it 1 ri"1.l El.:J ~ l\, viftJ ti~"l5El 1..1 

~ 

(~vr"l5m U1'Yl1. 2554: 87,ElU.:J~l\,1rJ b~1~~1. 2558: 3) 
q 

Q.,oo I I IV A ~ A I a,... Q,..I d ILl 

"il1m VI~ ~t'l~.:Jn~11'V'ltJ11n11""il~n11"b 1"t1l\, 1"bbtJtJ~tJ b~1: 5E 1"1~ntJn11""il~n11"b 1"t1l\,1"bbtJtJ 
q ~ ~ 

'i1~!iEl 1.'f1~11"rJvr~ll,1rlnM::~11~ i~vrl\,1f1"::Vl11.:JtJfl~ t'lll\,~b~t1l\, t~i.l\,VI t'l1 tI 6) ~1U b"Ifl\, Jl11:: 
q ~ 



II. 

~~}I1l~ LkhL~ U~U-tt~8 rr.'\1,L~Ll,A.tLUU,..~ Is1. '\1,[J1 8 !}~l '\1,g~ l1~rce,~'\1,L~Ll,A.tLU }11l~ LkhL~ U~ '\1,~~ 1tLU'\1,I'·m , , 
II. 

'\1, t '\1,~~1 U-tt::LM ~1 ~ 1111 J!>l '\1,L~~8 rr.l1l1n f11U8 ~1 111LrcL~ Ill~.£-~~LI1I1l~L'\1,8'11. t'\1,L~Ll,A.'\1,~~1 U-tt81J1 
~ , 

II. 

~&~'\1,[J1 rc Le,~'\1, t~11 I1ltl1l1n f11 '\1,L~Ll,A.::~L~~t '\1,~ I1l~U8~1::~1m!J1 ::tf1'11.fJ~ 1 U-tt~~~'\1, [J me,~'\1,Ln!,A. 
II. 

1LU'\1, t U~krcLe,~::~11 '\1,L~L!,A.1LU'\1,e,11::1U '\1,L~~8rr.I1l~t:I~t:I L~e, 11LUI1lJ.1LU'\1,LJP~,..~~.J:UL~ 
b 

rc~U'\1,L~L~UuLrce,~~mL~L!,A.UL~ 8J1. t ~t:I~~ '\1,~rce,~L!,A.~~~'\1,[J1UL~~8U 1 
I I I I 

~111.£-rc8 ~ if~n ~tfJ~1::~if~ 8,tt.'I1. '\1, 11::~)!>1 Ll1 '\1,'\1, 11::~~8 rr.~t:lI1.£-rc 8 ~1LU~!}rc e,1 e,~ ~1'\1,Ln~uuLrc 

'\1,L~'ItlLrc&f1~::~rc~U'I1.L~8~ 11~'\1,L~'\1, t~~'\1,kh,..U~::~11 (Ol :9P9l . ~~rcu.::tf1 fut~) '\1,ffi'ULrc'\1,~ 
II. II. 

8~1s1. 1~ qT,,::~1W~8J1. t '\1,.J:~f111U~k '\1,L~L!,A.1LU'\1, t ~t~~~1n~ 11l-tt11~ '\1,L)!>'I1. t~81'11.11l~8 rr.111LrcL~ rcLe,~ 
b II. b 

~11l~11)!>1::~n '\1,L'I1.~U'\1,~rcLe,~11l~1J1.tL!,A. '\1,,..U'\1,[J1khLUL~UI1I1l~1 e,~~111l11l1 U~rclrc~U'\1,[JmL~L!,A.1LU 

!:s IlIs1. t~8 rcrcfgl1l~ 1::~11~U~nk~ rcLe,~11l!J1J1. t L!,A.~ L~Is1.UL~Is1.~'\1,» 111l ~rc Le,~ '\1,ffi'~~ ULrc MLll'ltl ~~ 
b 

'\1,L~J1. t L!,A.::~'\1,~~ L~ Is1. 'I1.L~Ll,A.1LU8 ~ Ue,I1'\1,L~'\1, t~~'\1,kh,..U~rc ~U'\1,L~L!,A.U8 ~1~ '\1, ~~ 1 U-tt 'I1.q~ 
b b 

J!>lrc~~ 1 L\A 1J1. trc~U'\1, t ~ Lll::1L1l1LUI1l~1LIs1.&11111LrcL~!llrc~U'\1,L~~::'Itlrr.'\1, t ~81 e,~ 

~8 rr.e,)!>'I1.[J1 rcLe,~~ '\1,L~L!,A.1LU'\1, t ::1~ ~~::L1M 1 e,~ ~mL~L!,A.118.!T.'\1,fJ~1 U-tt 8 ~'\1,,Ve,~ ~1~LU '\1, tf1l e,L~ U 

J!>l (~ :LOOl 'J9P19.:l 'LAJ PJe40!~:j) 811l1~tvt1 I1l}L.!T.&~8rr.~fi:8'v-!J~~rc~U'I1.L~L~UuLrce,~~mL~L!,A. 
b II. 

UL~ 8 J1. t ~t:I ~~ rc1t!L~ ~ III L~U~kJ1. t Ll,A. '\1,Ln!,A.~ '\1,~11~'\1,'\1, 11::~,.l1llrcl Ll,A. '\1,L~L!,A.!ll~ '11.8~ 1 ~!}rc e,1 

~ ,!311)!> 11LU I1l ~ 1 8 ~1~,!3 n 11l,..rr.:: e, LL! ~ 118 .!T.lll L~ u 8 ~ ~ 111l III 11 8.!T.11l!J rt.£-!ll~ '11. 8 ~ 1 rt 8 .!T.lll rt ~ ~f1 1 

L8m8~ 1J1. trt8.!T.!l1 8~ rt~'\1,L~'\1, t~~'\1,kh,..U~::~11 ~8ml1l~8 rr.1LU~8)!>~rcLI1lf1l 'I1.[J1::~n e,~ 1 11le,1~Lf1 8 

~~~1::~J!>1~'\1,L~8 ~ Ue,rt'\1,L~'\1, t~~'\1,kh""U~e,fJ ~mL~U8~1~'\1,~~ 1 U-tt 'I1.L~L!,A.::~~U8~1 e,~1m!J1::tf1 
~ II. 

Lrc Lt1.'\1,~~1 U-tt~~~'\1,[J1'!lL~1s1. 1ru",,~L~~~~~.J:~ 1111 '\1,Ln!,A.1LU'\1, t U~krcLe,~::~n '\1,Ln!,A.1LU'\1,Ur.::1U 
I I '" I 

b II. 

'\1,L~~8 rr.11l ~ t:I ~ t:I L~ e, 11LU 11l~1LU'\1, L)!> P.~",,11l rc ~ U~8~ ~~U~8 rr.'\1,L~L!,A.1LU rtrtn f11U8~11LU 8 ~ 
b b ~ 

~t:I~~ '\1,L)!> P~,..~~.J:~L~I1M'\1,~'\1,8.9Is1.::L1~1~1LUUL~~t:I rc~U'\1,L~L~UULrce,~~1'11.L~L!,A.::~~U8~1[Uls1.t 

Ii 
II. b b b 

'\1,e,~'\1,,,,,rr. 9 ::L~1 rt~1LU1U~ krtm1k'\1,~~11LUI1l~1LU~ e,)!>'\1,~~ 1~rc~I1e,~rc ~ UJj::'Itl rr.'\1, t rc ~ U'I1.L~::~11 ~ , , 
II. 

e,fJ~mL~~~8~ rtrtn l ~""U~1'\1,L~L!,A.::~~111LrcL~ 8IJrce,~rtm1k'\1,~~11LUI1lJ.1LUrt""Urce,~ 39 ::L~m~ 
I ~ 1'& I 

II. b II. 
rtrtn1'\1,~1 11LUI1l~1LU~e,I1l'\1,fJ1 1U~8~l1lurc~U'\1,~11U'\1,Le,rtM'\1,8t:1rtUrce,1'11.L~LUtLU 8~ 9 U'\1,LI1l 1'& IC" n 1'& P' P' I IC" n I );:1'1'& I""tI I 0 );:I' P' I"fI , , , 

b b 

~~~rt~Le,Is1.::1!L'\1,Mrc~ rcLe,~::HUULHUkh8 M 1 rcl1l1rt:M m~t 1 U'\1,~8 rr.'\1,U '11.8 Is1.::L1~1 e,1LUUL~ I ,,9 I""tI n I""tI P P ~:=' F="..." "=',,9 'C1 

tt.rH.1U,"N~g'"Lt'LU.U(H:~1.tLUGl4H~tH\~U.~ ~~rI ~. J,. p ,.." 0.." I I P ""1) 4'" 

'\1,fJ11U'I1.~8rr.'\1,L~LUU8~11LU811l F=" 'tI 0 P' I 

II. b 

~t:I~~~~~~.J: l' ~ ~'11.~1::1f1'\1, t~ L1f1t!81LU~f11Lt1.~~11l1s1. 1L~ L1s1.8~ 1 rc~m~ 1J1o::L1~1~Lrc'\1,~~1 U-tt , , , 
b b b b 

~8 rr.'\1,U '\1,8'11.~ rr. 11LUL'\1,~~ ULrc'\1,U~LI1l U '\1,'\1, n::~ ~ t:I rc ~8 ~ l1lurc ~ U::~11 rc ~rte,~rc ~ U'\1, ~t 1 U'\1, '\1,~1 1 ~ IC" 05' n 'F" F=" I I Pn P 

II. b 

~~1s1. '\1,8t:1rtUrcU'\1,L~LU1LU 8~ 9 U'\1,LI1l~~~rtne,Is1.::1!L'\1,Mrc~rcLe,~::HUULe,rtM'\1,UL~U8'\1, "tI Ff'& "0 I 0 );:I' F f'1i 1,,9 n f"'1) ..." I ,.r' 
II. II. 

'\1,p~ rt~rce,~ '\1,L~L!,A.1LU'\1,L)!>::~n '\1,p,t:! ~8 rr.~L~UI1l11 rcLe,~'\1, tM1L~1 
II. 

1LU'\1,L)!> ~8ml1l'\1, t '\1,,,,,rc8~ 1rt:Le,~~8rr.'\1,L)!> 118.!T.11l!J 11.£-~ '\1,11l~8 rr.JjL,ttIs1.ULrtUrt'l1. t ~t L,V-H.LU'\1,L)!> Lt1.~ 
I I " 

£O~ 
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n11"rh.:n'U 1 'Ua.:l~n1"Vl1aVlU 1 £1.:I1'U YI~ a.:lrh dj'U Yi:IJ ,rm~£1'Ufl11"iirlm!l-!: 1 'Un11"'Yl1.:11'U '~h:lJflU ~g'U 
'II 

b U'U ~'U~l'U~l'V\ fUnl1"rh.:l1 'U 1 'Ua'U1fl ~ ... 

'" '" if 2. U"'J~~'t11\1'J'rHJ1Glf1G'f~') 
~ . 

A.Q. 6' Q.,.I A A A ~.:::IQ, 

lil1mm1fl~'Y11.:11'Yl£11f'f1~~1"'Yl.:l'VI:IJ~ 9 bm1fl~ fla 1. ~.:I:IJ·.ln~ Autotrophic! 

Heterotrophic 2. ~.:Iiilil~ 3. n11"~uvr'Urr 4. n~Lnn11"fm!l-1~GW111V'l"lJa.:l-W·lm~!:i~15. ~1"lJ1 
q q 

&:I.e. Q..O &:it. .d A a A 6" 

'Yl1.:1"l511'Yl£11 6. V'l'U~1f'f1n1"1":lJ7. "l51lil1"£1131"1":lJ8. n!lbb~!:'Ylr]M!l'Yl1.:11'Yl£J1f'f1~~1" bb~!: 9. n11" 

~m~n1i11'Yl £J1 t~ £1rr.:l 9 bm1~~ ,rm~£1'Uci'1'U1'V1ru'VIi6JJb~£1'Uiibb 'U1~~'Yl1.:11'Yl £J1f'f1~~fYlnn~a.:l 
~ 'II 

b v:i:IJ:lJ1n'~j'U 1 'U 'Ylnbb Wd~~ bblQ) ET.:IV'lU';hii 6 bb 'U 1~~rliifll1:IJfl~1~ bfl~a'U~.:Id' 
q . .. 

A. A. .:=C..c:tA. • A &:t ~ A 6'&:1 

1. U "'J~HplG'f\l3J2i''JGI Autotrophic! Heterotrophlcbb 'U lfl~'Ylfln~ a.:lfl an11"1"!:U bnrnGYI'Yl 
'II q 

V'lu1 'U~.:Iiilil~~.:Id ~.:Iiilil ~iin11"~uvr'Urr iin11"fu1bb~!:en au~'Ua.:l1Q) a~.:I d'l iin11"blil~ru b~U t~ 
q 'II ~ 

ell £J"lrmb~!:"lJ'U1enrl~ihnen iin11"btl ~ £1'Ubbtl ~.:I'Yl1.:1 bfliil 'U ~1.:1n1 £1 iin11"fnM1en~ £1 111 V'l iin11"i'en1"!:Uu 
q q 

bb~!:ii inMrn!:~l b V'l1!: ten £1 b n rnG¥frl1"!:U~.:Imhllil!:LU'U~.:IYI,rn L~£1'U~1:IJ11"fl~1 bb 'Un in Mrn!:"lJ a.:l 
q 

~.:Iiilil~L~ ~.:I'Y'IULL U 1~enYl,rm~£1'Ufl~lenLfI~a'U~a ~1'U"lJ a.:liin11"fu1LL~!:~ au~'Ua.:l1Q) a ~.:IL 11 ii 
'II 

yf.:l'VI:IJ en 2 tl1"!:L~'U~ a 1. n11"fu1bb~!:~ au ~'Ua.:l ~ a~.:I b 11 Lu'Un1"!:ul'Un11"rI'Y'IULeni. 'Ui~lb 'yh,x'U 
'II 

b iia.:llil1n u m~£1'Ub -n1 h ';\1 i~lii1"!:uutl1"!:~l'Yl ii'Y'lr]~n1"1":IJ~l :lJ11"fl ~ au tiLb~!:i.:l b n en b ~'U L~ 

-nen b lil 'U 1 'U "lJ rn!:rI ~"1fci'1 'U 1 VI ru ii n11"en a U ~'Ua.:l IQ) a~.:I b 11 fl a 'U"li1.:1i1 L U'U~l b 'VI ~ rI'Yl11~,r n b ~£1'U 
~ q 

fl~len bfl ~ a'U i.:l,x'U 1 'Un11"bLn1. "lJ bit a.:l ~'U 'VI tr.:ln11"~a'Ubb 'U l~end fl11" 1 ~~hit£J1:IJ"lJ a.:l~.:I b 111 ~-nen blil'U 

1"1:IJii.:ln11"£1ni1 a r.J1.:1n11"en aU~'Uel.:l~el~.:I b 11yf.:l 1 'Uienlbb~!: 1 'U ~"l5el r.J1.:1 n 11.:1 ') bb~!:tl1"!:b~'U rI 2. n11" 

~1~~ iibU 'Y'I1!: 1 'Ur]enVi 'U 11 b rh,x'Ub iia.:llil1ntl1"!:~un11"clb~:IJ"lJ el.:l b~nun b~£1'Ulil1nn11"en elU~lfl1:IJ1 'U 
'II 

~ f).:I b~£1'U ci'1'U 1 VI ruen f)U~lfl1:IJLb~!: £1nil f) r.J1.:1 b~ £1lnuienlr1~l~~ 1 'Ur]en'VI'U11 LiLU'Uf) r.J1.:1~ bblQ)L11 
~ 'II 

~'Ucn'Unui1 f) r.J1.:1 b~ tnnUn11"~1~~ 1 'Ur]en1f)'U i.:l,x'U 1 'Un11"i'enn11"b~£1'U 1f11"~ ~f)'U~.:Ifl11" 1 ~~l f) r.J1.:1 
q 'II 'II 'II 'II 

b~:IJ b~:lJrI b~ £11"li a.:J11'JJn11"~1~~ 1 'Ur]en1f)'U Lu'Uil f) r.J1.:1ienlr11n~ilbb~!:V'lULen1 'U r1 f).:Iri'U 
'II 

2. u "'JA~ n1')?{uoW1-uf bml~enrlfln~ f).:I~f) n11"~uvr'Urrbu'Un1"!:Ul'Un11"L v:i:IJ~1'U1'U 
q 'II q 

"lJ f).:I~.:I iilil ~"l5iten b~ £1ln'Ub v:1 f)~l1".:Ifn 121-1 b~,hvr'UTIl1 bb~!:tl1"!: bl1'Yl"lJ el.:ln11"~uvr'Urr iin11"~uvr'Urr 
q q q 

bbuuhl f)1 ~ m V'l f'f bb~!:n11"~'JJvr'UrrbbUU ell~ m V'lf'f ~.:I'Y'IU bb 'U 1 ~ enYlum~£1'Ufl ~len bfl~ f)'U ~ f) bf)'U ten 
q 

6' .dd d ~ ,J' ~ A Q.,.o t:' ,d, 6'A Q.,.I.d I 9-1 

~tl el1""lJ el.:l bb U fI 'Yl b 1" £1 'Yl ~d1.:1 "lJ 'U dJ 'U n11" ~U'Y'I'U 13 b'U f).:Ilil1 n tl1"!: ~U n11"rnb en:IJ"lJ f).:I 'U n b 1" £1 'Ufl f) 'U "lJ1.:1 
q 

~'Ubfl £1nu ~T-.l1 ~tl f)f (spore) YI b ~ £1l"li f).:InUn11"~U vr'Um 'U~.:I iilil en bb~ ~l'V1fu b f) 'U ten ~tl f)f"lJ f).:I 
q q 

bbUflYi b~£1L11iif)11 bU 'Un11"~uvr'Urr bb~ LfJ'U t fl1".:1 ~11.:1Y1.yh 1 ~bbUflfi L~£1'Yl'U 'Yl1'U1Q) a ~111'Y'1 bL len ~ f):lJYI 
q 

LaJ b'VI :lJ1::~:IJ L~ LaJi. ib U 'U n11"~11.:1 b vi f) b ~ :IJ~l 'U 1 'Ui.:l,x 'U~.:I LaJi' en b U 'U n11"~U vr'Urr ~.:I,x'U 1 'Un11" 
q 

i'en n11"b~ £1'U 1f11"~ ~e:J 'U~.:I ~ f).:I1 iit £1 1 :IJ"lJ f).:In11"~U vr'Urrrl-nen b lil 'U bb~:: £1 n il f) r.J1.:1tl1"!: bl1'Yl"lJ f).:I n11" 
'II 'II 'II q 

~uvr'Um 'U~.:Iiilil~YlVI ~ln'VI ~1 £1;]'U 
q 
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3. U "1"'JAGl6'l1i11't11\1~'J~'t1 tl1 Lm1~~flrm<ileJ.:I~eJ ittJ11J"lJeJ-\lih1'YH.l1 djunT!~m!l-l 
'II 

d Q..,oI'::: AA.ct..d a.,.. fi' ,c:i o. ,c::::!l ~ ..::I.::f.c:=:tr. d 

bn!:nnUtl.:l1J"If1~ 1J11n~'W'Yl~ln1l1'Mln·:m 2 fll BIos 'VI1Jlt1rl.:l tl.:l1J"If1~ LL~~ Logos 'VI1Jlt1rl-\l 

fl111J ~ ~ 'VI ~ ell 'VI ~ t-J ~ LL~ di'VI ~1 tI tll"lJl fI LLti n eJ eJ n i.u ~.:I 'W U LL U 1 ~ ~ flu m 1 tI Ufl ~1 ~ Lfl ~ eJ U ~ eJ 
~ 

un L1t1U i.a.i tll1Jl1mh LL un tll"lJlirnqjlU 1'Yl tJ1LL~~nl tl1.1l1fl1'Yl til i.<il un L1t1UL "ll11~11 tll"lJl irnQJ1U 
~ ~ 

1'Yl tJ1 LUUnl1~n'l!l-11~UU~1.:1 G)"lJ eJ.:I~"If L"15U 1~UU~lL~tI.:I LLtl~-\ll~L ~U11Um1t1UU1-\1GhutJ.:Ii.aJ 

tll1Jl1mh LL un Gfn'l!l-rn~"lJ eJ.:I LL~ ~~tll"lJl'Yll.:1ih1'Yl tJ1 i.<ill~ tI LU 'Wl~tll"lJlf1iifl111J lmfL~tI-\lnu L "15U 

nlt11.1l1fl~ltl~f(Anatomy) LL~~irn!lU1'YltJ1 (Morphology) CI1.:1ifulunl1-;)~nT:iL1t1uifl~~tleJU 
~.:I <il eJ.:I tI n ~1 eJ cil.:1"lJ f).:I tll"lJ1'~h1'Yl tllf1'V1 ~ln'VI ~1 tI LL~~ LL~ ~~tll"lJl~n'l!l-lii~~U1~tl.:lffL ~ eJ L fi tl1nU 

~ 

~.:Iiiii1~~lul~ l~-nc?H~u 
, 

A Q.,.IA, AA ~d Q..,oI,Q, 

4. u "'JAGl'W"fi'J~'Jn,),,),3J Lm 1fl~'Ylrln~ eJ.:Ifl eJn1~U1Unl1'Yll-\1'WU1l1~1n1·nJ (Genetic 
~ 'II ~ 

Engineering) LUUL'Ylflitflnl1tl11.:1 DNA tllt1t-Jtl1J'VI~eJ (Recombinant DNA) L ~eJ 1 'VI'~~-\liiii1~flii 
in 'Mrn~~l1JfI <il eJ.:Inl1~.:I'W U LL U l~~riun L 1t1Ufl ~1~ Lfl~ eJU ~ eJvrU1l1~1ndd1J Luund~u1unldCl1~ 

~ 

~ eJ ~u riun&in tll1Jl1rl di~~ul Ulldd1J"Ifl&ii.<ilLuuflll:JJL"lll hfl ~1~ Lfl~e)'U, L iieJ.:I~ln L 'YlflU,flvrUll 
~ 

1~lndd1JUn &ii.aJ tll1Jl1rl di~;fu i.~L Ulldd1J"Ifl &i LL~~<ileJ.:I L n~~lnnd~ulunldCl1~ ~ a ~u dl1Jii.:l 

LeJU i.6Jfafril"Ifl un1~lnunl1~~~eJ fju L iieJ.:I~lnum1t1uiu tlU luL~eJ.:I"lJeJ.:ILeJu i.6JfafCl1~"illL 'Wl~LL~~ 
LeJU i.6Jfaf&i LauLeJ i.~ L n tl ueJn~lnun L1t1U~~L "lllnd~Ulu~~ LL&f1 un L1t1UtJ-\I !:Jn~l eJ cil.:1"lJ eJ.:IvrUll 

~ 

1~lndd1J ~~ ~eJ nl1t1n~1 eJ cil.:1"lJ eJ.:ILbn~~ eJ~~Luu~.:Iiiii1~riLn~~lnnd~ulunldvrU1l1~1ndd1J 
~ 

CI1.:1~U 1 unl1-;)~nldL~tlU 1fld~ tleJu<il eJ.:I eJTIUl tI'VI Gfnnld"lJ eJ.:IL 'YlflU,flvrU1l1~1ndd1J 1 ~rln <il eJ.:I dl1Jii.:l 
'II 'II 'II ~ 'II 

'VI innld"lJeJ.:Inld~~C?i f) fjuLL~~nld lfl~u 1 ,x-n~L~U 

5. U"'JAGl~'J~'t1t1l LLU1~~rirln<ileJ.:I~eJeJ.:I~flll1J1'Yll.:1ii11'Yltl1 i.~Ufi "llm't1~~1.:1 n 11 
'II 'II ~ 

'Ylfl'M~ 1~ tlf).:Iffflll1J1~.:Inii\11 tll1Jl1mU~ tlULLU~-\li.~ LrleJii'VIGfmnuiitluutlU U i.~&in11 ~.:I'WU 
~ 'II .... ~ 

LLU1~~riun L~tlUfl~l~ Lfl ~ eJU ~ eJ un L~tlUL enl hl1'Ylfl'Mtj Luu~huntl1 mrleJ ~lunld~dl~ tleJU~~ 
vr~Ul1J1LUUn 11 d'JUL 'VI~ t-J~ri~~ L ;ieJ.:I~ln'Ylfl'l!l-n~ eJflll1J1rii.~~lnnl1~ tl~,r'VI~eJ'Yl~tleJU~l tI 

~ ~ ~ 'II 'II 

nd~U1Unl1'Yll-\11'Yl !:Jl~ltl~f eJ1~~~LUU~l eJTIUlt11 UL~eJ.:I~U LL~~i.aJ-;h LUU~eJ-\lvr~Ul:JJl LUUnl) 

UeJn~ln-d un L~tlUL "ll11~11 nl) LL~~'Ylfl'Mtj tll1Jldrl LU~ tlULLll~-\li.aJi.~ ~.:Iiful unl1i~nldL~tlui 
fl~~ tleJU~ eJ.:I eJTIUl mL~~ tin ~1 eJ cil.:1in'Mrn~"lJ eJ.:Inl) 'Ylfl'Mtj ritll1Jldm u~ tlULLU ~.:Ii.~ 1J1Ud~n eJU 

~leJTIUlti 

6. U"'J A Gl n1')'~m~1~'J~'t1 til LL U l~~rirln~ eJ.:I~ eJnldi.~1Jl6J1.:1~l~ eJuiii.~'VI ~ln'VI ~1 tI 
'II 

115 i.aJ-;h LU u~ eJ-\I :JJl~ln nd~U1Unld'Yl ~ ~ eJ.:I ~.:I~Und~Ul Unl1'Yl~ ~ eJ.:I eJl~~~i.aJl "15115ril"IfL unld 

~dl~ tleJU tl1J 1J ~QJ1'Uni.~LL~~'VI in 1 unl1t.:l tl:JJ:JJ ~QJ1U~eJ.:I LUULL U l'Yll.:1 1 unld~d1~ tleJUi.~LL~~LUU .... .... 

~111 "ill ...... 



106 

~ , 
rl'l ........... ~""~'I!u , rl'l .............. bbil ,b~tl ........... bbil bb~';)~i.;j~lbUU<iitl~lil~~~n~11iil~';jti~ 

~~,rulunl1i~nTH1rmf~1~~tlu<iitl~tllhnrJ'VI;nn11biirJu~aJaJ~i:ii1ul~,r~b';)u 
'U 'U'U ... 

A 6' A.cId .d. Q..oo A I .d d ~ 
';)ln~~nl11 b~11~'VI bb Ul~~'YlaJ~llaJ~fll~b~fltlW'l.Itl~Un b 1rJUnflaJ'Yl~~tl~'Ylb 1rJU~1 rJnl1 

q ... 
Q.,.I d Q.I Q.,;o IV A 

';)~nl1b 1rJU~bbUU1!l';)n1nl1~U b~1~5 
Q..I I Q..,II Q..oo d CJ,I I d .c:I I 

"lJU 11 aJnUnl1';)~ nl1b 1rJU 1bbUU11 aJ aJ tl bbfl~ b 1rJUn ~ aJ 
'U q , 

.d. .cI "'" Q..I .d g., Q..,.I Q..t A 

~lU ~aJ'Yl b 1rJU~1 rJn11';) ~nl1b 1rJU 1bbUUll1';)n1nl1~U b~1~5 .ffWY-lU';hiibb Ul~~~fll~b~~tlU 1 U 
q 'U ~ 

lh~b~WYI~tl~~itl~nu bbfl~lh~b~Ubbul~~rirm<iitl~"lJtl~rf~ 2 n~aJ ii~~bbUUb~aJ~~ilu'VI~~b1rJu1u 
'U q 'U 

"" "" "" 'Yl~'Yll~ b~ rJlnu 

~~ ,rU~1 aJl1rln ~11 i.~11 (:..I ~"lJ tl~nl1 1 in] bbuunl1i~nl1b1rJu fbbuul11,rn1nl1~u b~1~5 
'U 'U ~ 

.ffu -:il aJnunl1,r~nl1b1rJu fu UU-:il aJ ~ tl ~1 aJl1rl &t~ b ~1aJ bb U 1 ~ ~'Yll~1'1'1 rJ1~1 ~~f"lJ tl~'I!n b1rJU i.i 
'U 

bb~~i.;j bb~n~1~,;)lnn11,r~nl1b1rJuibbUU1!l,rn1nl1~U b~1~5 .ffUb ~ rJ~ tl f.h~ b~ rJl;J~ ~tl~~ i tl~nu 
, , ~ 

Q. Q..of .d I .d I Q..oo .d. "'" CJ,I a..o Q..oo A Q...I did 

~lU 1';) rJ'Yl (:..I1UaJ1 'YlWUllnl1,;) ~nl1b 1rJU~~1 rJl!l';)n1nl1~U b~l ~5 "lJUb W rJ~ tl rJ1~ b~ rJl ~1 aJl1rl 

vr~UlbbUl~~'Yl1~1'YlrJ1~1~~f1~ b"liuL~rJlnunl1~n~1"lJtl~ tl1Vhl tltl~~lbb~~i'lbUrJf( Afra, 

Osts and Zoubeir. 2007 ) i.itil11,;)LbUl~~"lJtl~'I!m1rJULn1~ 9 L~tl~n1~bb~i.y.JYh WU11'V1~~L1rJU 
~l rJlii~u L~l~'VIl w:n aJfJu rb 1 ~'I!n L1rJULn~ bb U 1~~1'Yl rJl~l~~faJlniluL "liUL~ rJlnu (:..I ~"lJ tl~nl1 

'U 

i'~nl1L1rJwi'~JrJll1,rn1nl1L1rJW~\LUU 5.ffu (5E) ~mbUl~~"lJtl~,xm~rJuoffuaJ1lrJaJ~n~luri5 
'U ~ 'U 

L~tl~1~UUlh~~1'Yl WU11~laJl1rl"lilrJvr~U1LbUl~~"lJtl~'I!m1rJui.i ('n.nlW1 .nij.n. 2556: 161 ) 
'U 'U 

.c:tQ..oo I Q..I .d CJ,I I A I A A A 6' 
Utln';)lnUrJ~WU11 nl1"iJ ~nl1L 1rJU 1LLUU11aJaJ tl ~laJl1rl ~~ L~1aJ LL U J~~'Yll~l'Yl rJl~l ~~1"lJ tl~ 

'U 

'l!m1rJui.iL"liuL~rJJnu L"liU th~n'Yl~1 uru'Ylln~~1~~(2553: 199) i.ivr~UlbLU1~~L~~ 
q OJ q 

1'YlrJl~1~~f"lJtl~,xm1rJu,ru3T1lrJaJ~m~1~tlUUfllrJ b~tl~ nl1fufbL~~nl1~tlU~Utl~ t~rJl"l51iinl1 
'U 

do CJ,I A 6' I a." .c:I g., d Q..oo 

~UL~1::'VI1~11aJ1'Yl1~1'YlrJ1~1~~1bbUU 5E WUllnl1"iJ~nl1L1rJU1LLUU~UL~1~~laJl1W~Ul 
'U 'U 

LbUl~~L~~1'YlrJ1~1~~f1~ 

1 U"lJ rn~rinl1i~ nl1L 1rJU fLLUU-:il aJ~tl ~1 aJl1rlvr~ Ul LL Ul ~~'Yll~1'1'1 rJl ~1 ~~fli 
'U 

IA VQ..oo Q..ot d III A Q.,.I A.co. 6'''''' 

L "l5UL~ rJlnUnU nl1"iJ~nl1L 1rJU 1bbUU ~U L~1~Utln"iJln~laJl1rlW~Ul bb U l~~'Yll~l'Yl rJ1~1 ~~1LLfll 
'U 

£J~~laJl1rlvr~Ul(:..1~iaJ{l'YlliYn~nl1L1rJui.i~ii~ilUrJn<i11mh~L"liuii11~,r til"lJaJ (2554: 11) i.i 
i~nl1,r~nl1L~f.Jwi'LLuu-:iJaJ~tl t~ rJ liL 'Yl~ii.~ STAD 1 U 11 rJ1"l511'Yl rJ1~l~~f"lJ tl~'I!m1rJW'ffu 

'U 
I Q..# A6' .d A 6" Q..I d I I .d 

3 W Ull (:..I fl ~aJ{l'Yl1l'Yl1~n11L 1rJU1'Yl rJl ~1 ~~1'VI ~~ L 1rJu~~nlln tlUL 1rJU 

L "liUL~ rJlnu (:..I ~"lJ tl~nl1~tlU~1 rJnl1i~nl1L1rJU fLL1JU-:il aJ~tl 1 U 11 rJl"l51~.ih1'Yl rJl ii(:..l ~ iaJt']'Ylli" 
'U 

'Yll~nl1L1rJu~~nl1~tl~riL1rJuilrJ1UbLuuun~ (Muraya; & kimamo. 2011: 726) 
'U 'U ... ,.. ... 

Q..IQ..ooAo Q..I ..:::t CJ,I Q..IQ...I d. Q; f Q..oo Q.,.II d "'" 

~~U ULaJ tlU1nl1"iJ~nl1b 1rJU 1bbUUll1';)n1nl1~U L~1~5 "lJU(:..IU ln11aJnunl1"iJ~nl1L 1rJU 1 
'U ~ 'U 

LLUU-:il aJ ~tl~~ LUU 1U LLuunl1,r~nl1L 1rJunl1~tlU ri~l aJl1rlvr~Ul bb U 1~~'Yll~1'Yl rJl~l ~~f1.~ 
'U 

L"liuL~rJlnU~6Ynf~,r bb<il~EltlU (2551: 89) i.~~n~lbbUl~~b~tl~~aJu1i"lJtl~~11ri,r~nl1L1rJuibbUU 
~U L ~1 ~'VI1 flJl aJ ·nl aJ nu nl1L~ rJ U fbbU U-:il aJ ~ tl WU11,xn L 1 rJ uii fill aJ L ·ih 1 "iJ LL U 1 ~ ~ 'I'll ~ 

'U 'U 

l'YlrJ1~l~~frln~tl~i1~ftlrJ~~ 70-90 ~tl~flitl~nuvr"l51U'Ylf ~1Wfl (2556: 78)i.~~n~1(:..1~iaJt']'Ylli" 
'U 
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'Yll~nl1b1mUbi.'l::b~~~~~e:Jl"lrlb~ihHh1Um~rJ'l.j,.ffu:JJlllJ:JJ~n~lil~ 4 ~1~i'lJnl1~e:Juhwli 
11.lbblJlJl11in1nl1~lJb~1::"'1~11:JJ1 5 offu (5E) 11:JJnlJnl1b1rJUbblJlJ11:JJ~m'Yl~ii,~ STADt:-Ji.'l~ln 
~ ~ ~ 

nl1~n~1V'llJl1,xm1rJu.yfl~flJnl1~e:JU hwl i11.lbblJlJl11in1nl1~lJb~1::"'1~11:JJ1 5 .ffu (5E) 
~ ~ ~ 

I Q.,.I .d I A,Q .c::I Q.; A6' a I 6" d 0 

11:JJnlJnl1b 1rJUbblJlJ11:JJ:JJ e:Jb 'Yl ~U~ STAD :JJ t:-J i.'l ~:JJf]'Ylli'Yll~ nl1b 1rJU~~nl1 bnru6Yl'Ylnl"'U~ 
~ , 

ri1e:JrJi.'l:: 70 

~lnt:-Ji.'l~lU lirJ<il~n~11~1~n ~1:JJ11tl ~~ b~~:JJ~11:JJb ']ll'im~e:Jbb U 1~~'Yll~1'Yl r.J1~n~~fl~ 

b iie:J~~lnnl11.lflJ b1.l ~rJUbb U 1~~~~i.'l1~ b~~e:Jul ~3Jbb U 1~~~tJn~e:J~,fu 3Jvru~lU~ln'Ylf]M~nl1 
~11~e:J~ff~11:JJ-f~1rJ ~Ube:J~ bbi.'l::b1rJU1~lnn113J1.l11i:JJvru1fnlJ ~~U (8ell.1993) ~lnvrmi1U'Yll~ 

~ ~ ~ ~ ... 
'Ylf]~~11:JJnU ~~~~b~~:JJ1~nl1i~nl1b1rJuibblJlJ1lJ~"'n1nl1~lJb~1::5 .ffu11:JJnlJnl1i~nl1b1rJui 
bblJlJ11:JJ~e:J ~1:JJ11tl vr~Ul bb U1 ~~'Yll~l'Yl rJl~l ~~fl~bb~ e:J rh~11n~1:JJ rJ~V'llJl1'" i~ b1rJU~1 rJ 

11.lbblJlJnl1b1rJu-fbblJlJ111in1nl1~lJb~1:: 5 .ffu11:JJnlJnl1i~nl1b1rJU1bblJlJ11:JJ~e:J Um1rJUrJ~3J 
~ ~ ~ ~ 

bm1~~.yf~i.'l1~b~~e:JU 1 U"'i.'llrJ1.l1::b~U b"liU ~Jll1::f]~"'Ul1b 'Yll,fu~i~13Jnl1~1~i.'l , bblJ~rh1rJ3J 
~ 

nl1~11~ be:JU t~ ~1.l e:Jfb ~:JJ~lU1Ub ~e:J 1 "lr1 Unl1~lJvru1f, ~1·1niru~i1ui'Yl rJlfie:Jnl1~n~1 
q ... 

~1u1.l1~m)lJJll rJlu t~1~~-fl~~~3J~1~, bbn::~ e:Ji.'l~di~~lm 'Yl~ii,~vru'l1~1n11:JJ bbi.'l~ nlJ bbi.'l:: 

'Ylf]~~ ~1:JJ11tl b 1.l ~ rJUbb1.l i.'l~ l:wl~dJU~U 
~~ ~e:J~~Gf e:J~nlJ t:-Ji.'lnl1~n~1~~lU:JJl 1:Wl1um1rJwil::b1rJU<i11 rJ11.l bblJlJnl1b1rJU1bblJlJ l~ 

~ ~ 

,., ~~ b 1rJU U n b~rJ UrJ~ 3J bb U 1 ~ ~ ~ i.'l1 ~ b ~ ~ e:JUlJl~ ~1U b "liU~l U lirJ"lJ e:J~ el~ ~ ru 1 U'Yl :JJV'l~ ~1 (2555: 

186-487)1~'Yhnl1vr~ulbbUl~~b~e:J~nl1i~b~11~lf~1F.Jbb~~bbi.'l:::JJ:JJ:JJe:J~lin:JJ"lrl~"lJe:J~l'Ylr.J1~l~~f 
q 

t ~ F.J 1 inl1i~nl1b~ tlUnl1~e:JUbblJlJ ~lJ b~1~"'1~11 :JJ1i1:JJnlJnl1~e:JUlin:JJ"lrl ~"lJ e:J~1'Yl r.J1 ~1 ~~f 
~ 

bblJlJ"11~ bbi~"lJ e:J~un b~rJU 1~<illJ.ffu:JJliF.J:JJ~n~1~e:Ju1.li.'l1 rJ V'llJl1,.,i~ b~F.JUGhu 1,., nJ 3Jbb U 1~~~tln~ e:J~ ... ~ 

~~:JJlnilu bb~n'V'llJ-;il rJ~3Jbb U 1~~~~i.'l1~ b~~e:JUb ~:JJilu 1 Ub~e:J~"lJe:J~1.l~n~rJl bb~~ bbi.'l~1.l~n~F.Jlnl1 
~~~~lflJe:Jul~e:Je:Jnl6J1~ b'7l'ub~rJ1nlJ1~UJll b~rJ~e:JlJi.'l(2555: 109) 1~'Yhnl1vr~ulbbU1~~b~e:J~ 

q q 

n1~ bbi.'l::blJ ~"lJ e:J~un b ~rJwlh~.ffu ~ 3 t~ rJl inl1i~nl1b~rJW1bblJlJ~lJb~1::'Yll~1'Yl r.J1~l~~f~ln t:-Ji.'l 
~ 

nl1vr~ul bb U 1 ~~ b ~e:J~n1~ bbi.'l~blJ ~ V'llJl1Un b 1F.JUl U n ~ :JJ~3J~11:JJ b,]l htln~ e:J~lJl~ ~1Ubbi.'l:: 
q ~ 

~i.'l1~ b~~ e:JUlJl~ ~1 U dJu,xn b~F.JU~vr~Ul :JJl~lnn~:JJ~3J~11:JJ b,]l h~i.'ll~ b~ ~e:JU bbi.'l~l:w b,]l h 
q 

bb U1~~ bUU1.l1~b~U~lb ~uhii~nl1"'1~lb "'~ll'yhl:JJun b1rJUn~:JJdl:W~1:JJ11tlbiie:J:JJ tF.J~l1.l~ 
q q ~ 

bm1~~~tln~e:J~1~ 
~ 

~.J' ~ Q.,.I .d g,... Q.,.I a,....d. :; I Q.,.I Q..I .:I "" I d. 

'Yl~Ubb:JJnl1"il~nl1b 1rJU 1bblJlJ111~n1nl1~lJUn:: 5 "lJU 11:JJnlJnl1"il~nl1b 1rJU 1bblJlJ11:JJ:JJe:J 
~ ~ ~ 

"il~~~ b~~:JJl 'lX3Jbb U 1 ~~ 'Yll~l'Yl r.J1 ~1 ~~f~tln ~e:J~ b iif)~~lnnl1i~nl1b~F.JU 1tln ~11~ilu:JJ1"illn 
~ ~~ 

vrU~l U"lJ e:J~ 'Yl f] ~~ nl1~11~ f)~ ff ~11 :JJi~1 F.J ~ Ub e:J~ (Constructionism) t~ F.J 'Yl f] ~~d"il~"li1 F.Jl 'IX 

un b1rJU~11~~1 f)n-lJl rJ bb U1~~,fU:JJl b iif):JJ tF.J~nlJ ~~~~Ubf)~1:JJl t:-JU 1n b ']1~1 rJnu "ilUbUU~11:JJ 
~ 

b']lh~~Ubf)~~11~;fu (el~~rul U'Yl:JJV'l~~l. 2555: 11) bb~,.,i~b~rJunrJ~~~V'llJUtlJ"'lbm1~~ 
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~1 L 'VI~riun L 1rJUrJ.:J'h'liiLL U 1~~rifl~1~Lfl~eJU'VIi.:JL1rJUeJl,;)L rteJ.:J:lJl,;)ln 1 wffu~fl.:Jfl11:IJ , 
~Uh11:IJrlU (Cooperative engagement )LL~rJ~emiinT~l"lfL'Ylflii,fl,h{ll:IJ ~.:JGhul'V1qjrnmuu 
11rJUflfl~ L"ltU nl1L1rJm~"lJri~eJu LL<i\tleJrJflf.:Jrium1mtri~m1rJn13Jn~1~eJU L'Y'l11::ni1~~ ni1 , , 
L yj eJU:IJ eJ.:J11 ~ UL eJ.:J ~ eJ U 13J1i1 'Y11l 'IX ~ ~eJ U 13J'Yl11Uii.:J fl11 :lJfL~:IJ LL~:: LL U 1 ~ ~ri fl ~1 ~ L fl ~ eJ U"lJ eJ.:J 

~ ~ 

um1 rJ un eJUL1rJU ~.:Jifu~.:J LUUL~eJ.:Jri mn<i\mr~eJU til ri.:J'Yl11U LL U 1~~rifl~1~ Lfl ~eJu,xeJ rJ ,;)::~.:J ~1il 
~ 

<i\ eJnl1~fl.:J LL U1~~ 1 'VI3J"lJ eJ.:Jun L 1rJU L 'Y'l11::LL U1~~ L~:IJ"lJ eJ.:Jun L 1rJUeJl';)'<iJ:: LiluLL U1 ~~ri 
fl~l ~ Lfl ~eJu 'VI~eJ LL U 1~ ~ifurJ.:J 13J ~:lJU1ru: ~.:J LUU~.:Jrifl1~ i;leJU~ eJ .:J~~nl1L1rJU 1L yj eJ L~:IJ L~:IJ LL~:: 

~ ~ ~ ~ 

tlf1JLtl~rJuLm1~~iful~~n~eJ.:J ~1:IJ'VI~n'Ylr]'l!I-~n11Ltl~rJu:lJ1ufl&i (Conceptual change theory) 

LL~::eJl'<iJ'<iJ::iI eJ.:J iin1::~U 1 'lXun L1rJU~~ LL~::Lfl~fl11 :JJ13J'Y'l eJ h 1 ULL U 1~~ L~:lJrifl~l~ Lfl ~ eJU (Posner , 
&d .c::t..c::t. d.A. Q...o Q..oo,c::f ,c::: .. c:~ Q I t,.I Ii.I 12.1 A A 

et al. 1982) 6Jl'.:J LLU1fl~ L~:IJ'Yl~~~1um1rJU:lJl:JJeJ'Yl1i'Y'l~fleJU"lJl.:J:lJln {llfl~~~eJU'Yl11ULm1fl~L~:JJ 

"lJ eJ.:Jun L1rJU 13Jfl1eJ'lJfl~:IJ '<iJ::~.:J ~~ 1~ rJ~1.:J 1 ~LL U 1~~L~:JJ"lJeNum1rJU ifU£J.:Jfl.:Jfl ~1~ Lfl~ eJUeJ £i<i\ eJ 1tl , ~ 

(Costu et aI., 201 O)~.:Jiful wffu~fl.:Jfl11:IJ~uh11:IJrlUfl11L ~:JJ1TInl111U11:IJfll~eJU"lJeJ.:J L~n 1 'IX 
:lJlnifu L "ltULtl ~ rJU,;)lnnl1~ eJutllm tl ~1 Lilunl1L 1irJU~ eJU eJTIUl rJ L yjeJ 1 'IX'Yl11U-n eJ:lJ1il'VI~eJfl11:IJ1 

~ ~ 

L~:IJ 1 ~:JJlnri~~ L yjf) LUUtl1:: 1rJ~ui. unl1~~nl1L1rJuf~~eJ~fl~ eJ.:JrlULL U1~~ L&i:IJ"lJ eJ.:J ~L1rJU "lt1 rJl 'IX , ~ ~ 

nl1tlfu Ltl ~ rJULL U 1 ~ ~ ~ fl ~1 ~ Lfl ~ eJUiitl1::~'YlTIJll'Y'l ri.:J~U 
lwffunl1eJTIUlrJ11:IJrlU (Cooperative explanation) Luwffu~eJu~um1rJU~eJ.:J~fl.:J 

fll eJTIUl rILL U 1 ~~'Yll.:Jl'Yl rJl ~1 ~~f11:IJrlU 1~ rJ~U~lU"lJ eJ.:Jnl1i~n~ mil UL~n~fl1il::fl11:JJ ~1:IJ11{l 
~ , 

LL<i\un L1rJUU1.:JfluaJn 13J ~.:Jh 13J'Y'l rJl rJl:JJ~~ L ~eJ:JJ 1rJ.:J'VIin~lUrlU LL U 1~~'Yll.:Jl'Yl m~l ~~f~.:J13J .. 
L ~U 11 LL U 1~~rirh~.:J L1rJUeJ £iifu{ln~ eJ.:J LL1il::eJTIUl rJ L 'VI~nl1rnl~~n11 LL U 1~~ L~:IJ ~.:J ~1:IJ'VI innl1 

~ ~ , 
Ltl~ rJULLtl~.:J LL U 1~~un L 1rJU'<iJ::tlfu Ltl~ rJULL U 1~~n<i\ eJ LrleJ L ~U 11 LL U 1~~ 1 'VI3Jii fl11:IJ~eJ~fl~ eJ.:JrlU 

tl1::~unl1ru:L~mL~:: eJTIUl rJtl11nlJnl1rnl~~n11 (Posner et al. 1982) ~.:Jifu 1 wffunl1eJTIUl rJ 

11:IJrlU (Cooperative explanation) um1rJU 'YJnflu~eJ.:Jl ~fl11:IJLtl~ty11Lm1~~ 1 'VI3J~~uLeJ.:J~fl.:J 
ifuifuiifl11:IJ'VI:lJlrJ iitl1::1rJ~,r ~1:IJ11{leJTIUlrJ~.:J~1.:J 6) 1~~nl1LLu1~~L~:IJ ~.:JifUeJl'<iJ';)::ii 
un L1rJUU1.:J~1uri £J.:J13J L ~Ufl11:IJ Ltl~ru 'VI~eJhl~.:Jh till ~LL U1~~~fl1ill~Lfl~eJuifurJ.:Jfl.:J eJ ci 

~ ~ 

fl1~ ~eJUeJl'<iJ'<iJ::'VI11TIL yj eJ,;) ~tl1:: L~UJ111 ~.:J~nl i.:Jrll,fU~ LL1il::iitl1:: 1rJ~,r L "ltunl11 "If'Ylr]'l!I-ij 
~ ~ , 

LL1.:J'<iJ.:Jh (Maslow's General Theory of Human; & Motivation) 1~rJfl11:IJ'Y'lmm:IJ"lJeJ.:J~:lJlirnLL<i\ 
~ 

~::flU 1 un~:lJtiliiLtfl'V1:IJl rIL~rJ1rlU 'Ylnflu~.:Jh 11l~::.yf.:J'VI,x1~"lJeJ.:J~ULeJ.:J (Maslow,Abraham H. , , 
1954: 80-1 06) ~.:J ~1ill ~ ~:lJlirn'YlnflU 'Y'l m m:JJ~fl.:Jfl1eJTIUl rJ ~.:J'<iJ~diifl11:IJLtl~ru eJ £il.:J:lJln <i\ eJ , , ~ 

.d: 0 'VI I A A 6'd ~ 1 1 ~ ~ a.".cd 
n1::U1unl1'Yl'<iJ::Ul btl~Lm 1fl~1'Yl m~1~~1'Yl{ln~ eJ.:J ~ rlLL1.:J'<iJ.:J '<iJ eJ1'<iJ'<iJ::LiJUfl::LL U U 'VI1eJ11.:J1 ~ 6Jl'.:J 

~ ~ ~ 

nl1tlfunl1~~nl1L1rJU -n u~eJ.:J.ffu~ eJU~.:Jn~11 eJ1'<iJ,;)::rlll ~LL U 1~~1'Yl m~l ~~fUl.:J ~1U ~ £J.:J 
~ 

fl~l ~ Lfl~ eJUeJ ci~~~.:J1tl1~ 
~ 
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a." ~ Q..oI .c:::::t C)..I Q; Q..r A ~. Q..oI a,... A 1).1 I ~ 
<iI-\l'J,!, 'J,!,nl1'<il~nTH 'nm 1LLUU1n'<iln1nl1~UL~1:: 5 "lJ'J,!, 11aJnunl1'<il<ilnl1L 1t1'J,!, 1LLUU11aJaJ EI 

~ ~ ~ 

LU'J,!,nl1"il<ilnl1L1t1'J,!, ftf ~-\l L~~aJl lfdi<iltlB~iJ'w'J,!,rr nl1"lb tI LVI ~EI nl1LL~n Ltl~ tI'J,!,nl1L1t1'J,!, f1::W-.h-\l 
~ ~ 

~L~tI'J,!, ~-\lL~~aJl ~di~nl1~<iI nl1~-\liiEltl1iu1i ~laJl1m ~ElaJ 1t1-\lLL'J,!,1~<ilL~aJ1tl~Lm1~<ill Vl3J1~Jlt1 
~ ~ ~ 

.ff'J,!, ~-\l ~~ 1 lfun L 1m.un<ilnl1vr~'J,!,1 LL 'J,!,1~<iI'Yll-\l1'Yl tll~l ~<ilf11aJii-\l'Yim~::~nlaJiaJvr'J,!,rr1::w-jl-\l 
u~~~1~ 

q 

'1-' .... oCt 

1. tpI1'l-~ nT:i'~ tpI n Tn-'HJ '" n1,),~el '" 

1.1 ~~nl1~nl!l-l~f-\ld'Wu'-.h'Yim~::~11aJiaJvr'J,!,rr1::V\';l1-\lU~~~1'J,!,~1'J,!,nl1'Yh-\l1'J,!, 
q , ~ 

I Q.; a....o d de:t 1i,.I~ a,... a IQ.I Q.,.I Q..r A Q..r I Q,..I Q..oI 

11:J.Jn'J,!,"lJ EI-\l'J,!,nL 1~.m 'Yl L 1t1'J,!, 1<i11 tlnl1'<il<ilnl1L 1t1'J,!, 1LLUU1n'<iln1nl1~U L~l:: 5 "lJ'J,!,11aJnunl1'<il<ilnl1 
~ ~ ~ 

L ~tlWfLLUU'h aJ ii EI EJ-\I iiUl-\llh:: L<ii'J,!,'<illn ~~ ~::'Y1 EI'J,!, "lJ EI-\l EI'J,!, Yl'J,!, rI'l-tl ~'J,!, h LL~ ::~laJl1{lvr~'J,!,1.ff'J,!, 1~L"./i'J,!, 
~ q 

~11aJf~nl'J,!,nl1'Yll-\11'J,!, nl1"il<ilnl1L1~1 n1::U1'J,!,nl1'Yll-\l1'J,!, LL~::~~~~<iI"lJEI-\l-\ll'J,!, ~-\lif'J,!,~~EI'J,!, 
~ ~ 

EI1'<il'<il::~ EI-\l EI1 «tI 1:: tI::L 1~1r1t111'J,!,1'J,!,.ff'J,!,1 'J,!,VI~l tI 6) Vl'u, 1 tln11L~tI'J,!,fL viEltl ~n ir-\ll lfun L1t1'J,!,~laJ11{l 
~ ~ 

'Yll-\ll'J,!, ~13Jfl'J,!, 1~ LL~:: L tl ~ tI 'J,!, 1 lfun L ~tI'J,!,ii'Yi~~ ~~1'J,!,~unUn11'Yll-\l1'J,!,n ~aJ 1 If,xEl tI~-\l 
q 

,:S ~.J' I Q.,I .::i g..o ca,.. Q.,.o A ,l; 
1.2 ~ ~nl1~nl!l-l~1-\l'J,!,'WU11n11'<il<iln11L 1t1'J,!,~LLUU1lJ'<iln1n11~U L~l:: 5 "lJ'J,!, 

~ 1 aJ nun 1 1 "il ~ n 1 1 L 1 tI 'J,!, f LL U U ~ 1 aJ ii EI 1 'J,!, off 'J,!, <iI EI 'J,!, n 1 1 ~ 11 aJ ~ 'J,!, 1 '<il ~ 1 aJ n'" 'J,!, (Cooperative 
~ 

engagement)EJ-\l 13.1 ~laJ11{l'Yl11Uii-\l~11aJfL~aJVI~EI LL 'J,!, 1 ~<ilri ~~1<i1 L~~ EI'J,!,"lJ EI-\lun L 1t1'J,!,n EI'J,!,L ~tI'J,!, rI 
~ 

..n<ilL'<il'J,!,LL~::~1E11J~~ ~ ~~EI'J,!,~11L viaJ1n-nl1<i111'<il~ElU~11aJfL~aJ"lJ EI-\lun L~tI'J,!, UEln'<il1nn11 1 iL 'Yl~il~ 
q ~ ~ 

~l{llaJ ~11L vi~n11L ii tI'J,!,<iI ElU El1JUl tI L vi Ell Vli,~tl1::L<iiU~11aJ~~1<i1 L~~EluaJ1n.ffu 
.c::S ~.J' I a,... ,::I Ii.' Q,..oQ; do ~ 

1.3 ~~n11~nl!l-l~1-\lU'WU11n11'<il<iln11L1t1U~LLUU1lJ'<iln1nl1~UL~1:: 5 "lJU 

~1aJnunl1"il<ilnl1L~tI'J,!,fLLUU~1aJiiEl 1 wffU<ilElUnl1E11JUlt1~1aJn'J,!, (Cooperative explanation) ~11 
~ 

iinl1L~1aJ LL1-\l L viaJ~ln.ff'J,!, L ttEl-\l'<illn rJ-\liiUm~tI'J,!,Ul-\l ~1'J,!, rlrJ-\l13J L ~U~11aJ~1~ru VI~EI 13.1 ~-\ll'<il rI'<il:: 
OJ 

~ ~~ I Q,..o Q,..O Q..oI 6' I a.".d .d. 
2.1 ~ ~nl1~nl!l-l~1-\lU'WU11'Ylnl!l-::~113J ~aJ'WU1l1::Vl11-\lU~~~"lJ EI-\l'J,!,n L 1t1U 'Yl 

q 
~ ~ 

.d VIQ,.I Q,..o d Cl.o' Q..r Q..oo do a,... I Q...oo a,... ..:::I V I A AQ.; 

L 1t1'J,!, 1<i11 tlnl1'<il<ilnl1L 1t1'J,!, 1LLUU1 n'<iln1nl1~U L~l:: 5 "lJ'J,!, 113JnUnl1'<il<ilnl1L 1t1U 1LLUU11aJaJ ElaJ'Yl-\l 
~ ~ ~ ~ 

~1'J,!, rI LL<iln ~1-\l LL~:: 13.1 LL<iI n ~l-\l'Yll-\l ~il ~'<illn,xn L1t1U ~ L1t1U f~1 tlnl1"il<ilnl1L1t1U fLLUU1 n"iln1nl1 
~ ~ ~ 

~U L~l:: 5 .ffULL~ L iiEl-\l'<ill nnl11"il tlitii'<il<iltl1::~-\lffL vi EI ~n l!I-l ~ ~"lJ EI-\lnl1"il<il nl1L 1t1'J,!, fLLUU1 n"iln1nl1 
q ~ ~ 

do c'l;, Q.,.I Q..ot .cI Cl.I I d,Q..r Q..oOQ..oOf$' I I~ 
~U L~l:: 5 "lJ U 113JnUnl1'<il<ilnl1L 1t1U 1LLUU11aJ 3J EI <iI EI 'Ylnl!l-::~113J ~3J'WU1l1::Vl11-\lU ~ ~ ~ L 'YllU U 

~ q 

1aJ1~aJ-\l L,xU rI'<il::VllU'<il"iltlVl~EI ~1 L VI <ilYill ~ rJ-\l 1aJ'Yl11utr'<il"ilml\~EI ~1 L VI<iI~ LL 'l-bf<il ~-\l~11'Yllnl1~nl!l-l 
q q q 
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... 
&:l ~ Q.,.I Q.,.I e9. Q.,.o I Q.,.oI Q..f d C}.I I d 

nTH "HJU "mlJlJ1nliJn"JnTH~'lJ LGn~ 5 "l.IU "J13JnlJnl"JliJ~m"J~ "J£.JU "J~~lJlJ"J13J3J f.) 
~ ~ ~ 

&:to 6' A Q...oo.;t I Q; .c:I I)J a.,.. Q../I .c:!:l 

2.2 IiJln ~G'lnl"J1 ~fl"Jl~Vhnu 11iJ £.JU ~lJ11nl"JliJ~nl"J~ "J£.JUlUlJlJ1!lliJn"Jnl"J~lJ ~~1~ 

5 .ffu113JnlJnl"Ji'~nl"J~~£.Juf~~lJlJ113Jiif.) ~tlunl"Ji'~nl"J~~£.Jufti~~~~~3Jdi~nl"Jvr~ul~~U1~~ 
~ ~ 

'Yn~l'l'l m~'I1~~fl~ U~'VI ~~liJlnnl"J 1 in ~~~lJ ~~ U 1~~.yjflG'l1~~fl~ f.)Uf.) £1 fl1"J1iJ~'VI1~1 ~ 'VI~ ~ ~3J ~~3J".h 
~ q 

flG'l1~~fl~f.)UliJlm.h~~~u1~L~1Yl~ 





mJ~TrHu.nUEJ11h~~'Ylt (2558). 5 AmGi'nHm:::~1~ru~a\ln1";jihJUlf1:::'Vi1A'J13J~ (5 Essential 
~ u ~ 

features of inquiry).(bEln~11th::nEl1JnTH~·ElUftu£fl'YlEJ1ftl~<il1~m~13J'VI11'YlEJ1~mlr~ 
'II 

Ufl1U'Yl1~h~ PDF).~Uf1UbrlEl 15 n3J.fllvrulf 2559. "illn 
q 

http://sciedcenter.swu.ac.th/Portals/25/Documents/News/5 Essential features of 

inquiry_Kamonwan.pdf?timestamp=1434440007462 
... ... 

n1:IJ1"ll'ln11. (2544). tam1fl";jth::nau'ViGi'm1fGl";jn1";j~nH1,r"Vi"M)1" 'W'YID~n";j1~ 2544 ~3ja 
<u eM II cu 

Q.",o ,,:::( "'" I .:::l ~ 6" A 

n1";j~Gl nl";jt ";jtl"";jn~3J61f1~::n1~t ~tlW,)'J'YI tl1 A'161fGl~. n1" b 'YlVl~: n1:IJ1"ll'ln11 
<u II cu q ... .,. 

n1::'Yl11"~n'Ml1)nl1 • 2545. 

n1:IJ~"lI.fl1'V'l~<il n1::'Yl11"i;l11)11rn~"lI. (2541). ~3j an1~61fa"'t1nH:::~~Glt~aua\ln"t";jA taGl'. 
q q ~ 

&::. 6' l:. d A 

Vl:IJVl fl1"'Yl 3. U U 'Yl1J1:n1::'Yl11" ~11)11rni;l"ll. 
q q 

n1:IJ ~"lI.fllVl~<il Ef" lm~EJUbfl~EJ<il~::~:IJ 6,J,h i1 <ill EJU~~170flU. (2559).1 'Yl EJf~ElElU 1~t!. 
~ V" d Q.J f5' • 
i;lUflUb3JEI 15 n3J.fllVlU1) 2559. ,nn http://www.thalrath.co.th/contentl289132 

q , 
.c:::t. cv.::i ~.ct Q..I Q.,.o.dA A 

n116J'1:IJ1 b "ll'11<il::. (2555. n1nlJlfl:IJ-1)U 1lfl :IJ). n1::U1unl1b 1EJUlb Vl ElVl~Ul'Yln'M::"ll'1 <il"ll EI" b<iln 

bb~::brn1"1fU~nl1Vl~1<il. 'J1~G1f1~~~t1A'1G1fGl{ uri 4 QuurI 2 . 
'II 

... ... 
n1::'Yl11"~n'M1TInl1. (2551). 'ViGi'n 61fGl~Un"n~1\1n1";j~nH1,r"Vi"~1"'W'YID~n~1~2551 

~ ... ~ 

n1" b 'YlVl~: 11"~3Jvf"ll":IJ"ll"ui;l'VIn1mn11bn'M<il1bb '\A"th::b 'Ylft1 'Yl EJ ,hn<il. 
q q 

n{lMrnl tr~~l. (2552). n1~61f~1\1uuu-i'Gl't1nH:::~~Gl~a\l"m~tI"1"~::~ui"aJDtl3J~mY1 
nri6. 1'Yl EJlibVlUlf ftM.:IJ. (nl1-i'<il bb~::th::b3jUt:-l~nl1~n'Ml). b ']EJ" 1 'VI 3J: urn~ <ill'Yl EJ1~EJ 
3J'VI11'Yl EJl~m ifrJ" 1 'VIaJ. til mEln~11. 

Q..of A.t:.d. Q"II Q,..I 6" 6' A 6' 

n{l'Mrnl ftn<ilft1. (2534). 3JW)ytl6f3J'W"D. n1"b'Yl'W~: 113J~1~unl1'W3J'W. 
~ q 

"lIl~fju ~~ftt (2548). n1";j61f~1\lUuu-i'Gl't1nH::~~Gl~1'Vii'U"m~tlWlh\li"ri3. t11~~lU'WU1f 
a.,.. eS Q..I A &:It. Q..I &:It. a,..o 

nft.3J. (nl11<ilt:-l~nl1ftn'Ml). n1"b'YlVl~: 1Jrn6J'1<il1'YlEJ1~EJ 3J'VI11'YlEJ1~EJ 
q 

ft~Ufl1U'Yl11h~. tilmEln~11. 

flbrnft "il~i;lflUlf. (2555). A'J13Ji3J-n"fh:::'Vi~1\1i3J~"Dn1'W~:::'Vi-j1\1UAA~u~:::n1~til"61f3J1~n 
q q ~ 

n 6i 3J laJ til "'YI1\1 n1 ~nutl~:::~'Y1 fi n1'Wl "n1";j'YI1\11W7J a\l'W"n\l1".~u ~UbrlEl 15 
~ 

.... 6' 

n:IJ.fllVlU1) 2559. "illnjournal.rmutk.ac.thlindex.php/rmutklarticle/download/50198 
q 

"il1lli lh::'Yl3Ji". (2545). (:.,I~~ a\ln1~l.u~Gl U ":::U"'J t ~a-nGM"1n1~rl1\11"til"n6i3J~ a\l 
'II'" q q ~ ~ 

"m~tlWi"t1~:::fl3JAnH1iJri 6 t~\lt~tI",U1"-i'\ltl11 2htna~hw~'1\1 \l\l'Vi-i'Gl 

61f'W~";jmu~. t11runnU'Wulf nft.:IJ. (1'YlEJ1ftl~<il1~nMl). n1"b'YlVl~: urn~<ill'YlEJ1~EJ 
CJ q QI I:V q 

3J'VI11'Yl EJ1 ~EJft~Ufl1U 'Yl11h~. til mEln ~11. 
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www.lib.ku.ac.th/KUCONF/2555/kc4908008.pdf 

... "1 ..... '1"'" 6)lloItI iI ........... d ... 
'<iJvn~m~rn tl1"::VfU,lL (2553). tctJt~GH21\'Jif1t'ViGl'ileJ\lnT'B~';i U1J1H 1'VictJ1U't1m~::::~'JGl't1ctJ 
q q ~ 

I ~ .:::I. .A AQ.,.o &S A Aca,., A A .c:t 
l!H~ Gl eJ ~ mIl1'W" n t ';iU"- tll"lJl1"1l"11'<iJ rml1"~m~1111fll"1l"11'<iJ rJ Lb~::'<iJ <ilTYl r.nnl1"~n1!l-1 

q 

6' 6' A Q.,.o AV'd ca,.,fj' 

flrn::fl1"~l tl<il1"'<iJW1~'ln1"rn3J~lTYW1~ rJ. ~'lJflUL3J f) 15 n3Jll1lA1UIi 2559 
q q q 

.<iJlnhttp://www.edu.chula.ac.th/ojed 
.t=:t,Q.,or fj'Q; Cl.I g,;A ..c( g,; • 

L'<iJ3J'<iJU'YlU "lJlqjLLnl. (2558). n1';iif';i1\1nvn';i';ictJn1';it·HI"~U1J1Jr-.lifctJr-.lif1"';i::::'Vi'n\l SE U~:::: 

STAD t~eJ\I n1';itl';i::::unGft~u'Jn1JelGl';i16'h"u~::::-reJU~:::: i:i1'Vi'r1J"m~u"i" 
q 

..... g ~Id d.......... lloI_'r ... tJ'-'l 
ctJ fi UctJ {f>l m~1lJ'YI 2t'W eJ'W GM"1'Y1 m~::::n1';iU nlJ nI'Vi1't11\1 ~mGl ~1 if Gl ';i. nl1"~n1!l-1 ., 

~'V\lU rno/i <il 3J'V\11'Yl til ~iJ'lJ"JlAI1. 
'IJ 

a,... .A .:::::Il if Q..II Q"oo 

"1l"£.JlAI"JT'11"1l"111L (2530). teJ n if1';in1';iifeJ"~~1~13J"'JHI~1"'Gl';in1J if\l~ctJ. n"J'lL'Y1lA1~: 
q q q q 

3J'V\11'Yl r.ntr£.J~l "lJrl£.J Iin3Jl TI1"l"1l" . 
q 

"1l"1<il1 tJl£.J~l<ill. (2554).':jfiifeJ"':j't1U1~1ifGl{';i::::~1JtI';i::::nctJ~n~1. n1"'lL'Y1lA1~: Lf)lAI~~ 
q 

... ... 

L"JUlAI~U~'l 

"1l"3J~"lJ ~"lJ-«U. (2553). uviufiictJ-n"fin1J~11ctJif'il1"n1';i't'l1\11"'ileJ\I~';it';i\lt~U"teJn~" 
q q q q ~ 

d A 6' Q.,.o d CVAA Q.,.o A Q.,.o&:t 

't1 2. ~l"JU lAIUIin~ .3J.(nl"J3JIi£.J~~n1!l-1). n"J'lL 'YllA1~: 'lJrn6Jl1<ill'Yl r.n~ £.J3J~lTYW1~ £.J~"J 
q 

Ufl~U'Yl1"lh~. rhmf)n~l"J. 

filAlrff<il,z aJ'ln"J'Ylf)'l. (2558).n1';i~n~1'WfJGln';i';i3Jn1';it~U"P~12h':j't1U1~'Jun1';ii~n1';i 
4 g,; 9 g,; rl1 I Q..I Q,.I .::\II i.J • ~ g,; 

t';iU"';iU1J1JIlt1Jtif1::::'Vi1~'J1ctJ';i S 'iI" (SE) ';i13Jn1Jn1';iv~n1';it';iU"';iU1J1J';i1ctJctJeJ~111 
~ ~ ~ 

t'YI~"~STAD i:i1'Vi'r1J"m~1I"i"arfill3J~n~1Ufi 4. ~1J~\urlf) 15 n~111vru1f 
q 

2559, '<iJln https:llwww.tci-thaijo.org/index.phpNeridian-E-Journal/ .. ./30 118 
A.c:t I Q..I Q".I tf A a6"1 A 6' 
'Yl~Ul Lb"lJ3J3Jrn ; Lb~::flrn::. (2522). n~ctJ"'ctJ'W"fi. n"J'lL'Y1lA1~: 'lJ"JlAI1~~lJnl1"lAI3JlAI. 

q q 'IJ 

tf tf g,; d Q..i ~ g,;.:::1 ~ 
........... (2550). ~1aGl';in1';iifeJ"eJ\I~~11ctJ';it'WeJnl';iv~n';i::::1J'J"nl'n';i1l"';i'YI3J 

~ ~ 

t1';i::::~'t1fill''W. VJ3Jvfflf'l~ 5. n1"'lL'Y1lA1~: '<iJW1~'ln1"rn3J~11'Ylr.n~rJ. 
q q 
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.0. 6' QJ QJ.c:II ~ Q",oo QJ .::t ~ 

111'J'Yl~ rJ "lJ'U, 'Yl €h1. (2555). fl1,;)'WGMU1 fl';):t:U'JUfl1,;)"~ fl1';)t ,;)fJU';)(PJ13J'J Il"fl,;)fl1';)t ,;)fJ"';)7 
q ~ ~ ~ 

i"(PJfJUil'vlfuum~fJ"iul.h:t:fl3J~m~1iJr16 fl~3J~"U-nGMU1~~1fl1,;)U1t"afJ\I 
q ~ 

,"'J fJ til \I 1:.11\1\113.1. U~~~l~m~l~l~~'J:IJ~l'Ui1J4i~(b 'Ylfll 'U,l~finl'Jl"ilmU~::vr~'U,l 

~in~~'J) flrn::fl'J~l~~fEl~~l~n'J'J:IJ :IJ~11'Yl m~m 'Ylfll 'U, 1~ fi'Jl"1l':IJ>lfl~irutJt 
'\I q , Qlq 

~~lf~u f1n~~'J::n~. (2556). t£Jn£'l1,;)lh:t:m)Ufl1';)'H)"~~1 ED 332 1l1~H~fJUr11/2556 
q 

1),.1.:11 A. Q..ot ~ Q.,.oI Q.,.f d &::to .0. Cl,; 

"e.l3J~'J13J£'I13J1,;)fI'W t~~". ~rntJ'U, 1~ mb~::~~'U,lnl'J~m!l-l~b~'M :IJ~11'Yl m~ rJ 
~ 

~~'U,fl~'U, 'Yl'Jll 'J~. 
"" <V 6".,. ft l.ct.ct <v..! .ct A if 

ll'Jl~'U, ~1"lJ:IJ. (2554). fl1';)tlJ,;)fJU t'Yl fJU e.I~£'I3J'l'YIB'Yl1\1 fl1';)t ,;)fJU'J'Yl fJ1~1£'1(PJ,;)U~:t:~'J13J 

~ Q."I.C( cl1 Q,; ~ .ct .::I .ell i,.IQ."I Q.,.tI .c:II i,.I 

"~1~'Yll\1 £11 ';)3.1 mil £1\l"m ,;)fJU~U3JBfJ3J~1 fl~11J'Yl 3 'Yl ~';)U fl1,;)"~ fl1,;)t ,;)fJ",;)UUU 
~ 

-i'J3Ja:i £1 t<PI fJ l.2it'Yl~"~ STAD flU fl1';),r~fl1';)t~fJ"-juuu-i'J3Ja:i£1 t~ fJ1.~t'Yl~"~~fl 
~ 

'li£1{ U~rurulit~'U,'tf n~.:IJ. (nl'JaJllrJ:IJ~n'Ml). n'J>lb'Yl~~: urn4i~l'YlmirJ :IJ~11'Ylm~rJ 
.... ... q 

~~'U,fl~'U, 't'nll 'J~. til rJ bEln~'J. 
Q; 6'.0. 6' QJ tf ~ 6' 

'U, 'U, 'Yl'U,1 1>lMEl'U, 'Yl'J. (2543). "fl1';)'WGMU1 £11 ';)3.1 m".'Jl :lJtJ'Ylfl11:IJ'Yl1>lT'.151nl'J Ea. n'J>l b 'Yl~~: b~~n 
q 

YlElU . 
.0. .c:::.. .c:t g,.,g,; Q..I Q...o .c:II i.I t:!: I A 

'U,Jll~'J Jl:IJJl. (2556). e.I~iI £1\lfl1,;)"~ fl1';)t ,;)fJU,;)~'J fJ'JIl"fl,;)fl1';)t ,;)fJU,;)UUU 5 iI"(PJ £1 U"'J~~ 
'IJ 'IJ ~ ~ ~ 

il£1\l"m~I:.IU2f"aJBfJ3J~fl~1iJr1 5 t~£1\l ';):t:UUU,;):t:£'I1'Yl. Jllfll"1l'lnl'J~nMl 
flrn::~n'Ml~1~~f:IJ~11'Ylm~mnM~'J~1~~f n'J>lb'Yl~~. ~tJ~'U,briEl 11 n'U,rJl rJ'U, 2560, 

q 

~ln http://www.lib.ku.ac.th/KUCONF/2559/KC5308021.pdf 

btJ~~~'J UrnGV1~i>l1.F' (2551, ~~lfl:IJ).nl'J~n'Ml~~i:IJtl'Yl~;'n>lnl'Jb~rJ'U,l'YlrJl~l~~fbb~:: 
fll1 :lJQ~l~'Yll>l El1'J:lJrn"lJ El>lun b~rJ'U,.f'U,aJllrJ:IJ~nM1U.yt 1 1 'J>l b~rJ'U,~1~~:IJ~11'Yl mirJ 

~~'U,fl~'U, 'Yl'Jlh~ U'J:: ~l'U,ii ~'J U:Jl rJaJllrJ :IJ).ytL~ftJnl'J"iI~nl'Jb~rJwfbbtJtJil:IJij Ell~ rJ 
'IJ 

lib 'Ylflitfl STAD ntJnl'J"iI~nl'Jb~rJwfbbtJtJ~tJb~1::~lfl11:IJi'. 'J1';)£'I1,;)'VIafl£'l(PJ,;)u~:t: 
'IJ 'IJ ~ 

fl1 ,;)£'1 fJUvlfl am. QUtJfl'JtJ'JEllJ 40 fl, 117-128 

U'J::.n'Yl ~'J tJru'Y11n~~1 ~~~ (2553). fl1';)-nIPMU1U U'J~~t~\I~'Yl fJ1~1£'1(PJ{il£1\l"m~fJui" 
q... q 

aJBfJ3J ~m~1(PJ £1"U~1 m~£1\l fl1';)i'U-j Un:t:(PJ£1UU£1\l t~ fJ~fifl1';)ilu t£'l1:t:'VI1~'J13J-j 
~ ~ 

A Q...oo A Q..ot 6' I 

1'Y1m~ rJ :IJ'VI11'Y1 rJl~ mnM~'J~1~~'J.t11mEln~1'J. 

U'J::Jll1 ~ ;tJ ~'U,~~ (2546). fl1,;)U,;):t:tijU'Yli''W fJ1 fl'l£'l1,;)£'I"t'Yl ~r1,r ~'VI1. 1. "t£1 fl £'I1,;)fl1';)£'I£1U 
A. Q.".o Q.,.I I d A 6' ~.:::l 

~~'J~1fl1"j'WGMW1'Yl,;)'WfJ1fl';)£'I1';)£'IUt'Yl~ 'VIU'JfJ'Yl 9-15. ~:IJ~fl'J>l'Y1 4. 
q 

'U, 'U, 'YltJ1: ~1"lJl1"1l'1~~U~1 ~~f :IJ~11'Y1 m~rJ ~ 1"lJrlrJll'J'J:lJl~'Jl"1l'. 
q q 

~~ ~1'J1~~tJ b~n L 'Y1 rJ ~~ b nm)'U,~tJ 1 1 'U,U'J::b 'Y1~bmlJbm ;5rJ. (2557). ~U~>libLf. ~tJ~'U,briEl 
14 ij'U,lfl:IJ 2559.·.innhttp://www.springnews.co.th/sociaI/92174 
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... ...... 6" "'" 1.1 '" '" lIJ '" lIJ "'" "'" "'" • q Vfl,j,<m (:..JnlU1U'Yl1. (2544). Gl1U ,)'YlUH.J1i1u\ltntidilu\ln1.J6f3J'W"fiIl1'W,):::'VI11\l1.J~~~ L"n,.~, 
~ 

t1!j1.J@J\l1"'W tl11.J1~~2f1~'W t')\l'W tl11.J1~Gl1 na". 1l1qjqjlUvm:tf n~.:JJ. ~<nl'Yl£.n 

nl1~n1!l-1uru4i<nl'Yl mi£.J:JJ'V111'Yl mi£.J~~u~1U'Yl1111~. th £.J btlml'l1. 

digitaLcollect.lib.buu.ac.th ) Home) Vol 9, No 2 (2556) 

Vlm..f-wu:tfb<n"15~~ll<if. (2544). n1')t~tI"n1,)6fu"rit""~t~tI"bii"~1~ru:bb"1AGl~fin1,) 
q ...... 

m~"~ n1,)6fu"2. n1\J b 'YlVlIl1: b<n t1~:JJ1~b<n tI fn I'll b:JJb~Ub~U -n"illrl<n. 
q q 

.c::t d g...~.c::t ~ 0 Q,..I Q,..I Q,..I 

............ (2545). n1,)b ')tI"n1')6fu"'Yl t ""(:.,I t ')tI"tlJ"6f1~HU. n1\Jb 'YlVlIl1: ~rnuu VI~Ul~ru111V1 cu CI.I Ci q 

1"15lnl1. (y.jl.). 
Q..,.I ~ ~ ~ ~ 6'~.d 

............ (2558). n1,)~Gln1')t')tI",)L"AGl1,),)H'Yl21. VI:JJVI~1\J'Yl 2. n1\Jb'YlVlIl1: 
... q 

6" .... <v 

~Wliil\Jn1m:JJ'VI11'Yl miil £.J. 
q 

~ a,... 6' ",,16' (f'e:. &::I: Q,..I Q,..I I .c::I g,., 

VI:JJVlUll b<n"15~~lJ<n bbiil~by.jml £.Ju<n~"lJ. (2548: 24). 'YlnH::: 5C n1,)'WGM"1'V1W'Jtln1,)b')tI"')U~::: 
q q ... 

n1'),rGln1')t~tI"n1')6fu"Ul.Jl.Jl.J')m1n1,). n1\Jb'YlVlIl1: h\JVlm..fbbvi\J~Wliil\Jn1rn 
... q q 

:JJ'VI11'Yl mi£.J. 

11 VI biill'V1 L VlUiil cl'. (2537). n1')6fu"~'Yl tl1A16fGl')1"T ')\l b~tI"arfitl3J~nH1. n1\J b 'YlVlIl1: b;r£.J\Jl 'VI;U 
~ q 

6""" 
~t1:JJb:JJtl1b"15£.Jiil. 

A d' \II a,... .c::.. 

............ (2542). U"1n1')6fuW'J'Yltl1A16fGl,). n1\Jb'YlVlIl1: L'Yl£.Jl~U1V11U"15. 
q 

... "" ,... ~ ... '" '" '" 11l~ru "lJU 1\J b 1t1\J; bbiil~~ru~.(2558). n1')fI'lflH1 U"1~Glb ')u\ln1,)b~~ u"'Yl UlJlJ'VI3J"ilu\l 
q q q ..., . , 
"m~tI"~"arfitl3J~nH1iJYi 5. ~U~Ub!ltl 15 n:JJ11l-wu:tf 2559, ~ln 

q 

www.annualconference.ku.ac.th/cd53/11_017_0113.pdf 

:JJUiil<nl nt'ltl:JJbbnl. (2555). n1,)6f~1\lttUI.J-JGl..rnH:::~~GlGf1'V1i'1.J.ff"arfitl3J~nH1Glu"t.I~1t1 
-- . 

a\lnGl ~1"n\l1"tilGl-W"Yin1')~nH1arfitl3J~nH1 bilGl 1 n,)\lm'W3J'VI1"~,). 
q 

1l1qjqjlUVlUTI n~.:JJ. (nl11<n(:..Jiilnl1~m~n). n1\Jb'YlVlIl1: uru4i<nl'Ylmi£.J :JJ'VI11'Ylmi£.J 

~~U~1U 'Yl1111~. til £.J bEJn ~11. 

:JJYi<nl~\Jn1~vru:tf. (2554). n1')~nH1a'Ylfi'W~ilu\ln,.~i'1.J~~n13Ja3J-n"th:::W':h\l1.J~~~ n1,) 
q ... q 

Q."o g,., QJ 6' I a".... t/ ~ ') 'J 
,)1.J')n1,)"'"1.J6f""~1nu\l~n')(:.,I1"~113J(:.,In'W"Gluu\l~n') Un:::~113J'W\l'Wu L~ L" 

... q ... 

\l1"ri ii <Pi v n1 ')1.1 !j 1.J~\l1"Gl13J1.J'Yl1.J1'Yl'VI"1ri. ~iilll~l ~<n1:JJ'VI1Uqj4i <n nl1,J<nnl1 

11l~f~bbiil~btln"15Ul'Y1mi£.J :JJ'VI11'Y1mi£.J~iilllln1 . ... 
£.J\J£.J'Y11l1\J~fb:JJcl'~lU<if.(2545, <niill~:JJ).i:JJ11l1!1-rn1l1~"illuUU. 6111"1.111')1.1 nri 5 uuuri 55 

q q :w ... 

'VIUl 66-72 
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1in1 ~~~\'1·.lhu. (2554). ";llhtuunl';i'WI?M'U1fl"UJ"ltUG113JU'U'JA~tle:h'J3J1i'1t~{ (Maslow) 
... q q 

.c:::., Cl,.I A. A tfdt.J~ CL.<o6" 

'Jfltl1~m'YI~'U~i'I";l"fl";l. G{lJflU~:lJEl 15 n:IJ111'V'lUli 2559, ,nn 
q q 

www.surintech.ac.th/e-docu mentlphocadown load/ .. .1%20%20 maslow. pdf 

i~U111 ~5rJ~EllJ~. (2555). n1";l~1?M'U1tt"'JA~t~El\ln";lG1U~::t1.Ji'ltlEl\l"m~tlWlh\li"fl3 t~tI~2f 
q q 

nT"i~~n1";lt~tI"iUUuifUti'l1tfl1\11fltl1ff1i'1~{ ll~~~lU'V'lulf (i'Ylm~1G{G1f~nM1). 
Q..<I A A Q,; A CL.,.I ~ I 

n1~~ 'Yl'V'l~: lJruSVIG1'd'Yl m~ rJ :IJ~11'YlrJ1~ mn'M'il1~1G{G11. fl1 mElnG{11. 
q 

lUG11 ".lJ1'd:IJ~f1~ ~Elm~G{~~1. (2546). 'VIannT"ii'lEl"n1'"i~1?M'U1t1nlt::~'1~.n1~~'Yl'V'l~ : 
q 

OQ;AfS'. 6' A Q.,;o 

G{lUn'V'l:IJW ~~ ~~'ilW1 ~~n1rn:IJ~11'Yl rJ1~ rJ. 
q 

f5' C}.I A A. .cd d Q...o.r::c ~ 
111111rn bbrJ:IJ'ilUG11. (254 7). U'U'J~Gl t ";lEl\l n1'"it1..l~ tI'Ut'ffl1"ttlEl\li'l1";ltlEl\l"m ";ltl'U2l''U 

aJfjtl3J~nti1iJfl1-6. i'Ylmu'V'lulf~mJ~1G{G11:IJ~lUrn41G1 (~n'M1~1G{G1f-n11G{ElU) 

ca,... ~ Q...o A. A. t$' QJ A 1.eII 

lU~ 'V'l~ \l1ru~".lJ .(2555). n1";l'W1?M'U1 U'U'J~Glfl1\11'Y1 tl1ff1i'101";lU~t'YI nlt::n1";l~GlEl tl1\13J 

'1"1'"iru1mt~tI~*lfin1";l~Gln1'"it~tI".yuuuifuti'l1::'VI1~113J.jtii":51'Ua1'V1~U 
Q.I cu cu c.C.I .... . 

"m~mur'UaJfjtl3J~nlt1iJn 1. f11~1G{G11:IJv\luru41G1~tfnG{G11bb~~n11G{ElU 
q ~ 

:IJ~li'YlrJ1tfrJ"1"lJIl!J1i.~rJEl~~n1n!. ~lJflU~riEl 15 r:):lJl1Twulf 2559, 'il1n 

grad.vru.ac.th/meeting_board/2555_12_meeting/PreWanpen.pdf 
Q,..f A A Q..<I fto l.ct .cII Q..o .c:I.A QJ A .::II 
lU 1 G{1 'YlW1G11 ; ~~~~f1ru~. (2555). n1";ltlJ";ltlUtfl tlU'YInltt2l''J01 ~~ i'l3Jflflfj'YI1\1n1'"it ";ltl'UU~t 

~'J13J.w\l'Vm~"GlEln1'"it~tI"TI2l'1fJ~m( t~D\I Ui'I\lu~::t1ff"El1..ln";lmtlEl\l"m~tI"i" 
... q 

aJfjtl3J~nlt1iJfl 5 '"it'VI-:i1\1 n1'"i~Gl il" n'"i";l3Jn1'"it~tI".yuuua:h;hwh3J-i13J flU t 'YI~"~ ... 

dClo".d Q..oIf$' 

:lJv\1~11f11:IJG{lJflU~:lJEl 20 n:IJ111WUli 2559, 'il1n 
q 

https:lledu.msu.ac.th/jem/home/journaLfile/318.pdf 

i"il11rn'V'llU"lJ. (2555). '1ili'l.j1\1n1";lt~tI".jtriElfrltd'"ff011";l'"iltfl21.n1~L'Yl'V'l~ : :IJ~UTIG{G1~1 
... q ~ 

""," ,;-
G{'l'MG11~~ . 

'" d "" ftl"" "" ......! "".,. .. i"lJ"lJG11 EllU~1~:IJ El~ .(2554). n1'"itlJ";ltlU t'YI tlU~~t'f3JfJ'YIfjfl1\1n1";lt ";ltl"1'Y1 tl1ff1i'101";l U~:: 
q 

~113J i'l1 aJ1";lfl ~ 'U n1";lAGl n1";lutiu 1lI'V11'Y11\11'Y1 tl1 ff1 i'l01i'tI El\l" n t~tI'U";lt~ui'UaJ fj tl3J ... 

n1";lt~tI'Uiuuu-i'J3J3jEl tGl tI~2ft'YI~iL~ LT. U~~~luwulf n~.:IJ. (n11:!TlirJ:IJ~nM1). 

n1~~ 'Yll"l~: uru41G1i'YlmirJ :lJv\li'YlrJ1irJ~1\j,f1~U'Yl1ih~. rhmElnG{11. 
q 
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o g......!.:1.....-
~".l.I "T'nty. (2553). n1'j~1 nM-1 t:.Iaa3H}'t1 fi't11\l n1'jL 'HJU'l't1 tJ1 A'1" Gl'HLa::: 

q ?l _"'r .... .-......:1.:::..... g iJ.:I 
~'l1aJ"1aJ1'j{) L" nl':mn L~UQJ\li1't11\l'l't1 tJ1 A'1"Gl'j~u\lum 'jtJU~"aJfitJaJ ~lflM-1 't1 

4 ~1~fun1'j~Gln1'jL~tJu.jUuu-i'laJ&iut~'W~~m~"~ TGT. tJ~runnii.'Wu1f n~.3J. ... ... ... 
(nl1:JJl)rJ3J~m~n). n1\! L 'YlV'l~: U rn41~l'Yl mGfrJ 3JVI11'Yl m;rJ~1U~~U 'Yl11h~. 

q 

.... 6" 6" g......! .:I A A .-

~1l1~U 3JG'l El13Jl~ rJ. (2554). n1'j~1 nM-1t:.1a"aJf}'t1fi't11\ln1'jL 'jtJuua:::L~Gl~Gl't11\l'l't1 tJ1A'1aGl'j 
q 

~u\l"nL~tJwl1\.4,aJfitJaJ~nM-1iJ~ 1 ~1~fun1'j~Gln1'jLLUu-i'laJ&iuua:::n1'j~Gln1'j 
~ 1)..1 9. ~ a fA A 6' Q..,I,dl 

L 'jtJ"'jUUU6tU L"1:::\li1~'l1aJ'j. u1rurulU V'lUl) n~.3J .(n113Jl)rJ3J~m!l-l). n1\! L 'YlV'l~: 
CU CU QlQI q 

urn41~l'Yl rJl ;rJ3JVI11'Yl ~n;rJ~1U~~U 'Yl111 1~. rh m€Jn"11. 

~~L'YlV'l U~'W1L'Yl~U; LLG'l::;~rn::;. (2555, 3Jn11~3J-:iJU1~3J). nl1Gf\!L"~3J~113JL-nl1'<iJUU1~~ 

l'Ylm~l,,~f L~El\! nl1LL1i,W1JG'l~".l.IEl\!,rm1rJu.ffU:JJmJ3J~m~nilYl4 1~rJnl1"fl\! 
l1l'WL~~ElUl~1. n1\!L'YlV'l~: 'l1'j"1'j~~tJ aJ~ : lJ~ 2 UU'U~ 1.~it1115-130. 

q 

~~L~"15 ,,'~ih::;. (2550). n1'j~L~'j1:::lf~Gle:iu"ua:::~GlU~\l~u\l~L~tJ".~U\Ii"\liu~GltJlhtJ 
q , CfI CU , ;;..leu 

n1'j~nM-1"n1'jtJ'j:::Liiut:.Ian1'jL~tJ".jU"'l~\liaJ"'U11rnl]-nl11~rJ "13JG'l 1 El\!11ii."15. 
... q 

~3Jvf~.f\!~ 2. n1\!L'YlV'l~: h\!~3JvfU~\!'<iJW1G'l\!n1mm'l11'Ylm;rJ. 
q q 

, ~ 

~~V'l1 n~U'YlEl\!. (2553). n1'j~nM-1Ua:::oWCPMU1iaJoWUfi1l1'W'j:::\Ii-j1\lU~~a~u\l"m~tJu~" 
q 

aJfitJaJ ~nM-1iJ~ 2 ~&i'Wf}Gl n'j'jaJ n1'jGlGlL naJ~uaJ\;'l LGlu-f ~'l tJn1'j ~ ,"~htJ~nM-1 

uuunGiaJGl1aJ't1f}M-~n1':i~L~':i1:::l'fiaJoW"fi1l1'W'j:::\Ii-j1\lU~~a.tJ~rurul~G'ltJ~1"~13J 
q dJ 'I CU QI 

~lurn41~ ~~1'YlrJlnl1hX~htJ1n'Ml 3J~11'YlrJl;m1m;rn. 

"nG'l 11L'<iJ~qJ~t (2550). n1'j~nM-1nm~:::ii~@1Ua:::n1':i".j1\ltaJL@1an~aJtJnuU'jaJLyjuoWCPM"1 
nnM-:::ii~@1~u\l"m~tJWltJ-i". tJ~rurulii.'WUTI n~.~. (~~1'Ylmnl11lff1ltJ1n'Ml). 

q ...... 

n1\! L 'Yl'W~: urn41~l'Yl m;rJ 3J~11'YlrJ1;rJ~1U~~U'Yl11h~. rhmEln"11. 
q 

"rnUUGf\! L"~3Jnl1"ElU 1'Yl m~l,,~fLLG'l::;L 'Yl~ 1 U lG'l fj. (2549). Lu n "1'jtJ'j:::nuun1'jtJ'j:::~aJ 
q 

tJ!jumn1'jLt:.ImL'W-i ~tJ1tJt:.Ia ua:::uU':iaJ:tJUUUn1':i~@1n':i:::U'l"n1'jL~tJ".jUUU 

-r1l~n'jn1'jiu L"1:::\li1~'l1aJ.j 5 iU@1uU L yjuoWCPMU1 n'j:::U'lUn1'jAGl'j:::\9l'U,,\l. 
~... ... 

n1\! L 'Yl'W~ : "rnUUGf\! L"~3Jnl1"ElU 1'Yl m~l "'ilfUG'l::;L 'Yl~ 1 U lG'l fj. 
q 

"rnUUGf\! L"~3Jnl1"ElU 1'Yl m~l"'ilfLLG'l::;L 'Yl~ 1 U lG'l fj. (2551). n1':i~Gl"1'j:::n1':iL~tJUi' 

nGiaJ~'t1tJ1A'1a@1-f\lian"@1':in1':i~nM-1iu~U;;1". n1\!L'YlV'l~ :"rnUUGf\!L"~3Jnl1"ElU 
'I 'II '" q 

l'Ylm~l"'ilfLLG'l::;L 'Yl~ 1 U lG'lfj. 

"rnUUGf\JL"~3Jnl1"ElUl'Ylm~1"'ilfLLG'l::;L 'Yl~ 1 U lG'lfj. (2556). \Ii"\lim~tJ""1'j:::L~aJLGlaJ ~~1 

2556. 
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.-=::t. .c::.. 6' Q.",o Q...o aA Q.",o ~ 

j;UJ'V-ld fl\l1:IJ~ (2558, :lJnd1f1:IJ-:lJ1:lU1tJU).n~tJ'Yllin1d'V-l~U1'Yln'M::,],1~·lHh'UmdtJU. 'J1"nf1') 
~ ~ 

U~'VI1')n1')f1m~1 3J~'Jijyj 12 uuiJ'Yi 22 . 'V\,z1 13-21 

:IJ'V\11'YltJ1~tJV1~UfI~Wydjh~. rhmEln~1d. 
V Q../I 6' Ad .d Q,..oo A .d .Q i.J I ~ 

~dEltJ~U ~n~dn'M ']'1drn ~d1dnHlJ bb~::'V-ld'V-l:IJ~ f'J"ll::1TYl. (2552). n1,)L,)U",)UUU,)'J3J3JvU~:t: 
QJCU q III 

..:::II g,... • ~ Q; •• • 

n1,)L,)U",)UUU')'J3J3Jv,)'J3J'n~\J (Cooperative learning and Collaborative ... 
learning) 'l"')Uuuun1')~m'UL~:t:n1')vvnuuun1,)~toln1,)L~m..,-r Lvn~1')~h~v" ... ... 

A ~ q 

,)1U'J'7I'1 2716302 n1')vvnUUUU~:t:n1')~toln1,)L')U"n1,)~v". nd-\Jb'Yl'V-l~: flrn::,ld 
~ ~ 

6' 6' A Q,..I 

f'J1~~d 'ilW1~-\Jndrn:IJ'V\11'YltJ1~tJ. 
~ 

"" g .... .! q AA tf A 

~1d~ ~m~n. (2550). n1')~1 m~1 ~~~3Jf)flilfl1\Jn1,)L ,)U"'J'7I'1TYI U1~1~@l') LL~:t:'nf)@ln,),)3J 

n1')Yi1\J1"n~3J'2Jv\J"m~u"i"aJilU3J~nM-1iJri 3 ril~i'un1')"iltoln1,)L~u"-rLL'lJU 
~ ... 

• ~ A A 6' a....o.::!l Q...o A A Q.",o 

,)'J3J3Jv 5LflA"A. ~1dU'V-lUli nl'f.:IJ. (n1d3JlitJ3JV1n'M1). nd-\Jb'Yl'V-l~: Urn6YJ~1'YltJ1~tJ 
~ 

~1irn-\J1un1d~n'M1nd-\J b 'Yl'V-l3J'V\1Ufld. (2558). U "'Jfl1\Jn1,)~toln~n,),)3J" nH:t:~~@ll,.r nu 
~ 

"n L~U" t ')\J L~U"a\J ntol n')\J L fl'n 3J'VI1 "A'),h" n n1')~nH1 n')\J L fl'n 3J'VI1"A,). 
~ ~ 

&:I V d Q..of f5' • 
~UflUb:IJf) 10 n3J111'V-lUli 2559, "il1n www.bangkokeducation.rn.th/cms/download/ 

~ 

news/file/2048. pdf 

, 
.:9 1i,.I.:9 .d 

Ln3J. ~Uf1Ub3JEl 14 3JU1fl:IJ 2559, "il1n www.healthygamer.net. 
o Q,..I eS ~ ~ QJ Q.,.I QA 

~1un-\J1Uflrn::ndd3Jn1dn1dV1n'M1"llU'V-lU~1U. (2551). U"'Jfl1\Jn1,)'nGM"1flnM-:t:'7I''J@liJ')m1 

"" n1')n1,)L~U"n1,)~v" 8 na3J~1,):t:n1,)L~U"-r 'VIan~@l')un"n~1\Jn1')~nH1~" 
~ ...... 

A I.J Q".to.QA. g,J Q".I g,... ~ Q".I 

........... (2554). n',)L~,)3J~,)1\J "flnH:t:'7I''J@l''@l13J~tol L ""n1,)'nGM"1Am1l1'n ~ L ,)U",):t:tolU 
~ ~ ... 

U,):t:fl3J~nH1.aJilU3J~nH1. nd-\Jb'Yl'V-l~: nd~'Yld1-\J~n'M1fin1d. 
~ 

~irn-\J1Uflrn::ndd3Jn1dn1d~n'M1bb v\-\J,],1~. (2544). ')1 U\J1"n1')~"ilu L -rivoWGM"1"tUU1 un1,) 

ulhu~flu1~1~@l{~nH1'2Jv\Jlflu. ~:lJvfflf-\J~ 1. nd-\Jb'Yl'V-l~: b6JfblU'V-l{U~-\J. 
lU... ~ 

~TUn-\J1Uflrn::ndd3Jn1dUEl-\JnUbb~::lh1Ulh1:IJtJ1b~'V-l~~. (2549). ~3jvLflA"An1')~toln~n,),)3J . , 
.:::( Q.J.:::(A 0 a,... ~ V d Q,; 6' 

L'nm'lvWYlnH:t:'7I''J@l~1'V1,)ULU1'J'7I'". ~UflUb:IJEl 10 n:IJ.fl1'V-lUli 2559, "il1n 
~ 

http://nctc. oncb .go. th/new/index.ph p?option=com _ content&view=article&id 1366 :ebo 

ok513&catid=246 :ebook2&ltemid=289 

~~'V-l-\JM ~u~~f. (2552). n1,) 1@l-i@l,)v\Ju~:t:~61n1,)L~u"-r'2Jv\J"m~u"i"aJilu3J~nM-1iJri 3 ... 
q ~.Q .:::t 41.11 Q"oo A A 6' d 6' 

~1 nn1,) L2I''JilL ,)U",),)'J3Jn". 1'Yl tJ1U 'V-lUli V11'f:IJ.(l'fn'M1V11~~d-n1d~ElU). nd-\J b 'Yl'V-l~: ... ~ 
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~fl'l-tTI ~'l-tll'V'll'1-tWyf; bbi>'l:: ~Wn'l-tl 1·nnrr:i~~WYl1. (2556). nl')~~nl'H~tI"~'7Iel\lfl·nJfl1'Via..i Gf 
q q ... ... ~ ... 

th::::"lt1f1CIJ el1 L:jitl". VhJvfflf-1r1 1. n1-1 b 'Yl'V'l1tj:9119 b 'YlflUfl'V'lf'l-t~-1. 
q 

~'Yl15~1 "iIlf~. (2552, ~-1'V1lfl3J). nl11 ibb'U'U1~bb 'I-t 1~~1U"il,rrJ~1 b~eln~eJ-1~l~'U.ff'l-tb v1eJ~m~l 
q 

fl1l:IJ b -ill h b~eJ-11fl1-1 ~i'1-1 eJ::Gl eJ 3J"lJ eJ-1,xm 1rJ'I-t.ff'l-taJnJ3J~m~nurl 4 rlih.h::~'Un11rnnl1 
b1r.mi'bb~n~1-1n'l-t. 11'H1f1')~~tI 3.1'71. UU'U3J'l-tMfJ~1~Glfbbi>'l::i-1fl3J~1~Glf uri 14, UU'UrI 

~ q 

8. 'VI,z1 709-723. 
AQ...iI fj'.::t A CV 6' Q...f Q...I Q,.I,cI ~ I d .d. ~,cI 

~'Yl1l1Gl'l-t 1l1::11~'I-t. (2549, n'l-tf.J1 fJ'I-t-ll'l-t 11fl3J).t:-li>'ln11IijGln11b 1fJ'I-t 1bb'U'U113J3JeJ b 1eJ-1 ~-13J 
q ~ 

.n1 Gln'U~fl11::bb1~~ eJ3J"lJ eJ-1,xm1fJ'I-t.ff'l-taJllfJ3J~nM1 11-1 b1fJ'l-tn1ru"il'l-t1mfl11::~ -;)-1'V11Gl 
... q 

nlru"il'l-t'U~.11'Hlf1')iif'7lGltmY1 U~ 29 bci3J~ 104. 
... q ~ 

~vr".l5fJ1 1.l1'Yll (2554: 87)n11~n Ml t:-li>'l i3Jrj'Yl15Yl1-1nl1b1fJ'I-t 1'Yl fJ1~1 ~Glfbbi>'l::fl113J ~13J11rll 'l-tn11 
q 

~~1bfl1l::~"lJ eJ-1,xm1fJ'I-t.ff'l-taJllfJ3J~nM1url 3 rlbif'Unl1-;)~n11b1fJ'I-t i'bb'UU113Jij eJ 1~ fJ 
~ 

lib'YlflUfl TGT bbi>'l::n11-;)Gln11b1fJ'l-ti'bb'UU~'Ub~1::'VI1fl113Ji'. 1.l1ruru1Uy·mTI n~.3J. 
CU CU QI III 

(n11aJllfJ :IJ~nM1). n1-1 b 'Yl'V'lItj: Urn41Gl1'Yl f.J1LffJ 3J'VI11'Ylf.J1LffJ~1'1-tfl1'1-t 'Yl11h~. 
q 

rhmeJn~11 

~b3Jll 'V'l-1~b1l~11. (2553). ir~~tlf\Gf\le..laG1eli3J-w"fifl1'VHl1JL~el"'7Iel\l"m~m~~1\1i"f\ 4 
q 

L ')\1 L~tI"a1,)iif1 iif"Leln~,)1 L'7I~tl1""1'J1 n')\lL'YlVi3J'Vi1"fI,). 1.l1ruru1U'V'mTI n~.3J. 
~ ...... 

(~Gl1'Yl f.J1n11~nMl). n1-1 b 'Yl'V'lItj: 'U .... rn41Gl1'Yl f.J1LffJ 3J'VI11'Yl f.J1LffJ~1'1-tfl1'1-t 'Yl11h~. 
q 

o .... 

b 'Yl1~ "illn~ 

~1rJ'l-tfJ 1i::. (2556, n1nnlfl3J-i'l-t11fl3J).11.lbb'U'Unlijn113Jvr~'l-t1-nnM::.n1~ 4H ~1'V1f'Ubf.J11".l5'1-t 
q ~ w ~ 

1 'I-t".l5:IJ".l5'1-tb"lJGl bijeJ-1 n1rn~nM1b 'Yl~'U1i>'l'l-tfl1fJ::i>'l1. 11')iif1,) AL-NURUrn41Gl1'Yl f.J1LffJ 
q 

:IJ'VI11'Yl f.J1 LffJ a~i>'ll3J fJ::i>'l1 uri 8 UU'UrI 15. 

lpUGl ~ ~qJ b ~-1 bbl>'l::flrn::. (2558). n1,)-W1m"1U"1A~ L~el\l5Gl,)1 n1,)L n~t1Dn~tl1Lfl3j'7lel\l 
"m~tlWi"aJfitl3JGltn:M-1iJf\ 5 L~tl1.uGl1U'fl"fl113JA~f\'Via1n'Via1t1-i13Jn1Jn1,) 
~~n1,)L~tI"~U1J1J~1JLiif1::::. ~'Ufl'l-tbrleJ 15 n3Jll1vr'l-tTI 2559, "illn 

... q 

www.annualconference.ku.ac.th/cd53/11_023_0137.pdf 
A6" 0 cv 0 Q..I.c:I, ~ l.::t •• 

~1'YlfJ 3Ji>'lfll bbi>'l:: eJ1'YlfJ 3Ji>'lfl1. (2547).n1,)\I~n1,)L')tI",)U1J1J,)13J3Jel(Cooperatlve Learnmg). 
q ~ ~ ... 

n1-1b 'Yl'V'lItj: ~1-1~'I-t~1'1-t"il1n~.'U1-M'YlGl1-1n3Ji>'l. 
q q 

1~1l'l-t1 ~~ ~3J'U1rn. (2551, 3Jn11fl3J). 'YlrjM~nl1bl.l~ fJ'Ubbl.li>'l-1'Yl1-1i-1fl3Jl 'l-tfJfli-1fl3J bb~-1fl1l3J 
q ~ W q 

'V'lm-WfJ-1bbl>'l::ri-1(i'l-tbbU'Ub'YlfJ 6). 11')iif1,)LYlflL"LaUfl1f11Giurl 1 uu'UrI 1 WlXl 28-31. 
, 

d i.I' .::9. Q..I 6' • 
~'Ufl'l-tb3JeJ 15 ~:lJlll'V'-l'l-tll 2559, "il1njournal.sct.ac.th/documents/JournaI11_5.PDF 
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-;)~nl"n~~"~U'l.J'lJ STAD n1')~n'lt1aJ'H1um4i~ 62f1~1n1')62f€l"~'YI~1A162f~{ 
'U 

A Q."I 0 .c9. "'" .d. Q.of 6' 
aJ'Hl"J'YI ~1n ~')1aJ fl1U'H\I. ~'lJflu,b:IJa 15 n:IJllTV'lu,ll 2559, "iJ1n 

q 

www.edu.ru.ac.th/images/edu_pdf/anongnat_26012559.pdf 

aihn~-;hr~'l'YI~1>1~; bb~::fl rn::.(2553). 62frl1"n1')mGf~n1'W~(;lfl" 1 'YI ~: n1'W62f::n €I"i\lfl3J 

~m.fflf>1ri 1. u,fl111~:IJ : ~rnUu,1-.iJ~lh::"111n1bL~::i>1fl:IJ:IJ'VI11'Y1£J1ii1"'~:IJ~~ii1 (ban~1 
'YI1>11"111n11 I ~rlTUU, l-.iJ~1l1::"111n1bbii1::i>1fl:IJ:IJ'VI11'Y1 ~li~:IJ~~ii1. ~'lJ~u,bria 15 

n:IJ1l1vru,TI 2559, ..iJ1nwww.ipsr.mahidol.ac.th/ipsr/Contents/8ooks/ .. .l406-
q 

Happiness.pdf 

aiu,~ fl>1t'YI~ bbii1:: -.iJWYi:IJ1 eJ>1flVlm"11n"iJ. (2556). flau,i;l~ffl~1~:IJ:liillfi'lJ1in11~f1>1fl11:IJflu, 
Q.,.o I Id CJ,I tt q,., tf A a,... 

~>1fl:IJ bb'VI>1n11b 1~'\,\, 1. 'J1')62f1')aJ"'lt~A162f(;l,)Un::62f\lflaJA162f(;l') aJ'H1'J'YI ~1n ~ 
'II q 

aJ'H162f1')fl1aJ n11111::"11:IJ1"111n11:IJ'VI11'Y1 £J1 i~:IJ'VI1 ~11fl1 :lJl-.iJ~ flf>1ri 9 ,42-52. 
q 

a::1£J1 bii11'V1~1t~~U,. (2551). ~2t1~(;l~'YI~1-i'J3J62faJ~ HG 020101/51. ~'lJ~u,bria 15 
q 

... ,;-

n:IJ1l1Vlu,1) 2559, -;nnelearning2.utcc.ac.th/officialtcu/econtentl 
q 

hg020/loadiesson 1.pdf 

eJ>1flrn1 U'YI :lJVl>11'11. (2555). n1,)oWGM"1 U"'J~~ t~D\I n1')i\l tfl,)1::~~'J tI U62f\lUn::aJ3J3J€I\I 
q 

B')')aJ2t1 ~~ €I\1~'Y1 ~1 A162f (;l{r~ tI'~n1,)-;) ~ n1')t~tI" n1')62f€l"U'lJ'lJ ~'lJ t62f1::'H1 fI'J1aJ~ 
I q".,r A A. 6' Q...o ~ Q.,oI,::( Q...o:t: 

')'J 3J n'lJ n1')62f€I " B')')aJ2t1 (;l~ €I \I Tn tl1 A162f (;l·Ht'l.J'lJ2t~ U'ij\l~ €I\1" n t ')tI"')::~'lJ2t" 

aJBtlaJ~n'lt1(;l€l"lhntl. U1qjqj1UVlWIT (1'Y1~11'11~~f~nM1). n1>1b'YIVl~: urn41~ 
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,rEI 7. +1 +1 +1 1.00 

,rEI 8. +1 +1 +1 1.00 

,rEI 9. +1 +1 +1 1.00 

,rEI 10. +1 +1 +1 1.00 
... 

"lIEl11. +1 +1 0 0.66 
... 

"lIEI 12. +1 +1 +1 1.00 
... 

"lIEI 13. +1 0 +1 0.66 

,rEI 14. +1 0 +1 0.66 

,rEI 15. +1 +1 +1 1.00 
... 

"lIEI 16. +1 +1 0 0.66 
... 

"lIEI 17. 0 +1 +1 0.66 

,rEI 18. +1 +1 +1 1.00 

,rEI 19. +1 +1 0 0.66 

,rEI 20. +1 +1 +1 1.00 

~1A'J1aJi:lil~ flail\! r~ tI';i'JaJ 0.86 
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..... .... !Z.I~ 
UUU'J~U"'JA~'t11\1 rH~~'J~1ru ... '" (1.0.C.) .... tf ~ ~ ~ 

'J'YI V1A1"~"i A"'Y1 1 A"'Y1 2 A"'Y1 3 

-irE) 1. +1 0 +1 0.66 

-irE) 2. +1 +1 +1 1.00 

-irE) 3. 0 +1 +1 0.66 

-irE) 4. +1 +1 +1 1.00 

-irE) 5. +1 +1 +1 1.00 

-irE) 6. +1 +1 +1 1.00 

-irE) 7. +1 +1 +1 1.00 

-irE) 8. +1 +1 +1 1.00 

-irE) 9. +1 +1 +1 1.00 

-irE) 10. +1 +1 +1 1.00 

-irE)11. +1 +1 +1 1.00 

-irE) 12. +1 +1 +1 1.00 

-irE) 13. +1 0 +1 0.66 

-irE) 14. +1 0 +1 0.66 

-irE) 15. +1 +1 +1 1.00 

-irE) 16. +1 +1 +1 1.00 

-irE) 17. 0 +1 +1 0.66 

-irE) 18. +1 +1 +1 1.00 

-irE) 19. +1 +1 +1 1.00 

-irE) 20. +1 +1 +1 1.00 

I !Z.I t 
A1A'J13J"a~A,HI\I ~~"i'J3J 0.91 
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g.; .d g.; .d 
'21 £In p r '21 £In p r 

1 0.80 0.22 11 0.51 0.33 

2 0.80 0.20 12 0.80 0.22 

3 0.72 0.25 13 0.69 0.25 

4 0.80 0.21 14 0.60 0.41 

5 0.80 0.34 15 0.72 0.44 

6 0.66 0.26 16 0.69 0.31 

7 0.36 0.55 17 0.60 0.38 

8 0.42 0.45 18 0.80 0.26 

9 0.80 0.33 19 0.27 0.22 

10 0.72 0.22 20 0.80 0.20 



Q."o ~ Q, 6' d ~.:: ..:::t..::t.:=. 
UU'lYJ tol U 'W:I fltol't11\l'J't1 tl1 \011 iiftol~ t ~a\l fi~~3J'2f1 tol'7.1 a\l iif\l3J'2f'J <PI 

ftl A Q.; d Q.; Q.,I 6' I 

UUULI~:::t3J""'<PIlUa\l 5 ~:::tolU t~a\lfl'J13Jiif3J~"fi~:::'Vi'J1\lUAA~ 
~ 

G1'Ja~1\lUe.l,...,n1~~~n1~t~tI"!uuu-J!l~n~n1~~Utiif1::: 5 ,,..., i'J3JflUnT':i'~toln1~ . . 
~ i,..t • ~ .:::t A. A .c:c..::tA 

t ~tI""'~UUU"i'J3J3J a t ~a\l fi~~3J'2f1Gl'7.la\liif\l3J'2f'J <PI 
'II 

G1'Ja ~1\l Ue.I,...,n1~~~ n1~t~tI"!uuu-J!l~n"in1~~U tiif1::: 5 ,,..., t~a\l fi~~3J'2f1 Gi'7.1 a\l 
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... 
~1iiu~\J6f'nljiiJ,"n t~~" 

bbuul~1.h:;n ElU~';H.J"llEl~lrn:IJ ~l~ ElU bbUU 2 ci1 b~ Eln bb~:;b VI~ ~~1.h:;nElU~l~ ElU 1 unTJ~ ElU 
q 

~1{l1:IJ1~,rnb1rJUb~Eln~1~ElU 

1. b~Eln"llEl~l~ElurI{ln~El-\l t-W~\J'2im~~'Jtrh,f" 1~rJl~,rm1rJuYilb~~El-\lVl:IJlrJ1-\1n~:IJ 
'lJ 

1. "llEll~"il~ bllu~-\I~;rl~rI~nl1"~tJ'Vru1f 1,~~1:IJ bn rn6tf~rnim~rn:;"lJ El-\l ~-\I~i51~ 
q q 

1. 1,1f~ 2. bbUfl'yib1rJ 
d.:9 ~.:f 

b VI ~ ~~'Y1 b~ Eln ~ ElU"lJ ElUb '\Al1"1:; 
q 

1. ~nld~fl-\1bElUl~~lIElfb~:IJ~lU1Ub~Ellmunl1"~tJ'VrU1f 
q 

2. ~tJ'wuTIl~1~ rJ El £iVl1ElI,~ El £il1lrJl~~{lnEl1~rJ(Host)nl,~ 
q 'lJ 'lJ 'lJ 'lJ 

3. ~1:IJ11"{l ~UvrUTIl~~1 rJ~UbEl-\l bb~:;~l~d-\l ~fl-\1 El-\l~lId:;nElu"lJ El-\lb6J1mf 
q 

4. ~UvrU1fbbUUI,~ Ell~rJ b '\Al~ l~rJnldbb1.l-\l El Eln bUU~El-\lGhu(binary fission) 
q 

.d 
5. bVl~~~ElU6) ....................................................................... . 

q 

2. 1J1nll1'\Al~-\lnL'il1n Elil bUunld~uvru1fVl1ElI,~ 
q 

, , 
bbVlL'i-\l'Yi:IJl : VI,r-\l~m1rJU dlrJl"1flb~:lJb~:lJi511'YlrJ1 bL'i:IJ 1 

, 
1. ~,,3jii1~ij-cij1U dUb 111 L~6J 

2. bUUn1":;U1unld-\l Eln 1 VI~ b ~El6JiEl:IJbb6J1:IJ~1U rI~nVldEl 
3. 

4. 

5. 

~ A Q..oI 6' Q..,.o ~ .cI.cIA .c:t 0 .:::! ,K 
btJUnld~U'\AlU1ibbUU El1 ~ rJ b '\Al~bb~:;~-\I :IJ"1f1~:lJ1J1U 1Ub '\Al:IJ"lJU 

q 

~-\I~i51~~~lU1Ub~:IJ;jubb~:;~im~rn:;bVl5jElUb~:IJ'Y1nlld:;nld 
, 

"" 
q 

bVl<?l~~ElU6) ................................................................ .. 



3. -iJ fll~-;)~ bil'U,nT':i~ flU ~Ueh'~ fl~~ b f1"lJeh,~~iiii1~ 
1. nl'H~flmrn1J"lJfl~bb:IJ~~ 

d "" ... .J' 
b 'Vl~ t:-J~'Yl b~fln~ flU"lJ flUb Yf':i1::: 

q 

1. bilun1:::u1Unl':i~'Y'lul~i. ui~1b 'Yh'!u 

2. bilun11b~~nJb~U t~bb~:::mJ1U"ffu~flU"lJfl~1~ii1~ 
... 'IJ 

3. bilun11tlfu~~11'Yl£J1 b .y:jfll~mhfl~ 1 u~~bn~Gffl:IJ 
'IJ 

4. b ilUn1:;U1Un11~ ~ flU ~Ufl~~ fln11i:IJ ~ ~"lJ fl~1 ~{l'VI~fl'Vl invru 
q 

d 
5. b'Vl<i.!t:-J~flU6) ........................................................... . 

1. ~~iiii1~U1~~U~L~iifl1~~~ 
q 

2. ~~iiii1~'Ym~U~~1:IJ11mfl~flU~L~ 
q 

3. ~~iiii1~U1~tl1:::b.n'Ylbfl~flU~1~L~bb~~l:IJ11mfl~flU L 'Vl11~ 
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4. n11bfl~flu~1~1~bilu~~rI~lflrulun11~11~ii1~"lJfl~~~iiii1~U1~~U~ ... 
d 

5. b'Vl~t:-J~flU6) ........................................................ . 
q 

5. ~~iiiii~~fl~n11~11fl1'V111bb~:::'Y'li~~lU t~mb'Vl~~'Y'li~~lUfhUl'V1ruuut~nl~~ln ... 
n1:;u1unl11~ 

1. Chemosynthesis 2. Photosynthesis 

1. n11i~bfl11:::~b~~bfliifhul 'VIqjdi~ lw~~bb~:;bbufl.yh~~ 

2. bbUfl.yh~milubb'VI~~'Y'li~~lUl~1~~n11i~bfl11:::~'Yl1~bflii 

3. ~~bb~:::~l'V1 11 ~ bil Ubb 'VI ~~'Y'l i~~lU 'VI in di~~lnn1:::u1un11i~ b fl11:::~ 
... 
~1mb~~ 

4. n1:;U1un11i~bfl11:::~~1~bb~~~fln11btl~~U'Y'li~~lUbb~~1~bilu 
..... 

'Y'l~~~lU 

bflii'Yh 1 ~~~ iiii1~ii'Y'li~~lUb .y:jfll~1 un11~11~ii1~ 
, 

"" 5. b'Vl<i.!t:-J~flU6) ........................................................... . 
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.:f d ~ ,:::I Q..oI .d VJ fO}" 6' 
6. bUm~a"ll'Uuan (ectoderm) lInT!'Y'l~Ulbtl~WUbbtl~-\I btlblJUb61l'~~tld::~1'Yl 

$land::ululwiia 1~ 

1. cell division 2. differentiation 

1. iinl1bbU-\lb61l'~GfbbUULlI ta~~ 

2. buttnldbtl ~~ttbbtl~-\ldtl-:fl-\1"lJa-\l b6Jl'~Gf 
'IJ 

a I tj' ~ 0 .cf d 
3. lInldbbU-\lb6Jl'~~bb~::b'Y'l1l"iJlultt1l1n"lJttb1ar.J G) 

4. buttnld-w~ttl btl~ ~ttbbtl~-\I"lJ a-\lb6Jl'~Gfb ~aYil'V\,rl'YibU 'Y'll::a rJl-\1 

d 
5. b'VI<i.!~~aUG) ........................................................... . 

... 
7. -ira l~$l anldfnMl~~ ~1l1'Y'l"lJ a-\ltJ~lib{j~ 

q 

1. tr~~11::tJ~1I1rn1l1mb<i\b{ja"iJl-\1b~afnMl~1I~~bn~mb-:f 
q 

2. tJ~l"iJ::fnMl~lI~~ t~~n1dntt,rlb-irlLtJwa:: G)ii~~<i\atJ~1I1rn 
q 

tr~~11:: 

3. ,rl"iJln~lU uan a a ~ tll~~b-irlci'-:fl-\1nl ~Yil1 ~tJ~1I1rn ,1'11 tt -:fl-\1nl ~ 
'IJ 

bntt 

4. ,rl~ltt 1 tt -:fl-\1nl ~ a a~tll~~b -ir1ci'1l1 ~uanYil1 ~tJ~1I1rn ,Ill tt-:fl-\1nl ~ 
'IJ 

, 
'" 5. b'VI~~~auG) ........................................................... . 

q 



1. population 

2. community 

, 
, "" 

U'VI~"'I'l:JJl : http://www.nature.com/ncomms/2014 

1. ~"iiif1~iiL~tl,,~iHMb~hn 

2. ~"iiif1~iit"bb~ 2 ~uif~;jll,hl 

3. ~"iiif1~e:n«m)ci11:JJnll,1ll,~ll,fiLL~::"lh"L1~lb~tl1nll, 
'II 

.d 5. b'VI<i.!(:..J~eJll,6) ........................................................... . 

9. VJ"l51ll,n~:JJ xerophyte ii~m~rn::nl"J"t1fu~1b~eJfnMl~:JJ~~,rli.~eJcil"h 
q q 
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1. t11n1u~:JJ~nnll"J"::~u~:b1u 2. t11n1uL'VI-neJnll"J"::~ueh1u 

2. bull,VJ"l5fie:n«tl1 ll,bb'VI~",rliinlwn tl,rlt1~:JJlrn:JJlm vi eJfnMl~:JJ~~ 
q 

3. bUll, VJ"l51 wvfll, fibb~" bb~" iinl"J"t1fu 1~"J"" ~fl"L vi mJ eJ"nll,nl"J"~ruL~tl 'II ., 

... 
ih 

4. ~nMrnd~"J"" ~fl""1.JeJ" 1u~ eJ"ii~11:JJ~lLvn::eJl~ii~1"J"b~~ eJu1u'VI~eJii 

5. 
.d 

b'VI~(:..J~eJll,6) ........................................................... . 
q 
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bb'V\~.,'j.yj3Jl : http://www.pinterest.com 

, ... 
&::I A 11.1 .ci 

b 'VIlilt:-J~'I'lbGHmlilmJ"lJEI\U vrn:: 
q 

1. bih.ml1·<ih~~tllil'VIUT·.lbrlEla'ln1::bb1li1~ ml13.1b'VI:IJ1::a':IJ 
'II 

2. bUUnl1-;Jl ~~tllilfElUbrl EI a'.nl1::bnlil~ EI :lJL3.1 b'VI :lJl::ff:IJ 
'II 

3. iin1::lJ1Unl1fnMlb:IJbb'l'llJEI~~:lJl wi1>1nl r.J 

4. nl1<iiT'.i'>1o]llil bblJlJun~l Ua'.nl1::bnlil~ EI:IJtib 'VI:lJl::a':IJ 
...l 

5. b'VI~t:-J~E1U6) .............................................................. . 

11. nl1~nMl1~1>1fffl~"l.IEI~llJ~"lfti~liIliIl:IJ"lJ11>1'V'llJ".hii~1UU1::nEllJ"lJEI>1b6Jl'~~~:IJ 'V'll~ba'liIb6Jl'~~ 
q 

a'trU~b6Jl'~~ bb~::n~:IJ"lJ E1>1aJliI'YI E1~1 b~ r.J>1 ~1iI bU Unl1~nMlO]11'Yl r.J1a'1"lJl11i1 
q 

1. bUUnl1~nMl1::lJlJ~h>16)"lJEI>1~"lf b"15U 1::lJlJ~lb~r.J>1 

2. bUUnl1~nMl1~1>1fffl>1~nMru,::.nl r.J1U"lJEI>1b6Jl'~~~"lf 

3. bUUnl1~n 'Ml1~1>1 a'fl>1~n Mm::.nl r.JuEln"lJ E1>1 b6Jl'~r.f~"lf 

4. bUUnl1~1'V11E1 bUElUb ~ E1~n 'Ml1U11>1 bb~:: ~nMru,::"lJ E1>1 ~>1iiO]l iii 
'II 

, 
"" 5. b'VI~t:-J~E1U6) ........................................................... . 

12. "lJ ru,:: b~U1Jl'V'llJ ~1>1"lfitlil'VI it>1 bb~ ~n 'Mru,:: lJl >1 EI r11>1 L3.1-n1il b ~U bb~::L3.1'Yl11lJ';h iiVi'M'VI1E1 L3.1 

un b~r.JU~11ffEllJfll:IJ"ll EI:IJ~~lnlJ~~~"llEllli1 
'II q 

, 
A a.c::lA 

ff>1:IJ"lf11i1 

3. bUUnl1~nMlb~r.J1nlJ1U11>1 ~n'Mru,:: U1:: 1r.J"lf,rbb~:: 1 'I'lM"lJEI>1U1~1iI 
'II 



d 
5. lVl<iJt:.J~ElUG) ................................................ , ............. . 

13. ifl1'V1£J1 'VIaJlrJri~..uEll~ 

1. aJT;nnl1TI~ln1mllunl1~n'l!fl'yh~rJl..uEl~n1J~~iiif1~ 

2. aJlliJln111'l!fl~::&lU dJunl1~n'l!fl~~iiif1~ 

1. lllunl1~n'l!fllQVn::ll~~~iiif1~l·yh,fu 

2. lllunl1~n'l!fl'yh~rJl..uEl~nlJ~~ii~1~ 

3. bios mJ~11fll1aJfll~:: logos mJ~';hif1<i1 
'II 

. ... 
5. l'VI<iJt:.J~ElUG) ........................................................... . 

14. nlJ ll~::'V1Il'l!f~ ~laJl1rlltl~ rJUlltl~~b~'VI~El L~ 

1. b~b~ 2. b~ 
d ... ... .f 

l 'VI ~ t:.J ~'V1l~ Eln <iI EllJ"lJ ElUl V-l11:: 
q 

.. of"l 6" ... d.. !"I ~ 
1. n lJU~::'V1Il'l!flJllJUEl~flfll1aJ~'V1aJfll1aJllJU V-l~l<i11 
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2. 'V1Il'l!f~ dJU~llJ11£J1 rJ lrlm.hulllunl1<i1111iJ ~El1JIiJ::vr@JU laJllll unlJ .. . 
d .ct Q.,.I d ,:S QJ A Q.,.o .:::fA Q.,.I I .:::a. 

3. laJ ElaJ'VI ~mi1UElUaJl rJUrJU 'VI1El ~U1J ~U U 'V1 ~ U~::"1f~ lliJUnl1"lJ El~ l~ aJ 
~ q 

4. "lJEl~l~aJlllumh~hulijliJuu~Elmllul"1iu,fUl~aJEl lV-l11::~,hu 
q 

d 
5. lVl<iJt:.J~ElUG) ........................................................ . 

15. V\111ij~1~rulunl1n1::1J1Unl1'V11~1'V1rJl~1~~f~EliEll~ ... 

. 
2. nl111CQ1~f)"ii, 1dJl~f11<i1 EllJi1tln~ eJ.J3jb V\CiI bb~~~~ 

'II 'II q 

... 0 

nl1flU'VIlfll<i1 EllJ 
. ... 

5. l'VI<ilt:.J~ElUG) ........................................................... . 
q 

16. ~~ iiif1<i11 U..u Ell~.yhn~lijlm 'V1flitfl~ulll~ln11aJ (genetic engineering) 
q 
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1. ""1 .... 
2. rnr..rlJ'YJ 

,::t Q..oI .d A a I .::I ... IA ~ ~ 
2. :IJ~m!l-ru.:L'VI:lJeJUL~:IJ'YJnlJ1":nl1" LL~::lJu1":lJlru.L '\AI:IJ:lJln"lJU 

~ 

:'1 .... , .. .J. 1 A tot A .t 1 A1/) ... 

3. LlJUn1":lJ';mnl1"~~~eJr..ru 61J.\llJn~nGfl:IJ11"mn~"lJU Ull1"1":IJ"1fl~ b~ 

4. iin1":lJ':mnl1"<il~~ €I flu~m!l-ru.:yj ~ eJ-\lnl1"Lll1Lt1 ua n ~-\I iiifi ~'VIit-\l 
.,\ 

5. L'VI~~~eJU6) ................................................................. . 

17. '<illnfll'\A1.ffu~eJUyj 21iLeJUL61f~hU~1~ 

bb'VIfl,,-Ylm : http://blogs.swa-jkt.com/swa/genetic-engineering 

1. 

2. 

3. 

4. 

5. 

A" 11l 

L UULeJU L61faj'yj1"1f1 Unl1"<il~~l<illJ"lJ eJ-\I L lJ Gfyj iiflu yj~ eJ-\lnl1" 

dJULeJU L61faj'yj1"1f1 Unl1"L ~eJ:IJ flu yj~eJ-\lnl1"~-\l1 u~h5uLeJ'\AI1'V1: 

djULeJU L61faJyj Gfl :lJl1"rl '\AIlJL~1 ULLlJflYiL ~r..r 

LUULeJU L61faJyjeJ ~1 U '\AI~lGfii~"lJeJ-\lL 11Gf 
'IJ 

.,\ 
L'VI~~~eJU6) ........................................................... . 

q 

2. Gf:IJ'VIru-\l~-\lfl1"1".nLL~:'\AIlJil'YJ11"n~~n1!l-ru.:~~l1n~ ~-\I~eJ-\lnl1"'YhLL'Yi-\l 
OJ 

1. i~{'YJ~~eJ-\lLL~1£J-\lL-\lfi~eJ-\I'Yh~1r..r iif1~fiL~L'\AI1"1:~lm'VI!ieJUnu 

2. LrieJiifl11:IJ1il1 Luu~eJ-\I'Yh~l r..ri~{'YJ~~ eJ-\lfl11"1 ~~1 r..r €I ~1-\1 Gf-\llJL~ 
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~11"'<iJ::u~nM1UV'l'Yl cl'L yJ f)'Yhnl1"~~~U h 

4. 1"U UUUlrr~'Yll~l ~~ f)~"3J'Yn1"rn L 'V'l1"1::i~{fHj~1l3J L~UU1~L 'VI!i f)'j,1. 
'IJ ~ 

6' 
3JUM~ 

~ 

.d 
5. L'VI<ilt:-J~f)Us:J ................................................................. . 

~ 

19. "f)rn'VIJliiiit:-J~<ii eJnl1"~~l ~til~l~"lJ f)-.1 fj~~' U til iuu::1"<il ~-.1,fUf)rn'VIl1ii~LL<iln<iil-.1nU 
~ '1/ ~ 'IJ 

£jf)3Jiit:-J~<iif)el<il1"lnl1"Ln<ilUn~ CO2 ~"~'<iJlnnl1"~~lmrl<ill~"lJf)-.1fj~~u~n<iil-.1nU" 

,rm1~u~<il';h,r a~1l3J ~-.1n &'il1~~ LUUf)::"1" 

.,I"" ",,J' 
L 'VI<il t:-J ~'Yl L~ an <il aU"lJ f)UL 'V'l1"1:: 

~ 

1. ~13Jl1"rlifuu::LLU1nl1"<il1"1'<iJ~aU"~ 

2. 

3. 

4. 

&:It. q; ~ q; q; 0 I "q; Q.,.I ~ " 

~3J3J~~lU~f)-.1"lJU<ilU~1~~11l rll ...... ~-.1UU ...... . 

iin1"::U1Unl1"'Yl~~f)-.1~1"::U~1UU1"~U ~1LLU1"~13J ~1UU1"~1Ufl3J 
~ ~ 

.d 
5. L'VI<ilt:-J~aus:J ................................................................. . 

~ 

20. Uru'VI1'Yl n f) £jl-.1 ~ ~-.1 i~ ~l3Jl1"rl LLnu ru'VI1'V11f)'VI1~1 <il au "~'<iJlnnl1"'Yl<il~ a-.1 1 "li'VI1a"3J ... ~ ... 

1. 1"li 

1. nl1"'Yl~~f)-.1f)1'<iJ'<iJ::"3J1"liirr~~~~~ 1 Unl1"f1U'VI1'V11a-W~'<iJ,r~1<ilaU 
~ 'IJ 

... 
2. 'Ylnuru'VIl ~ a-.1 iinl1"~-.1 ~3J 3J ~;jlUU~:: f) an LLUUn1"::U1Unl1"'Yl<il ~ a-.1 

~ ... ... 

n1"::U1Unl1" 

5us:J"~ 
.d 

5. L'VI<ilt:-J~f)Us:J ................................................................. . 
~ 



... o .,. 

~l~lm\l\l 

1. bblJlJU"J::LiiU<iI'UMh'lUUlJd ii~~aJ~Vl3Jl m ~e:J~m~lfl1l3Ji;l13Jl"J{l'Yll~~lU 'Y1m~:: 
q q 

fl1l3Ji3JvrUlh::w .. h~lJflfllil"1.Je:J~Um)!r.JU.ffu3T1HJ3J~n'l!J'lihi 4 Unl"J~n'l!J'l 2559 
q 
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2. 1 U"J<iI ~ e:JU bblJ lJUd::biiu~Ube:J~ ~13Ji;llll'Wfl1l:IJ b UU~~~ bblil::fl"JlJ'Yln..u e:J 1~ f.ll,yi n rn6th::~lJ 
q 

fl rnlll'W~ln"J::~lJfl rulll 'W <il13J b n rn~~rhVl U~ 1,.f 
q q 

3. bblJlJU"J::LiiU<ilUbe:J~l<i1fl1l3J~13Jl"J{l'Yll~~lU'Y1n~::fl1l3Ji3JvrUlh::Vlil~lJflfllilUUlJd' 
q 

bUUbblJlJU"J::biiU:lJl<i1"J1Gt1UU"J::3Jlrnvh (Rating Scale) ~1:IJbbU1fi~"1.Je:J~~bfif'Yl (Likert) 5 "J::~lJ 

-;llU 1U 30 ..u e:J £j~nde:JlJ bbU 1fi~ e:J~fflh::n e:JlJfl1l3Ji;l13Jl"J{l'Yll~C?ilU 'Y1n~::fl1l3Ji3JvrUlh::VI".h~ 

C?ilUlll1::~':b -;llU1U 6 ie:J 
'IJ 

C?ilunldb"lYl h 1 UlJ'YllJl'YlVl'itl~"1.Je:J~~U ~flJ ~~"lfe:JlJ -;llU1U 6 ie:J 

~lUfl1l3Jb;imiulu~ube:J~ -;llU1U 6 ie:J 

~lunldbflld'Wl Ufl1l3Jbb~n~h~"1.J e:J~ t:-J1iu -;llU1U 6 ie:J 
'IJ . 

Ii;' 0 ,Q.; ~ I .cI 

~lUnld'Yll~lUd13JnlJt:-Je:JUe:Jf.ll~:lJfl1l3Ji;l"1.J -;llU1U 6"lYe:J 
'IJ q 

~l~U\l\l1." fll'iVi DU 

Gl D"r1 11 ,.fum)!f.lu 'Yll bfl~e:J~VI:lJl f.I -V lil~ 1 U"1fe:J~bbi;l~~i;l{llUIl1'W"1.J e:J~um~f.lu 
GlD"r1 21,.fum)!£Juiilbfl~e:J~Vl3Jlf.1 -Vlil~1w1ie:J~~<iI"J~nlJfl113JbUU~~~Vl1e:Jnl"Ju~lJ1i"1.Je:J~um)!f.lu 

, 
Yii;l<il b -Wf.l~"1fe:J~ b~ f.l1 bblil::n"Jrul<i1 e:JlJ'Yln"lYe:J 1 unld~~ ~uh <iI e:JlJ"1.J e:J 1 ,.fun b )!f.lU~~1"Jrnl<i11:IJ bnrn~ 

q q q 

~e:J1ud 
"J::~lJ 5 VI:lJl f.li1~ 'Wfj~n"J"J:IJ,fU<iI"J~nlJfl11:IJbUU~~~Vl1e:Jnl"JU~lJ1i"1.Je:J~um)!f.lU:lJln~~~ 
"J::~1J 4 VI:lJl f.li1~ 'Wfj~n"J"J:IJ,fU<iI"J~nlJfl1l:1JbUU~~~Vl1e:Jnl"JU~lJ1i"1.Je:J~um)!f.lU3Jln 
"J::~lJ 3 VI:lJl f.li1~ 'Wfj~n"J"J3J,fU<iI"J~nlJfl1l3JbUU~~~Vl1e:Jnl"JU~lJ1i"1.Je:J~um)!f.lUU1Unlill~ 
"J::~lJ 2 VI:lJl f.li1~ 'Wfj~n"J"J:IJ,fu<iI"J~nlJfl1l3JbUU~~~Vl1e:Jnl"JU~lJ1i"1.Je:J~um)!f.luue:Jf.I 
"J::~lJ 1 VI:lJl f.li1~ 'Wfj ~n"J"J:IJ,fU<iI"J~nlJfl1l:IJ bUU~~~Vl1e:Jnl"JU~lJ1i"1.J e:J~un b)!f.lU Ue:J f.I~~~ 



147 

.::I Q,.I .ct 

@If)"'t1 1 "'rll"lllW'lI f)"" n L 'HI" 

~hifu"" llfum~tJu ill L~~El-\l~:lJ1 tJ -V ~-\l1 W15El-\l LLGf~-\lGfrl1U1l1'1"1"lJ El-\lUm~tJu 
1. LW~ 

o 1)"151 tJ 2) ~~-\l 

2. 1l3hi1L"lL~3J 
ou 

O "" .... .... 1) 1l1flLVIUEl "il-\l'V'1~ ................... . 
'l~Q; cv 

2) 1l1~b~ "il-\l~1~ ................... . 

3) 1l1fl~::1UElEln 1ij-\l~1~ ............... . 4) 1l1fln~1-\l 1ij-\l~1~ ............... . 
Q,..o .cI A Q,..oo Q,.,f 

5) 1l1~~::1UElElmutJ-\lL~UEl "il-\l~1~ ............................................. . 

3. tJ'j~"'1.ml·Hl"4"Gil"tJ'j~L't1~ 

1) L~tJ l.l"'J::L 'Y1~ •••........•...•.••...••...•.....• "'J::tJ::L1~1 ......................... . 

2) ldJL~tJ 

4. tJ'j~"'1.Jnl'jmnl'j 1~~1.J(phUM",,1"~f)\H~1I" 

1) L~ tJ 

.... ... ... 
WJ~U1~El-\l 

2) ldJL~tJ 

3) ~U 6) (t 1.l1"~1"::1J) ...................................... . 
q 

@If)"fl2 U1.J1.JtJ'j:::L3j"(P)"Lf)\l-r~~'J13J"'13Jl'jrl't1l"~1"r1nlt~~1l3Ji'3J-n"lh~M-jl"1.J~~a 
q 

~lifu"" n1"rnllGiLfl~El-\l'V':lJ1 tJ -V ~-\l1 W15El-\l~~1"-\lf11Jfl11:IJLilwil~-\l~~Eln11"t1.n1J1i"lJEl-\lUn L~tJU ~Gf~ 
q ~ q 

... 
VHl ~ n ,.·nJ ri t.i\l~ "::~1J'2j €I L .yf~~7\1/n'''1111~ 1Pl,," 

5 4 3 2 1 
... ""'. 1 1Pl',"n''l::~,"' 

<u 

1.1 ,:rm~£.I'I,uthubn'\.l,\l.11u.m711\1bb~u.n1"nh\ll'\.l,"lJ€l.:lncl~ • 
1 ,2 ,:rm~E.JwlhtJbV\~m~'m~n1l1E.J1'\.l,ncl~ ~WV'llJ11f~'Yh1~Hi~ • 11 1" , do, .... 7::: E.J"1l''\.l,~.:I~~~ El.:llWY1'Y1171~nu. .. . 
1.3 ,:rm~E.Ju.~1:JJ17miJ~hnl1.:1flJv:r.:lml~~~b~'\.l,~1U.1V\qJ"lJEl\l 

~m~nI11E.J1u.mi~ • 
1.4 b~mn~uruV\1m7'Yh.:ll'\.l,1l1E.J1'\.l,ncl~ ,:rm~E.JW;d~'Y1nfl'\.l,1'\.l,ncl~ 

Q,I q q q 

"1~nu.bb11uru'V\1 bbfl::: E.J El:JJflJ~fli,. .. nf~bn~'if'\.l,·h~nlJ~m~n 1 '\.l,ncl~ 
~ . 

1.5b~mfi~uru'Vn,rnb~E.JWil:::hJ~'\.l,hbbfl:::fl:::.yf.:l~m~nI11E.J1u.ncl~ 
~ . 



5 

4.1 un b~£.JU£.J €J 3Ji'um13J bb<j]mh\lYl1\1m13J~<j]"lJ eJ\I~3J1~nf11 £.J 1 U 

n~3J1~ 
q 

4.3 Unb~£.JU~13Jl"Hli'uv:r\lm13J~!i1b~U"lJeJ\lmlU.y\';<j]bb£J\lnmr ... n3J~!i1 
'II 

bb~::m13J-mmJeJ\I<j]UbeJ\l1<j]1<j]mJ71~,;)1nm71ieJ173Jrn 
'II 

4.5 unb~£.Juhj~U1£.JhbdeJijm13J~!i1b~U.y\';<j]bb£J\lnmr ... n3J~!i1"lJeJ\I 

um~£.Ju 
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... 
Gl'JeHh"uf.,l"nl'i'-;llPln1·n~tI"iutJlri'!:rijn")"nl'i'~tJt61f1:: 5 11" ·h3JntJn1,.-;llPlnl'i' 

t~tI".jUtJtJ-i'J3J3j il t~il" fi""3J~10itJil\J~,,3j2i~ Gl ... 
Gl'Jil ~1"Uf.,I"n1,,-;llPln1,.t~tI"iutJtJ-J!lin,.n1,.~tJt61f1:: 5 i" t~il\J fi""3J~10itJil" 



.... I 

<Pl1tHJ1\1 

"" uu".,n1':ii~n1':iLjU""fllUU1Din':in1':iaUn<f1:: 5 i"., 
I I 

I QJ Q,.I ~ g,., l.r:t A. A A. .c:I.c:IA 

':i13J nu n1':i'il~ n1':iL ':iU""':iUUU':i13J3J fl{TGT) L ':ifl\l fi':i':i3J2I'1Gl'21 fl\l6<f\l3J2I'1 Gl 
'II 

-" 
en 
o 



LL~U't1lPliiH)\I TGT I 
'" u~um'a~lPln"H7£JUr1~11 30241 2hi't1£J1 1 ~U 3.1. 4 .. 

Q.,I A 0 ~ .c(.ctA 0 .c:t '" .r:::c ~.:3I ~ 
1U ...... 'rHl:tt111A3J 'rUT. 2560 na1 ................ U. l'ae:l\lm'a~1uumh::Lll't1'2J£h'lt'f\l3J~1(i1 ~1U1U 50 U1't1 ~t'fe:lU U1\1t'f111hIPl11l'am ~a'W~u 

t'f1'a::fl1'al7£J",~'~ 1 ~-:l~~1~num::1J1Un1'a1i1'a\l~1~ ~-:l~~1~ 'VItb£J~U~1U'llfl-:l~\I~~1~ tm\l~f1\1bb~::'VI,r1~'llfl-:l'a::umh-:l 61 'llfl\l~\I~~lcn bb~::m::1J1Un1'a 
.. ~ J . , 

o a.Q. a I Q.I 0 I A d.d:A A Q.I A dd.a 

~1'a\l"1l'1cn m1!J'VI~1n'VI~1rl'Y11\1"1l'1my.j m'amrl'Ylfl~'Y11-:l~U~m'a!J n1'a'Yl1-:l1U'llfl\l'a::UUcn1\1 6) 'llfl\l~\l3J"1l'1~ 11~U1n1'abb~::m13J'VI~1n'VI~1rl'llfl\l~\l3J'1f1~ bb~:: 

L'Ylfl t ut~~'hmy.j~~t.ld::t'f\lfi'fl1'al7m"fbdm~mb~1Jb~fl-:ldbb~1 trm~rlU~1mdrl: 1.~1bbUmh::bll'Yl'llfl-:l~-:l~~1cn i.~ (K) 3. ~1bbUmUbbU1Jm::1J1Un1'a~f1-:l fl1'V11'a'llfl\l . .. ~ 

~-:l~~1~i.~ (K) 3. rlni1fl~1-:lU'a::bll'Yl'llfl\l~\I~~1~i.~ (K) 

n1'a~1 bb um.h:: bll'Yl 

'llfl\lff\lii~lcn 

U'a::bll'Yl'lJeJ\I 
.eo adA a 
~\l3J'1f1~ 3J 2 

U'a:: bll'Yl i.~bbfi 

1. Autotrophic 

organism 

Photosynthesi 

Chemosynthesis 

2. Heterotrophic 

organism 

l.h::bll'Yl'llfl\l~\I~~l~ ~ 2 l.h::bll'Yl 

L~bbfi 

1. Autotrophic organism : 
, , 

ff\lii~1~Yi~m'at1~f1\1eJ1'V11'abeJ\I 
Y) "'1 '" ,f Y) '" blfi ~rl~m'at1~'a1\1'lJU blfi,;)1n 

"" .. '" 1.1 m::U1Un1'a~\lbm1::'VI1fi1£.J 

1. m'at'ff1\1A113Jt'fU l~i13JnU 

(Engagement together) 

1. U1b"li1~U'Ylb1rlUt~ rl Hfhm3Ji\l~eJ Lud 
~ 

1. ffeJU 1 b~UeJ 

1 U 'aU bb U U 
~ 

(PowerPoint 

media) 

""'" 2. 'VIU\I~eJ 

bb~\I (Photosynthesis)~1Ji.~'U.w'1f 1.1 ,;)1nmy.jum1rlui\lbn~~u"h~ff\lii~1~'1fitlfi bbUUb~rlU 

~11'Ylmb~3J 1 ~'VIi1mby.j~\lrf~flU.w'1f tlfirln1'a 

1iy.ji\l\l1'U.';J1mb~-:leJ1-nlfirl'U 

.'. 

JJlR!~EM ;. ~,.~ ~Slj.il f lf1ailiril~.;: Jl 
1.",l.. '3,[~aI 

1
~ ~ ~ ~ Q..or~ 

~U1-:l (ll'Wa\ln(ile:lu'W~ u'Wa\ln(ile:lUt'f(il1 

t'fae:lfl ~ulaj') (~~1'Yl) 

1.2 ~\I~~l~'1fitlfi 1IfiU1\1~~3J1'at1~f1-:lfl1'V11'abfl-:l 
L~(~ulaJ u'Wa\ln(ile:lUW~) 3.1uii';)nn3J 

1.3 ~ui.ajbb~::bb~~\lrfcneJu.w'1f~m'at1rl1\1fl1'V11'a b~fl\l U'a::bll'Yl'lJeJ-:l , 
'" 1 '" tf '" ff\lii~l~ 1fi1£.Jm::1J1Un1'a lfi(n'a:::1J1Um'at'f\llA'a1:::'VI1Pl1U 

Ut'f\l) 

1. i\lbn~,;)1n~flUfhm3J 

bb~::n1'a~~1Ui13J'lJeJ\I 

um1rlu1 UiUb1£.JU 

2. bbUU~n 

~~,;)1n 1uii';)m'a3J 

1. L~,;)1nn1'ai\lbn~ 

m13J~uh'llfl-:l~b1rlU 
~ . '" 

n1'a~eJumm3J 'VI'aeJ 

bb~Ifi\lm13J~lfib~U 

m'aii~1'j.d·13J80% rieJ 

':h~·huii~m'a3J 

2. m13Jt1n~fl\l'lleJ\I 
~ 

bbUU~n~~biiu 80% 



.., .. '" 
1.2 m:;1J1Um~~\lbfl'n:;'VI'Y11\lbfl~ 

(Chemosynthesis) 'Y'ItJl~lumJflfib1t1 

fOOd • Npbur .. Wrlff 

2. Heterotrophic organism : ~\liJ~i!il~l~ 
tn~1~n~f1\lal'V11~ba\l"~tnm~nbLti\ll.h:;bll'Y1 

!ill~a1'V11~~fiu"~ 
2.1 tf1J111lflrifiuw"lfbiJual'V111 (Herbivore) 

'IJ 

2.2 tf1J11mrnfiui!il1biJuaTVI11 (Carnivore) 
'IJ 

2.3 ~1J11ml'nfiur1\1 ~"lfbb~::iIil1 (Omnivore) 
'IJ 

2.4 tf1J111lflrinW1flnW"lf~lni!il1(Detritivore 
'IJ 

or Scarvenger) 

tf .., tf 

n\lflGlelUiiJGl1 iiJnel'YI) 

1.5 bb'Y'l~'lfl~Elu.i~rr bbiil::~iileJ1113J~13Jl~bl~fl\leJl'V11~bfl\l 

1~ ~1~ eJ\l'Yh a cil\l h~\l';):;~~i!il fl cil~ 
'IJ 

(~el\lnUel1Vi1"b1i1 hi) 

2. unb7t1u~~i1~\liJ~i!iluflml1n~ul3Jbu'l:;bb'Y'l~\ln!ilflUW"lf 
iJ~\liJ~i!il1~Ul\1~tn~1~n~f1\lfll'V11~bfl\l"~ bb~:; 
-;ilbilu~a\lrll\la1'V11~~1t1m~i\lbml::lf~lmb~\lati1\1 

b~£Jl'V11a "~b 'Y'I~l:;b 'VI!il1~(1i,rm7£Ju!ila1J~\l1 U~~~) 
q q 

o !J,J I Q.,o 

2. m"~1"1~U~:::~"Vi1"13Jmll 

(Exploration together) 

1. bb1J\Jn~~,rm1t1U ~'VI~~ 10 n~~ n~~~: 4 flU 1CiW 
q q q 

~~l~n 1un~~fI~:;m1~tn~1~n (bri\l-n~1\1-~aU) bb~:; 1i 
q 

~~1~n1un~~11~nu~~an~~ 
q q 

2.1i,rm7£Jubb~~:;n~~flmn11Jfi~m~~11~nu b~a\l 
q 

l.h:;b1lWlJa\l~\liJ~i!il 
3. brlaum7t1Uflm~n 11Jn~nn~b7t11Jfflmufl1ium7t1u 
bbtlncl'lt1 bilU~lbb'Y1WlJa\ln~~l1.Jbb"ll\l,runtJn~~~ut~tli~ 

q q 



«t i-' 

"" UWlA(.Ol a11'~ 111'~1J1'U 1111'L 1'U'U1' 
qJ 

. 
• ~ I I .c:::I 

GnJ1"D'n~mm~"lJ 1 n~3J~'U,bn~'Yl~~ 
~ ~ 

• ~3Jl~n~mm~"lJ 2 n~3J~'U,Lri.J 
~ 

• ~m~n~mm~"lJ 3 n~3J~'U,lh'U,n~l.J 
~ 

• ~3Jl~n~mm~"lJ 4 n~3J~'U,eiem 
~ 

4. Um1~'U,n ~ 3J~'U,(bri.J-n ~l.J-ei El 'U, )1l~ LtI'rJ 3J nlJ 
~ 

d . . ... 
L VW 'U, n ~ 3J El 'U, ') 

~ 

5. LriEld13Jn~3Jb1~lJi'ElmbGf1 li~m~n l'U,n~3Jb~3J 
~ ~ ... 

I Q..f 0 Q..I .c:t 

mdLL"lJ.J"lJ'U, md~EllJ 10 mm3J ~~'U, 

• A I Q.,.I 0 'i.I 0 

~m"D'n~'U,bbdn"lJEl.Jn~3JlllJmm3JLL~d'Yl1md 
~ 

~l'U,~lm3J b~Elli~mi5nf'lu5~~1.h'11.Ji'1uiia 

L~~EllJ brim v:iEl'U,~EllJbbGf1~m~n~'U,~ 1 ~eh'U, 
~lrll3Jll~b ll'U,trbu~ ~ ~1 ~ EllJ~1 ~ 

'IJ 

• briEl1'U, LtI'Yll~i'l ~1l'U,~dlJ'Ylmm1l1 ~ 1 'U,n~3J 
~ ~ 

ihnm~mdli~~bb'U,'U,i~lt 

• 6' 1 <II mm6YInld ~~~bm'U, 

0 ~m~n~'U,bbdn~~EllJrlnL~ 2 ~~bm'U, 
'IJ 

0 ~m~n~EllJrln~'U,5~LtlL~ 1 ~~bb'U,'U, 
'IJ 

0 ~m~n~~EllJ~~L~ 0 ~~bm'U, 

~E1111'n~U'U~ 
qJ 

1111'1(.01Ua~tl1'~L~'U~a 

"" 1111'1(.01 1111'tl1'~L~'U~a 

...... 
CJ1 
W 



.,. ... '1.1 • '1.1 .... U'" 
U'U1~~ Gf1'i:: fl'i::U1'Ufl1'it'iU'U'i aelfl1'it~U'U'i fl1'i1~ ua:: 'i~tll'U~a 

~ ~ 

.... 
fl1'iU'i~tiJ'U~a fl1'i1~ 

• brlfliuff~m'jbb"ll"-nU 1~'jlaJ~~bbUU"lJfl"~Ubfl"i"d 
q 

0 ~~bbUUff"ff~elUi1J 1 l~ 10 ~:;bbUU 
'II q 

0 ~~bbUUff"ff~elUi1J 2l~ 8 ~~bbUU 
'II q 

0 ~:;bbUUff"ff~elUi1J 3l~ 5 ~:;bbUU 
'II q 

0 ~:;bbUUff"ff~elUi1J 4 l~ 4 ~:;bbUU 
'II q 

• brl flbb"ll""lJ .... Ubff1"iJiuffmifnn;1J Ll.lb ,jln ~aJ b~aJ bb~:; 
q 

"bfl:;bb U U ~l~"iJlnm'jbb "ll,,-nU "lJ fl"'Ylnflum'jl aJrl U 
q 

n~aJ 1~fl:;bb U U'jlaJ ff"ff~n~mf U L~f1J'jl"l~ 
q 'II q q 

.,. I .... 

3. fl1'ielfiU1U'i111fl'U (Explanation together) 
Q..oI,:::t I cv 0 t Q,..o 

1. fl'jbb~:;um 'j£JUnaJnUbU~ £Jm~fl1J"iJlnnl'jbb"lJ""lJU 
'IJ 

bb~:;~hrtlaJ"iJln 11Jn"iJn1"'jaJ i"d 
1.1 "iJlnm1"~mYl11Jn"iJn'j'jaJ Um7£Ju~~'·h~"ii~i~ 
bb,j"flflmilufl1.h:;bll'Yl fl:;h~l" (2 U'i::tfln ~el Gf~1\l 

el1M1'itel\l1~ ua::Gf-r1\ltel\l1111~) 



... .,. 'i' ~f)n1'i nTi1~ u~::lh::l3.hu,m 
UlL1~~ 6'f1'i:: n'i::U1lLnTn'Um'i 

'U .,. 'i' .... 
n1'i1.h::13jlL~~ l'iUlL'i n1'i1~ 

'U 

1.2 ~\l3Jiii~"1fU~ 1~Ul\lff11\lm~ld~1~~UbeJ\ll~('W~ . ~ '" .,. .,. ... 
6'f1V1'i1U u'W~\ln@lf),",W~ U1J~fH'iU1J1\l~lL~) 

1.3 ~\l3Jiii~"1fU~ l~Ul\l~l~ffl:JJ1dtlml\lm~ldbeJ\ll~ 
~ .... ~ ~ • l'i' '" ... (U'W~\ln@leJlL6'f@l11 eJ n'i::@l1U 6'fL~eJlL@llL) 

1.4 nd~1J1Umdff11\leJl~ld"lJeJ\l~\l3Jiii~3J~dllbb1J1J 
'IJ 

l.... 11 '" .... ~'i' eJ~ j1Jl\l (2'i UUU ~f) n1'i6'f\lL~'i1::VI~1UU6'f\lU~:: 
'U 

.... ~ .,. 
n1'i6'f\lL~'i1::Vlfl1\lL~1I ) 

2. ~i\l~lmfufljbb{;l~,rnb1~uil:JJnueJihh1~bb{;l~ffdll~\l 
'IJ q 

fll1:JJ b ~ ~ eJUbb{;l~fll1:JJ U~ n ~1\l"lJ eJ\ljll bb 1J1Jnd~1J1U nld 
'IJ . .... A ~#::IA 

ffdl\l m~lj"lJ eJ\l ff\l :JJ"1fl ~ 

'i" .... 

4.n1'i~U1U~1111'i'i111nlL 
'U 

(Elaboration together) 

1. ,rm1~uil:JJnueJiilljlm ~:JJb~:JJ lub~eJ\l"lJeJ\lbnrnGtf~ 
1 ,r~1 bb un"lJ eJ\l ~\l3Jiii~~i.~ff1:JJ1dtl ff11\l m~ljbeJ\l i.~ 1 u 

n~:JJ Heterotrophic organism 
q 

• tf1J111lfl~nu vhd1um~ld (Herbivore) 
'IJ 

• ~1J111lfl~nui~{d1um~ld (Carnivore) 



"" 
... III ~fJn1'i 0,.. 11 "" 

U'U1~~ £<f1'i:: n'i::U1'Un1'iL'iU'U'i n1'i1~Ua:: 'i::LlI'Uf·,1a 
CIJ ... III 0,.. 

n1'i11'i::L3j'U~a L'iU'U'i n1'i1~ 
CIJ 

• ~U1tll~~Thj,J\l W"1l'LL~::i~r) (Omnivore) 
'II 

• ~U1tll~~nU6JJlnW"1l'6JJlni~rr(Detritivore or 
'II 

Scarvenger) 

2. t~~jjm'n ~e:J3J t~\ll U'nHl\l"lJe:J\lvrULL~::j::UU'Y11\lb~U 
'II 

e:J1'V11jb vJe:J lium1~ub,jl hmn'~ru 
tJ A I Q.; 

5.n1'i ';i::LlI'U~a'i111n'U 

(Evaluation together) 

1. ~jjjnlj1.h::b:OWinn~ e:Jmhm3J,nn lunllnjj3J 
'II 

." 
PROCESS Chemosynthesll --. 

~does""O!le!9Y"fu8l1M h)'l:l~I""""'"IOO Imm ~=l phatir::o/.l~/($\lI"!ig1>~J!'!·=h 

pIOCeSS(Xlmflfrom? h')'(l'C!~a!~ ~ 

Wh8:ttcrldrAOdI_!hefal;:loryior """'" ~illl;S 

!hisproceu? 

Whalkhldfoodlsproc!ucednlhis ~'W' • .,(rt.duc~~ ~a,,,,~~. 

"""", totI~i ~!"POOI"~9) 

WhatgelsSlllll:OlltnlO"- c!:!!wilndWll'.er ""'" trJViroI'Wn&ntbyNOfIjjI/1lSmIt IhG 
end dh!l pn:w:ess? 

2. mji\lbn~1l1nnljjj~':m113J"lJe:J\lUm1~ulwiub1~U 



.... I 

@I1eJU1\l 
... 

U~lLn1'Hl~ln1'il~UlLiutJlrr!l,)n'in1'i~1H~1:: 5 ilL . . 
I a,... Q..to .:II i.J I ~ ~ .q ~ ~~A. 

'i1~ntJn1'i"6In1'il'iUlL'iUtJtJ'i1~~eJ(STAD} l'ieJ\l fi'i'i~~1@1'2JeJ\l~\l~~1@1 
'lI 



tU.n.b'YI~HHI\l STAD 

h"t~lI"tGl~lI3JeJG\3JAm~I'1 • 
Q.,I ..c:III i.JA .c:t: A ~ 

U~mnTr;)G\nT'n"mW.i 12111 30241 2111't1t111 21" 3J. 4 .. . . 
Q.,I A Q,; A.etA 0 .c:t: g.; .. I.ct ~ A ~ 

1" ...... 'V'H'l'tHn~3J rUT. 2560 n~1 ................ ". t,.eJ"~mHlL:::'lIeJ"a"3J1G\\l1"1" 100 "1't1 ~aeJ" "1"a11lJ,.G\1mm ~~'W2I" .. 
a1,.:::m,.t~lI"~~ 1 ~\laj:g1~n'lJm::'lJTUm~~'h~\I:g1~ ~\laj:g1~'VIt.i,1£.1tU;j1U"l.IEl\l~\laj:g1~ tm\l~f1\1bb~:::'VI'I!1~"l.IEl\l~:::'lJmh\l 61 "l.IEl\l~\laj:g1~ bb~::m:::U1um~~'h~\I:g1~ 

.. ~ J 

m1:IJ'VIL'!1n'VIL'!1£.1'Y11\1:g1!l1'W m~ri1£.1'YlEl~'Y11\1~U1im~:IJ m~'Yi1\11U"l.IEl\l1:::'lJ'lJ~1\1 6) "l.IEl\l~\laj:g1~ 11~U1m~bb~::m1:IJ'VI~1n'VI~1£.1"l.1El\l~\laj:g1~ bbL'!::b'YlVI tUh~:g1!l1'W • 
~G\1l,.~a\l~nTH1~"~brlm~£.IW~'lJb~eJ\I~bb~1 Um~£.IU~1:IJl"m: 1. eJliU1£Jf1ru,tUJ'lJ'i'lJeJ\I~\I~:g1~1~ (K) 2. bmmJbri£J'lJm111bb~n~1\1"l.1eJ\I~\laj:g1~bb~::1~aj:g1~1~ ... . 
(K) 3. ~1bb1.l,mnru,<t1ri1"lf1um~~::'lJVlru,~1I'lJ'i"l.leJ\I~\laj:g1~1~ (K) •• 

m1nTVlU~bnru.~dju 

VI ru.~:IJ'lJ'i"l.l El\lff\laj:g1~ • 

~Elff\lbf1 

3.m1b~~tyb~'lJ t~ 

Q,; A .ct.ctA 

~n'U-m::'lI eJ"a"3J2I1Gl 

1. ~,,~2f1Gl~m,.a1J-n"ff • , , 
A .cI.cIA A d ~ Q.,I 6" d 

~\I:IJ"lf1~'Yln"lfU~:lJm~~'WU1ib'WEl • • 
~f1\1~\laj:g1~i11'V1~~iiim~ru.:: 
b'VIiiEluvlmuJ bilum~~'h~\lbc.h~ui • 

, . 
El1~';mb~:::"l.IU1~.yhhn~ 2. i,,~ii1GlGi'eJ"m,.a1"eJ1V1Tm~::: 

4. iim1btl~ £.IUbbtl ~\I'Y11\1 'Wi""1" b ~ El'll1 i.tll"lf''lum:::U1um1 

bVlmU~1\1m£.l 

5.m1fn~1~~£.I!l1'W • 
6.iim1i~1::'lJ'lJ 

7.in~ru.::~1b'l'n:: 

b:IJbb't1'lJf)~.n:IJ (metabolism) lUElTVl11 

ii~11ElTVl11"lh£.lb~~:IJ~f1\11i~1\1m£.l 

b~~rub~'lJt~ 6JJEl:IJwJj:IJbdmrlEl~"ll11~ 
~ . 

~11ElTv\1" b'VI~Td' 'lJ1\1"lfii~~~1mb~11i 
'Wi\l\l1Ub~Elhi.um1'Yi1n~m1:IJ~1\16) 
"l.IEl\l~1\1m£.l 

1. m,.a~1"~113Ja" l\l":i13Jfl" 

(Engagement together) 

1. 'Il1bi1tfu'Ylb1£.1Ut~£.I li~1m:IJ~\I~Elltl~ 
'II 

1.1 ~1n!l1'W,xm1£.1ui\lbn~'W'lJ";haj~\lii:g1~"lfii~ 1;u1\1bb~:::~\ll~ 
i.~i~bilU~\liiii1~ 
(~"~ii1Gl ~eJ fl" ,G\eJn lar ,U'W"~1Un:::~\llaJ~2f1Gl ~eJ 

d 
1. ~El 

'Il1t~El 

lu1tlbb'lJ'lJ 
'II 

(Power 

Point 

media) 

'" bb'lJUt 1£.11.1, 
'" A , 

"lf11'Yl£J1b~:IJ 

1 

(~~1'Yl) 

... 
nTnG\ 

1. i\lm~ 

~1n~El'lJ 

~1m:IJbb~::: 

"', 
m1:IJ~1U 

~1:IJ"l.IEl\l 

,xm1£.1ulu 

1. 1~~1nm~i\lbn~ 

m1:IJ~h"l.lEl\l~b1£.1U 
'II 

"', , 
m~:IJ~1m1:IJ80% 

iiEl':h~hun~m1:IJ 



~\l3jif1@l 

~,,~if1Iilb~1Jb~~tym~1n L6Jftnt9l 

~\I bllll.b6Jf~ tfb -W £.I" b6Jf~ tfb~ m~di~~1nn11~~lJ 
-:r:::Vli1"eJ~~rl1Jl"1l ~1n,fll.~"ijm1b ~lJ~1ll.1ll. 

q 

b6Jf~tfLL~::n11'lJ£.I1£.1"l.1ll.1~"l.IeJ\I b6Jf~tf'Yi11 i 
fl\ln1£.1ii"l.lll.1~1'V\qj,rll. 1ll."l.lrn:::b~mrlll.L6Jf~tf 
bb~~::: L 6Jf~ tfri "il:::iin1'J"bbl.h~.rn'V-llu'Yi1'V\ '1h~ 

I ~ I 6' cv 

bU'V-l1:::eJ £.11\1 LL~::1Jn1TI11Jn ~1J"l.IeJ\lb6Jf~ ~'V-l~ll.1 
q 

ludjll.LitmdmL~::eJ1£.11:::~1\16) t9l1lJff1ll.~1\16) 

"l.IeJ"i1\1n1£.1 

, , 
n1'J"1il eJU wu,eJ\I ~ eJ il\l b 11"l.1 eJ\I il \I iiii11il"il::: bb~~\1 

eJeJn:lJ1 hmJ"l.IeJ\I'V-lC]~m'J"1JbbUU~1\16) 
OJ 

1.2 ,rm1£.1ll.'Y111ul~eJ~1\1hi1!l'1'V-li.m~11~Ll~ll.,r~Lllll. 
~"ijifit9l (~f)\I't11"f)TVn~ 3j1l1'mI1lYb~uT@l 'VI1!tl'ij 1~ 

bfl~f)"l'V1'J 1~ b1i"~") 
2. mn~11i1-neJlJ~1ll.LiJeJ"~ll.lllb-W£.l\l'V-leJ~~:::1JeJnl~i1~,,1~ 

OJ OJ 

i~bllll.~,,~ifit9l ~",fll.~"ijifit9l~::~eJ"ijbnrn~'V\1eJ 
imyrn::i11Jrlll. ,rm1£.1ll.fl~i1im~rn::"l.IeJ\I~\lijif1IiliieJ::l'J"u1\1 
(1i,rm1£.1ll.lileJu~\l1ll.~lJ~) 

q 

3. m1i,rm1£.1ll.'Yi1LLUU'Y1~~eJU~eJm~£.I1'J"1£.1U~~~ ~~~ 1 
OJ q 

(£T\l11l'Yi1n1'J"m~ £.I) 

o ~ I Q",I 

2. 1l1~a1~1'ij ua::fl"'VI1~13J1l" 

(Exploration together) 

1. bbll\ln~1J,rm7£.1ll. ~'V\1J~ 10 n~1J n~1J~:: 4 ~ll. 1t9l£.l 
q q q 

~:IJ1~n 1ll.n~1J~~:::m1lJ~:IJ1'J"tl (bri\l-n~1HieJll.) bL~::: 1i 
q 

~1J1~n1ll.n~1Ji11Jrlll.i\l~eJn~1J 
q q 

2. bb~::: 1i,rm1£.1ll.Lb~~::n~1Jff\li1bb'Y1ll.:IJ1iuu~1n ~\I"l.IeJ\I~m 
q OJ 

n1'V\ll.~1in~1J~::: 1 -ill. 1~£.I~\I"l.IeJ\lbb~::~\liiiiililihf\l'V\1J~ 8 
q 

~ Q..o.c::fev old: or=. I V 

'll'll. ~"ll.t9lnt9l1V1lJ 1tl~\I"l.IeJ\lL~ll. 'V-l1\1nruLL~ 'J"eJ\lb'Y11Lbt9l:: 
q q '" 

3. ~nt9l1 'V-l1\1 
q 

... iT '" 
nrubL~, t9lll. blJ , 
q '" 

1J~1V11"ll.n£.l" 
OJ 

Jll.m::1JeJ\I 

b'V-l'll'1 ,vleJ"~1 



5. nT'r~'mt1~HUJm'Viilf)\I'hm1~ilf)\I 
q 

~\l3jii1G1 ~.:Jiiif1Cllb61f~tfb~m'V·rm 

1'Yl"j1'Ylsi1U1.:J"lfit~ b"lfU 'Yl1"j1iib6iimJ 

1ifl8Ubb'Yl1n 1'Yltfbb1~118~ 

'Yl1'V1it1~ri1i~ti1~3J1nbnuhI88mnn 

b61f~tl'~ 

6. an'ltm::~hL'Vi1::ilf)\I~\l3jii1Gl 
ff.:Jiiif1Cllbb~~::"l1il.~iim"jim::uu 

tm.:J~f1\J'lJ8.:J71.:JmtJ8ci1.:JiibbUUbbI:.J'U, 

bbUU8U 'Yl11iii"j1H1.:Jtn'l3-rn:: 
'II 

7. m'H)Gl"::1J1Jilf)\I~\l3jii1Gl 
'VIU1tJ~U~i1U~buutm.:J~f1.:JLh~ru"lJ8.:J 

~ ~ 

a,.. a,.. 0 ~ a.c:l 0 

81m:: bb~::Enm::'Y11'V1U1'Y1:1JnTrY11.:J1U 

LoU 'Yl1:: 8 ci1.:Jbn~ bUU"j::UU"lJ8.:J71.:Jm tJ 

3. 1i,xnb~tJu1bm1::'IH13JriUbb~hiitJubnrn.n~ri1'V1u~ 
tm~rn::~.:Jiiif1Cllbb~::~.:J1ajiiif1Cll ~.:J 1 U~3J~"lJ 8.:JCllUb8.:J 

q 

4. 1i,xm~tJ'U,'Yi1LLUU'Yl~~8U~am~tJ1"j1tJUflfl~ flf.:J~ 2 
I· q 

.., 0,Q d QI CJJ 

'VI~.:J'iJ1nmn~nn3Jb"jtJm8tJbb~1 

3. m"f)fi1J1~'hJJfl" (Explanation together) 
. , 

1. m'Yl1m"jboU~mbUU'Y1~~ElUfl4.:J~ 1 bb~:: 2 bb~::1i 
'II 

,xnb~tJu"j1m13Jfl::bbUuului.1 

2. 'VIt\l~1mfu,xnb~tJu113Jriu8ii1J"j1tm~::~"jtlii.:J~~113J 
, q q 

I 6' I Q...t::a. ~ .d.ct.:::a. .d 
bb~:: m13J bb Cll n C111.:J"lJ 8\1 b n rn<yJfl rntl3JU Cll"lJ 8\1 ~.:J3J"l11 Cll'Yl 

q I 

(Elaboration together) 

1. ,xm~tJu113Jriu8iitl"j1m~3Jb~3J1Ub~8.:J"lJ8.:Jbnrn.nmi 
~1bbUm~3JL~3J~bbClln~1.:J'iJ1n~ ~~1'Yl. ri1'V1UCll "j13Jii.:J1u 

U1\1bnrn.n~3J1"jtltJm13JbUUbnru.nb~tJ1riu1~ b"liU 

• 
q 

tr 0 I ~ .ddQ
i 

1101 -=:to 

mrn<yJm'VIU~11~.:J3J"l11CllCllEl.:JnU81'V11"j ~3J1"jtl 
I 

tlfmh 1in11.:Jbb~::m8Ufltl3J-if'u ~8 ~\liiif1Cll . q 

~8.:Jm"j~1"jEl1'V11"jbb~::'Ylt.:J\l1U 
I 

i 

..... 
0> 
o 



• ~~ii~1en1J1~"lfil~i,~ff11l1'mL~~mt~i,~ L"lfU 

~ui,3T 'V\~mfen11u~~£J~i1L~1l1£J L"lfU vJa~Jl 
tl~mf~ LtlU~U 

• ~"lfLtI'U.~~~iimdL~~aui,'V\1LL~i,~iimd 
.d d 

L~iiHl'U.'Y1 

• ;en11J1"'"lfil~ i,~iid:1J'JJ~d:ff1'Y1 L"lfU y.Je:J~~1 
I 

• mdLLU~L6Jf~LfdJumdLvill~1'U.1Wl.le:J~L6Jf~LfLLw1 
mdLU~£JULLU~~'l.Ie:J~L6Jf~;'Vl,rl~LUVn:e:Jcil~ 

II .... I I 

,rufie:Jmdf11L6Jf~Lf,ru~t1~'Yh'Vl,rlfie:J:i,d 
.. I 

e:Jl,;),;): i,3JmdLLU"'L6Jf~Lf~ e:J i,~'Vl1e:J LLU~ i,3Ji,~ 
I 

• Q..t 0 e::. ,c:Ld..:::.. Q..t 

~n'Mrn:,;)l L 'Yn:'l.Ia~ tl"'~"lf1entl~ Ln en ';)1 n 

1l1£Jue:Jn 

• ~."iii11en~e:Jci1 U~~bL1~te:J1l13Jb 'Vl1J1:tlll .. 
ff11l1dCle:JVW'V'j 'Vl1mh~~ i,~ t~£Jiimd~lfl~ 

... 
r1"''Vl,rl'VlUl1bb~:'Vl,rlft1U 

I 

• bllenllle:Jf[y.J~tl fie:JmdL~~£Jubbu~.,,1uLLw1~: 
"lf1~i11en 

• mden e:J1JtlUe:J"'~ e:J~~L fl'Y-l1J 1u~~iii1ien'YIn"lfil~ q 

..... 
(j) ..... 



'" '" 
.., ~ ",.., n11"1~ua~t11"~tihu.ja 

U"1f1~ ~11"~ n1"~1J1"n11"t 1" E.I "1" fln11"t 1" E.I "1" 
OJ OJ 

.... 
n11"t11"::tij"Na n11"1~ 

5. n11"t11"~tij"Na'h3.J11" 

(Evaluation together) 
, " , 

1. um5rJ'U.'I11tb1J1J'Y1~t;'a1J£lmJb~rJ1J1rJmWl~ flf.Jrl 
q , 

o ~ ClJ.d .d q., 

3bb~::'Y11m~LQ~ rJ L:JJeJl!-JL ~rJm1:JJfl::Lm'U.L ~rJU'HW 
'II 

bbtf11i 

• 1iu1fl::bb'U.'U.~1~flf-il~ 1 bb~:: 2 'n:JJn'U. 
J' 

bth~fl::bm 'U. ~'U.~1'U. 
'" 

• U1fl::bm'U.~i.~flf-il~ 3 ~1Jn1Jfl::bb'U.'U. 
J' 
~'U.~1'U. 

'" 
t1 ..... ..Y 

2. bb ~t:-J~fl::Lm'U.~1!Jbnru."Yl~.J'U. 

• -11 off'U.tt] fl::;LL'U.'U.vr~'U.1m"LU'U. 0 

• d ... U -1 m -10 fl::;bm'U.~~'U.1m"b 'U. 10 

• +1 t;.J 10 fl::;LL'U.'U.vr~'U.1m"LU'U. 20 

• +11 off'U.i.Ufl::;LL'U.'U.vr~'U.1m"LU'U. 30 

3. U1fl::;LL 'U. 'U.'LJ a-ilt;':JJ1~mLI?i~::;fl'U."111n'U. U1111 LU'U. 

fl::;Lb'U.'U.'lJ a.Jn~1I n~1I1~ i.~fl::;LL'U.'U.t;'.Jt;'~ n~1I,f'U. 
~ q cu q q 

1~f1JJ1.J1~ 

4. m~m,.brLL1J1Ji-ilLn~ 1'U.m"~"1~t;'a1Jm,,~Gf1'U. 
'II 

1111'lJ a.Jun b~rJ'U. bb~::un b~rJ'U.mam t;'U,.::b3J'U.b ~ a'U. 

t;':JJ1~nfl1rJ 1 'U.n~1I 
q 



..... I 

@'I1ml1\) 

u~n~n1",)~ln1"L~UlLiU1J1J1!l,)n,.n1,.ifm~1~ 5 ilL 

...... 
O'l 
VJ 



Uj:.j"'t1lpHHh'l JIGSAW 

1~1130241 ih1mJ11 i" ~. 4 l~fl\l~11~'Vi~1ml~::tl'i::L1l't1'i1fl\lnTl~1J'i"cl • 
Q,; 0 ~ C}..I ... 1.::11 ~ A: ~ 

1" ...... 'WfllHl1~~ 'W.A. 2560 l1~1 ................ "-"1"1" 50 "1't1 j:.jilffl" "1\lilf11L1'i(9)11l'im j:.j~'W~" 
OJ 

ilf1'i::m'il1EJW~'~ 1 ~~~~1~nUm:::U1Um5~h5~~1~ ~~~~1~'l-n.1.1 EJ~U~i11,t'1J eJ~ ~~~~1 ~ tm~fff1~ bb~:::'VIit'1~'1J eJ~5:::UU ~h~ 61 '1J eJ~ ~~~~1~ bL~:::m:::1J1Um5~15~~1 ~ m13J 
OJ ~ J 

'VI~1n'VI~1EJ'Yl1~'lh1l1'rl m5rl1EJ't1eJ~'Yl1~~U]jm53J m5'Yh~1U'1JeJ~5~UU~1~ ~ '1JeJ~~~~~1~ 1i~U1m5LL~:::m13J'VI~1n'VI~lEJ'1JeJ~~~~~1~ LL~:::L'Y1f1 t Uh~~11l1'rl 
• 

"{9)tl'i::iIf\l~n1'il1EJ"~brlm~EJW~UL~eJ~dbb&f1 ,xm~EJUff13J15f1: 1. UeJnm13J'VI3J1EJ'1JeJ~m5iill~u1flu~~~~1~ li (K) 2. ~1bbuntl5:::b.n'Y1'1JeJ~m5iill~u1flu~~~~1~ li (K) 
<II III q q 

3. EJni1eJ~1~~~~~1~1ubb@i~:::lh:::b.n'Y1'1JeJ~m5~u~utli (K) 4. ueJmhdEJ"lnr'1JeJ~m'i~U~u1flu~~~~1~li (A) 
• q 

e::. clc:tA A ell eJ a.. 6'.d 
ff~3J"1f1 ~'Y1n"1fUIiI3Jm5mJ'rlU1iL 'rl eJ 

q q 

ffi'1~~~~ii1~i11'V1aj~~inlfru,::: '" "' .. m5ff1J'rlUli 
q 

b'VIiieJU'WmLaj dJum5~15~b~h~U'tf 
a Q..<I 6' d 

m5mJ'rlUli'VI3J1 EJfI~ 
q q 

m:::1J1Um5bW3J-;)lU1U'1JeJ~ lif1~eJ~~eJltl 
'II 

o 

~~~~1~"1fitlilb~EJ1 tl'i::L1lm.lfl\lm'i~ll'i"cl • 
nUb~eJ~15~i'n1f1L~.h~uf 1.1 m5;u~ufmJulajeJ1I'1m'rll'l 

q q 

lr (Asexual Reproduction) 

• m51ifi1Litlil~~~~1~1'V1ajtIilEJ1if@i1~6) ~ 
tl5:::b.n'Y1'1JeJ~m'iiill~uf lajLn~mn13Ji1'1JeJ~it1bf1~EJff'lJeJ~b6Jl'~tf 

q 

1. m5ffu~ufLbuulajeJ1l'1EJ iill~uf t~ EJ~inlfru,:::'Yl1~~Ulim53Jf1~ 
q q q 

1. n1'iilf11\l~11~iIf" '''~1:j,Jll" 

(Engagement together) 

1. ,xm~EJu~eJu¢i1m3Ji~@ieJlud 

1.1 -;)1 n.n1'rl ttl ffb~ eJf'Yl1rm ~EJUL ~U ,xUbUU 

.. ..I 1 
1l1'rlEJUmL5eJ~ iii (Ice Age) 

1.2 -;)1n1l1'rl,rm~EJU'rlu~~~~1~1~1.T1~ 

(~1\lU~~~flD, iIf~flD,flfl'W'Wflilf'1f~, ~"lar) 

1. ffm,1.1L ffU eJ 

lu5uLbuu 
'II 

-;)1n~mJ 

¢i1m3JbL~::: 

1.1i-;)1nm5 

i-\lLn~ml3JffUh 

'lJeJ-\I~L7EJU m5 
'II 

(PowerPoint 

media) 
cI I 0 d 

m53Jff1U ~eJumm3J 'VI5eJ 

'b1J'lJeJ~,rn LLfflil~ml3J~IiIL~U 

"'''' 2. 'VIU~ffeJ b~EJulwffu m5~Ll1U113J80% 
'" '" bbUU b 5EJU b'iEJU 

~11'Y1EJ1b~3J 1 ( 2.LLUU 

ffff1'Y1.) ~nilil-;)1n 2.1i-;)lnf1:::Lbuu 

513J'lJeJ~n~m1n 
q .. 

m51'1n1f1 

lun-;)m53J 



flfl mdliri1LU~~\liii11<n 
lVt~t~£Ji~~1\1 ')~1~bn~ 
m"j"j1:JJi1"lJfl\lU1LfI~rJ~ 

.d Q.I tr Q.,.o 

2. nTJ~U~U1iLLUUfl1~W , 
L~~ flfl mdlifi1LU~ 

~\liiiil<n lVt~~Ln~~1nmd 

Q..< ~.ct 6' 

nUU1Lflb'l£J~fl\lb6Jl"b'lb'l 

~WUTIL~~Lii£Jflfl i.'1l 
q 

(Binary 

Fission)-I!I!III!II!~IJII!'I!I!IJIIIlt!\\!~~~ 

mdLbU\lflflmilu 2 ff1U 
.cl Q.,I t{.d A €" A I 

mdm..J~UlimMl~1m'lfSlSlb~:JJ bbU\I 
q 

U1LfI~£J~ m~::i.6JI"t 'Yl~Sl1~:n:JJ flflmil'U 2 

ff1UL'Yi1 ')n'U Ln~ 

LilUL6JI"b'l;t'VI~ 2 L6JI"b'ltf ~ULQ~1~1'U 

-m'au@lnVlua (Budding) 

md~~"''UTI~~\liii11<n'VItb£J 1 'VI~L~1ru q ., 

6" d I 6" 
~1nL6JI"b'l~'VIdflnb'l:JJL6JI"Slb'l , 

1.3 ~\liii11<n"lfU~ 1~tJ1\1~1~~1:JJTHl'VnJL V;'U 1~1 'U 

U~~U'U ('7i1\lU3.J3.Ja.Hlii) , 
1.4 LYn1~L Vt<n l~L "j1~\l1~L V;'U 1~ hL~1fLLb'l~i1\1 , 
bL:JJ:JJ:JJeJ1i1 'UrJ~U~~UU (i1HlJiUif) 

q q cu CU' q 

1.5 m"j~ruw'UTIVt:JJ1rJ~\leJ~h (m'a@l1~, hiaHi1@1 " ., 
,1a..it'f13.J1'aflijanVl7aam'u6G1a l~) .. , 
i\lJ 'U~ \I~ iiiii <n~ ~\I~ U 1~1 'Uu~~ u'Uiimd~uW'UTI , q 

~\I fl cidfl~:JJ1 i.~ um~£J'U~~11md~uW'UTIVt:JJ1 £J~\I 
" q 

fl~ i. d f1d 1 iun L ~£J 'U~ ~ L~ £J1d1 £JUfI fI b'l LLb'l::<n flU " , 
o .d I dQ.,l.d .d 
fI1f11:JJb'l\lm~~1'J!1o LLb'l:::JJm"j~:JJLb'l"lJ'Yl'Um d£J'UL ~fl , 

o I}.I I Q.,I 

2. m'at'f1'a1;)lm::flUVl1'a13.JnU 

(Exploration together) 
" 1. LbU\ln~:JJUnL~£JU r1\1'V1:JJ~ 8 n~:JJ n~:JJb'l:: 5 flU 

q , , 

t~ £J~:JJ1~n 1 un~:JJflb'l::m1:JJ ~1:JJ1dtl (Lrl\l-n b'l1\1-
q 

e)flU) LLb'l:: 1 i ~:JJ1~n 1 'Un~:JJ~1:JJnu:\I~fln~:JJ , , 
2. lium~£Ju~n'J!lo11un~m"j:JJ L~fl\l m1:JJ'VI:JJ1£J 

LLb'l::'lh::LJl'Yl"lJfl\lmd~WUTI , 

Vt:JJ1mLb'l~ 

1.h::LJl'Yl"lJfl\l 

...... 
0> 
CJ1 



,nn~\l3Hli~V\tbm~:IJ ';)Um::rf\lbiJu 

~\lii~i~ 1V\aJ~iitrm~ru::b V\~eJUi1b~:IJ 

bb~ii'lJU1~b~nn11 bbtr1';)::V\Sl~eJeJmnn 
q 

i1b~:lJb~m~ut~~eJL1J b"lfU LelWn 

y.JeJ\I~1 n~1V biJU~U 

....... ' ..... ,~.' 

1.1 ~U~'1JeJ\I~\lii~i~ 

1.2 ~1U1U'1JeJ\I~\lii~i~ 

1.3 trm~ru::'1JeJ\lb~SlLf~Uf"hbU~bbSl::b~SlLfSln~L~ 
'IJ 

3. t~v~:IJ1~nV\:IJ1mSl'1J 1-5 L~fU:IJeJUV\:IJ1V1i 

~nM11un';)m1:IJ bWV\lb~eJ\lb~m i\ld 

• ~:IJ1~nV\:IJ1 VbSl'1J 1 

bonV:IJ 

• 
A ~ ~ 

• ~:IJ1~nV\:IJ1mSl'1J 5 I'fnM1~1\1 

2. bi1eJirm1vu~nM11un';)m1:IJb1VufeJmb~11i 

n;uL1J~n~:lJb~:IJ(HOME GROUP)bb~SI::flU,;)::biJU 
q 

~L~m~1ru1un11thV'Y1eJ~L~eJ\I~~UbeJ\lL1J~nM1:1J1 
'IJ ., 

~1:IJ1J1::L~U~ri1v\U~ 
3. liirm1vu'Yi1bbUU'Y1~~eJubiJufhrn:IJ1JSl1mn~ 
... .J' 
~\lU 

A .J'''' .... I .. .d \"I 
3.1 mm1:IJU:lJ1~tllJ1::~\lflL~eJeJ:: b1 

q 

(ffn~1t.J7::LlI't1~f1"n17~U'W"(~f1"i,,3j2f1G1) 



-m"i\lDnl~aj (Regeneration) 

m:;1J".lUm'jfd'1"]~1WlJ eJ.,]j1"]n1 rJYi~1~ 

'VI 1 rJtl.l~U:lJ1'Yl~bb 'Ylu1 ~h~iieJu 
b~:IJ L"lfU 'l'HnU1b~rJ ~11'Yl:;L~ Lilw~iu 

! '------' 

I p' ! 
i ~;~~ I ' • , 

! +- +- ~l r ;; \1 '-., '! : \.~ V, 't I 

I ~~~ I 
i I. ~tfI~dOn ~ P1cMio. i 

9 Q.; tf Q.,/ 

1.2 m"iill1JVf"fiU1J1JD1A1JlVf~ 
q 

(Sexual Reproduction) 

lilum'jffiJvru1f~iin1'jrl1"]l"lr~tfffiJvru1f 
q q 

l 'I"lfl~bb~:;b"lr~tfffiJvrU1fb 'I"lflliirJ t~rJn1'jbb1j.,] 
'II q 

b"lr~tfbb1J1JL:IJ teJ~ff brlmn~m'jl.l~ffU~ 
n ~1 milu L"lr t nCilbb~:;b :U1qJ bilui1 ~ eJu~"] 

L~f1Jm'j 

3.2 :U1nm'j~m~n 11Jn'Jn'j·nJt!m~rJU~m~1~.,]ii~1Ci1 
"ll'U~1~U1"] (lel~"i1 , Vf1"i13jL~U3J, 't'Hn"1L~U, nlJ 

... 
UiiI:::2f1\1 ) 

3.3 tel~'j1,'I"l1'j1ih~rJ:IJ,'I"l~1U1b~rJ1um:;mum'j 

ffiJvru1fii~mjrn:;~ L 'VIii eJUbb~:; bLCiln~1"]rlUeJ ci1"] L 'j 
q 

~ ~.:II .::: 0 ~l1 g,; ~ 
(L~3JD" AD 3Jm"iLVf3J~1"1",l1m"ll'iiliiI<?I\I<?I"L'VW\l 

~ It!t ~ .::11 iJ.c:t Q,; ~ tf 
l"ll'iiI,U<?IU1 UiiI:::l"ll'iiliiliilnfl ~3Jiilnltm:::m3JD"L"ll'iiIiiI 

~ . . 
A IA.c:t I A tf 

L~3J U<?I ~\I'tHL<?I n <?I1\1 A D1I"1 ~11 D\I L"ll'iiI iii iii n UiiI::: 
~ 

~ I 

l"ll'iiliilU3J) 

3.4 Lel~'j1 iim'jbltl"]b"lr~tfLilu'V\'ilm~n 6) t~rJ'VIUeJ:U:; 

"]eJneJeJn:U1n~.,]ii~1Ci1'V1U1m~:IJ :uum:;i"]bilu~.,]ii~lCi1 
1 'VI3J~ii ~m~rn:;b 'VIiieJui1b~:IJ Lb~ii~u1~b~nn',h b~vn 

d Q.,.o 6"Q.,./ I I • 

m:;mum'jm.J'I"lUIi~.,]mn111 (m"iU<?In~"D) 
q 

2.5 'I"ll'niib~rJ:IJ iim:;mum'jbbtl"]U1bfl~rJffbb~:;i."lr 

t 'Yl'l"l~1ff.n:IJeJeJmilu 2 eJeJmllu 2 ~1Ub 'Yi16)rlU bnCil 

bllUb"lr~trl'Vl3J 2 b"lr~tf l~rJnm:;1J1um'j~1Jvru1f 
q 

(m"iUU\lDDmfl" 2 "1") ... , , 
~.,]n~1111 

, 
2.6'1"l~1U1b~V iim'jb~:IJ~1U1u~1vm:; 

1J1um'jfff1"]~1u~eJ.,]~.,]mV~~1~'VI1vLl.l~U:IJ1 
'Yl~ bb 'YlU 1 ib 'VIii eJUb~:IJ L~rJnm:;1J1um'j~vru1f 

q 

~.,]nci1T-j1 (m"i\lDn l~aj) 

. s ..... 
ill Dnl'n",ilJ""i 

~ ~------,-------------~ 



(11 F.J'Yla~im~m::-w'U1)m~~J'~nm1\1~abb~:: 
q 

bb:iJ rll1ibil~ml1Jbbu~~'U'l'l1\I-w'U1)nn1J 

1.1 m1U~G1''U~111F.J'Uan(external 

fertilization) 

1.2 m1U~G1"U~111F.J 1'U (internal 

fertilization) 

q 

V.cI ,C1 Q.,I 6"d .d 

2.7 nu bb~::"ll'l\1 1Jm::U1'UG1'Uy.j'U1)'Ylb'V\1Ja'Ubb~:: 
q 

bb~nCill\1n'Ua~l\1h 

(L'III§jmL ~B §j"'B\li1 LL~:::liL'WA1"nT~~1J~"B • 
• I iJ IJ 

LL~a\lfiLL~n~1\1n" ~B nTnJ~mnbLiiB~eJ\I 
~~ i.J 

L 'WA~'YlL1.I13J1~"'3J) .. 
2.8 m~U~aF.J~lb;ra'lJa\lby.jf'l~~b-nlm~G1'1J'lJa\lnu 

'II 

bb~::il\1bb~nCill\1n'Ua~l\1h {n1JL'WA~ §jnTnJ~mJ .. 
,.t1 L21m1l13J1 ~"'3J111 ~mBni1L 'WALiitJ LL~i1\1 
L 'WA~ iinT~t.I~ BtJ,.t1 L21m1l13J1~"'3Jll1tJl"G11 .. 

'" 'V\;\I-;Ulmr'Umbb~!:inb1F.J'U111Jr1'UbQ~F.Jbb~::1l1 
'II 

f)::bb 'U 'U'lJ a\lbbCil~::uf)f)~1Jl111Jn'Un~1J 1~ l~f)::bb 'U 'U 
• q 

G1'\lG1'~ n~mf'Ul~'lJa\l11\11~ 
'II' • 

3. n11"BB1J1tJ"i13Jfl" 

(Explanation together) 

1. im1F.J'U111Jr1'Uanu1"1mfimnUU1!:bIl'Yl'lJa\l 

m1~u~'Ulf 1~F.Jm1mmhm1Ji\lCila hId • 



1.1 1J1nm~~ 1 ~\I~Hii~"15ii,~dfieJeJ::h bbG1:: 

inb1£Jui\lbn~ 1~-j1m~'YI1\1i'1£JbbG1::m~'Ym 

"lJ11ijeJ~1il1Wmbb~n~1\1nueJci1\1h ('t'f1"l"13:MhJ3J 
, 

.. A 0 

3Jfl1"l"L't'f3J~1"1" ) 

1.2~1n!l1~~ 2 ~\I~iIi~"15ii,~dfim)::h bbG1:: 

im1£Jui\lbn~ 1~-j1!l1~'Ymi'1£JbbG1::mWYm 

"lJ113jeJ~1il1u1ubb~n~1\1nueJci1\11~ 

(~1\1 Tl9lUi.ifl1"l"L~3J,)1"1" ) 
1.3 ~1~1ih6fi£J:JJ~m~b~:JJ~1U1U 111n 1 b6JfG1Gfd:Ju 

2 b6JfG1Gflu"lJrn::~i1\1111n 2 bifeJn ~G1n'VlG11ubt1U 
'IJ 

1"lJG1\1 m~b~:JJ~1u1ui\ln~11bn~111nm::1J1um~1~ 

(fl1"l"i1J"'"~ ) • 
1.4in b~£Jufi~-j1m~~1JWulfl'l:JJ1 £J~\I eJ:: h • 
(fl1"l"L~3J-;)1"1"~D\I~\li.iii1~~"l9lL~U1n") 

~Dfl1"l"L~U""f 
~ ~------~------------~ 



1.5 ·~l1nm'Vi'Yl1.J~l'W1f1~·mh'l'Vi1dl~beii~1Jbb~::'lh\J~ 

~1u1ubb~n~h''lflueJci1",h (L~3J~'wnT'n3:h~~3J3j 
1 L'linGf U~~1\13j 2 L~em) 

1.6 ttm~~u;"'bn~'Vi1J",h 1 un1""jff1J~u1f.neJ",i1",~",ii 
q 

2 b-iieJn iifib'Vil'l m~hU1'" (2 LV.ff fiD LV.ff~ Un::: 

Lv.~n3j~) 

1.7 ~1nm'Vittm~~U~Cjr:l1'Vi1dliibeii~1J-;)1btlU~eJ'" 

eJ1im'Vif'llunl'"jb~1J~1U1ub6JI~tf'V\1eJhj (1~ 

')1Lih~) 

mlim11J1b~1Jb?i1Jbfi~1n1Jm1ffu~u1iib1J1JlaJ 
~ ~ q 

eJ1im'Vil'l t~wn~1111'Vi1dliibeii~1Jbtlu;~fb6JI~tf 

b~mff1U1J1m::'Vi1Jm1ffu~U1Ibb1J1JlaJeJ1i~b'Vil'l 
q 

tCj)~m1bbU.Jb6JI~tf~1n'V\~.JbtluffeJ'" (Binary Fission) 

~ni1eJci1"'m1bb~n'V\,"eJ'lJeJ"'n~1~ (Budding) bb~:: 

m1.JeJn 1 'V\3.l'lJeJ"'Cj)11'Y1::b~ (Regeneration) 



~ 

r-.... 
~ 

~t:lttt!':;.tJ1tLU ~ttLU .... 
Ib 

~t:lttt!1:;tJ1::~" ~l-tLU ktt~~'tLU~~ 

• rtJr.1m@jls@~ 1feltt t U@C'LH.LrtL~\ll11 tfl~1C'Lr@.¥n..MI1~ 

@~1'I1,ttLL~rt~1@~1C'fl~1'I1,1J1~W~~~~~C'~C'@rr. 

felttt U@C'!.LUtLW::W (uO!leJaua5aJ)felttt U@C'!.LU -

~~q;: 
.C _~J .. '" -(t'~ , ,Y' )~t .-,' 
.t,,~ t.' 

~ -::ti..,. 
rt~::Lrtltt 1fel rt@ ~~t 11 C'~ C'fl ~1 U~ Is1. 

!.LUtL t Ul ~ UC'fl ~ 1'I1,1J1.f@ rw~l tL@1 N~~!.LU::~11 

• tLt~C'@~tLIJ1U@@C'!111!.LUfl~]JtL~~fl~1~~1111 -

fl~ 1 ~~ 1111 C'@ 11.f@ f1~ C'Lk~ 

!.LU::~11 L!. ~»1C'@rr.(UO!JelnJods) f~J1~t'Lk~!.LU 

'tI.¥o' ~Mm~L@~t 
b n. 

111111.¥tL,..MI1~!'LUC'@rr.lA.LJ1::!.f1C'Lr@t,~rt~m~1!.~ . ~ 

(Ja4Ja6oJ UO!JeJoqeI3) 
Ib 

ttU~ttt~Lt~~L~~tLU'V 
.... I"; 

Ib 
ttt~t 1tLUtttl1:;tU ,.; .,. 

:;tL~ ~~ttt" 
'" 



A .. ... ~elnTn1E.1'"'~' n171{P1Ln'l::t1':i:~Lah~j:Ja Ulb1f1{P1 Gf17:: n7::1.J1lbn17L 7E.1lb7 .. .. 
'" n17t17:: L3jlbj:J a n171{P1 

tJ-3n1t1ff1'U,~"lJl~'VIlt11tli.~ b'lf'U, n17-3eJn"lJeJ-3"lJ16Jl'1 
.. 

&llb~'U,b~eJ7 

5. n17t17::b3j"j:Ja'b~JJ1" 

(Evaluation together) 

1 '!fun b~t1'U,eJ eJn bb1J1J~-3:JJ t 'U, rlI1lU~~tltl~:: bll'Ylbb&l:: 
q 

i1 eJ ~1-3"lJ eJ-3n1~ID.Jvr'U,i&l-3 1 'U,~:JJ~ 
q q 

~--IIr'~" ~~ 

I 
I-..r.......-..I 

I 
I 1'-" 

I 
I I~- I 

-9~ ~--.w _~.:..-..)~ ':J.fuo "" 1 

~. .~~=~-

e~ L:=:.:::::J 

c 'C' :J 



~ I 

Gl1eHJ1\l 
., 

U~"fl1'liGlfl1'H~~"fUUU1!lifl'lfl1'la1.Hif1~ 5 i" . . 
• Q".o QJ &:t t.J I ~ .:::II A, A .::(~A. 

'l1l/ flU fl1'l\lGl fl1'lt 'l~"'lUUU'l1l/l/u(CIRC) t'lu\l fi'l'll/2t1Gl'21 u\lif\ll/2t1Gl 
CU 



h\ll~U"llPl~UaJalPlaJflm~'1 
~ 

U~mn11~lPIn1'n~u",~'1~11 312411h1't1U11 .f" aJ. 4 l~a\l~11aJ'ViaJ1mla::a1111't11\11h1't1U1 .. 
cu .cit, o.cciJ tI.ct ~.4I ~ 

1" ...... aJll"1U" 'W.fl. 2559 l1a1 ................ ". "'1"1" 50 "1't1 t:Jaa" "1\1a11 11P11111m t:Ja'W~" 
~ .. 

a11::n11l~U"1~ 1~,d.H51~n1Jm::1J1'U,m1~11\1~1~~\I~~1~'VI1.b£.l~'U,;j1'U,'llEl.:J~.:dj~1~ 1m.:Jfffl.:JllGl::VlUl~'llEl.:J1::1J1J~1.:J G) 'llEl.:J~.:J~~1~ llGl::m::1J1'U,m1~11.:J~1~ .. ~ 

ml~'VI,nn'VIGll £.Im.:J~1Jl1'jAj m1til£.1't1Elcnm.:J~'U,1im1~ mTI'il.:Jl'U,'llEl.:J'j::1J1J~l.:J G) 'llEl.:J~.:J~~1~ 11@J'U,lm'jlbGl::ml:IJ'VI GllnVlGllt1'llEl.:J~.:J~~1~ bbGl::b 'Ylfl1 U 1ii1~~11l1'jAj • 
"'lPItl1::a\l~ n11l~U"1brl Elb1£.1U,;)1J l~El.:Jdlllf1 Um1£.1'U,ff1:IJ1'jn: 1. 1J El nml:IJVI:lJ1 £.I'll El.:J~11'Yl tI1 i.~ (K) 2. 1J Elnm1:IJ ~1~ru'll El\l1"1f1~11'Yltl1~ Elm'j~1~\lii1~'ll El\l:IJU'lYV 

q cu 0,1 q 

llGl::~.:Jlb1cnlfEl~l~ (A) 3:~htl'U,nff1'lllm.:Jii11'Yltl11~ (K) 4 .. ElElml1J1JllGl::fff1.:Jlbl:.m~.:Jm1~~cn l~El.:J m'j~1llUnff1'll1m.:J~11'Yltl11~(p) 

mlaJ'VIaJl mb1il::tn'lJl'Yl1-l 

ii'dl'Y1£J1 
d .d Q,; Q d.o::llA 

m"if1n~lLn£J'dnU~-laJ'll"'d'i1 

ii'dl'Y1£Jl (Biology) :iJ"i"1nfl~tf 

'innm~ln~n2 f11 

• Bios 'VIaJ1£Jn-l ~.:J:iJiil'i1 

• Logos 'VIaJl£Jn-l mlaJfl'il 

m"l"flm~n;hl'Y1£J1mlaJ'VIaJl£J'lJ1l.:Jl'll"l 

ii'dl'Yl£J1 

ii'dl'Yl£J1 :iJ"i"1ni~rf911nmMln~n2 f11 fi1l 

Bios 'VIaJ1£Jn.:J ~-l:iJiil'i1 bb1il:: Logos'VIaJl£Jn-l 
_4 Q,;:;,dA d 

mlaJfl'il'VI"im'VI'i1~1il 'il.:JUU 'll"d1'Y1£J1 9l.:J . 
d dI: d Q,; """ dd"", , 

'VIaJ1£JtN m"if1n'M1Ln£J'dnU~-laJ'll"'d'i1tn'lJl£J1l£J 

'VI1mb'lJ'U..:J'lJ1l-l1'll"lii'd1'Yl£J1 Mbbfl 

i~111'11tJl (Zoology) 

'" d ~ 
- Ichthyology f1n'M1Ln£J'dnU 

Uiill 

- Ornithology fln'Mlbn£J'dnUUn 
d .d Q,; 

- Mammalogyf1n'M1Ln£J'dnU 

(Engagement together) 

1. '111b'nl~Um~£J'U.t'i1£J 1'li'f11maJ~1l LUii' 
" 

1 d J'Q,; d .d..". ..,.d..::t. 

1.1 Ufl1W"l"£JUUUm"l"£JUb·W'U.'d'll"l1l:: L"i (~11'Y1tJ1) 

1.2 Um~£JUfl'il-jlii11'Y1£J1'V1aJl£Jn-l1l::h 

('lM"nl~m~liitJ"f'"l113J'I'I3J1tJH\li""3JI1l) • 

(Exploration together)) 

1.1ium~£Jubbti-ln~aJ n~aJ1il:: 2 flU bvJm'hn91nTIaJ ",Juritn'lJlii'd1'Yl£J1" . . " 
t'il£Jm91:::iJ"iUm~bbiil::U'i1"if11~bb~'il-ln.:Jtn'lJl~1.:J 61 'Yl1-lii'dl'Y1£J1 " " ) 

1.~1l,h~1l 

t'U."l"UbbUU 
" 

(PowerPoint 

media) 

.. 
bbUUb"i£JU 

ii'dl'Y1£J1b~aJ 1 

(~~'Y1.) 

f11 ,Juri 
" ~ ~ .. 

mlaJ~aJ~W!i 

1. i.:JLn'i1911n 

'i11lUf11maJm~:: .. , , 
m"iaJ~UTIaJ 

'lJ1l.:Jum~£Jutu 

1. 1~911nnl"l" 

i.:JLn'i1mlaJ~h 

'lHl.:J~b~£J'U. m"l" 
" . .. 

'i11lUfl1maJ 'VI"i1l 

bb~'il-lmlaJfl'ill ~U 

m"i:iJ~whaJ80% 

bb~U~.:JmlaJfl'il 

80% 



.c::! d a.... 

- Malacology fln'l!mmnmJ'VH.HJ 
,. "' ... 

• Anatomy Entamologyfln'l!mmnnU 

• Physiology 
bL:lJ&l\l 

• Morphology 

• Cytology 

({ 

'Wqnm>T1~1Pl7 (Botany) 

'" - Phycology ~7fl Algology 

• Ecology 

• Malacology A 6" Q,,({ 6" Aft 
Sl b 1 fl":ib 11<i1 bb&l:;~fl1Ub 11<i1 

• Entamology ~H~~11't1m (Microbiology) • 
• Ichthyology - Virology ~n'l!mrl£nnu~bfff 3. U1bnrn-n~<ilUbfl\lfff1\1.ffu1um1i<il~:lJ1<i1~~"llfl\lt1'1"llTY11\1 

'IJ 

• Ornithology 
d d Q.oI 

- Bacteriology fln'l!mmnnu ibi'Y1£J1 &l\l1Uff:lJ<iI"llfl\l<ilUbfl\l 
q 

• Mammalogy bbUfl'yib1£J 4. ~i\l~1mfu1i,rm1£JUbb&l:;fi ~i<il~nej1ufhi'V'lrft1'1"1JTY11\1 
'IJ 

• Phycology 
d d cv " 

- Mycology flnN1bn£J1nUb~m1 ~1i'Y1£J1bb&l:;~mii£Ju ff:;n<ilfl1i'V'l'Y11~mh\ltlMi'fl\l l<il£J 
'IJ 

• Bryology 

• Virology 
3. n17eJB1J1£J,,:ha.n'" (Explanation together) 

• Bacteriology 
1. ,rm1£Ju'hlJnUfliilh1mbSl:;ff1um1iufi~flt1'1"ll1nunJ!l1'V'l 

q 'IJ 'IJ 

• Mycology bb&l::bn rn-nffi"lfi. um1i<il~:lJ1<i1~~t1'1"ll1 1~,j1bilu~fl\l b ~3j flunu 
'IJ 

b"llU m1bbU\l~:IJ1<i1~~l<il£J1,rbnrn-nu1:;bll'Y1"1Jfl\l~\I~~i<il oW"lf 
'IJ 

Q..<O 6' <CIt. a 6' d , I .cI'::::' 111 

ff<il1 ~&lum£J ~1flm1bbU\l~:lJ1<i1~:lJt1'1"ll1<i11:IJfl1"lf'V'l ff\lbb1<i1&lfl:IJ 
q 'IJ 

bilu~u 



(Elaboration together) 

1. un b~r.Jld1:lJflu,eJfhh1 r.J 1 mh:: b~W1J eJ~~1"lJ1'Yl1~ 
d Co,d.::l q..o d Q"I I 

~11~r.J1~~~11~~~1r.J~~~nu,b~u, 

• mtli1l1~: ~mn tm~~i1~ 1tlt1~ 
'II 

&hu,tl1::neJmh~ 6J "lJeJ~~~ii~i~ 

• ~11i~tI1: ~mntm~~i1~m~..yh~1u, 

m1~i~~u,fneJ~1::1J1J~1\16J1l1t11u,i1\1mtl 

• im~1u,i~r.J1: ~ml'1;n1Ymd~1\1~f1\1 ... 



"" '" '" ~eln,..n~~",,1 m'l1IPm~:::t1'l:::lij,..,~~ U,..,1fHpl a1'l::: n'l:::'lJ1,..,m'll 'l~""'l .. .. 
.... 

m'ltl'l:::lij,..,~~ m'l11.91 

5. n1'ltl'l:::lij""~~·hi.J11",, 

(Evaluation together) 

1.1i,xm~tJ'j.Ul@\~::fi l-7iml.~hi'V'lrf~1"lJ1'Yl1.J~11'YltJ1 
'IJ 

~13J~mTh~'j.j,~ fi1~~~::n~(1nC?ieJ.J~J1n~~~ liJ'j.j,fi~ 
'IJ 'IJ 'IJ 'IJ q 

lC?ifm1.J1~ 

2. 1i,xm~tJ'j.j,~i'1.Jbl~'j.j,~.Jm13J;;~"lJeJ.J~'j.j,leJ.J l~eJ.J~"lJ1 
'Yl1.J~11'YltJ1 lL~::'lJeJmh:: ttJ'1f,r"lJeJ.JLL@\~::~1"lJ1~ 
L~ £J1-neJ.Jn'lJ~'j.j,LeJ.J ~.J 1 'j.j,~3J~LiJ'j.j,m~U1'j.j, 

q 



.... I 

~1m.l1\1 

"" UU,"nTli~n1'iL~U'"iutJtJ1!lin'inTliltJLa1~ 5 i," . . 
I Q; a.,.. ~ "'" I ~ ~ A A, .:I:.:tA. 

'i13J ntJ n1'i'il~n1'iL 'iU,"'iUtJU'i13J3J £I (TAl) L'i£l\l fi''i'i3J'2$1Glii £I\1a\l3J'2$1Gl 
'U 



1'i\ll7tJ'\.UGl7EJaJ el G13J~m"1 • 
Uen'l>m'ii~m'il7m-1>1121'11 31241 ii11't1tJ11 .ffu 3J. 4 l~el\lfl113J6h~ru'llel\l121'1ih1't1tJ1 u~::m'il.h::tJnGl1~ 

~ u. 
1U ...................... ijflU1tJU 'Vur. 2559 11~1 ........................•..... U. ,)1U1U 50 U1f1 e'r?{elU U1\1?{11U7~11l'int: e.I~-n2l'" . ~ 

?{1'i::m'il7tJU1~ 1 ~~~il1{9lnUm:1J1'U,nTJ~1';i~il1 (9l ~~~il1{9l'VI ll;:l£J~'U,~1'U,'lJ fl~ ~~~il1{9l lm~ fff1~ LL~:'V\1X1~'lJfl~'i:uu~h~ 6) 'lJ fl~~~~il1{9l LL~:m::U'mm'i~1'i~:ni{9l 
~ c 

m11J'VI ~1n'VI ~1 tJ'Y11\1i111l1'1'j nT'Hh tJ'Yl fl~'Y11~vr'U,1inn1J m'irh~1'U,'lJ fl~';i::UU ~1~ 6) 'lJ fl~~~~il1~ 11~'U,1m';iLL~::m11J'VI ~1 n'VI ~1 tJ'lJ fl~~~~il1{9l LL~::L 'Yl~ 1 'U,1 ~ ~ill1l1'1'j 
q 

v~U'i::?{\I Am'iL7tJw~i~ fl L ~tJ'U,';)U L~fl~i!LL~1 un b~tJ'U,ff11J1';in: 1. tJnil fl ~1~lh:: ltJ'lfU 'Y11~ b Ylfl t 'U. t~ ~illm'l'j 1~(A) 2. eJ~U1 tJ'VI innT'y'Y11\lvr'U.1i1~1nn1J 1~ (K) 
q ~ q 

3. Uflnm11J~1~qJ'lJeJ\l1'lf1i111'YltJ1~eJm';i~1';i~il1{9l'lJeJ~1J\b1Y£fLb~::~~Lb1~~eJ1Jhi (A) 

.c:I <CI. Q.,.I 0 

'lf11'Yl tJ1nUm'i~1'i~ 

ill{9l 

1. L'Yl~t'U,h~m';i'VI~n 

2. L'Yl~t'U,h~L~£J1nUm';i 
i~m';i'lJfl\lL~tJ 

3. L'Yl~ 1 'U,l~~~~bb1~­

~fl1J 

4. L'Y1~ t 'U,h~m'ifff1~ 

LL'V\~\l1{9lt1~U 1'V13.i 
q. 

5. 1~1nn1JLfl'U,L"1f~ 

6. vr'U,1i1~1nn1J 
q 

o.d.A ft A .....d. 

~1'i~"ll'1{9l'lJfl~1J~1YmL~::ff~LL1~~fl1J1J (Engagement together) 

4 ~1'U, 1.tt1L'li1~um~tJ'U,1~tJ1~fl1~hlflu L~fl~ lm~m'i~1'U. 
'U 

1. m'iLn1Y{9l'i 2. m'iLL'I'j'YlE1 'I'j';i::fl~fl ru. ff1'U,~{9l'i~~1 Lb~::m1Jf11m1J~~~fl Lui! 
o 

3. fl{9lff1'V1m';i1J 4. ff~Lb1~~fl1J 
q 

.d. g; CI,.II d A I 

LntJ1'lJfl~nU"ll'11'YltJ1 b"ll''U, 

1. m'i~LL~fn1Y1ff'lJ1l1'1'j'lJfl~~1~mtJ 
'U q 

t~ £Jn1'im'iL~ flnu1tll~ fl1'V11~ii 
U';i:: ltJ"ll'U m';i~LL~fn1Y1'i:uu~1~ 6) 

'U 

/5i~~··: 

~ 

-~.~.: .. 

~"';",",,",·MflU ~um ~tJ'U, Lillin1Y1~L il'fl'VI1 L~ tJ1rrU fl:: h 

( 'V'I'i::'i121'nv'llel\l L U\'i~1\1 ,TfI'i\lm'ii:huvn::el\lA 

?{1U~G1'i~~1) 

1.2 tm\lm';i~1'U,'I'j'i:fl~fl~mm~m';i fl::hu1~ 

( m'il'V'l1::litJ\lld'm~el 1'i\l~'lI11 un~m~m'V'l~\I 1'i\ll'V'l1:: 

~ "" ~ ~ ... 
l\'i~ U3Jel~l3J~ llJU@\u) 

1. 

1 'U, ';iU LLUU 
'U 

(PowerPoint 

media) 

...... 
2. 'VI'U,~fffl 

LLUUL~tJ'U, 

il11'YltJ1L~1J 1 

(ffffl'Yl.) 

d QA cv ft 
3. fffl1~'Ylfl'U, 

lm~m'i~1U 

1. inn{9l 

,;)1n{9lflU 

f11m1Jm'i~ 

~1'U,~11J'lJfl~ 

1. L~,;)1nm'i;\lLn{9l 

m11J ffUh'lJ fl\l~~i1tJ'U, 
'U . '" m';i{9lflUmm1J 'VI'ifl 

bLff~~m11J~~L~'U, 
.. 0 0 

m'i1Jff1'U,';i11J 80% 

2. m11Jt1n~fl~'lJfl~ 
'U 

2. m'ibiitJ'U, m:1J1'U,m';il~~'U,ii~ 

ff~u.ff'U,{9lfl'U. Lb~::Yh~Lff1J lfl 80% 

1'U,mTI'h 

l~~'U,ii~'lJfl\l 



2. m"j~LLflfm~l~\lLL1~tfeJ3J L'1il h 
'U 

~3J~fl"lJeJ\I~\lii;ri~ rf\l~~~~ 11111lfl 
• 'U 

cieJ£.I~i.'ll£1 m"jueJ\lnUm"jn~L6Jfl::LLfl:: 

m~i\l'Yli.'l1 £1"lJa\l~ut~£1 1 i''VIqJ'1bb~n~\I 
LUU'li:)'l:5~ii~ln£J113J1n LLojJ\lLL~\lLLi.'l:: 
'VIU1LLUU3J1n 

3. m"j~~ulL'YlfllUh~ L~eJm"jeJci~ 
'U 

L 'Ylfl 1 Uh~;r11l1~(Biotechnology) 

m"jlh::£.In~ml3J~-'LLfl::lh::~ 
• 'U 

m"jru,1 um"jul~\lii;ri~3J11 ,r1.h:: l£1'l:511 

<?ieJ3J'U.N£.I1 W~il'U.<?il\1 G) "j13Jrr\lfnNl • 
N\lLL1~tfeJ3J 

1. L'Ylfllutfl~m"j'VIaTn 

2. L'Ylflluh~L~m7111m"j,r~m"j 

"lJeJ\lLff£.l 

3. L'Ylfl 1 Uh~~\lLL1~tfeJ3J 
4. L'Ylfl 1 uh~m"j~fl\1LL'VI~\I 

1~n~111'V1~ • 
5. imnn3JLeJu16Jfaf 

6. ~uliiI'l1m"j3J 
• 

1.3 ueJmnn lm\lm"j 1'U.~eJi~l'1I'111 ltm~£.IUml11'V1~a 1~1lii 

lfmm"jff1'U.~"j::eJ\lff ~1U~~"jfl~1 mm\lm"j1~anUl\1 (h\l 

'Vi~mfhJ," m:lPllti-a'l ~~ laJutl'i·n.l) 
OJ 

1.4 ,rm~£1u~~1l tm\lm~ff1u~~::a\lyf3J\lL,ru1~ntl"j::~\lyf"lf1£.1 • • 
lh::'l:5l'l:5U 1 UeJl;r~ 1~ LUUff1U 1 'VI qj (L nlWl'im) 

1.5ltm~£1u~~1lm~flnN1LLfl::i,r£.l1utm\lm~~1\1 G)~a\la1i£1 

fl1l3Jf'Yll\1;r1i'Yl£.ll'V1~eJ1~ 
'U 

(Gif)\leni~f1113J~~1,"2h1'Y1~1) 
OJ 

2. mn~111l ;r1i'YW1LUui'l:5l~f\eJu'1il\1thf1ru 1um"j~~'U.l 
'U w 

&:It, ~ Q.,I.d CIt. I eS: .ct CIt. 

1'l:5l'l:5~LnNmm um"j£.lUflm1m"jl'lnNl'Y11\1'l:511'Yl£J1Uaml1n 

ul1tJH1iLUUtJ~::t£1'l:511'Y11\1~1ULnM~"jLLtf1~\I~3Jl"jn1tJbrilU 

1~anU1\1 (l~"m~~,"@1f)1J~\la'3JIPI'lIf)\I"m~~,") • 

o g" I Q"I 

2. n1'ia'1'i1-;)U~:f1,"'Viln3Jn," 

(Exploration together) 

1. LL1j\ln~3Jltm~£1u ~'VI3J~ 10 n~3J n~3Ji.'l:: 4 flU t~£.I~3J1~n • • • 
1Un~3Jflfl:ml3J~3Jl"jn (Ln\l-nfll\1-eJaU) LLfl:: 1i~3Jl~n 1un~3J • • " , I Q.,I Q.,I d , 

"j13JnW,1\l'l:5eJnfl3J • 
2. 1i,rm~£.IUflnM1111n~m"j3J L~eJ\I m~tflflUii\l"lJeJ\lLLn::~eJfl~ 
LLfl:: m"j'Yh~'l:5~La3J teJ 

4. 111n~m"j3J 

L~eJ\I m"jtflflu 

d 
~aflfl LLfl:: m~ 

,t'h.yh~ L a 3J ta 

, '" 
LLfl::m"j'yn~'l:5 

~La3J leJ 

, 
Ln £.I1'1i eJ\I 

eJcil\1h1U 

;rimh::~1'rU 

'" .. m::1J1Um"j1Lml::'VI 

LLfl::L ~eJ3J 1£.1\17111 

;ri~t1"j::~11ua cil\1 

LL'Yi'~1\1 

...... 
00 
o 



2.3 bflut6Jfar~1"ll'lun1"~i~~1bvn::"1Jfl\l DNA bbiil:: 

bflut6Jfar~1"ll'lUn1~~fl DNA lUn1~'Yi1~baubfl~1mHiaJ 
lfu~~m~~ni1fl::h ~1aJ~1i1J 
(bel"1'11aflf1@1,j1b'W1~ (restriction enzyme) LHIf1@1~ 
~ 1 ... ,,~ 1 61""" bel"bel bel" '113J@lbel"bel ~tna (DNA ligase) L'2H?lel@l 
~ 

bel"bel) 

2.41un1~Hbflut6Jf~i~~1£J"1Jfl\l DNA mfln1~t~tliil1£J 

~£J"lJfl\l DNA J\I'VI:JJ~ribbUU (2 UUU ~eltl~1mVi"tl1 

tI 
."f ICL.oI Q.,oo 

U~~ ~1t1fJ '2-,"el~m.J7Via'llel\l DNA) 

2.51li~it£J:JJlun1"n~:JJ~1wm"ll'~"1Jfl\l DNA ~fln1"n~:JJ • 
~1wml U~\lii~1~ 1~ ('W~1a3j@l1lel\lUUflfh~tI) 

(Elaboration together) 

1. ,rm~£JU11aJnuflihJJ1m~aJb~:JJb~£J1nui1flci1\1"1Jfl\l 
~\I~~1~~~m7i~bbtliil\lvrU1im7:JJ bill. 51b'VI~fl\l, • 
-n11 t'V'l~, aJut.Jf\l, :JJ::biim'YIr!, aJ::iil::nfl, ~1£J, m tuiil1 

(vhliJ1aJu) bbiil:: ~mfl"ll' 
2. ,rm~£Ju 11:JJnu-n fl~ bbiil::-n fl~1n~"1J fl\l~b5:JJ tfl~iit-l iil~ fl 



A .... ... ~f)ll1'n7VU7 1l1'a1~Ua::t1'a::LijUt:.Ia UU1~~ iif1'a:: 11 'a:: 1J1 U1l1'aL 'aVU'a .. .. 
... 

1l1'al..h::LijUt:.Ia 1l1'a1~ 

3. ~tf.J1J1mrum1ium1£JULb~fl::n~aJ ~~~aJ1~n 4 flU 
'U q 

l1Ufl 'Yi1bbuu~mf~ 
'U 

• ~~'Yi1bbuu~ni~1~ 75% ~ulu a'1m'm'Yi1 
'U 

bbuu~nim11 £JUm1£JU l~ 

• fl~'Yi11~~,hu 75% ~eJ.J'Yi1bbuu~ni~6JleJaJ 
'U 

1JUm::vr.J~1U~.Ja'1aJ1'at1'Yi1bb1JU~ni~'t11£.J 
um1£Jul~ 

" • a,... a,... 0 I 

~ fl.J1J1nU U mfl::bb U Ubb1J1J'Yl~~eJ1J'1J eJ.J Wil fl::flU 

m11a.JbiluTl::bbUun~aJ n~aJ 1~ l~Tl::bbuu~.J~~ 
q q 'U q 

n~3J,ful~fm1.J1fl 
q 

5. 1l1'aU'a::LijUt:.Ia~13JnU 

(Evaluation together) 

1.1ium1£JUbii£JuaW1£J1u'i1"JJa ihi'Yl£J1br1£J1"JJeJ.J 

aci1.Jh1 U'2fi~U1::~11U t~mbti.Ju·m~u1u~1U'1JeJ.J 
6' tI 'II 1 m1bb'V'l'Yl£J ~1Um1bnM~1 bbfl::~1ua~~1~m1aJ fl.J U 

q 

~aJ~ buunTm1U 
q 



..... I 

@l1DlI1\1 

U~".,n1"i,)@ln1"il~lI""fuUU1!l,)n"in1"itful"1:: 5 i"., 

.... 
00 
c.v 



r~\'H7l1UL@l7l1aJ£l@laJ~fl1~1 • 
u~unT~i@lnT~n7l1U711111 30241 2i11flll11 .fu aJ. 4 

OJ 

~ d 0 A qsA. 0 .ct iJ .c::I ~ ~ ~ 
1U ...... VHltt1l1AaJ 'rut 2559 na1 ................ U. L7£l\lm7~1uum.l7:::L1lflll£l\l~\laJ'1l1@1 ~1U1U 50 U1fl ~~£lU U1\1~111h@l1117m ~a'W11U 

OJ 

~17::m7L7l1U7~ 1~\l:cr-lf1~lfiiJn7::1J1'U,m7~h7\l-lf1~ ~\l:cr-lf1~ ~'\.b£J~'U,~i1WlJeJ\l~\l:cr-lf1~ lm\la'f1\lbb~::wil'1~"lJeJ\l7::UU~1\l G1 "lJeJ\l~\l:cr-lf1~ bb~:;m::1J1'U,m7~17\l-lf1~ 
OJ ~ J 

~rJ1:JJ~~1n~~1'Yl1\l-lf1m'\Al m7{h£J'YleJ~'Yl1\l'l4''U,tim7:JJ m7'Yi1\l1'U,"lJeJ\l7::UU~1\l ~ "lJeJ\l~\l:cr-lf1~ 11~'U,1m7bb~::m1:JJ~~1n~~1£J"lJeJ\l~\l:cr-lf1~ bb~:: b'Ylfll 'U,hfi-lf1m'\Al~@llh::~\I~ • • 
nTn'im.f, 7Lrl eJ L~rl'U,~U L~1l\ldU~1 un L~mta'1:JJ17n: 1. ~1 LL 'U,nth:: Lll'Yl"lJ 1l\l ~\l:cr-lfl~ 1~ (K) 2. ~1 LL 'U,mtl LLuum::1J1'U,m~a'f1\l1l1~1~ "lJ 1l\l ~\l:cr.zilCill~ (K) 3. rlni1 mh\l 

OJ ~ 

lh::bll'Yl"lJeJ\l~\l:cr-lf1~ lc; (K) 4. eJeJmbuum7U1b~'U,eJ'l"tlbbuum::1J1'U,m'l"~f1\l1l1~1~ eJ\l~\l:cr-lf1~ lC; (P) 
~ 

nW;l1bb 'U,mh::bll'Yl"lJeJ\l 

~\l:crif1~ 

lh::bll'Yl"lJeJ\l~\l:crif1~ :cr 2 

lh::Lll'Yl l!lim; 

1. Autotrophic organism 

• Photosynthesis 

• Chemosynthesis 

2. Heterotrophic 

organism 

, , 

1. Autotrophic organism : ~\l:crif1~Yi 

~ :JJ1'l"tl~f1\l El1~1'l"bEl\ll!li 1~ £J~:JJ1'l"tl 
v ,f \Iv ... .J' 

~'l"1\l'lJ'U, b~-;U1nm::u1'U,m'l"~\l'U, 

... "v 
1.1 m::U1'U,m'l"~\lbm1::~~1mb~\l 

(Photosynthesis )'V·l1Jl~i. 'U,~"1f ~~~1 £J 

bb'\Al~\ln~eJ'U,~"1f 1~£Jm~1'lf'\Al~\l\l1'U,-;U1n 

bb~\l eJ1ri~ £1"1 'U,m:1J1'U,m'l"i\l bfl'l"1:l-f 

1. m7~71\1A11aJ''fU'~ (Engagement) 

1.U1b-n1ff1J'Ylb7£J'U,t~ £J 1'lf~1m:JJi\l~eJ luii' 
~ -

.. ...--Y:' . 
,,' 'r::'··· 

~ ~ ~ Q"I ~ g,., 'f i,.I 

a\ln@l£lU'W11 u'Wa\lnGl£lU~@I1 aa£lfl @IULaJ) 

1.2 ~\l:crif1~"1fU~ 1~U1\l~~:JJ1'l"tl~f1\leJ1~1'l"bEl\ll!1i(~ulaJ 
.. '" u'Wa\ln@l£lU'W11) 

1.3 !Ii'U, laj'bbGl::bb VlGl\ln~eJ'U,'vh~:JJ1'l"tl~f1\lEl1~1'l"c;1£J 

1 ~ .. ~ 
m:1J1'U,m'l" ~(m:::U1um7~\lLA71:::'Vi@l1l1Ua\l) 

'" 0 1. ~eJ'U,1b~eJ 

1 'U, 'l"UbbUU 
~ 

(PowerPoint 

media) 

... '" 2. ~'U,\l~eJ 

bbUU b7£J'U, 

1. i\lbn~ 

-;U1n~eJU 

~1m:JJ"lJeJ\l 

1Xml£J'U, 1 'U, 

if11'Ylmb~:JJ 1 U1ba''U,eJ 

(~~1'Yl) t-I~\l1'U, 

3. 1un-;unn:JJ 

b~eJ\l U'l"::bll'Yl 3. bbuu~n 

1. l!li-;U1nm'l"i\lbn~ 

m1:JJ~'U,h"lJeJ\l~b7£J'U, 
~ 

o '" 
m'l"~eJumm:JJ ~'l"eJ 

bb~~\lm1:JJfi~b~'U, 

80% ii eJ':h ~1'U, 

n-;um'l":JJ 

3. m1:JJtln'iieJ\l'lJEl\l 
~ 

bbuu~n'i~Hn'U, 80% 



... ... '" 1.2 m::1J1Un1~~\lLm1::'WY11\1Lfl3J 

(Chemosynthesis) '\AIlJ'~'1 ULLlJflfiL1tJ 

2. Heterotrophic organism : ~\lii-2i1~~'aJ 
~3J1-:iflrl1\1 eJ1'V11-:iLeJ\I '~~3J1-:imLtl\ll.h::L11'Yl 

~13JeJ1'V11-:i~nul~ 
2.1 ~1J1t!lflfinwvhfLiJUeJ1'V11-:i (Herbivore) 

'II 

2.2 ~lJ1t!lflfinui~1LiJUeJ1'V11~ (Carnivore) 
'II 

2.3 ~1J1t!lflfinwr1\1 ~'7fLL~::iCi11 (Omnivore) 
'II 

2.4 ~1J1t!lflfinWlf1n~'7f'1f1ni~1(Detritivore 
'II 

or Scarvenger) 

If ... If 
a"n~el'l·H'~1 aae:l'n) 

1.5 LL'\AI~\ln~Emi~1 LL~::~~eJ'Y1'aJ~3J1~fI~f1\1El1'V11~LEl\l 

,~ ~1~ El \I '111 El V1\1 h~\I~::ii-2i1Ci1 El V'~ 
'II 

(fAel"n"e:n~1~L1i'11t1) 

2. ,rnL1tJu~~r;h~\lii-2i1Ci1UeJn~ln~u'ajh~::LL'\AI~\ln~flU-W'7f 
ii~\lii.:zr1~ 1Ci1U1\1~~13J1-:ifl~f1\1eJ1'V11-:iLEl\l i,~ LL~:: 
~1 LiJU~ eJ\I ~-n\l eJ1'V11-:i~1 tJn1-:ii\l Lm1:i~1 mL~\I eJ ~1\1 

L~ tJ1'V1~eJ laJ L '\AI~l::L 'VI~ 1~(1 ,,;-,xn L1tJU~ eJ1J~\l1 U~3J~) • • 

2. n1~a1'n;)Ua~~"~1(Exploration) 

1. 1,,;-,rm1tJULLtl\ln~3J~13JL~"lJ~ ~'VI3J~ 8 n~3J n~3J~: 5 
... ,J' 

flU ~\lU 
I' I I 

mi3Jfi 1 L~"lJfi 1-5 n~3Jfi 2 L~"lJfi 6-10 • • I I • I 

n~3Jfi 3 L~"lJfi 11-15 n~3Jfi 4 L~"lJfi 16-20 • • , . , , 
n~3Jfi 5 L~"lJfi 21-25 n~3Jfi 6 L~"lJfi 26-30 • • , , , . 
n~3Jfi 7 L~"lJfi 31-35 n~3Jfi 8 L~"lJfi 36-40 • • 

...... 
(Xl 
01 



A '" '" ~iln1~ n1~11P1 tta:lh:t.ih~~H~ 
U"1~1PI a1~: fl~:1J1"n1~t ~tJ"~ .. 

'" '" .., 
n1~l..h:t3j"~m t~tJ"~ n1~11P1 .. 

2. LLGl::l iUm1tJULL~Gl::n~:IJ~mn lun~m-:i:IJ113.J11U t~eJ\I • 
lh::Lll'Yl"lJeJ\I~\I~ifi<n 

3. 1 ium1vul Un~:lJ1Lml::l-H13.JflWlf-wnu<naurilm:IJ • 
1 A ..,..r 

~ln umm-:i:IJ ~\lU 

3.1 ~lnn1-:i~mn lun~m-:i:IJ um1tJufi~",h~\I~if1<nmJ\I 
aeJmtJu~lh::Lll'Yl eJ::hUl\1(21..h:tfl'Yl Ail a~l\1il1Vi1~ 

1'" '" 1'1 '" til\l IPI ua:a~1\1til\l aJ IPI) 

3.2 ~\I~ifi<n"1fU~ 1~Ul\1fffl\1al'V11-:i~1tJ<nULeJ\li.~(-n15 
• ~ A .c:(.eII A 

a1Vi~1tJ Una\lfl(;lilWW15 U1J~'YlL~tJ1J1\115"IPI) 

3.3 ~\I~if1<n"1fU~ 1~Ul\1~i.a.iff1:IJ1-:itlfffl\1eJl'V11-:iLeJ\li.~ 

(una\lnl?1il"iI?11 L~il m:~htJ 1aL~il"~") 

3.4 m::1J1un1-:ifffl\1eJl'V11-:i"lJeJ\I~\I~ifi<nii~nJLLuu 
'II 

i. '" 11 '" .., ... '" a:: -:i1J1\1 (2,. U1J1J ~il n1,.a\lL~"1:ViIPl1tJua\lUa::: .. 
.., ... '" 

fl1,.a\lL~"1:::Vi'Yl1\1L~aJ ) 

4.1iunL1tJuLL~Gl::n~:lJL111tJuLritJuml:IJLL<nn~l\1"lJa\l • 
-:i11LLUUn1-:ii\lLml::...f~1tJLLff\lLU~::n1-:ii\lLfI-:i1:::...f'Y11\1LfI~ 
'II 

t ~ tJ 1 iun L1tJUeJ eJn LLUUn1-:i'lll LffUeJ~1 tJ<nULeJ\I 

5. lium7tJULL~Gl::n~:lJaeJn:lJ1'1l1LffUat-lGl\llU"lJa\ln~:IJ • • 
<nULeJ\I 



A 
.. .., 

U"1f1(9J iif1,.::: m:::1J1"m,.L ,.lI",. 
OJ 

3. m,.eJf;1J1l1 (Explanation) 

1. brlmrnb~£.1U€l€lmJ1Ulbml,€l'VI,.hiu';)um1Jbbtf1m1i(:.J~ 
'II 

~::'Yi€lU"1.l€l\lm"Ulbml,€l1ubblli~::n~~ <ill~bnm,r~m 
q 'II 

.x 
fh'VIu~"1.IU 

2. 'VIi\l,;)1mfumbb~::,rnb~£.1U~1~nu€lii1.l"lmb~::~"1.l~\I 
q 'II 

ml~b'VISj€lUbb~::ml~bb<ilnllil\1"1.1€l\l,.l.lbb1J1Jm::lrmm,. 
'II 

'" A .dod.=. 

~"l\1€ll'V11~€l\l~\I~~1<il 

4. m,.ilmllfl113J1 (Elaboration) 
OJ 

1. ,rm1£.1U~1~nUElihhlm'lAi~b~~1Ub~€l\l"1.l€l\lbnm,rmi 
,)lbb un"1.l€l\l ~\liio71i<il~laJ ~lm,.tl ~fl\1 €ll'V11"b€l\ll~ 1 un ~~ 

q 

Heterotrophic organism 

• ~1J~tml'Yinu ~~bllU€ll'V11" (Herbivore) 
'II 

• ~1J~tml'YinuiCjrrbllU€ll'V11" (Carnivore) 
'II 

• ~1J~tml'YinUl1\1 ~~bb~::i<il1 (Omnivore) 
'II 

• ~1J~ln~YinWJl'ln~~"D'lni<il1(Detritivore or 
'II . 

Scarvenger) 

2. t<il£.1iim"b~€l~ t£.1\l1 u,.1.I~\I"1.I€l\l~Ubb~::"::1J1J'Y11\lb~U 
'II 

"'1"'''''''' "'1 .x €l1'V11"b'W€l 'VIUm,.£.1Ub"1.l1 ,;)~ln"1.lU 

~eJm,. .. .., 
L,.lI",. 

OJ 

m,.1(9J ua:::1.I,.:a3J"t:1a 
.... 

m,.1.I":::L3J"~a m,.1(9J 

...... 
00 
........ 



A 
... .., 

~eJfl1'n'i1l"7 fl171(9mn:::1.h:::Lij"~H~ 
U"1f1t9t iif'7::: n7:::U1"fl17L 711" 7 .. .. ... 

fl171h:::Lij"~n fl171t91 

5. fl171.h:::Lij"~n (Evaluation) 

1. miim1tJ1::dht1J1n 1Un1Jm1:lJ bb&1::m1U1bGfUeJ 
'IJ 

t.J&1-11U"lJeJ-1Unb1E.JU 

PROCESS Chemosynthesis 
PIIoIosyn_. 

Wheradoeslhlrenergyt)fuelflis ~~!!r,lIJ!'I1e~I'~ :~~'91fWl'llig~t;!rl!"!l'tt 
lJ!OCe$Seomelrtlm? "',*~h!!ITI'~\<4I1':t 

Whlikn;loleels_lhIr~rylor h.,.~ ~,.,!;I;;b .. """" 
'NhatklnclolklodisprodllClldlnlhis ~'\Il(~(t(er.;o.l ~'lir'5 (:'llduoe!t1 omc:-r. -' C:1l!!f)Ol;l'>'l~1 C')t'JIpcun<l:l) 

WhalgetssenlOUlntllhe liI;lfoJ;.rn..!:If,t-w !)~J'9t!lI 

envirorImeITIbyhorgllnismlllhe 
endoll1eprgeess? 
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m~nl~'U~lbnrn~btl'U 

~rnff:IJu1i"llfl\l~\lii~l<n • 

~fl~\lbf1 

3.m~b~~rub~U 1<n fllfJ-nfJ 
w • 

bbGl::"ll'Ul~ri~ln~ 

4. iim~btl~fJ'UbbtlGl\l'Y11\1 
Lflmu.-n\lmfJ 

5.m~fmfl~GlfJ1l1'V-1 • 
6.iim1"im::uu 

7. tfn :Jfrn::~l b'V-Il:: 

Q.,I A oIdI.c:IIA 

an~m::'lIfl"i.'f"CIJ~1Gl 

1. ~,,3jiiiGl3jn1"aam1"rl • 
.c:! .::tc:tA .c\ a ~ Q..oI 6'.d 
ff\l:IJ"1f1~'Y1n"1fu.~:lJm1"fflJ'V-Iu.1ib 'V-I fl • • 
ffi'l\1~\lii~1~~11~aJ~iitfn:Jfrn:: 
mii fl'U vi mba.) btlu.m1"~l1"\lb~·h14''Uf 

lifl\lflci~flltJ 
OJ , 

• 

A. .c:tI.c:tIA. C).I 

2. i.'f"CIJ~1GlGlfl"m"aa1"fl1~1"aua:: 

'Wi""1" b,;4mll1tJH'l'Um::m'Um1" 

b:IJbb'Y1Ufl~<1i:IJ (metabolism) lU.fll~l1" 

iiff11"fll~11""1i1 fJbff~:lJfff1\11i-n\lmfJ 

b~~rub~ul<n orifl:IJbb6Jl":lJbdm~fl~"lil1"~ 
w • 

ff11"fll~l1" b~cilii Ul\1"1fU~ffGllmbtf11i 
'V-Itf\l\llU.b,;4flh1u.mnhn~m1":IJ~1\1 ~ "llfl\l 
1l\1mfJ 

1. m"ai.'f71"A11C1Ji.'f"'''' (Engagement) 

1. 'Illb,h~1J'Y1b1fJ'Ul~fJ 1 ivlltn:IJ~\I~fl ltJd 
OJ 

1.1 ~ln1l1'V-1Um1fJ'Ui\lbn<n'V-Iu".hii~\lii~1~"1fU~ l~Ul\1bbGl::~\ll~ 

.d 
1. fffl 

'Ill b ffU. fl 

1 'U 1"tJ bbUU 
OJ 

(Power 

Point media) 

... '" 2. ~U.\lfffl 

bbUUb~fJ'U 

laJi~btl'U~\lii~l~ (ffff1'Y1) 

(~,,3jiiiGl Afl A" ,Glfln la! ,LL'W"~1LLa~~" laj3jiiiGl Afl 

1. i\lLn<n~ln 1. l~~lnm1" 

<nflUvlltn:IJ i\lbn<nfl1l:IJHUh 

"llfl\lUm1fJ'U 

lwi'Ub1£J'U 

2. m~ 

UlbffUfl 

~Gl\ll'U 

A '" 
bbff~\lfl1l:IJfl~b "''U 

80% i1fl1l~1'U 

n~nTI:IJ 



~\I3jif1~ 

~\lii;jl~b~~b"il1tym"il1n1'1l'tn~ 
~\ldJm'1l'Gl~b.wlJ\lb'1l'Gl~b~lJ1~bn~"il1nm~~t1'~ 
~:Vd1\leJt1'~n1J1"1i "il1mfu~\liim~b~~')1U1U , 
b'1l'Gl~bbGl:md"lJ lJ1t1"lJU1~"lJeJ\lb'1l'Gl~'Yh 1 i 
tl\lmtlii"lJu1~1V\qjifu 1u"lJru:b~tl1nub'1l'Gl~ 
bb~Gl:b'1l'Gl~ff"il:iim~bbtl~t1'l1Tv~1tl'YhV\,r1~ 

I d I 6" Q.I 

bil.vn:eJlJ1\l bbGl:~m~~1~nGl~"lJeJ\lb'1l'GlGl~~U1 , 
11.ldJubd'mrlmbGl:eJ1t11:~1\l6J ~1~ff1U~1\l 6J 

"lJeJ\l~1\lmti 

4. nTm":i~f)1J~\U)\IGif)~\Il'l1tJf)\I~\I3jif1~ 
m~~ eJ1Jt1'UeJ\l~ eJ ff\lb i'1"lJ eJ\lff\lii~l~"il:bbt1'~\l 

eJeJn~11mtl"lJeJ\l~tl~nn~bb1J1J~1\l6J 
'II 

1.2 Um1lJu'Yl~1J1ieJci1\lh11m~i\ln~11~b~ui~btlU 
~\lii;jl~ (~f)\If11"fl1Vi1d 3jn1dL1)~l!!L~1Jr~ Vi1~i1) 1~ 

LfI~f)"lVi11~ Lfi"~") 

3. ~n~1 ~1\l , 
nru LL"il , ~U"~, , " 
UGl1V11\1Um"j 

'II 

" 
2. mn~1Tj1-neJ~GllubfJeJ\l~u11lb.wlJ\l~eJ~"il:1JeJn "~';h~\l1~ b~'lf~ ,vJeJ\llb 

'II 'II 

,r~btlu~\lii~l~ i\l,fu~\lii~l~"il:~eJ\liibnru.nV\~eJ 
;n~ru:~1~nU unb1lJufl~11;n~ru:"lJeJ\l~\lii;jl~iieJ:hu1\l 
(1 ium1t1U~ eJ1JGl\l1 Ut1'~~) , 

o ,... • 
2. n1d~1d11)Un::f1"Vi1(Exploratlon) 

1. 1ium1t1ubbU\ln~~~1~bGl"lJ~ rf\lVl~~ 8 n~~ n~3JGl:: 5 , , , 

, , 
n~3J-n 1 bGl"lJ-n 1-5 , 

, , 
n~~-n 2 bGl"lJ-n 6-10 , 

, , 

n~~-n 4 bGl"lJ-n 16-20 , 
, , 

n~3J-n 3 bGl"lJ-n 11-15 , 
, , 

n~3J-n 5 bGl"lJ-n 21-25 , 
, , 

n~3J-n 6 bGl"lJ-n 26-30 , 
I I I I 

n~3J-n 7 bGl"lJ-n 31-35 n~~-n 8 bGl"lJ-n 36-40 , , 
2. 1ium1lJmL~Gl:n~3Jff\li1LL'Ylum,r1JQGl1n ~\l"lJeJ\l~m 

, 'II 

nTVIU~ 1in~3JGl: 1 ~U t~lJ~\l"lJeJ\lbbGl:~\lii;jl~iirf\lVl3J~ 8 , 
~ Q,.I ~cY .ct A I "" 

'lfU ~\lU~n~1V1~ dtlGl\l"lJeJ\lLGlU 'W1\lnrubL"il ~eJ\lLfI1LL~:: , , " 

->. 
co 
o 



. , 
.cit. "c:t.c::tA Q .a.dA 6" d 

£'f\l3J~1<P1 ~\l3J"ll'1~l6Jfi;li;ll~tJTrnn 

tvd'YJ6i1Ul\1"ll'U~ l"liU Wl~liil6jftJ3J 

1 i" eJUll'Y11n 1 'YlLfu1fb leJi;l 

'I'h'V\'U:l~nT~'~Jl~3JlmnullleJeJn,;)ln 
l6Jfi;li;l1i 

6. ~mHlL::')1L'W1::'lIf)\I~\lijiii@l 
ff\lii;r1~ll~i;l::"ll'it~iin1~im::uu 

1m\l tfn\l"lJ fl\l11\1n1 tJfl cll\1iillUU llt:.lU 

llUUeJU 'I'h liii11l11\1~n'Mru:: 
~ 

d:Julfln ~n'MnrLil. vn::i1 13,] L'VI3JflUnU 

. 
7.n1':ii~':i::uu'llf)\li\lijiii@l 

'VIU1tJ~U~i1U~lUu1m\l~fmnflru"lJfl\l 
~ ~ 

~\lii;r1~~eJ l6Jfi;lLf l~m6Jfi;lLfll~i;l::l6Jfi;ltf 

3J1113Ji1nmuu1m\lrll\1"lJfl\lLdfll~fl 
J' .d .1 ........ = .A 

Lli;l::l Ufl ltJ fllJ1::~U113J~1nmn~ luU 
, 

Q.,I Q"j 0 "".dd 0 

fl1tn:: lLi;l::fl1m::'Yll'V1Ul'Yl3Jn11'Y11\11U 

lil. V'll::fl cll\1ln~ lUU1::UU"lJ fl\ll1\1n1 tJ 

3. lium~tJu1lml::r{'j';U,JT1Ulli;l::liitJl!,bnru~~ 
nl'V1U~~n'Mru::~\lii;r1~Ui;l::~\llllii;r1~ i;l\llu 

m::~l'M~~lJoJnf~ 

4. 1 ium~tJueJ eJnmullLfUeJt:.li;l\llU'VIU1.fful~tJU 

3. nT':if)BU1~ (Explanation) 
~Q.,.I,c:I 0 9.1~ tJ 

1. l3,JeJum'wueJeJnmUllLfUeJ'VIU1'llWilumUlli;l1 

ml it:.li;l&r.:'YieJWlJeJ\ln1·rtlllLfUeJ 1 Ull~i;l::n~3J 
~ q 

trd 0 ,¥ 
~l3Jlnru"Yl'Ylmn1'V1U~"lJU 

~ 

2. 'VI~\I,;)lmfumlli;l::unl1tJu113JnueJih.brmli;l::~11l 
~ q 

,:s • I 6"d Q.,.I d 

tl\I';)m13J lli;l::ml3J ll~n~l\1"lJ eJ\I m ru"Yl 'Yl un l1tJU 
q 

• ,f 
m'VIU~"lJU 

... 
4. nT':itJ~1~FI113J':i (Elaboration) 

. .. 
1. um1tJuj13JnueJiill11m~3Jl~3Jlul~eJ\I"lJfl\llnru~ 
ffii"iiluUm~3Jl~3J~U~n~l\1,;)ln~ ~~1'Yl. nl'V1U~ 
113Jii\ll UU1\1mru~~13JTHWm13JlUumru~l~mnu 

q 

lil"liu 

• 



6' I ~ 'JI 6' 

"llEl\lb6Jl'fIfI b"lfU bEJEl"'!Jb6Jl'fIfI 
q 

• ~\I~ii1~U1\1"lfit~1~Ln3J1~m~~Elu~1~ b'liU 

~ul~ ""~fl;~,.rlu~::rJ::i1L~m"'£J L'liU Wfl\l~1 
ll::mf\l btlU~U 

• .;J"lfbtlu~\I~~m~b~ ~ ElU 1", 1 bb~l~iim~ 
'" '" b~flElU'Y1 

• ;~1U1\1"lf,"~ l~~~::lJlJt.J':i::Ln'Y1 b'liU 'YJEl\l,l1 

• m':ibb1i\lb6Jl'fltfd:Jum':ib~!J~lU1U"llEl\lb6Jl'fltfbbC~i 
m':ibt.J~tlUbbt.JfI\I"llEl\lb6Jl'fltf",,z1~bU'Yn::El~1\1 
,fu~Elm~111b6Jl'fltf,fu~El\l'Yh",,z1~El::l~ 

'IJ 

El1"iJ"iJ:: l~m~bb1i\lb6Jl'fI tf~ Ell~"'1El bbtl\ll~l~ 

• 
1l1t1UEln 

• ~\liiif1~~El~lU~\lbb1~tfEl!Jhh"'3J1::bi3J 
'IJ 

Ln!J1~fI El'W tI'W "'1El~1flfll~ t~ tI ~m':i~1flfl 
... 

l1\1WU1",U11bbfl::",,z11ElU 

• b3J~13JEll1'YJ-nbi ~Elm':ibt.J~tlubbt.JfI\llUbb~fI:: 
'li1\1if1~ 

• m':i~ EllJbiUEl\l~El~\lb 11'WlJ 1 u~\liiii1~'Y1n q 



'" 
.. ... ~eJn1'n1U"1 n111<P1 u6'l::lh::dJ"~6'I LLWlfl(PI i'f11:: n1::'U1"n11L1U"1 .. .. ... 

n111.h::Lij"~6'I n111<P1 

5. n111h::Lij"~6'I (Evaluation) 

1. m3jm'Jl,rbfl~eh'l3je)'m1n~m)'flumd1.h::dhtmd 
'lI 'lI 

lh~ueJ(:.J~-II1U'lJe)-IIbb~~::n~3J bb~::1.h::b~U~U-II1U 
q 

~J1nm::~1~~~lJoJnf~ 
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'VI &11 n 'VI &11 £J'Y11-\1~'"J1l1'V-l m"jtl1 £J'Yla~'Y11-\1l4'u~m"jl1 nwyh-\l1u"l.Ia-\l"j::uml1-\1 ~ "l.Ia-\l~-\l3j~1@l 11~U1m"jbb&1::m111'V1&11n'VI&11£J"l.Ia-\l~-\l3j~1~ bb&1::b 'Ylfl t uh~~'"J1l1'V-l 
v~tl"i::G'f\l~m"iL~~'U7brlm1£JWil1Jb~a-\lii'bb~'"J ,rm1£JU~1111"jtl: 1. Uanm111'V1111£J"l.Ia-\lm"jIDJl4'u1flu~-\l3j~1@l1~ (K) 2. ~1bbUmJ~bJl'Yl"l.la-\lm"j~ul4'u1fl U~-\I~~1~L~ (K) 

q qJ q q 

3. £Jni'"Jaci1-\1~-\l3j~1~ 1Ubb~&1::1.h::bJl'Yl"l.la-\lm"jIDJl4'u1f1.~ (K) 4. uam.h::t£J'lf,r"l.la-\lm"j~ul4'u1flU~-\l3j~1@l1~ (A) 
q • 

fl11aJ~ aJ1 ~ LlGi ::tl"i:: Lll't1 

tleJ\lm"iilun'Url • 

. . 
~ .c=t.c=tA A .d Q..I .c:9. 

~-\ll1'lf'"J~'lfU~b~mnUb'V-la 

~1"j-\lfmm~·hl4'ulil:r 
q 

, , 
A dl=lClt. A.c=t.c:9. Q"I ft.c:9. 
~-\ll1'lf'"J~'Yln'lfU~l1m"j~'V-lU1H'V-la 

q q 

Hf1-\1~-\I~~1~i'"J 1 'VI~~~in1fm:: 
L'VI~auvJmL~ Lilum"j~1"j-\lL~.hl4'u1f • 
1ifl-\lelci~elLU 

'IJ 

tl"i::l11't1t1eJ\lm"iilm,'Url • 

(Asexual Reproduction) 

m"j1in1LU~~-\lii~1~1'V1~1~£J1li~1-\1 ~ ~ 
L~Ln~m"j"j'"Jl1i'"J"l.I a-\lu '"J Lfl~ £JH"l.Ia-\l L6Jl'&1; 

~l4'ulf 1 ~ £J~in1fm::'Y11-\1l4'U])m"jl1Yl-\l 
• q 

1. m"iG'f71\1f111aJG'f'Uiv (Engagement) 

,rm1£JU~ amhml1i-\l~a LUii' 

t 
l\ 

-- . 

f~ 

1.1 ,nnJl1'V-l tUHb~ af~,rm1£JUL ~u,fuLilu 
1l1'V-l£JU@lfL~el-\l1~ (Ice Age) 

1.2 "iI1nJl1'V-l,rm1£JU'V-lU~-\I~~1~1~U1-\1 (171\1 

1. ~mi.1L~Uel 

1U"jULLUU 
'IJ 

(PowerPoint 

media) 

'" LLUUL'WU 

~'"J1'Yl£J1b~11 1 

(H~1'Yl.) 

1. i1bn~ 

,nn~au 

~1ml1"l.1el-\l 

um1£Ju1u 

~ '" 'lfUL'WU 

2. LL'lJ'lJ 

~ni~"iI1n 

'" m1~n1f1 

1Un"ilnnl1 

1. L~"iI1nm"ji-\lbn@l 

m111HUh"l.la-\l~L1£JU 
'IJ 

m1~elU~1ml1 'VI7a 
A <t. 

LL~@l-\lm1:IJfl@lL 'VIU 

80% neli1~.hu 

n"ilm1:IJ 

, '" 
"l.Ia-\ln&111"i11nm1~n1f1 

q 

1'lJn"ilm111 



e:mrm'Vi~ ~E1 m~1i 

ri1b U~~\li1-7f1<n 1~~t~W11I 

~1\l ~~1~dl~m~~1aJi1 

b'Vi~ ~E1 m~1iri1bU~ 

~\li1-7f1<n 1 ~~~bn~-;)1nm~ 

6'&1 Q..<I 6' ~ A 

b6Jl"~~~U'ViUlib 'Vi~~~E1 E1~-;) 
• 'IJ • 

cv A.d. 6' 

nUU1bfl~tI~E1\lb6Jl"~~ 

~~Ulfb'Vi~bi1t1~E1 1"11 • 

(Binary Fission)m~bb1i\lElElmtlu 2 
I d cv 6".d A 6' A I 

~1U m"~U'ViU1i'Y1bn~-;)1m6Jl"~~b~aJ bb1J\l • 
U1b~~tI~ bb~::16Jl"t'Y1'Vi~1~6ITaJ E1E1mtlu 2 

thUbl'h~nu 

bn~btlub6Jl"~~1~~ 2 b6Jl"~tf 'ViUbll'Vi1::1u 

-1111"Ueln'VIUa (Budding) 

m~~~ulf~~\li1-7f1'i1~,.btl1~~b-;)1ru . " 
6' d I 6".d. I I 

-;)1m6Jl"~~~~E1n~aJb6Jl"~~ b~tlm1 ~UEI • 
(bud) t~tlwt.l.E1~::\lEln 

1.3 ~\li1-7f1<n'lfU~ 1~U1\l~1~tnaJ1'Hl'Viub~U1~lu 
U-;)-;)UU (~1"U3JaJ3JfHi) 

q 

1.4 b'Vi~1::b~<n1~b~1~\l1~b~U1~ t Ubtnfbb~::"1h:J 
q 

bbaJaJaJEl1i1UrlflU-;)-;)UU (t'fru""B) 
q q ~ CI.I q 

1.5 m~~ru~u1f~mrli1\lEl::h (1111"el1t1, la..i3j~1el 
'IJ " 

,1a..it'f13J11"n3jam'i~a~U""BGla 1~) .. . 
i,nfu~\l~i1-7f1<n~5\l'ViU1~luu-;)-;)uui1m~~u~u1f 

q q 

n\l EI ci~E1~m1i ,rm~rlU~~':hm~~u~ulf~m tln\l 
'IJ • 

E1::h m1 i,rm~tlu~~ b~tl1~1 tlU~~ ~ bb~::<n E1U 
'IJ • 

o a I .dca..o d d 
mm3J~\lm::<n113- bb~::aJm~~m~"1.I'Y1um ~tlUb 'ViEl • 

o ... • 
2. 1111"t'f11"1vUa::::AWVi1{Exploratlon) 

1. 1i,rm~tlu~mn1un-;)m~aJ b~E1\l m1aJ~mtl 
bb~::lh::bll'Y1"1.1E1\lm~~~u1f • 
t~tlri1~U~1.h::b~u1um~~n13-1~"'\lit 
1.1 'lfU~"1.IEI\l~\li1-7f1'i1 

1.2 ~1U1U"1.IEI\l~\li1-7f1<n 

..... 
co 
CJ1 



£I E1m1n~~~oi!1 ~VI 'ib m~1J llum::y]~ 2. Lrl E1,rm1tJufln~111Jn"ilm~:lJL1tJi.JfElmL~11'" 

LiJu~~~oi!1(9l1 VI~~~ ~n~ru,::L VI~ E1ui1 ,rm1tJu~E11Jf11m:IJ~~ lul1Jn"ilm~:lJi~d 
A Id ~ I v 

L~UJ LL~:IJ'lJU1~L~nm1 LL~11l::VI~~E1E1n 
q 

"il1ml1L~:IJL~EIL~1Jt~~E1hJ L'lfU 1eJ~~1 
y.JEI~~1 mf1tJ LiJuiu 

-nT':i\liln 1 'Vi3.i (Regeneration) 
~ I I d 

m::mum~~~1~~1U'lJEI~~1~mtJ'YI'lJ1~ 

Vl1tJ1u~u:lJ1'Y1~LL'YIul"'LVI~E1uL~:IJ L'lfU 

'I"I~1U1L1tJ ~11'Y1::L~ LiJuiu 

~ J' ....... I 6'..1 \I 
2.1 mm~:lJum~tllJ~::~~flL'I"IElEI:: b~ 

q 

(~n:U-1t11:::111'Y1l1il\ln11~1J~UBlIil\l~\l3j2i1~) • 
2.2 "il1nm~flmn l1Jnllm~:IJ,rm1tJuflm~1~~~oi!1~ 
'1l'u~l~lh~ (liJ~11, 'W1113jl~tlaJ, 'Wa1u111t1, 

2.3 L~m1,'I"I1~1ih.rrtJ:IJ,'I"I~1u1L1tJ1um::m'il.m~ 

H1J~Wrr~~n~ru,::~ LVI ~ E1ULL~::LL~n~1~n'il.E1 ~1~ L1 
q 

~ A.ct: .c: 0 ~~ CJ.,.I 

(l'ViaJilU ~il aJn111'WaJ;)1U1U;)1m'1faa~\l~U 

1 ff tI\ll'1fa al~ tl1 11 a::: l'1fa a a n ~1~3j in :u-m::: .. 
~ ~ A ,.:::. d I ~ 

1 'Vi3J ilUl '1fa a l~ aJ 11~ ""1'YI11~ n G11\l ~ iltJU 1 ~tJ il\l 

2.4 LeJm1 ~m~LLU~L6Jl'~t~"'LiJ'il.V\'u,EIL~n"J t~tJVltl.E1 

ll::~E1n EJeJn1l1n~~~oi!1(9lVltl.1 m~:IJ llum::rr~ LiJU 

~~~oi!1~ 1 VI~~~~n~ru,::L VI~E1ui1 L~:IJ LL~ij'lJ'il.1~L~n 

n11 ~tJnn~::1J1Un1~ 



(Sexual Reproduction) 

Lllum1~uwu1f~iim1fffl\lL"Iffli~uwu1f 
q q 

L 'Y-lfl~LLfl:::L"Iffli~uwU1fL 'Y-lfldj £J 1<n £Jnl1LLU\I 
'U q 

L"IffliLLUulll 1€l-nff Lrl~Ln<nm1t1~ffUrr 
nfll £J Lllu l"If 1no/l LLfl:::L Iil~qj LllUct11 ei€lU~\I 

lifum1th£J'Yl€l<n;n~ru.:::WUlim11lIilln 
q 

rr\l'YlmLfl:::LLa.J 'I'll 1 iLn<nmlllLLtl1~U'Y11\1 
WUlim11lLn<n;ju1u-:fUfln'VIfllUli 

, q 'U 

1.1 m1t1~ffUrrm£JU€ln(external 

fertilization) 

2.5 'Y-ll11iiL.n£J1l iim:::1J1Um1LLU\llbLfl~£JffLLfl:::l"If 

1 'Yl'Y-lfllffGjfll€l€lmUU 2 €l€lmUU 2 ~1UL'Yh ~nu Ln'il 

bth~b61flilbfl'V\~ 2 b61flilGf b~EJnm:::1J1UnT~~wu1f q 

i\ln~1111 (nTmli"t!t!mflu 2 ~1U) 

2.6 V-lfllU1L~£J iim1L~1l~lU1Ui1£Jm:::1J1Um1fffl\1 
~1WlJ €l\l-:fl\1 n1 £J~"lJl'il'VIl vltl;jU1l1'Yl<n LL 'Ylu1 i 
L 'VIii €lUL~ll L~£Jnm:::u1Un11~uwu1fi\ln ~1111 , 
(nl'.i"on l'ViaJ) 

2.7 Iillnm1ftn~11unlilm11l nu LLfl:::il\1 iim:::1J1u 

~WUf~L'VIiimiLLfl:::LLo/In~l\1nu€lcil\1h(L'Vi3jt!U fit! ii 

~t!"~1 ua~l~L'WA'lum".iam'ulf UGii"~LL~nGh" • 
flU fit! m".illam.nr1Lif01Jt!"L'WA'~~L~13J1~HUJ) 

2.8 mw ~ €l £J~1 L ~€l"lJ €l\l L 'Y-lfl~~ L -ll11l1t:-Jffll"lJ €l\lnULtfl::: 

il\1LLo/In~l\1nu€lcil\1h (n1HYm~ iim".illamJJ'1Lift! .. 
L~13J1I!H'f3J1l1t1ut!ni1L'WFHiitl LLGi~1\1L"'Ff~ iim".i 

... ... .. 
lla t! mh Lilt! L~13J1 ~H'f3J1l1 til U~1L 'WFfLii tI) 



1.2 m~u~ mt,IT1l1 £.11 U (internal 

fertilization) 

a" a" a".d I a" 

'VI Gh'l';nm.tUmLLS1::Um ~£.IU ~l:JJnULUS1 £.I 
'1.1 

fi1eJITu1 £.I1u11Jn';)m~:JJ 

3. m~f)fi1J1u (Explanation) 

1. um~£.I'U,'h:JJflueJiiunmfi£.lln1JU~::Lfl'Yl"JJeJ~m~ 
~1Jvru1f t~wm~m:JJfi1m:JJi~~eJ LUii' 

• 

.d .c: .:::I.:::IA A.JI.a .., 

1.1 ,nnfl1'1"1'Yl 1 ~~:JJ'lf1Cil'lf'l.l.Cil'l.l.flaa:: b"a bb~:: 

un L~£.J'I.I.i~ LnCil L~111l1'1"1'Y11~'lf1 mLS1::1l1'1"1'Y11~ 

"JJ113j eJii1l1'1.1.1ULLCiln~1~nUeJ ci1~ h ('W11'1ii L~mJ . 
iim1'LW3J,)1lb1lb ) 

d .c: .ddA A J".cS 'VI 
1.2,;)1n1l1Vl'Yl 2 ~~:JJ"lfl<1l"lfU~UfleJeJ:: b~ LLS1:: 

um ~£.Jui~ L n<1l L~111l1'1"1'Y11~'lf1 mL S1::1l1 'I"I'Y11~ 

"JJ113j eJii1l1U lULL<1l n~1~ nUeJ ci1~ L ~ 

(~1" Tl9luiim1'L~3J~hwm") 

..... 
co 
00 



1.3 'IAl1113JlsJf[JaJ3Jm1b~aJ~1'U.1U ~ln 1 b6JfSltfdju 

2 b6JfSltfl'\.1,'lJru~~'li\\l1Jln 2 b~fJn 3JSlm-'lSllUbUU 
'U 

t'1J~.\J m~b~aJ~lU1U~.\Jncil1bn~1Jlnm::U1Um~1~ 

(m,-iui'l-l>B) • 

1.4,rnb~£JU~~ ... hm"~lJ~u1fuaJ1£Jn\la~h(m'-1~3J • 
~1'l-1>1'l-1>~fl\l~\lij~1Gl2t"Gll~tJ1n'l-l» 

1.5 ~ln1l1'1Al'Y11\l~lWnl [J'lJa\l'lAll-:i1iho]f[JaJbbfl~il\l;jj 

~l'\.1,'mbb~Mh-ilnuacil-i1h (l~3J~Wnl'-lijl<BtJ3Jij 
1 l'1$t'uf U~111\1ij 2 l~fln) 

1.6 ,rm~£Jui\lLn~'IAllJ".h lum1~lJ~ufna\lil-i1~-il3J • 
2 biJan 3Jflb'lAlf'! a~hul\1 (2 1'V'1~1'V'1~~ l'V'1~lijtJ) 

~ 

1.7 ~ln1l1'1Al,rm~£JU~~11'1All-:i13JboJf£JaJ~lbUU~a\l 

alftm'lAlf'! lum"b~aJ~lU1Ub6JfSltf'VI1al3.i 
(hi~11ii'l-l» 

~flfl1117tJ'l-I>7 
~ ~------~------------~ 

...... 
CD 
CD 



m 1 im111i'b ~m~ 11 bit £J1n1Jm1~1J~u1fbb1J1Jhl 
'IJ 'IJ q 

el1flm y·m hwn ~11i1'W111~b~£J11 blluiCilfb6jf~ tf 

b~ £J1 ~1U1J1 mJ::'W1Jm1~1J~u1fbb1J1Jhl el1fl£J b'W Ii! 
q 

t~£Jm1bbtl\lb6jf~tf~1n'VIrt\lblluGH1\l (Binary Fission) 

£Jni1eJ~1\1m1bbCiln'VItieJ'lJeJ\lmf1£J (Budding) bb~:: 

nT':i\leJn 1'V11l'lJeJ\I~11'Y1::b1.~ (Regeneration) 

.., . 
4. m7i1t11t1f1113J7 (Elaboration) ... 

1. ~1b ~l1b~l1i1eJ ~1\11.h::bll'Y1'lJeJ\lm1~1J~u1fbb1J1J 
'IJ q 

11leJ1fl£Jb'W1i! b"llU n11G'f.f1\1G'ftlel'f (Sporulation) 

'lJeJ\lb~~ 11 bb~::m1~i'1\1i.nJeJf'lJeJ\lbb1J~Yh1£J 

- bb1J~.yjb1£J~~um~£Jm1bbtl\leJeJmllu~eJ\I 
q 

~1U bb~::m1~i'1\1 beJut~ ~tI eJfbllub W £J\ln ~ '1.n 1 um1 

'VI ~n b~ £J\I~\lbb 1~Lf eJl1 '1.llb 'VI1J1::~11 

I\.) 
o 
o 



A .co ... ~flnTn7V"f n1~1 (.9) tLi.~:::tl~::a3j"Ua ttu1AIPI i'f1~::: n~:::lJ1"n1~t~V"~ 
OJ OJ 

.... 
n1~tl~:::tij"Ua n1~1(.9) 

~,,- ':!V':" -. 

~~"'i t\ '. ... 'i' 
!~ t ... ~r. ' 
~·~t~~ 

- nl':i\lan 1'V\~(regeneration) m::Ud'U.m~\lan 1'V\~ 

"lJ a\l ~\I~-7f1~ l~l<?ibihu -WtJ\I b v1 a b v:i3J1il1'U.1'U.b v1 a 

fuJ-w'U.lfaci1\1 b~tJ1 bb~Gflm~man 1 'V\~b v1asria3Jbb"1f3J 
q 

j1\1mm~·1'U.~"lJ1Ci1'V\1tJlul<?i b'lf'U. n1~\lan"lJa\l"lJ1"1f1 
.. 

~1b3J'U.bCila1 

5. n1~tl~:::t3j"ua (Evaluation) 

fl11 iUm7tJ'U.aamb1J1J~\l3J t 'U.'tl~'Il:a'WU1::bll'Y1bb~:: 
'II q 

"lJ a\ln1~ff1J-w'U.lf~\l1 'U.a'3J~ 
q q 

, . f- .. 

I I:.~~ 

ii~ 
-- ~'~ ....... 

~.~~ --_ .. ---• f - ••• --

.~." ---.. - -
-~'-J 



t,.\1 t 1l1"tIPl1l13Jf)(iUJ~n:U-1 • 
U~"m,.,r6ilm,.t1l1"71~11 31241 ih1't1l11 1 i" 3J. 4 t~E1\1f1113J'Vl3J1l1Ua::~1'l11m\lih1't1l11 .. 

Q..I 0 ..-::II Ij.I .. I.cc ~ 4 If 
1" ...... fHl:u-mfl3J rUT. 2559 na1 ................ ". v1"1" 50 "1't1 ~~E1" "1\1~11lJ,.fPl11l,.m ~a'W~" .. 

~1,.::m,.t1l1"7~ 1~~~~1~nUm::U':1'"m,.~1,.~~1~~~~~1~'VItl.':W~'U,~1'U,"1.Ieh'l~~~~1~ 1m~ff11~tt~::'VI,z1~"1.Ifl~,.::umh~ Gl "1.Ifl~~~:W~1~ ttSl::m::1J1'U,m,.~1,.~~1~ .. ~ J 

mll1'V1Sl1n'VISlltJ'Y11~~1111'W m,.tlltJ't1fl~'Y11~'I4''U,1mnll m,.ih~l'U,"1.Ifl~,.::uu~h~ ~ "1.Ifl~~~:W~1~ 11~'U,1m,.ttSl::mll1'V1Sl1n'VI ~1 £1"1.1 fl~~~:W~1~ ttSl::b'Ylfl1 'U,h ~~1111'W 
q 

vlPl11"::~\I~m,.t1l1"7brlm~tJ'U,-;)ub~fl~dbuf1 ,rm~tJ'U,ln1l1,.tl: 1. Uflnmll1'V1111tJ"1.Ifl~~11'Yl tJ1 i.~ (K) 2. U flnmll1~1~ru"1.lfl~1~1~11'YltJ1~flm"~1,,~~1~"1.Ifl~:IJ'U,]yV 
'II cu QI q 

bbSl::~~bn~tffl:IJi.~ (A) 3. ~lbb'U,nln"1.l1'Yll~~11'YltJli.~ (K) 4. flflmbUUbbSl::~fmu:.J'U,~~ml:IJ~~ b~fl~ m"~lbb'U,nln"1.l1'Y11~~11'YltJ1i.~(P) 

ml:IJ'VI:lJlmbSl::ffl"1.11'Yl1~ 

~11't1tJ1 
& .d G.<'.at. ~a.Q 

m,.ftn]ylbm.J1nUff~:IJ~1~ 

~11'YltJ1 (Biology) ~"ln 

fl'W11-;)ln111]yln1n2 ~1 

• Bios 'VI:IJ1tJn~ 

~~:W~1~ 

"" • Logos 'VI:lJ1tJtl~ 

d ~.Q .at. 

m,.ftn]yl~11'YltJ1ml:IJ'VI:IJ1tJ"1.Ifl~1~1 

~11'YJtJ1 
.c::I .at. .c::I Q..I ft .c::I 0 

~11'YltJ1 mlnft'Wmln1111Ylmn2 fI1 
.::9. d ~ d.ct.Q 

flfl BIOS 'VI:lJltJtl~ ff~:IJ~1~ bbSl:: Logos 
d ,Q.c3 Q..<I ~ 

'VI:lJltJtl~ ml:IJfI~'VI':im'VI~~Sl ~~'U,'U, 
q 

.cto::. d d d .d: a,.. 

~11'YltJ1 -;)~'VI:IJ1rm~ m,.ftn1Yltnmnu 

1.c3 ,Q .c::I A 

In''1.l1 £I fl tJ'VI,.mb"1.l'U,~"1.I fl~1~1~11'Yl tJ1 

i.~bbri 

1. m"~71\1f1113J~"lv (Engagement) 

1.'Illbiltfu'Ylb~tJ'U,hw 1'li¢ilm:IJ~fl i.11d 
'II 

1.11'U,fI1Ub~tJ'U,d,rm~tJ'U,b~tJ'U,1~lfl::h (if11f1l11) 

1.2 ,rm~tJ'U,fi~'hihl'YJtJ1'V1:IJltJn~fl::h 

(1..rit'm1l1"tii lI"f1113J'Vl3J1l1a\ll "~3JfPI) • 

o ... 
2. m"~1"1vUa::f1"'Vl1(Exploration) 

1.1i,rm1tJ'U,bbll~n~:IJ n~lISl:: 4 fI'U, bvlmhn-;)m,.:IJ "iUflln"1.l1 
• q 'II 

~11'YJtJ1" 1~tJm-;):::W"11111'WbbSl::Um¢il~bbff~~n~ln"1.l1~1~ Gl 
'II 'II J 

, 
1. fffl'lllbff'U,fl 

1'U, ,.lhb U U 
'II 

(PowerPoint 

media) 

2. 'VI,r~fffl 

bbUUt~tJ'U, 

~11'YltJlb~:IJ 1 

(ffff1'Yl.) 

3.,.11111 'W bb Sl:: 
'II 

1. ;~Ln~-;)ln 

~flu¢ilm:IJ 
... .,. 

"1.Ifl~'U,nm)'U, 

1 wff'U,t 1£)'U, 

1. i.~-;)lnm,.i~tn~ 

mll1ff'U,h"1.lfl~~b~tJ'U, 
'II 

'" <t 
bbff~~ml:IJfI~b 'VI'U, 

80% nfl11th'U, 

n-;)m,.:IJ 

2. ml:IJtln~fl~ 
'II 

I\) -
o 
I\) 



aGl'l1fU.I1 (Zoology) 

• Anatomy - Ichthyology ~m~lbrl£J1n1J1Jsn 

• Physiology 

• Morphology 

"" '" "" - Ornithology flmmmr:mlJun 
,:9 ~ Q,I 

- Mammalogyflmmmnnu 
"" .. J' ,,:' 
~!il1b~£.I\1~n~n£.lU1U3J 

• Cytology 
'IJ 

.& .d a,... 

Malacology flmmmnnU'VImJ 
• Ecology d .d cv 

- Entamologyflm~lbnmnU 

• Malacology 
bb3J~i\l 

• Entamology .. 
fH)n'l:ffl1ll1'Gl1 (Botany) 

• Ichthyology '" - Phycology 'VI'Hl Algology 3. Ulbnru,.n~!ilUba\l~i'l\1;julum1:ij1ll'VI3J11ll'VIaJ"lJa\l~"lJ1'Yl1\1 
'IJ 

• Omithology 
oCt .c::t cv I 

flmmmnnU~'VI'nrJ ihi'YlrJ1 ~\llu~3J1ll • 
• Mammalogy "" '" "" - Bryology flmmn£J1nU3Ja~ 

• Phycology 
Ct. 6'A6' 6' e:t..6' 
~ b 1 a1b 11!i1 bb~::~a1Ub 11!i1 3. n11eJ61J1t1 (Explanation) 

• Bryology 

• Virology 

• Bacteriology 

• Mycology 

vaih1'Y1EJ1 (Microbiology) • 
- Virology ~mmrl£J1nul1f~ 

"" '" "" - Bacteriology flm~mnrJ1nu 

bbUflYib~rJ 

1. ,rm~rJu113Jnua.ihhlmb~::~1um1:iju~~a~"lJlnmU1l1Vl 
• 'IJ 'IJ 

bb~::bn ru,.nffl"lfL um1:ij1ll'VI3J11ll'VIaJ~"lJ1 laJ..ul biJU~ a\l b 'VI~ aunu 
'IJ 

biu m1bbU\I'VI3J1Ill'VIaJtlllrJ libnru,.nu1::bll'Yl"lJa\l~\I:ijiiilll -W"lf 
'IJ 

Q.,.I 6' oCIt. d 6' oI':!:I I Ide::. 'i.I 

~!il1 "iJ~U'Yl1rJ 'VI1am1bb1J\l'VI3J1Ill'VI3J~"lJl!i113Jal"lfVl ~\lbnlll~a3J 
• 'IJ 



i.' 

4. m":iilm~~113J":i (Elaboration) .. 
1. Unb1rJU. i13.J11u.e:Jihh1 rJ 1 U.'I.h:b~W1J eJ\J ~1'lJ1'Yl1\J;b1'Yl m~~ 

"" d Q..<O I 

~11~~~1rJ~~\Jnu.b~u. 

• mrJ11l1~: ~mn tm\J~f1\J TIli1\J ~1u.lh::nmJ 
'II 

Cii1\J 6) 'lJeJ\J~\Jii;5i~ 

• ~1":i1'YlrJ1: ~mn tm\J~f1\Jmn11\J1u.m1~i~'I4'u.1f 

'lJeJ\J":i::1J1JCii1\J 6)1l1rJ 1u.t1\JmrJ 

• im~1u.1'Ylm: ~mnim3-m::tm\J~f1\J1l1rJu.eJn'lJeJ\J ... 

5. m":il.h:aihu.la (Evaluation) 

1. 1ium~rJu.~f1\Jbb~u.~\Jm1~~~'lJeJ\J~U.beJ\J b~eJ\J~1'lJ1'Yl1\J 
;511'Ylm bb~::1JeJmh::trJ~,r'lJeJ\JbbCii~::~'lJ1~bfim-neJ\Jn1J 
~U.beJ\J ~\J1u.~~~ 

q 
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"lf11't1£J1nUm~~1~\I 
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1. b't1flhh~m~'VIarn 

2. L'Ylflt'\.l,t~~Lrt£J1nUm~ 
')liIm~"lJ f)\I bff£J 

3. L'Ylfl t '\.l,h~~\lLL1~­
~f)aJ 

4. L't1flht~~m~fffl\l 

LL'VI~\l1Ii1rl~U 1 'VI3.1 • 
5.11111m~aJLf)'\.l,1"1!~ 

6. ~'\.l,lilI111m~aJ • 

o Q.; A d.co d I 

fl11aJff1flqJ"lJf)\l1"lfl"lf11't1£J1 aJlilam~ 

~1~\I~11i1"lJf)\laJ'\.l,Mcl'LL~::~\lbL1~~f)aJii 4 • 
~1'\.l, 

1. m~LnMIiI~ 2. m~LL'W'Ylcl' . 
3. f)1iIff1'V\m~aJ 4. ~\lLL1~~f)aJ • 

Ln£J1'1if)\lnU~11'Yl£J1 L"lf'\.l, 

1. m~~LL~rnMlff"lJm'W"lJf)\lil\1m£J 
'lI • 

t~£Jm~m~L~f)nu7tflflf)1'V11~ii 
t1~:: t£J"lfU m~~LL~fnMl~::uu!ill\1 GJ 

'lI 

1. n1'aa11\1fl1113Ja"Lv (Engagement) 

1.'lllL'1ilffU'YlL1£J'\.l,t~£J Hif)l~rrI1lU L~a\l tm\lm~ff1'\.l,'W~::a\lff 
'lI 

m ff1'\.l,~m~~1 LL~::maJ~lmaJi\l!ilf)llld 

1.1 1iI1n~f)1~rrI1lU~im1£J'\.l,1~nMliiL;rf)'VI1LrtmnUf)::h 

( 'W'a::'a121'nvllfl\l '"'VIa1\1 ,TflI'a\lm'ai,h"'W'a::fl\lf'f 

a1"~(;I'aa(;l1) 

1.2 tm\lm~ff1'\.l,'W~::f)\lfi'iirttm\lm'a f)::hUl\1 

( m'aL'W1::Li[J\lLd'm~fl T'a\la1.l11 un a mii'm'Wa\l T'a\lL'W1:: 

1. fff)'lllbffUf) 

l'\.l,~llLLuu 
'lI 

(PowerPoint 

media) 

"'''' 2. 'V\'\.l,\lfff) 

"" LLUUL~£J'\.l, 

~11'Yl£J1L~aJ 1 

(ffff1'Yl.) 

d ,::IA Q.I ft 
3. fff)1~'YlI1l'\.l, 

tm\lm~tb'\.l, 
.. 

'W~::f)\lfl 

1. i\lLnlillilln 

IiIf)U~lmaJ 

"lJf)\I'!!m1£J'\.l, 

lwff'\.l,L1£J'\.l, 

2. m~Lij£J'\.l, 
.-

ff~ll';'\.l,1iI f)'\.l, 
• 

l'\.l,m~fh 

tfl~'\.l,ii\l"lJf)\I 

bLn:: 
d 

~f)~~ LL~:: 

o .. 

m~'Y11'W'll' 

~LaaJtf) 

1. 1~1iI1nm'ai\lbnlil 

fl11aJffUlli1"lJf)\lcfL1£J'\.l, 
'lI 

o .. 

m~liIf)ummaJ 'VI~f) 

bLff~\lmlaJfl~L ~'\.l, 

80% fif)11~·h'\.l, 

fililm~aJ 

2. mlaJrln~f)\I"lJf)\I 
'lI 



2. m1"mL1,'l"rn~1~~bb1~~mJ b,hh 
'IJ 

tnJ~Sl"lJeJ~~."i1i/1Ci1 ~~~~Ci1 U111lfl 
• 'IJ 

~mJ~Sl1£.J m1"ueJ~nUm1"n~b·ln::bbSl:: 

m1"'I4'''''YlSl1 £.J"lJ eJ~~U 1~ £.J 1i'Vi qj1bb~n~." 
bllU~"ll'~i11"1n m1:lJ1n bb-n~bb1"~bbSl:: 
ViU1bbUU:IJ1n 

3. m1"'I4'~U1b'Ylfl1 U1Sl~ b~eJn11"eJ~~ 
'IJ 

b 'Ylfl1 u1Sl~i/11l1~(Biotechnology) 

m1"lh::£.Jn~m1~fbbSl::lh::~u 
• 'IJ 

m1"rn1 um1""b~~i1i/1Ci1~1 H'th:: 1£.J"ll'U 

~eJ~u~£.J1ui1W~h." '11"1~<tf."fn~1 • 
ff"'bb1~~eJ~ 

1. b'Ylfl1uh~n11"Via.rn 

2. b'Ylfl1uh~brfmnUm1"-;)~m1" 

"lJeJ~b~£.J 

3. b'Ylfl1u1Sl~~"'bb1~~eJ~ 
4. b'Ylfl1uh~n11"~f1~bbVi~~ 

1Ci1t1~U 1 Vi 31 • 
5. 1f!1m1"~beJul6jf~ 

6. 'l4'U1i1f!1nn~ • 

1.3 ueJmnn 1m~n11"1u~eJ1~'Y1f!U um~£.Jum1UVi~eJ 13J11i1 

1m."m1"ff1U~1"::eJ~Tf ~1u~mSl~1 mm~n11"1~~nU1'" (T,." 
'Vi~mrh.J" m::(;l11H~1 ~611aJU1.h,.t1) .. 

t11"::"ll'1"ll'u1 UeJ1i/~ 1~blluff1u1 Viq) (tn:l*l,.m) 

1.5 un b~£.JU~~11n11"~n ~1 bbSl::1-;)£.J 1 U 1m~n11"~1~ 'Ii eJ." eJ1i£.J 

fl11~f'Yl1~i/11'Yl£.J1Vi~eJ13J 
'IJ 

(~[J"[J1~iJm1clJ11P11"~b1'YUI1) .. 
2. mn~1111 i/11'Ylmbllu1"ll'1~~eJui1~R1fl""ru 1Un11"'I4'~U1 

'IJ ~ 
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1~~nu1'" (It-r"m~tJ"@I[J1.J6I\laclJ(;l1J[J\I"m~tJ") • 

o ~ • 
2. fl1,.a1"1~U6l::A"'Vi1(Exploratlon) 

1.1ium1£JU~n~11un'Jnn~ b~€l'" m1"1flSluti"'"lJ€l"'bm::~€lSl~ 
bbSl:: n11"l'i1W"ll'~b~~1eJ 1~£J1ium~£Ju 

• bSl"lJ~bSl"lJ~ ~n~11ufhJn1"1"~ b~eJ'" m1"1flSluti"'"lJeJ~bbn::~eJSl~ 

• bSl"lJ~bSl"lJ~~n~11un~m1"~ b~eJ~n11"l'i1W"ll'~bB~ 1eJ 
'IJ 

4.11.Jn~m1"~ 

b~eJ'" n11"1flSlU 
, 

it~'lJeJ"'bbn:: 

~€lSl~ bbSl:: m1" 

l'i1W"ll'~b5~ 1eJ 

'" '" "ll'1TYH.J1 

bTl tI1 'li eJ~ 
eJ~1~h1u 

i/1Ci11h::,111U 

'" IS' m::U1Un11"1bm1::Vi 

bbSl::b~eJ~1£.J~nu 
i/1Ci1t11"::-;j11UeJ~1~ 

m1~1'" 
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~U1i1~dm~1I , 2.1lfirn L~£JU~~1.J.ffUCii €lU 1 um~'Yh tfliilu ti,,'lJ €l" LLn::~€liil , 
t::!!l a CIt, .d 

'VI1J1£Jtl" m::mum~'Y11""ll'dTY1£J1'Y1 ~ LLiil::m~'Yhvh~L~1It€l iil,,1u~:JJ~'lJ€l"CiIUL€l"m:JJ~ , 
t~1U:JJ €lU'VI:JJ1 £J ~f€l:JJrf"u €lm! €l~LLiil::'1i €l~1n~'lJ €l" 

A .d.d,Q A d fIJ Q.,.I .d 

~"1I"ll'dCil"ll'U~'VIU"L'lJ1nU£JU'lJ€l" m::mum~~"n~1d 

~"~~1Ci1~n"ll'U~'VIrt" L~€l1'V11~~u~ 
~~1Iul1Ci1111~~€l·m1':i· t~in'lfrn:: CilUL€l" 

1 ' JI 
'VI1I ')'lJU1J1 

n1~~~~€l~U~1n~"~~1Ci11u 3. nl'HIB1J1t1 (Explanation) 

n ~:: U dun 1 ~ ~ U 1i 1 ~ d n ~ ~ 11 1. Lrlmrm~£JU€l€ln1J1'1l1L~U€l'VIlhiUL~£JU fmLt~:: , ~ 

(geneticengineering) 'Yb 1 ijJ irm~£JWh1JflU€lihh1mLiil::m1.J.ffwil€lU ~f€l1lrf,,1i~1 , 
in 'lfrn::~u1in ~~11 Cil111 ~ €l" n1 ~ , 
L~£Jni1 ~"jJ~1<§l~~ LL1.J iil"~U1im~1I , 
'VI1€lGMOs (genetically modified 

organisms) 
... J' 
~"U 

2.1 GMOs (Genetically Modified Organisms) ~€l€l::h 

(i\l3j;l1G1~3jm'aiGiLltln\l't11\1,""fm'a'aiJ) • 
A Q,.I .d ~ .d.c:f.=. A d ~.d 

2.2 L'Y1flUflm~CiI~£JU~1n~":JJ"ll'dCil"ll'U~'VIU" 'Y1:JJ 

flrn~:JJul1~~,,1.J~1~tlU1 :JJ1~m'1i1n1J~U'lJ€l"~,,jJ~1Ci1 • 
~n"ll'ii.~'VIrt" L ~€l1 'VI'~"jJ~1Ci1~~flrnin'lfrn:: 1'V111 , 
Cil1:JJ~m~€l"m~L~£Jm'Y1flUfl~"n~1T:i1€l::h (,""fi • 
1ff1nniJ) 

if)m'al'itl"~ 
~ ~------~------------~ 



A '" '" ~em1~11~~~ n1~1t91Ui'I::l.h:a3j~~i'I UU'Jflt9I ~1~:: m::1J1~n1~1 ~~~~ .. .. ... 
n1~l.h::l3j~~i'I n1~1t91 

2.3 Lau 16jfafffi"ll'''l Um~~~~1 L V-l1~"l.I eh'l DNA LL~~ 

Lau16jfafffi"ll'''lunTJ~a DNA lum~'Yh~iLauLa~1£J~tUJ 

tfuii~m~£Jn';heJ~h ~1:IJ~1~iJ 
(Leml'1l"aJit91~1L't'f1:: (restriction enzyme) lii~@i 
a 1 ('" all'" I '" lfl~lfl lfl~ '1l'3Jt9llfl~lfl i'lln~ (DNA ligase) '1l'G1f1t91 
a 

lf1~lf1 ) 

2.41um~1'1i'iau16jf~i~~£J"l.Ia\l DNA mam~1~tliil1£J 

~£J"l.Ia\l DNA .,f\lV\:IJ~~LL1J1J (2 U1J1J ~f1tli'l1m'Vi"~1 
tJ • .cf IQ,.,oI Q"I 

Ui'I:: i'l1~'t1 tJ~f1~n1J~'Vi~tJfI\l DNA) .. .. 
2.51lifiU£J:lJ1um~L~:IJ~1U1U"ll'~"l.Ia\l DNA ~am~L~:IJ 

q 

~1wml u~\liiii1~ 1~ ('t'fi'l1~3jt91tJfI\lU1Jflfh1~) 

'" . 4. n1~ilm~fl113Jl (Elaboration) 

1. im~£Ju11:IJnuafitl~1m~:lJb~:lJb~mn1J~1a~1\1"l.1a\l 
~\liiii1~~iim~~~LLtliil\l~U1im~:IJ L"liu t1LV\~eJ\I, 

q 

-n11tV-l~, aJu~f\l, :IJ~Liim't1f1, :IJ~iil~na, ~1£J, mh~1 

(vh1iJ1aJU) LL~~ ~ma"ll' 



"" .. .... 
U'l-1>1 A {PI 6'f1"i::: n"i:::U1"m"il "ill""i 

OJ 

2. um1tJ'j.d1:IJn'U,-llfl?illfl::-llfl~1n~"lJeh'l~l5:IJ h~~~fl~fl 
" .cI", 

nT~m"i\l'1f1<i1 

5. m"itl"i:::lij"~~ (Evaluation) 

1. m 1 ium1tJ'U,L;itJ'U,flTI'IJ1 tJ 1 'U,i1-llfl ih1'Y1tl1 Lri m-llfl \I 
'II 

flci1\1h1 'U,if1<i11h::~11'U, t~mLU\llh::L~u1 'U,~1'U,"lJfl\l 
6' '11 v 1 

n"1LL~'Y1tJ ~1'U,nTnm~<iI"i LLfl:;~1'U,fl<iltn'lm':j'~:IJ fl\l 'U, , 
H:IJ~ , 

. if ...... 
eln1 "il"ill ""i 

OJ 
nT'i1{P1U~:::t1"i::lahu~~ 
.... 

m"itl"i:::lij"~~ m"i1{P1 

I\) 
o 
co 
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'II ~ 

• I ...... .dI 
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V'l.~. 2560 
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22/229 tl.111T1~ 3 U"lIl-\1"iJ€lllV'lG-l L"lI~"iJ~ind 
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iUdl"lfnldfld 
'II 

h-\lL~£JUL~~£JlI€l~lI~nMl 227 tlUUV'lnnL-Yl 
~ ~ 

",.dI .., 

lI1HJlI~nMl~€lU~U 

"iJln h-\lL~£JU1.hl~ru.dlM!Jdal1-\1 

al Ll1 mii€l-\l i-\l'VI1~lldl~UU~ 
~ 

3Tlmll~nMl~€lullG-ll£J 

"iJln h-\lL~£JUlldl~ru.dlM!Jdal1-\1 

alLl1mii€l-\l i-\l'VI1~lldl~UU~ 
~ 

&,,,, A 

fld~ltl~dUru.SVI~ (fI.1J.) 
~ 

&' A '" 

"iJln "iJW1G-l-\lndru.1I'V11TYl£J1G-l£J 
~ 

nd-\lL 'YlV'l1l'VI1Ufld 
~ 

. A .dI 

n~.lI. tll"l111'Yl£J1~ltl~W!nMl 

"iJln 1I'V1l1'Y1£J1~£J~~Ufl1U'YId1h~ 

nd-\l L 'Yl'V'l1l'VI1Ufld 
~ 
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