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This study aimed to compare relations-divergent production on figural, 

symbolic, and semantic by Mathayom Suksa III students with different levels of 

mathematics achievement. 

The subjects consisted of 375 Mathayom Suksa III students in seven schools 

under the Office of Basic Education Commission, Kanchanaburi province, during the 1 
51 

semester of 2003 academic year, through two-stage random sampling. 

The instrument for the study included Divergent Figural Relations test (DFR), 

Divergent Symbolic Relations test (DSR), and Divergent Semantic Relations test (DMR), 

and mathematics achievement test with reliability of .8057, .8252, .7722, and .8119, 

respectively. Then data were analyzed by one-way MANOVA, one-way AN OVA, and 

Fisher's Least-Significant Difference. 

The results revealed that: 

1. There was a significant difference at .01 level among that centroid of DFR, 

DSR, and DMR by students with high, moderate, and low level of mathematics 

achievement (Wilks' Lambda = .832, F=11.865). 

2. When compared each test, it was found that there was a significant 

difference at .01 level among that of DFR, OSR, and DMR by students with high, 

moderate and low level of mathematics achievement (F=19.554, 30.297,11.185, 

respectively) whereas in each pair, it was found that there was a significant difference 

at .05 level among that of DFR and DMR by students with high, moderate and low level 

of mathematics achievement, while at .05 level among that of DSR by students with 

high and moderate, and students with high and low level of mathematics achievement. 
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~ .. 

~ .. t.I ~ C lTd ..... :'I ..... X 
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• w 
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Two Factor Theory) 'YIt)1:I-~1~nf1fla (Hierarchical Theory) 'Ylt]1:I-fl""a1t1Ii111.l'$::nmJ (Multiple Factor 
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• I ." Co 1 " .. .r '" ~.,J ~ 1" Co I .. .:'1 u,,::nEU'il1 tI il \lfl u1::n ilU'II t'l1 EJilllU 'Ylt) H!)\.!.1Ifl1111f)<mntl1nU Tn>! a71>!Lba::fl \If! u"i::n ElU'Yll\1H1I El\ll1L u U. 

fl1l""'lnfl1W~U~lU (Primary Mental Ability) a~ 2 LLU1 ii[J 'YIt)1:I-~'lIa\lL mrfH1'i1tJ.. LLt'l::'Ylt)1+~"1Jil.J 
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lmnu 95.84% ";J"lWl ";]l-I.1'lL1EJ.:J (2542 : 80-82) WU11 '\.I,m"SEl'U.l'l:IJHaff3Jq'Yllim.:Jm·mtll-l.Wiln'lll~m~ 
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WVlm(1.l,l'la"~~'Ill'l~IIl'lltl~~a3Jq'Yl1il'lI.:JnI"Sb·W'IJ.1'lilf1m'llillftm flEl I.bUUl'l'llanU1Cilnl"SfiCilml-l.mMJVilU 

ifJ,lGlnlYruJ",l 5 LL1JU 1'ilVa1lJ1~{lWE.I1n·STI1H~i:IJfJ'Yl~m\Jm"SLivUl"1l1f1tii.'ilillal1lft~ffltJ~:; 83.90 
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Hna:IJf!l'l1i'Yll.:J0I1L"S£JUflrn'ilillfflil"S'lJa·nl.m"lV'U.'liU:lJliEllJl'lnlY1U'Yl 3 'lJ.,,11::1. 'U. "S:: V"ll'U.'ilflnl"Sff.:Jbff"S3J 
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~ ~Hi.l ql1ifn1-3 m1l~UU1m fl tUGlf'l1ftlilf'li1~nu hUJ ii';lGl3..i.:J"V!ll1 EJ L~ vn::i.:JU • • 
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" 

2. Lv1mm[JlJLfiEJu~flm1f1'11munttEJLLUUm11JNil~UTI~1Uityim~nt'ila.:Jltm1t1U'Y\iid::iu 

~~illq"r1~Y11.:Jm1L1[mi".lf1flmflfl1R'i1fff~ th"n~1.:J LLtl::~1 
" 
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w " 

"" .J 3 1l1fiL"llJU'Yl 
.o;tl ,.:I T .d .... - • ... td ..t. J'" .... .... ...... d 
unTSflntoJ.1 2546 '1Iu-3~1.:JL"'j"EJUff.:Jnlil~TI.mntl.flm::m·nJm1m"'j"flm:l-1'i1U'VrU~1U (ff.:Jn'11mmn1JtyflntoJ.1 

L~ll) ~.:JV\1'11n1ru';lU'l..l1 ~1U1U 30 h\1L-:;UU ihrm~[Ju~.:JY1lllil 5,347 flU 
w • . 

millt1ilE1cl1~riH'tum1~ntoJ.1t1Ufll1f1~-3d LiJ'lJ.Um1UwffulJllUlliintoJ.1tJfi 3 rm1L1EJU~ 1 • 
~t .d ,. ~ ............, d t:...K _ - -.. A 
un11f1n'l:l-1 2546 'llEl.:J L"\lL1£J'IJ.~\'nlilff1'IJ.n·.nUflm::m11lnT'in1"'j"flm~1'i1WYmflU (ff·m~mllff11Jtyflm~1 

L~hJ) i-\lY11Iilmty';lU~~ -;51trd'IJ. 375 fI'IJ. • .nnh-\lL1£J'I",.,r\ll'll.l'11 7 l"m-:;uu :B\lL~an1l11\flumd~1JLLU1J 
" 

ffeWiTuIilm", (Two-Stage Random Sampling) 

2. m'lLLthifflnH1 

2.1 m-HL1hiht!:: flu ~i::rtu;.Jmf1JCrn~'Y11-\1mdL1£ml"1f1m\i.~~1fflilf -;i1bmn ElElmil'IJ. 3 
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U!.Lrt~U.~ l;yhc--GfT.c--ertl:1C-LlAll!..LrtLl'!ftLtl; t:-UClLIlIl1.(UOJ}:mpOJd IUa6J8A10) lJ'I1.U'I1.1Bt!J~!..LU . ~ ~ F • ~ -

:: U.t 't!1 lA. •• U~ rtl.BH 1'.... .... 

l..Rl..LmLl!Jg'ltMrt~lll..tl;f1m' nnut\. 113 1h~r..L..US 11 S"Z'Z -'11" ... _ ..... 'O!;P 

'tURU~ fu.Yt\.L~!lnMIll:1 IlLtlmm1 IJt\.U'I1. 1 IlI!J ~!'LU IH1 l"Z· Z .. ,....... " ... -.... ....-
II> 

MUJfL!.11.L~§L'It~IlErtu .. lmmm,!LU'I1.1Gl!I~tLUSt1 ~ ·Z·Z 

pt:-~ L"-Il]:1rtLl!J {. C-l..!b'l1.L~~GIll:1C-LU.U!.LIlLYIlLt~'t1.~mGGC-fL'mt!Jllb}(lt-l-~k! 

C-GI1.C--BIlYC-LlAC-L}l:1gl,.;lgRhu.ftLtilf1m':~!i'''fl,!\un'GI!J~!'LUI:1t1 G~ ItLijltll"t.~ Z'V 

v 
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..,..... Q.; - ~ 

r.Jflm1f1iililL\l.mUJmJ1Jfl1ll1HlIYl~1j 

~1u.\l,nil8mi1u 3 tIllU flu 
1. r.Jfln11fliilflLun'll'mtuUfI1ll1imoi'U.n 

,!CIo. _ _ ..... " 

3. ~H~m":if1iilmUmUltLuufl1ll1H3JYlU1j 

~llU1LHL 

Um1E.1u-F\l,;JUllIflnHll1 ~ 3 ~ii,.::<illl r.J fl imrYllfrn-lnL1t1[JlJ..l"Jflf1 ru.iil\TlLHiilft?h~ nu 

iir.Jfln11~iilaLtl.n,r[JLLUUfI1LlIi3./vrlttf~1'U.~UmYl ~l'U.ityinHn! LL~::iih\.l,mHliih<\lnlJ.. 



1.1 m1lJ'VIlJ111"1Ja-lm1lJffll.lTH1'Y11-la'~Hl-l 

1.2 Y1t]l!f~m'lIH1l1l"H'l'Y11-la'l.In~ 

1.3 m'l.Ii)(m~n~ff"nt1 

-.,,( .d ~.... ... 

2. t-ImnJt]Y1lJY11-mTnll1U1'l1'fltl4~fi'a'm 

...3. mI1Lfl11:,{m')JlL1.l"nh1'U."1Ja-lv11LL1.ljo/l1l.1'1'1~111vi1 
.c:t, .... eJ".l .... 

4. Lan~I-l'U1li1l1'YlLmn,]Hl-l 

4.1 -l,uliulu'il,-l1.l1:LYlfI 

4.2 ~1'U.lilllu1..h::LYlfI 

1.1 A"J'aJ'tUJ'!l'llD..lA11aJG'f13J'1nt1'..l,UJehJ 

lJUMvLL'iI~:fluijfl1'lJuo/ln!ih311ul"m1~lijJu1inu1l1Y1Y11-lftlle:J.,1 ~-lm111H111'1C1l'l1-lftlJa-ll~ • 
iitjtmU1l1H'ill-l CJ 11'" vi-lYl fnilufLLlJU. (Spearman) (~1," ft1UUfI Lw::a-lfltl4' H1Uff. 2541 : 14 ; 

81-lB-lvln Spearman. 1927) mhT), m':lJWUJ1jC1Y11~a':lJa-l ii 2 e:mhJj::nB1J LiJUfl11l.1tnlJ1jO,.t111.l 

LLa:fl1111Wlll1jC1LUvn::mh-l . 

LY1afa'l~u (Thurstone) (~hu ff1UUflLL~::a-lfln4' ft11111~. 2541 : 14 ; 8'-lfl-llil,n Thurstqne. 

1", i1::' ..t .1'" 1938) 'I'Ifl1,lJ'I'I:IJ'U11 fl1'l.IH'lJ1jC1'Y11..'1al.ltl-lL Ufl11lJWllJ11n"1J,"YlUj1UY11~lUH1-l 111::ntl1J<il1l1 

fI11llffllJ1jtlr;i"Uv11Ul'll fI11l.1ft13J1jC1'ii,\.U1'M1 m1l.1iiL'VIo/it-Ia m-n, Ii' fI11lJ-;i1 ij~i:IJ~ut LL~:: 
• 'II 

m'lJflrla-lLLfI~hlumj1im1Y" 

nawElf!il (Guilford) (~"JlJ, a1UUflua::a-lfln4' Wlmlfl. 2541 : 14 ; a'-lB-l';J1n Guilford. 19G7) 

1 ~ fl11lJ'I'I 3..1, Eli, mIll R,lJ'IC1Y11-l fflJ tl~ L iJulm-l Rfl-l HI 3..1 ij ~ elUd11Y1;1U'l1 nr;i','!.u It'f1 ..... 1 (Contents) 

r;l1U1TIn1ji)!il (Operations) LLa:r;lIUt-lt'l"1Jtl-lnlji)<il (Products) 

mfL~E)'f i filii (Carter V. Good) (lJ1~i'i. "il'l1::jYl. 2537 159) 1Iil'limll1'i'1lJ'1U'llEl..'l 
'IJ • 

fI1'lJff1lJ11C1Y11..'1fflJEl..'lH 3 ,xu ~El 

- mllJff1)JljC1l"nT)·1.l1uri11';;L·Ji1Jluffm,"mlrn1'V1311r;leJtil..'1L11LLa::~lIlJfeJ£I lLa::: 

fI11llLnlJ1"m 1l1.n11L1UU-llil1mh:::ffUnllrn 
" 
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-... "... ..... .., ......... .d "" .... _~ 
- T.:'1l1J'lJ Eh1ml3JWl3J"HlYl Wl3Jl1"n1'1l ~'Ilm mme:h13JElYl'llaEllJ L '.1.111utyQJ1 

Ln'ma~ fl3JLii~ (Gregory Kimble) (3J1att ,;)'Y1:::1?l. 2537 : 159) 'lltml3JYlmr.dl 
~ 

A113J~3Jl1nYll~~a~ ~a~~113J'lJa~A113J«13Jl1"a 5 ~~n11" ~El 

ityan~m 2) n11flIllYllLWllt-HI 3) m1"m:::fl1 tGl[Jiiml3J1i~Yl3J1[J • • 
''Ii~~~ LHI:: 5) m1t1i'uGlu.1Yi'L"li1nuam1.ml1"m1Y13.11'li 

1" d d '" 1) n11 "lIm::U1u.m1'YlLn[J1nu 

4) mwiju1iqiai~Lb1'1liEJ3J€lth~ 

«4iaVlmfGl (Stoddard) (\'l~';~u.f \'l~M1a1l1. 2542 : 35) 'lltml3JYlmtrh Yl113Jfnm1t1 

rn~fUja~Ltlu.A113J«13J1"fI hmTYrhihnn3J~ihinMm::i~tr flEl 1) iiA113Jrl~[Jln 2) iiA113Joiu'lfau. 
~ 

3) Lilu"mJfl1"3J 4) jjmu.fhYl1~i~Tl3J 5) mjlu.~1'111h:::,h1U. 6) ilm'3J~L~tln1Y13.1 7) 'ii'a~H'LL1~';)~h . ~ ~ 

Yhnnam. 2542 : 35) lY.'m13JYl3J1tJ'il fl113JGf13J11f1 

m~a3JEJ~~t1u.m13Jl:fi3J11"tllu.mn;,n'li)m13J'ih~ ') ~ 1) [J1n 2) <J5U'lfm-b 3) LtlUUl3Jli113J 

4) 1.IT.:YleT'IlYl1~lf'l1M~n\l 5) ilnT'j'tlf1Jlh~1Y;m1G1Li:hy.3J1U 6) lYi'flrnfilYl1~i~fllJ 
.it .., , 

1 A.r '" A ::. 'I '" 1 1" A ::'1 
'IlUflGl'lJu.la~ LLtI:::enlJ11mmJoln-;Jm13J1.-b1.-b ~'II 'IIU "1fft3J1li fl113JEJ'IlYlU. LLa:;fl1l3J<i1~ 'Ii) 

LYlElfLL3JU. (Terman) (i'l~';~u.f i'l~M1t'l'1n. 2542 : 36) 'lYi'fl1l3JVt3J1U1l mllJft1lJl1n'l11~a3J£N 

liJUfl113Jft1m1nl\l.m1flGlLLa:::lu.1t1'lJa~ml3JfiGl~\l.'Ii)::iiifl'l~rn::LiJ\l.m3Jlin3J 
'" 

flL\.I,ll (Alfred Binet) (?l~';-~wtf \'l~H1af11. 2542 : 36) 1Y.'ml3J'VIlJ1£J11 fl113Ja'13Jl1n 

."m~nJfI .. lLiJ\l.LL\l.11,r3J lt4m,.lifl1l3Ja1m1m ~a 'lYi'L'll1 l'1i)i~ 'l'll~~'I'Iit~ mlJ~nMt\.b::Lm"tl:;"lJa.,,~ .. nf\.l,"J LLi1 

U,1fl113Ji'fl113J L "li,l ';)~''lii'U3J,l U'Il'lllL tI~" LLa::~futl1~ L ~ a 1 iLilm~ '" 1Yl1" l\l.nTHL n'l-!J'I}ruYtl1 Yi'U'j"'HI N iii 
~ , ¥ \ 

'1113Jl~tlU1:a'~fl1\l.1unlR~u'u • 
L'lflau::caf (Wechsler) (lh::wlYl Dmmm. 2538 : 112 ; a1\1E~'Ii)1n Wechsler. 1958 : 7) 

l'iml3J ..... m£J·:h mlllWl1l11nYl1\1a3JEl~ ~t1\l.Nfl113J·IH)~~nU1l1\'l'lJtl\lllflfliil~~:::m::li1~\I~'~ ~ mh~Sj • 
~(j1Y1l11l1 i1'1lmh~iiLYt'llr-Ja LLfI::tl111~1L·1Y,rill~\ltL1lil~a3J'I1i'Brll\1illl'i:~'Y1~.rnw • • 

LW~'IlLLll\l. (Feldman) (tlr.:l:fiYl EffM'II1. 2538 : 112 ; al~a~.:nn Feldman. 1992 : 382) lt1l 
i'llm\3Jm13JYl3J1£J"lJa~m13Jft11111nm~ft3JEHH 3 m~3J ~~tr 

~ . 
- fl113J«13J1'Jflm~t1'lla~Lil\l.fl1l3Jl:fi3J1 .. itlhml"SLLniJqJ""'1 ft11)Jen3J11m:a~LVtiilN~ 

LL~::«13J11n1::'!Jl~m1LLn iJruYil ll1i'Vt fnn'VI al U1 ~ . ~ 

- mlllff1m"f'lYl1~alJB\lLiJtl.m13Jft1m1'nYl1~f11~1 

- ml3Jft13J11r1Yl1\1a'3JEl~Lil\.l,fl113Jft1m1tlYl1~t1\1fl3J <R .. m3J1un~ n11'iiUDi3J~wITnu 

n~11tlilmn1.l ml3JWl3J11nm\lff3Ja~ fit! mlllff11111tl"lJu~lIflfla'l,"nTn~m~i' nl1fl'llVlWM'lHiiI 
" -t ~ .. 

n11i'lliuh m'JuniJruYil 'i1f1alil';),"m1u.lml3J~tlH'l'ilil'1ltl,.::1[J"1!'lf nl'~·tlfutl1~i1La~~£)~~Ln'i1~u3J 
w ~ • 

lLa:::ffm,"m1m'iil~ "J "vi'arll~lYl3J1::a3Jua::iitl'J:::aYl~mw LLtI::«1m1t1~1'J.(I'IIu.lt1.ff.:Jfl3J'l<fi'mh~LiI\l.~ 
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1.2 flf)ltDfl"l13Ja13n7t1fn,JaaJ eM 

lJflflml~iiI::rru.ijmlllLLCi\fl(ih'lHl'"'t1 ;f,"mjnlJi"~Uflmni\l.L~1J L3.ii"~::lu'U.lfl1"rn"1l1EJ 1," . " . 
'lItl"LL9iiil::uflmn'l1£li"Ll'l~HtEllJ~lJflfliilL")Hll~H lm"ri1-m1l11'U.'lIa"lJflfliiI~fhiruiit1aRiliJruwl oli"nEl 

11;, ,,"'" ... .., 

LiI,"ml2JHlllTHlm"HllEJ"rlfit;'\9i'l1l1LL~rllLitCii 'Yh1~1l,"1YEfWl1l11C1L1EJwi'Lu~::'Yhfhm111lIill" ') '\1Pi . " 
~'lllll'lflitlEJ-\I"i11.;,rn~f1~Y1 tllLliil::\rnn11flm~n 1.; fl'llllH'U. h 1 ,"n11tim+ll1lm'1lLi11~ Lfi tI'lnU • 
fl"llll H11l11C1Y11·,HUI tl-\l L ~ tlith1n11~9lI,"11.Jflfliil 1 iL~~tynl'll'lU1Vllllin[JnlV-lytij ~"ijYlq1Y~ 

..... or 
mlllHl1l11C1'Yl1-11Hll a"l'I iil1 tI'Ylt)1YlJ CiI-11," 

1.2.1 'Ylql+~a-\lfhJ'S::nalJL~[J'l (Uni-factor Theory) 1I1"iiLitlnYlq1Yljdi1 Global Theory 

~1it;'\'YIq1Y~iffi aiiL \.hi"LLiiI::;llEl'U. (Binet and Simon) 'Ylq1Y~dLt;'lI.t11m" H11-11'l1a" L "lfT1iJt)ltyllu,"in1Ynb:: 

8'U.Vtd"ti,"L~[nL3.iLlti"LLtlm:ltlmthuh'U.tiElV mrlUnULilll.mlllin1l11n~'l"h.l (General ability) ~-II 
a'lll11tl L ii u'U.lm" afl" l!i1i-ll1l1V"l 

... ".1 ... or..,. T ~ .. 
1.2.2 'YlQ1Y!]REl"El"flu1::nau (Bi-Factor Theory) 'YIqNlJ'\..I.fI~ b~[JHLUll1LLllll. (Charles 

Spearman) ~"Lilt.:,'"n~f11'Yl En'll1'lti"nn 17 Lilli. 'Ylq1Y~Yhn~~lnm1~Lfll1::,.{f! ruin Hm: 1~ [Jm::'U1l1.nT'S 

'Yl1"fftlQJ V"llJl1nllnTIll'Yl1"fflltl"J"l'Iiil1m.h::nElu!il1[Jtl-lrlt.h::nEJ'U:2 lh::n11 t1E1 

1.2.2.1 fI111ltfl1l11C1l'i'1111 (General factors) Liitll!.Lml!.<ii''lU G -factors LUl!.fl111l 

ff11l11C1r1ih)~1,"i'l1l,!,17Ef,t1'1I ~-II~::iiHtl~lLL'Y11nl,"m11lfl~LLa::n~m11l~1" ') 'Ylnmhl LLiil~::ij>hh'thn'U. 
Ylnfl'U. lJ1-11flll.tlT;J";]:::ii1l1n U1{1fll!.El1";]";]dhtElu 
• 

1.2.2.2 fl111lH11l11C1LUV-l1:: (Specific factors) L.:nU'U.LL'YlW~h[J S-factors LUl!.fl1111 

ff1~,mt1L'U.m1'1'iln";] n1'i1l tl r,h" LCi1 mh"Vlii"L 'Yl1,r l!. 't3.iL fitJ1itl"numnhn~m111 eJ til" 5'\..1, lfltlt1 Eli1fl111l 

tfl1l1'SClLU 't'll::ifLtI Wi'llh::n a'U~ wlflwYl'Yh L '" ll'\..l, 1!I-Efiim11l LLCii n~h \In," LU~:: Lthl.fl111lin1l11t1~LTf'lY~ii .. . 
b;l. V"ll::LLCil a::lJflfH~ La.i L Vlij tl'\..l.Tll1. 'Ylnflll. L"li," fI1lllH11l11C1'YJ1"~\loVl~ timJ::: L ilw~rll. (~lrulYltr .. ~ 

LfiullUM.h::Lt'f7;;). 2528 : 28 - 30) . .. '" 

~::L ii:," t!ili111 t)1:I-~dll EH m11l Wi f1 ry YI tl" ff t.h::n tl1J'vh 'ttIL 11'\..1. VI ~n 'tllLLVlMh"";]1 n't'l n 'If~"lJ tl{l 
i'iL l-ili" ii'l\lo ~ LLVln~l"iit1ElllEl"L V;ldl,"Elm1na"~l.h::na1J'hIJLLid U--IIiia"Yl".i1:::ntllJ U am ~;J;fuan 
H11l11m~[mlm"rn-ll't<ii'~"mV-l 



9 

2 

1 
G 

3 

1.2.3 "q'ati~fllUeJ~fhh::nfl1J (Multiple Factors Theory) Ll1£1f«l'11lJ.. (l.L.Thurstone) 

(a1~ H1UtJimfl::el~f1m1 WWUf'I. 2541 : 45 - 47) 1~1iIt1lJ.."f1~lh'la1utl~Tftl1::n£llJ l'11tJillivhmnili 

Im."m"m"tnJ€I.ma::l'ii1.i~inn1,,1~f1T1::\fi'ltl1::n£llJ (Factor Analysis) ~"1~f11"1::~fI113J~3J11n 
m~ff3J£l\l~U~1V. (Primary Mental Abilities) 'l.I£l"lJ"~6atlmtl\l, 7 £l~tl't1,.::nDU 'l~m; .. . 

1.2.3.1 tl\ltl'lh::naU~1W111!tl (Verbal factor lielm~t,.ti£l11 V) d~htfl1111H1111,.nllJ.. 

m,.1i~hTl¥l-,i "Ji£lfl1111 lmn1 Y1'im~tl\l111'th~ '} l\l,~1'1.Ul11YllLa::L~Dnlim~'limh\lL'VI1I1::RlI 

1.2.3.2 a\l~U'l::nmJiiiluml)Jflfia\l~Lmbl'\.1.m'll,rtlatl~h (Word Fluency factor 1"15 

eln'lf''WeJ11 W.) Lthl.fI1111a1111'lnlt.tm11iciDUl11~1\1 ') liDrJl\1~n'1i'a~L~a::"1~L~1 l"L1ali'\.I;;hn~ 
" .;r , ~" _I ~ .. to" .. .. 1 !'I 

fI113JH1111'in~ltl.W;)::H"'f-la L'U.1iI1\1,fl1Wil1-;J1 L~a::m.u1::l~lb1il'l\l1£lmm1LLa::·HlUma~ n111i1tlU tihU 

";ufh1t1.1;;HlUl\1~L~tln11ijtllirnmlYl1'W~ulum1L';)'Hl 

1.2.3.3 £I\1f1t11::nEl'Uil'u;ollU1t.t (Number factor li~mmj£lil N.) LUUfI1111H16J11tl 

1 tl.n1'lL il1-;J1"lflf1 ru.Vll'll HVl'i' Y11mll1ill~ufml::ml1J'VI)Jlt1'l1a\l-,j1u1uLLa::ijmll1lLli\l,illfi ~a\lLLfi ~11 U 

n1'lU1n au TIm 'VIl11u.1"111La'llfirnliltimh,,~ 
" 

1.2.3.4 n\l~u1::nDuil"iiilim;-ut (Space factor 1'Jiei'm!l'1tia11 S.) LtlUfI113JH1m1n 

YiLilht)"''lI"lVlLLi.'I::ij~li'il\1 ') au'liiiLLTi fI11lJiu U11 'lna ln~ LLt:l::~'\.l.~m£lzUm\l~ii·m.tl~LLfI::ili).nm 
LLliln~l~n'U. ft11111tlrll\1liju~'U.1nT~-1iLY;'\.I.l.hu[jmml:l::a1Uf-l«1I"lJa\l1If1nc;\1\1 ') L~E1 Ul111"l1el'U.'nUnn 

• 

1.2.3.6 E1.,,~tJ'i::n£lU!liluff"LnVl~-;Jl1ml (Perceptual Speed factor 1i~mmjfr.h P.) 

Lth.I,f1111lH11111no;\l\1,LYi""T1£Ja::LDUIiI ml3JflilUfI~"'Y11E1fl111lLL~n~l\1"::'V\'h..:l~\I"lJa\l~1" ') mh..:l11tjJL~1 
LLa::nnliia..:l 

" 
1.2.3.7 eJ\lTlu1::nauiiiluLVlr;Jf-la (Reasoning factor 1'11ei'm!l'1Ua11 R) dJ'U.fI113J • .. ... ~ d., 

W1l1T.m1wK1u1,;)'1"nu,nnmVllL'VI!ilf-lfiflUfl1'1V11fl1111tnfltU fl111lN3JoWlbli LLGl::Vlann1111..:1V1~111"H11..:1n~ 
w. w 

Y1'iaY1f11:l-~ 

1.2.4 "f1~li'ln11fifia (Hierarchical Theory) "f11!1'liii'~lfIflulml..rn~911'(lUl'll'115..:1nfll:l- fiB 

Lijfy, (Burt) nil'fuau (Vernon) LLa::illw~u (Humphreys) (i1ll. fflUtlffLLa::5\1flml mmJfl. 2541 : 
.... ..-::II. ..:IIId.::tl ... ~ ... I 

47 - 48 ; Bl..:la\l,;)ln Vemon.1960) Y1f1~D\I,lIml3J~"1Itl11fl1111H13J11tll11..:1ftlJa")'lIa\lll,*1!I'tl1J1::nau 
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ltJ~rulf.h'lfltJ1:n£lu~1ltJ (G-factor) ~..,uti'Hlamil~ 2 a"'fltJ"i::n£lul~ql 'I fie Verbal-education 

(V: ed) u.~:: Practical -mechanical (k : m) E1"fllh'::nau'll'lq! 2 a\.I.d'''i'UJL1[Jni1 Major Group Factors 

a..:JfltJ1:naull'1q! 2 aud'u"LLti"'"lIaEJ~""tliln fi£l D..:Jfi'tJ"i::nau Verbal-education u.ti,ujaEJElDmil~D.:lfl 
.1'" 0'.1 ..... ..I .. 1 ....... 
u1::nDUvn\Ul1~1 (Verbal) U~::D"flu"i::nflU<7l1~<7l1L~"ll (Numerical) m~::a~ ') Dn ~,h'!./,Eh1LIIlEJ1nU 

fl..:Jfl1.J1:n£lU Practical -mechanical u.U.:lUaEJ£lflnLU\4 Mechanical information, Spatial u.~:: Manual 

u~::u,,5j~\4 'I ur;irJ,,\u.hi1l'1\41;l mi3J£I..:Jfi'1.J1:ntllJd'L1EJni1 Minor Group Factors 1:~ufiIi11a'il"lla.:l 
• • 

0'.1 1 _1 ..t.......t1 ' Vi. I"" .. , ".1 ., 
fl-3f1u1:nau ~~uU.UUlI.[J.:llla.:lfl 1:naumHl 'I ~lJan L"iEJn11 a.:lfllJ7::naULUW1:: (Specific factors) rn 

~;)11m1<7l1m..,rn..:Jall.d'mr1 nl~~1..:Ja::hnuam~fm::"llEl..,~~larLL~~..:Jn1,"ll'1nlLffina..,l1.J111111~1iu ~1;;l," '" ~ 

nLmtlULaijElU G-factor ~"n1\4Lan 'I LmtlULRiia'U. Specific factors ~ULEl'" 

Major 

Group 

Factors 

Minor 

Group 

Factors 

Specific 

Factors 

Verbal education(v;ed) 

verbal Number 

General (G) 

I 
I 

Mechanical Spatial 

Information 

Practical (k:m) 

I 

Manual 

... ..1 rt....r,... ... ...r ~ ... . "'.1 ' 1 ' 
DlIL n1El 'il11 ~l'Im111LW"11'Y1{P~~U LlJ,"an1fm::m1LLW1"lJtJ1Ela..:JfllJ1::naU';l1mntt l'Iry3J1n 

niT~':il:: L flua..:J ff th::n au U £I [J L~lI:.:l LL<ii ~u i.:l'YI t)~~"lJ a" L 'Yl afa'lI11'1ULfl:: [J..:J liil'LRtUl U u= 1 ~m1trf1'" LLUlJ 
t IloI ... ~..... .to ~t1. .t:. ~,d 

'YI<7lRElU11H 1,{"i1..:JflTi':i'l::Lfl a n1::111 U'lJ WJl El" D..:Jfl 1::n flU 'il111':il 11'11I"VI 1I1 [J"lJ fl.:l LLUU'YI1il RElUtl.'U. U tl.fl a '" . , 
LLUU'YI<7laaUU1"11'1181':il l-il'l~1 tl'J::c;11J"lltH tl..:Jfi't11::n aunliil l '1i," ;)::1ti1ml3JR1m1n<ii1'14m1LLniJrJ""1~L1JlJ . . 
atl3J1£l1.JlllEJnfl1"i1"1iLLUU'YI91RtlU~1111i1l.u11lj1 ~1la"ll m'V'l LLa::tltJlI1mJlll£Jij~ (Spatial analogies) 

-1 , .. • 

{),r;)£).:lmTIl1IfI1111«1 lITiniil'TI.u11 1f1 nTl171J:: Hi 0Tl11111.J1: Lll'YIflY-l"; a tb..n mJ'mJ LLa::m·'H1tl.:l~li1J • • 
allu"Hil'uuu :J1" ';l:: L ijtl.L~UUH a3J l~d]uf3''14 wd."f3'~~~ tl1r1'14L 'rh lnrn .. 
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1.2.5 ,.,q~~m11lR'UJT'Hlrn"lnHhHn)~1::~U (Two-Level Theory of Mental Ability) 

L",Wlft-i. (Jensen) (S'l'\.l, lntJtJflLLE'I:::8~f1tu.1 WltJtJfl. 2541 ; 52) ~<1iL~'U.E!Y1q~lidjatl fl.fI. 19681'iltJii 

{fl7:::1hfiry'h fl111lln1l1~f1Y11.J~llEl-liiLWtJ.J 2 ~:::~U fiE! 

~::~lJi1 1 (level I) LtJ'\.I,ml1l«1m~f1~I\ml~~tJt-I.f['il[Jmnitl.J,)ILVitJ.Jmh~L~[l1LtJ\.t 
" fI1111R11l1~f1f1,,::i,:ltm~~'iBLfiuw.:Rll'li'am~'lfl~LLE'I:::Y-lfallii';):::~:::~m~'iBrhtJ"'El'ilBtlm.nlt-1.~::~1J'd·'li711l .. 

m~LLtla.Jnh .. 'iBnW~"'ilm:::"fh"'I"RlI B~LL'1i£) til" \'il 'VI'iBnriI1an mha .. it-l'hRlI B,,~:::ilJihaJ'l'illi1TIm~~'il .. 
1'il 6) LE'ltJ,;)1ni-il~RllB"rlJL"1i1'ltl 

7::::~lJ.yj 2 (Level II) Ltl'\.l,fI111ltnll1'ml'\.1,~I'\.1,n17fi'il'Yl1-\1R1la-l iim'lililm::.,h'r'lI-i1H1lEl-l 

:'1 :: .., 1 .... '1 ... '" .. ':""11..1 
hJt-I.'1Jll.ffT1-lll Ml''4 L'V\'IIh1E'! bLE'!:::unlJUJ'VI1 'If-.lflflltmUfl111lWl1l17f1,.,1 ~ , v 

ri ~~"1 ..., ~ ~ .od - ~ .... 

1,2.6 "r'lq~DL'1fI1lJfl!ryl'l1B-lflm'YlE'!iiI Bl1 tI f1'YlL'YltH~ (RB.Cattell) (tnt-/, {fllJtJ~ma::: 

8.:Jflt\.I,l lntJtJf'!. 2541 ; 53) L'.I1'l<1iumtlhlMl'\.11t-1.11~tn~tI f1.f'!. 1963 bLa:::~1lWLlU1fi'ilLihmh.JbrltJil 
f1.f'!. 1971 l'iltJiiW17:::ihf)'ryi1 lf1'mrn-.l'1ltl-lL'lITfi1tyflntl7::ntJlJvl1U 2 ~1t-1. Atl Fluid component l1u 

Crystallized component 

Fluid component 'VI~tJ Fluid ability Lilll.m11l«11l17t1~1'ltl ~~iim1ll{flm7tl'iht-l.d~-iI .. .. 
,,::mll17tll11-i11'U,'lIU'ilvil-ii ') 'l~ fI11lllnll1'milll.ii'6Tm::wmn l'U'Yln ') tfitJl1JfI'lIth'n';)m7llY11-i1~nH)"'j , 
~Lth.mT'~f1'ilLLiiI::: m~LLniJty'VIl 111 Ufl1Y-l'll tJ"fI11llWl1l11f1oqj1'U. ii'li El'IJ."liI" b U'U. tl.lllli'·rnJ t'il mil. WI:::£) ri1-l £1" 
"h::m,imYlY11.:J~llEl,,~h"yt11il"lfm~1 (Nonverbal) bbt1::Wl1uyt'h.h~tl1'li'tJ-lntllfo1J'\.I,li'713J o/i'1aU1-lfl113J 

R11l17tliIWd ~"1iu ml:IJm1l1~tl~ltl.m~~~L~.1tltlllT\.m5::aU:lJ1t-1. . mt1l~t1~llvr,"TI f'l'nlJi;;rUn1m'lhh 
.. "I ... , 

m'HtI~ uumJ~-iI'1itJ"E1,"mllnTI'~ LiJ-u.iu , 
Crystallized component ~'itl Crystallized ability biJ,"m1:IJl.'i11l11nf,b~mJ lt1"nlJ 

1flJ'U1iTI:lJLLt1::;-l~b 1'il a tJ1l tl cil.11n~t;I ~.:JfifitJm11lm1l17nfi"il::L"li1 hm'bfl mIll i.'f1:IJT~t11 Un1-:i"h:::dh1. 

fl mfll'lJ El" i"flllt! ll.La" • 

1.2.7 "r'lq'bflib'lll'liJt1lrylLLlJtlYl~ii~'lla.1mflilmrJ"f (Theory of Multiple Intelligence) 

mf'ilLll.Elf (Gardner) (Daniel. 2001 : 127 : 81"D-iI,;)ln Gardner.1999 ) LiilLm..ttl'Ylq'bf5L'lll'liIqityl 

bblJlJY-l~ii@1 1'iltJ~1LLlI.m'l511iJrytyI8t1mtl'U. 8 'lIit'il AtJ l'l5TfiJtyqnIii'IUm'bf1 (linguistic) lii'1'1,.1bV1Ci,lhliil-

mu,t;lf'!1"'ilf (logical-mathematical) il'\.1,ij~i1lvrwJf (spatial) ~IU'ilU'il1 (musical) 'illuj1"mtJ-

n1'lLfi ~tJ'U '1. ~ 1 (bodily-ki nesthetic) iillum~ib ~ tJlnlJ ~U (interpersonal) il tl.n17jL fhn nmmb tl-l 

(intrape rson a I) Lb~:::1ii1 '\.I, un TI77:IJ'lI1 ~i"r'l til (naturalist) 

~~.. ... "'_'f' ~ ... 1'" d 
m~'ilb '1.mnm tl.1fl'il11 bblila:::lJTlfla,;):::1lfl111lt'f11l17r1'Yl'l-.l L 'lIl'llJUJru1l'il'u. ~U.lillt-i. 'il'il1U'VIU\l . ~ ~ 

L rhlfu ~1tl.ml:IJm1l1"mliiltl.~tl. 61 "il:: Eltit U7::~tlfhLil.~ U'lJ 8-.lflll.fhnl vmi L'll'U. Un1"r1 tl1f'!1t'l'lirfYl1D 
J ~ v 

unmi!.t1lfll fI''1If ';)::iimllltnlJ17m.;iul tl.<1iIll.L VtCilt-lt1-mu.lilfll"l11{ Ll~1aJ L'liwrm 1ii1'IJ,fn~ <1ilU'il'U.m 
• 

... ."A ~ ........ ... ~..d iJ'" ... .. JIo! -., ... .....iJ "u" 
'il1'U.lll1l"llYltl.li' V!·H)mlm'llI~,;)~Btl. L tl.'1I'U. 'If""r'lQ1f!)tl. L:IJ b'illUtl.L'lI11 tyty1~UW1::tl>l\'1 ,.::na1J~n'U. 

mHol LLt1::L 'VI~~ ~f1 mCilfl1 RC;r$l 'Yhtfu LL~'l!il'll til ULl ll. 1ii'ilb fi rJ') rl1JTI111l t'f11l1'Hl'r11" L rn'11iJruUJl '1.1.l g.:idtl\l 
'1 .... " u 

Tl"mu ~t1tl:: IiIU'il1 Lbt1::n17t1~ui1Bn~1tJ "fhlinTlffi'I-.lLbUU'Yit;l,mtrr'ilb'll1'fi1tytyIV111lb~ll.1'lJEl-3 
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n1f<ilL\U)"f:jh.h::ttJ"1f~Lh ..... fu1-Nlu.m1'V'lEJ1mmm111thL~~1u.Edjh'l'ih~ ~ tA~dju.flmin~m::Luvn::'llEl~ 
l.;J~mUJ1nni1m1-r<ilm111tn1l11f1ni1~ ') il~tl 

1.2.8 'Yl'lH~1~1"m-3'Y11-3~lla~<il111LL~1fi<il'llEl~n~l"lElf<il ,rn~<il11'1EJ1LL~::Unm'lfinH1 

''iiflnH1fi"~i1LrltJ1niJefliTifl1'l1'V'l'Y11~eflltJ~'lltJ-311''tMULL~::1111Y;Ln<il'Yl'lMli!ii1-3 ') ;1'U. n~l"lEli'Wlun1\i'il11'1EJ1 
"1f11ElL)J~n'U.'~AtLfl11LrlEJ1n1Jfl'lM~\'I~1EJ~11.h::nmJ~·'h'Y;tn3J11nEl"tl.l1ll.n-illm"rn"fhL~<il~tJtJnn-3 
HllTin1l1'V'l ~ll tJ-iI'llil"lltLHtl LL £I:: liiYli' EJ'll EJ1tJ 'Ylll~ r:<illtl1::n£l1J'V'l\'l~ tu.'ll£l -ilL l'l Eli'H 1V! 'U. tfil tJ \ -a1nefYI ill ~'U.i' , ~ ~~ 

LLfl::1L~n::~;htl1::n8lJ iFna~n11~nM1~ltJiidn~El m1LiLLlJlJl'l<ilefEl1J1<ila~iJrunI1Y13j£lrihtH3TtJ\fu 
~ ~ .. 

'\1l1<ilf.minm1fi'il'llEl~m111fi(jl~1U.~h-3 ') lll.iJi1'll1Jl'\.mT~·fi<il (Operations) LL1J1Jl'l(jlefEl1Jmrl1J14rn~"''U. 
t11111Y'hutJ111'll El-il'll1J1'U.n11fl<ilLLo;\ fl::mh.J L 'li," ~::1<ilm1lJfiVlm ,"mrEJnitEJ11Ji1 fl111Jfl<ilill unlttlf) 88:: 'h 

"" .... .... ~ ot.o 'I: ~. -....". .A ~ 5'tJ '\ ., iJ "1 ., 
LL~1an~'llEla81J'il1ll"'U. LLtl1 ~'1I11HfVlallYmlmfl::n1TILfln::""'8-i1fl 1::n8lJLL~:: VlLauElL ~l'lt'\MD m~an" 

'Y11-i1S11tl" (Structure of Intellect Theory) L~tJmj811 SI 8ID.J1EJfI111ltn1l11f1l'l1-i1a"1l8-3'll8-311l;tMtlLUU. 
• _~.. _ ..,;t • 

LLlJ1J~1flEl-3l1"V11)1fltflllll'il (Three Dimensional Model) 'I\..1U (Gutldford. 1967-: 1-19) 



..r 
L\U11II1 

nT~lwu 

i11Jan~nt 

T11Hl 

7::1111 

nTnLtl~,:ra.J .. 
mnh:::unlif 

b 
~finTiA~ 

m~u'mii\tfh 

m~flfl LLUtll tmU tJ 

m~fit1lLLtltlmUnU£.l 
~--

'---- n17Lntl-lnM1fll1lJ-.31 

• 
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33&iii 1 iiim'Sf1<il (Operation) lUJ1£.1i1~ m~tlil'U1i,nU'Yll~H~iJqJGJlmfJm:1J1~m~fiiil 
. A.r .. ,K • ~ • ~tI 1....1 to ... .r 

lLUtliill~ ') "1JU1um'SfI<il\.l,'l:::Ln'il'llUiilll1Glliil1J'lln~1£.1 ~ £.I1n 'iltJ;JH1\.1,lJr.:nfJU 6 "1J'Uiil~\.I, 

1, m~LlL'l:nlmrl h (Cognition) "'1I1£.1ti~mll1ff1111~tlYl1~H~iJtytyl"l1fJ~1I~lfU.yh ~\.I, 
~~L.r, LtL'l::lniiln1~A<il 'fU1 lLL'I:::L"Jllh1ui~J'\.I," ff1l11'StltlEln'~il~-lJ'u~ElfJ::l'.l' l"liU L~UWLlil~ .. J ~ 

.., .... tlt. .. .,.1' 
H1l11~tltlfln bfl11~ UUflEHnlfl .. 

2. mwuYinm'.l'-;}l (Memory Recording) 'VIlI1[)i1-lmll1H1l1l"mil1-lH~iJtyQ!l"l1tl~ 

lI\.1,1!l-U~dltla:::HlImll1f",'1[l-n fJlIGl!iil~ 6) ~fin HtLG:::H1l11~m:::~ntlfJn1l11 \.I, -:rtlL~lIli Iii' fJ-lm~l~ 
, 1.1 11" "U 



3. m~LiilJ'i'm."1m13.r;i1 (Memory Retention) 

'1Jthn.J'UNcl'Yi-;)1i~rlt.i1l1.L,r1)J11u.'lh~1:u::L1fl1'V1i1~ • 

14 

4. m~flIilLLtJ1HlLu.mrU (Divergent Production) Vt)J1Un~m13JenllTH1Yl1~a~ihllq,n 

'1JEI~lll!.NU-r\~£J1Jm.Iofl~~ ai~ L n '~LL~nt7h~nu L -dUo fI111-l1m,.aanrha~ii1.h::1 tI"ll',xa £h~ 't"5 ~~81llii • 
"I'Ifl1£Jfl1t71 au LLGitl1t71 atJ'~"I'I fl1tlfl1t71atJ LLGl::t'ln~f1~mn LLtl~~-l1iim111en1l11t'l1 Um1t1IilLL1.JtJm l!.mtu 

'Ol 

5. m"5flIilLL1JULfln,t"u (Convergent Production) "I'IlnUn~m12Jff1111"5t'lYl1~ailihllqp 

'1JfI~3.Jl!.NU'lll.m"5filil"l'l1fhilEl1.JrI~rI«~Lflu~fi1t71£JtJL~t.n L"liU. fI111"h l.hnlia::hll!.n1"5'V11uh Hlilau · \ .. 
t11il-l1a-ltn::rll';'VI1uhih~a1FJmh~ L'llu 1hn 1Jlln L'VI~E1n ~1~ LLt7im1"lilalJ-l1 l'VI~Eln ~~LlIlI.fi1t71E1tJ 

'Ol 

6. m'll.h::dh.l,fh (Evaluation) "1'13.J1Uii{lm111tl1111'lt'lYl1~ailiJtyty1'1Ja~1l~lf£fill.m"5 
.6 - ..... I '1.... I Ito<' 1 IV I"d t; d" ~ 1 '101. .- ... 

l'f~1"0I.1t71lila'Uflrnfl1 ~'ilaU1~t'lmleNLLt1::L'VI1l1::all iIltlEl1f1l1Lnm"YIYlI1l~'1Ju. L"ll'lI. "I'ItJEln11 n'1Jfl llanlfru:: 
\ .. 

m'lit71L~tJ,lL"I'IiiElll.n1J atJlil 'VI1a"'W ~~Ht71EllJlJEln't~"h 't3JmliElu. .. 
iiijHi 2 Ld'El"l'l1 (Content) "1'13.J1un~ 'lia~fl'VI~a;~Li1Gi1{1 ') rltI"51n!l~1U'l::1J1Jth:«1Y1 

_ .... .t..... A _ ... 4 1"' .... 1 A 
«llHm'I~'VIa1U Lbfl11.JflflfHlUnbW::W-Ia\l::'l1.l"5 "lI~ff111TH1bL1J.l ~~1 5 lJ"5::Lll'Yl fiB . .. 

2. ityanlfru (Symbolic) 'VI3.J1Un~i{lL n'VI~El"JimJflrldJlI.LfI~a~'VI3.J1U vi1miqJty1ru~1~ ') 
L'll'U 1 ,xIilIilUo/I1 Lfl~il{lYt3.J1U~1~ ') 

3. 1l1lf1 (Semantic) Yt3.J1tJn~;{lLi'1'V11a'liallarlLiJ'Ut1ElUTh~1~ ') rll';wlilbLa::R13.J1'"l"t'l .. .. 

1 'l1Lihl,;E11 'Um'"l"~1il ~ £JntJtJflfl fl5l1.'~ , 
4. foIq9im'lll (Behavioral) Yt3.J1Un~i~LT1"1'11E1-li£JlJflrlLlJum'"l"m::'h"l'l1mLalil~E1an'lJt)"1 

lJflfla"513Jn~m"LLalil~ElanYli\l~1il hrl3.Jfl{l'3.iL~U.1Cj)tJCj)"~ L'lll!. m13.Jfllil llf1Ufl9i E11'amr • 
__ --= ~ J::t .... • ..... .,d .clio 

3J11l'Yl 3 Hi:l'1Ja~n1"iflVl (Products) "1'13.J1UmHfl'll£J~m:tJ1Um'"l"";)lilm::Y11'1Ja{l"l1ln1'lfl~ 

n1J-llflllmnmtia"l'l1 Hfl'lle{lm"~V1E1anLU'"l"t1an~mvh{l ') qf~lb~~iJmnbtJtiatl~ttii.m1'"l"U1"::~nVl1'; 
.. 'Ol ' 

LLtl~'~ 6 U"i::LllYlfla 

1. 'VIlbu (Units) lnntJ~..,~~rltiElu-Yi~Vl'lla"'~"'t7h~ ') -Yiii'lOl.ff1JlJ1iLQfoI1::iil1 ~LVliiBU 
n1Ji..,5')..1. ') L"lit4 U1l1 'Un 3J1 

2. mbJ (Classes) ,",3.J1ug..,n~1l~1{1 ') Yt1E1"ll'iil'lla~"I'I141ErYiiimt.l,«1Jum"h1Jnl-l. L"lill. 
, , 'Ii ,. 

LL1l1nUaU'1J ~~~rmilunrlllL~EJ'"lnU • • 
,.... """ c( d,d - .. I ........ -

3. fl111Ja1JYlUll ( Relations) Yt3J1UmHfl'1JEI~m"iL"lI£Jllm111fllil~&1Uu"i::LnYlL'1J1Cj)1untt 

1~uijLnru.n~:\I;lI.dhvl11hvm~ L-du riailnuu3.i 'r1tJilnuVlru~ iim111i3.J'l~uTInu .. ~ ~ 

4. 1::1J1J (Systems) 'VI3J1U~{ln1"iiiil~LtJtJlbHUVt1a.111 1m{lan-l l..Kn~1l~1~ ') 'tia~ 

Ltt1:utJL;)u1nu 1iil uiiVltrmnru.n"h1Jnu Lill. a1i)t71~ ~WYlf a~fI1'"l" ~li foItl'im.J~ 'lnf LLfl::unf 

Lilli. '"l"::tJ1J'1J a~ll1.1 U 'VI it~ m.Jmvi 
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5. mnJ"J::[Jn"; (Implications) "'m[Jt)~n1"JthLtllml3J~,rl h \h..JH1""n1"Jm~f1::mYi~8 • 
YHJ1mml11Ul[JtI::'''J1Jl~mh~;nn"liD3J~~ril",u~H'l'''LL!?ln.,h~'ij)lm~3J L"J5t4 "-i!1l" t11'ij)tb't11-NlYi'Ln~ .. 
ml3J"')J1[rh "~~L~U" V11E1 "uuutlni!1l" 

A.... .. !it .... d .oct .... .....d 1 
ml3JfI~fnl~~""f1 LuU~m,.tlTl1Yl'il1v. ~'IJ,,-3'lJ 1l~~3J 8~ 3Jt4niii~1YH.ll LL~::t4nnT~T'lmf1 Vi' 

ml)m3Jll1'HJ~ml3Jfiillm~fn"JTit1'ii'~it 

wl.hEJ~mfl~L'YIfln m3Jm-iHni~m (2524 : 10) lVi'ml:IJlUnEJ11 ml3Jfiillm~~,.,.v1 .. 
Lilv.in M~fl113JA 'IlLLUU ElL v.m![J 1'I; 8 fl113JAfl'" ~1 tll1T'1l'11 ~rl'lil ttl a-m::U1t4m"JA'iltl"J::~ 1!}{i ~Lb t1iiln 1 .... 3.i 

.. Q 

n3JJ'.:Im"JA~ LLiil::f1t4VUJ1IDll"mnutyYtlL 'I'uJ !1Iiil8'il'ij),..ml3J~·1L 1'<illt4m"Jfi!iW'rUY-l1JYlq~~'iil~ '} El'!.l.rlal Vi' 

bn'ilm·atl~ tI'\.mtl ~~ 1 t4111~ a'i'l-3fn"fl~ LiJutl"J:: Itl'll'ulil El i~f16J 

~iiln ~iilmv.l.I.rf (2534 : 40) lVi'ml3J .... 3JltYll ml))A!1Irn~GI'1"ifl "'3Jl[Jti~ m"iAl1lmh~i.i 

Wl"J:: (Productive Thinking) lt4L;~l.I.1!11m'i)) iiiWilUln1"i LL~:::mllJfi~mt4n,rtl ~-3'i1lJii.:lml))Aillm:i8~~ 
LLmh (Fluency) ml3JAiIIU'ill'lUV. (Flexibility) ml3J~'il1~lJ (Originality) us::ml3JAiIIiil::L€hJ'ilU"i::ru.'iI • 
(Elaboration) f11l3JmhiEJ-3 (Rjck~Taking) LLiil::tlTnJrn,r'\.~ (Humor) • 

'W'i'im mlYm..Js (2534 :75) lYi'ml3J"':IJ1t111 mll1A'ila'fl~ft"i"flLiJt4ml:IJWllJTm'Yl1-3 

"lJ t1~.yt~i111.'Ii'l'I SltJl1f'1Yll\1 .... iill tlLL~).1l1 LLiil::L ,xuml).1A'iI LLtI fm 1 v.l.i'lJ tl.:lUf'lfl iil~ii~ EI i~ L n L ,xt4f11l'lJA!?l , . 
LL1JUElmmtu tI"~LL'ii~ ml3JAOlL~1lI!.ja6J~a'1l.1.'<iltUn'ilLlhl.ml3Jfi!1l1'V13.i 1111-kolm1tl1:::~lYi"TlUYlU i']~l~ 01 • ~ J 

!1I~tl'ir;m1nm"iA'II YlqH~~nl'lKnm,.'tvltht~";) 

W'll~ 1lft1'Y1 (2535 : 61) lYi'ml3JlUJlt1-h ml3Jfl'ilm~ff1"iif f1fl an~m::ml3J~~HHh..:l 

n1l~'1.I"l1~mElfl1l3Jfl'llv\~lmL~l'IS1[J3J).J~L~unilml3JflOl1lmn,ru (Divergent Thinking) l1ll ~Wl3J1"tl • 
A'ilflltlL~:::TlW"'lUml3J~).JWt4ftl'l3.i ") 'lJEI..:Ia~~h>l ., fI1ll1tlL1'<il ttl.n1"JAiII LlniIqJ 1'I1 t;l~flOl";)tl.n1"Jtb:::~~i 

~"LLtlGln ") LV\3.i "J ift4).Ji 

tl"i:1l1WM1 LL~3JL,,;)1'1!'Yl-i'mj' (2536: 17) 'l~ml6J""3J1uil fl1l3Jflillft1lolftTI'fl l'IlJ1£!n..:l 

fI1l3J GI'13J1"Jt1"lIfl.] ft).J EI.:Il t4n1"JA'ill'l ~l tlliA"r11'] l~ U l itlll ttl~mllJft3J~tl.1fn1Jfl Tl3JA'ill~3J Lliil:::im::Lij mJ 

.ff'U.'ilEl'U.ml6Jfi'ilElElnLihntl1~3.i riEll~Ln'il~~~~'ill'l1aLLtl.1m-31t4m·mn~~l.:1'tl'<illm~).J .. 
"lfli 1il1UHu (2539 : 60) lYi'ml).1l'13J1u'h f11l6J~!1Iftn']ff1"Jif l'IlJ1t1t)..:I ml).Jft13J1"Jt1"1.1fl..:l 
• 

1JflTl~ll-1.m"iAo/I~ulJlu.]ml3J;).J';t41f"1.ltl..:lml)JA!1Illtl~n ") lv.li ') l'ilvi1;\lLTlfl1t1t1.flmu'l-t'ii1m:::vlul11'li • • 
Ln'il Tl'lllJfl!1l1 v.3.i~ ~ ElL titl.]nl-l. L iI V.fI1111flill El L t4n,xvtl1:::n ElU~1 Vfl113J fHi tJ ~oi11 tl.n11fi 'iI 

f1113Jfl'il .... uu LL~:::~fl~LtJl.I.ml).J~'II1~3J"lla..:l'ill-l.La.]Y1'ij):lblt1Hm:::1J1t4n1"Jfl'iltl"i:::~~~iolLttlanl .... li 
~ ~ oN 

En~ wt41fmit (2543 : 6) 1~ml11'VI3J1t1-.hfl11))~~ftTl~tf'I"J~d1t4m:::lJ1t4m."r11..:1"fnJfl']Y\ 
fl!1l1'U.in~m:mumru Elu\hltlrim,.~t4'W1J~~LLtlsn "' lV\3.i "J fi'1tJm"Jfl'il<K!1I~ltJ~.]t1"J-3bL~"';Jlnm13Jfi'il 

.. J • 

l~).J~ft3J~Wlt4nt4'liLnill~-3huj"J ~']"J111ff~m,.tl"l":::~~ffi'ilTil-l.Yltl*~~1~ ~ 'ilGltl'il'<ilU"l1in1"i~mlt)H~ 
'" inm,.'1ithL;";) fI1l3Jfit;lrn~m-"Jyf'ij)::: Lf)!1I;1u '~'t.fu ijhlL Yl tJol LLIii~!1Il t4~-3Y\ liJlt 'ttl't~ ~\I~L UUL 'VIijlLiht~IG , 
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l.w [J .1 a rh" L~ lI1 L Yiltf'U. Vl1 n LL'ii m1 ~ii 'Il~'U.i1I'V..lm1n Lil'U.i-il a1~ ty~';J::ri Ell oiL n'llm1~ lLU Em 1 Vl1iulii Gl D-il 

fl1ufilunl1f111lJYllJ1 [J1~~ ~::rn .:Im1 ~i1rnT1l1. Vl7a~hl.'Il'U.1n11U1:: [J n~~";)::"'h 1 ~dl 'IlH fI.:I1U,;}1 nm1 ~iilll 
~ . 

" .. x ffTl-il Ln1fl'llU 

naYlafrn (Guilford. 1950: 444 - 454) limll1V11l1[J11 m1)J~!'ilm.:lW'i1r1ltJuam~m:: 

fl1111;)IIlmumli, (Divergent Thinking) flamll1t)rnVla1[JnYl'Yl1" VlS1mL~Vlfl1[JlIlJ t)!'iln"h"lna oj" • 
am~.rn::fl1111fl!'ilL "1h~ d';}::u.11u an11fl Iill.h::ih~{~-iILLU an 1 Vl3..i 1111 Ci-iln11flv] fluvmiim1lLnuruVll 'Iii a-n;';} 

'IJ'" v 

",1tJ oj"fl1111fl'llm un,rmr u.U1::n alJlii1l1a mfm:: fI1111 t) rn'~h~lI (Originality) fl1111fl aa"lLfl ,b 1 'V..n11t)!'il 

(Fluency) fI1111ijlllVl~lI.1l1.m1flill (Flexibility) bLs::m1l.1AIIls::LBlI'Ils::aa (Elaboration) 

1f1aS1fma::1f1Lmu. (el1'-l i'"mtll.n. 2527 : 4 ; il"l"a",nn Wallach and Kogan. 1957 ) 

llfml1/lu.n[J11 A1111fl'ilm","'nl fia fI11l1f1'11111m~all t£J-ilm1)Jamoj"uf mh1t1f1 Lrlfl1::~nn-ili-il 
d": d":,..!'1 '1" .. 4 ..: d,J.. ~.........., .., .1"1 .... 

VlU-la"VI'U.-iIff-il~!'iln"iJ::lu'U.w.:YnU"jj1l1 Vl1::ann"a-ila"'Ylllm1)J~1.IYl"llnUi1IEl bu b!'ilan 

.... .c:i "" ~ ..... ..... ..... 

l1"H.llI. bblil::LlIU (£111 Yl'U.1l1.l0t 2543 : 3 ; m"a-il';}ln Baron and May. 1960) 

lYi'fl1111V1l11tJ':i1 m1)Jii!'ila'fl"m1TfLij"ml)Jm1l11mEl"1Jflflayj";l::"tl11Mi-il1~uj 6) Ln!'ilHm~~lj)huj '1 . '" 
m"L 'Ylfllu. ta ij 1111~"mll1al1111n 1 'Um1u1::~1YiiiV]fi'U.i"Lbuan L1.uJ LLGlnljh"';J1n~LfltlU11n!lLba::v" 
U1:: tll-numh-illlvmna'iia'l111 tan 

L1ffflfl'Yl bLa::ailYl (£I1'-l ~wfimii.. 2543 : 4; Ei1-i1~",;}ln Wescott and Smith. 1963) 

lifl11 lJVllIl tJ11 fl1111fililrn"ff11fi'lU,"m::1J1Un11m-il~lIEl"yju.1U1::~l1nl'Hllb~l!'1It1-i1W11UJfln:lJ1U~"lu.1 
U':l::mJn11m ~,":IJ1illll ~ fl til" 1ul Vl3..i n11iWl1u1 Vl3..i~::Luuam~rn::bU m::"11 Ehmlii a::f1u l1i'<iil b uulii' t1-i1 lU'U 

'" 'IJ 'IJ 

~-il1~3..i1::iiJ hn 

Y1ElU1'U.1J1 (Torrance. 1962 : 16) 1im111V11.11£J11 m111fi<;;lrll-i1~11T1Li:Jum::1J1um"S""1IEl" 

A1111Wn;f'h~mJruVll V1;'f1i"iJnwia~yj'lJl~'Vl1tJlu LLi11"lm1)Jfl1111i'illli~LUU"")J)J~hn," Lbf1::thn11 
~ u 4 

l1!'il"£IlJt{lIl1~~lULL~"ll1£J-ill,"Hayj'lir1J';Jlnm'lfiuw1J .. 
LbllfiLLfI'ULlila (McCandless. 1973: 216 - 217) 1im111V13J1£rh fI1111filjJ~fl-iltn"'lfl 

Vl1I1tJft"Ylq~nnllyjtiJ'U.~~"1.I1J1tm1'lLLa::HaH~WI 1UU~"1.Ia-ilm::1J"l'U.n11 m1~rrl"~11~W11Jl'H1Yl';Jl1ml 
hm..l"1.la-ln11iiIjJEI£h"iu"l1m~ m111W11111f1fi~::lV;'Ufl1111ff;J~,"ihuj GJ 1::Vl11-i111iltl'l";1t1bVlliln11m 

'IJ • • 

l!. .co. .e:Io.... ., -d ~ I t...d 
m1ii1"ffllll'll~,"LLa::'YllilAtllJa1.l1JGl~U ua::'Yln1Y:: mn11~Elm1l1V11Jl£Jml~fllj)'lJtI"VlWil£lHEl," UnU'lHl" 

..... 'IJ 

flT~hn!'ilml111 ,"LL~"1I a~m::mUnl1n £IU1i"lllfl"l11Jflsi a,,' Un11 t £J-ilmll1 all~U'tfLLa::fI"ll)J bU'V..Lani n1Ym 

(~"Lilw;\1u1::n fllJ'lJEl-lnl1f1'il bLiJiJ fl L 'Um!£J) Vl7a Ell"iJ~::Vl';Jl1ntlm1rn-il 1 U1U'1I f1"f.J~iilHafi LLuan 1 V11i'VI~El 
'IJ 

iimll1i'i!'il1L111 ~-ilbil,"i"fiLiJUYl£JElll-¥iJ ihh::1£J'l1,r ijmll1'V\3J1tJLLfI::iimu.filJ"liimratl-ilLLa::i~u1l1"3J . '" 
LfiliWlIa« LLa::LL~n"," {en~ ~,"nllm. 2543 : 3 ; 81-i1B-l,nn Getzels and Jackson. 1975.} 

lifl1111V1l11u ... ,h mll1i)'ilrn-il,"1~lll'U.in1Ym::n11fllllyjVl1'h'ilmJVIalli ') fl111lfll11un11G"lEllJ~tl.fJ~ 

t .. 1'" ~... .. !'I d_ 
1'L'~a1 (Rogers. 1985 : 7) VlfI1111l'1).J1£J"l1 fn11Jfltflft11-i1a11f!Lu'Um::iJ1tl.nTmfllllbLa:: 

m::'l'i1L rl El' iLn'ilHfI H~ IIll Vl1i;1'U LLa::iimll1LLGlnl~h" 'hJ;nniJflflfI ~U • 
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mLuafl (Mayesky. 1985: 3) 1~fI1ll1l'1111U"h fI1111iiflrn~~flLihm"I"'lY11~'JHl..lm1i1f1 
1'I1D m1m::""1J1~ i~lJl~ D Eh -lfi~n\l,t n 1fm:~3J LL 1n R1wruuflfl m~u LLa::L,z lI.i~fiii fl mAl wll'lWflufifll'l~D • • 

d d~"'" ~., "."1" 1 1 fl'U.DtI. ') 'lf~nml 1I1'111ofll-l~1'I11 ') ~unTmnutyl'll1'11Dm'H',f1."r.Hl~iVl l'I6.i ') L"li'U. LWG-l f1a..lnam.4 

LLa::LfI~D~~m11'16.i ') LiJlIoill. 

Lfld (Day. 1988 : 5) 1",fI113Jl'IlIl£rh fI113Jflflm,ltfTIfld:Jul'IlIoY11..l'llu."m-.rflfl 

m"im::'I'l'l'I1BnT'i'l'l'Ul..li..lU1"'B£h-3fiLiJ\.bmTIL~3J'lIB"'LLiia::lJflfla LLa::iiflm,hliiilUflfla LLG::~," 
'\ .. fI "U 

fnfltl.a<tl (Arnold. 1988: 92) l'ifl1ll1l'13Jltrll fI1111flflan~fIT'iifL1Ju.m-.rm::l'hYilhlu 

Hnl1uniJrul'lll'11(JfI1ll1R1lJ11nlum-.rflflLLlJlJLUIIl flflmunUtJ LLa::flVlhtl'lUYl1~fi'6.iLl'IliDUnllo lV1tJ 
.. v 

mll1fiflrn,,~flia~1.h:::n(JlJi1tJ 4 mh."fiD Lih1.i."ll'16.i (Novel) lilui~YiillvrwJfnu (Relevance) 

l iJ"~."fi'liVllL5"nu (Conflict) LLG::: Lih4i ,lYi~ D·.n.h::: Lihu·Hl (Eval u ation) 

~lnfl1111l'1l1ltJ~-lncil1 H".itJb~il f11ll1flflan"'HT1~l'IlIltJn." • 
f)fll'Ilt'il'1lDlJ't~l'ItntJnf'lY11" l'Ialml~l'IaltJ3JlI lhlufi;.."lV1;j . .. 

'IlaDfI,;)l-l1im1 'YlCjN~ l'Itnm-.r'ithL~';l 

odI".,t...i..... A 'Li' ~ 
1.3.2 't1qHo!Jmm.J"lnlJ~1'3J~(i'H1'l1-1a."i~ 

,"n~flil'l tJ1LLa::,"nn"i~ n ~l '~n Nl L fi [nnlJfI1ll1flfl Hi'l." fn1rfli'i.rtf 

et 0l:Il..- ~ c" ..... 
flCjN:Jfnl11f1f1 Hn."fn1f1'lJ(J."fl E1'HL1Wll 

flElfLLm'lfncil1il ,;):::LLH'ih'lDtlMlaElflm::1J"l\l,mnJ(J."ml3J~n l'I1am1LV;UUq}Vll m1 

'l1lJnllfl1ll1fiflLY1€l:"Lilw~jDHlIlI~;jl"m''Ylflt{tlULLG:::m1iCjJLLtla,lt{1I11~hi1U flG8f1v'U.iim"i Lt-ItJLLl'd 
~ ~ 

~Gmtl~'i ci . .mrpyn'lla.J'YleJfLLm.n Dl\1"l/!n£Jfl1111'ti1l ~.yjiifl113Jf1~Hn""«1'lffLdmi:;"ULG:::L"lilh 
.:.J .. 

1.1 F'... I ......... "".J' - ..... 1.,.:l - .jI:!I; li.I .. o.r 
\I::'l1lJ'13J 'l:::alJn"lmLu~:::'lH)~am." ') L'll1f11tInU LWmLR1-.ll'l11li l'IlI ') L·r'Hllr..l'l!tyl'\'~tlu.nutyVll 

... ., 1" (''l!U ill'll 1\1U. 2537 : 27) 

fl8fLL'-ll.'li" (;11I11n ll.nuu. 2542 : 10 ; til"'~-.l';lln Torrance. 1964.) 1<xnll'1ll.fI.ffuflBU 

'lJtl,lml:lJ~lilrn,lfn'l,h:mmiJu 4 .ffU~I8U. 

1 . .ffUI1I8\.bvlll. Lnfl\llnfl11Uf~nvla-.lm'lVl~aml:lJWeJhlll.~-.l~1-.l ~ Yi~:;ihl~l1Ylfla .. . . 

t;,oCL I ,t,....: .... d .,:joel .... _r:t .d I .d 
2. 'lJll.fl1UflfI 'iltl'.nnU,"L'lllfl,"m::U:::l'Ill.-.ll1mll1~fI113JflflLVtll.LLG:::L1tl"''''1m.." ') fl 

11U'i11JL1mtl1:::HlIn il:lJn ~\.bL 'lilLilll. 1ur]..] 1::tJ:::ii'~IilGl D-.l 1 im111f1Cil tl ci''''l'I,xn LLiillJ1-.lflf.JfI113Jf1f18U. if 
" 'II 

... "I.I!,I l:. d ... - .r 1 . ., 
D1\1l'1~Cil'l!::."n ~ulQtJ '1 LlJll.L1G1Ulll. Ul.Jm,lnnmJbMI'lJ'U. l'IlIBn 

~ _ _ \ -J. _ 1_ ,t t. _ _.d" .... .o:::t 

3. "lJULnflfl113JflCil ll.1:: £J::'r1n1 a~mll.ml'U. U lJl-.lfl7" E11,;)Lnflfl1l:IJflflr..!'iI'lJ'U.1I1'YlUl1 • • 
"lIo\fI ~fI\I:::1Jtl.JL~U~l"l1:IJillvr'U.b'll€l-.lfl1l:lJ~'illl'16.i.J1riu .. 

-=0. I d ft '""""'"" .... 

fI11:lJflflLm ') 'lhl:lJ~flfl1l1LLa1 

.. ... ... !'I - 1'..1' _.r ........ ~ 
L l'Ill.fl11:IJH1IWll.Ii LULLll.1f11l:lJfl'il VllI14 ';):::L nVl'lJWYlUflflU b'il r..Ififi 16.i1iililn iJuilv:::LnCilifuLGlI .. 
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~V11« (n11J1'lf1m"l". 2535 : 6 ; il1~D~'V1n Davis. 1983) "ti11UTI11LLlI.1flVlLfhnnUm13J 

flVlrn~a1'ifl'lJa.nrn~qt1'Y1U1~'limh1tl~'YIt]1f~'lla-lml3Jfl'llm-ltIT'iA lV1mLti~Lih.f,n~1l1Yiqj CJ 'ti 4 

m43J fia • 
1. 'YIt]lf~m111fl."ri1~«TIA~=R"~1I1~fln::t-i" ,rn~1I1'Y1£11'Yl1~-;)"'1Lfln::t-i"Yia1[JflU L"lfU. 

Freud LLa:: Kris "iLmHJLm1fl1111flVlLfitJ1nim1'iLnVl'1Je-lfl113JflvHrl1-l~fli1 fl1111fi'ilm-lH"nA~i1u 
~ a 111-;)1 nm1 11-llVi LLUM1 [J 1 U~V1 hithitm::wh-3LL'''"llU'Yl1-lL Vifl (Libido) niJfl113Jiffntllll'lHJU'Yl1~i"fl3J 

" 
(Social conscience) 611), Kubie LLtl:: Rugg ~-3Lill-\,rn~Gl1Lfln::t-i"lLU11Ytlimh',d1 fl1111flVlm~a1"l"fl' 

tfuLnVl;]u'n:W)1-lnTrlL'f~nu~Cj)\ithi1n~-laull1.'lJauL'lJ"''lIa-3~."th,"~L~[Jn1'1 ~V1riaui.hitn 
'U " 

L fi £11 nu L ~Ehwnl 11 fi 'II f(71." ff"l"1ff 11 L t1l.f. Vit] Gi m"l"llYi L n'll-;)1 nm1L1l1U! 1 iii [J L,xU Yimll1 ~1f1'll"lJ a,,01"l" 

L f{~lJ LL "l"" 01"l"0/I 8U f{ua-3~ nnlii' 8-3 nlJ i" L f1 ~'" Vi1::Yi18 GHl1U O1'Im l.f.ilmll n if v.:J "tiL ,xll.fI1111 ilJvruliYl1-3 
" 

il'lltyl fla 011 lU-lml11i3Jvruli'Vlnir~Li1v,rt-l"t1.lEr"ir-3~l-3 ~ fhlYiUi~lm13Jf111l1 Yi~v,1a~~ lYiliLiiVlif"" 

3. 'YIt]1f~ml11f1'i1m-lf{1"l"Ti'L =R-.l3J1U1f£1it[J3J ,rn~'1I1Y1U11 unriuUiim.nfiVl11 fl111lflVl 
:<I • q 

m-l ffTIlfLtll.f.~-lYl11U1ftfii~'IIi1111LL'ilTi1L lblil rrYi ff13J1"l"nt!.1fl1111flGlm-3aTIA3J11..tl'li fl a ~Yliia-;)~01' 
." 'U 

m';-l'1ll.f. fia f'ilm1l.f.Lil-3 Vi£l h!o/IULil-l LLtl::1i'CiluLa~L;i3J'II111inufl1'W"lJa-l"'u 1l""1fU'V::ff1111'ImLf(IIl-3f1111J " . 
f)V1rn..:la'I'Ifl'lla..:l"'UilamnliaUl-lL;illihruif""mJnllm'S",fl-lafl11::Yi1mn1tJ1m",YlL~ElEl1""1tJ 'linfhl 

" tl-l'lJ'fw1m",Yilh~ryl ""m"l"an-.l ff'nfl'11U'I::n auIii'1 tJ fl113Jll ~ a."ti tJ 1 'U,L i-l~tfilY1 tJ1 fI11mT'U,f).:J"lID-Il%V1 h 
m13Jlh1"l"n'U,1~~::Li'i""nUfl111lfl'il LL~::m~LtI'Iln11\1~\l::f1Jll"l"::allm"l"m"1Yili 

4. l'ltl1f~ AUT A '(1t11f~dLihl. ~ihLUll'lJtl-\lm1wcrn\t1ml3Jfllll rl1-l ~"l"7fl"1 "'Lnfj>I~'j.I,l 'U, 

iil111f)f1~ 1tfi [Jiimnfltfii1 m111fl'il«i\~a1'Sfhf",,~ mil mm1fUl'lmm ~L~::a1l1T~i"t1vr~ln 1 ~ff-l;rul~ 
" u , oCt ~ 

.... ,.. .... d ..... 1 ft ...... " 

4.1 m'itfi'S::v,'U,n (Awareness) fla 'il'I::V\'U,ntl-lfl1l 11 ell flty'lJ Cl\lm13JfI'Ilm1.Jm'Hl 

~-l114ihl';,}umLG~::E!mflo/i m'l::m::v,,rntl\lm13JfllllafHf{1,,Tl-niiE!ull.f.~'j.I,~El..:l1ii'1tJ . ~ 

"1 ...." "1'" .1'1 d 4.2 fl113JL'lJl -;) (Understanding) flallfl113J'J' fl'l11ll"ll1 -;)tHJ1\1~n'll-l UL'Sa-.l"l"l'l 
" 

~1-3 "} YiLfltJ1"li£l\l!lUfl113Jf1l1lan..:lel'I1fl 

4.3 Ll'lflitfl1n (Techniques) ~El mTILYlf)itfl1il""m~vr~'-I.1m111~'ilaf1-la·nflyf-.lvi 
~ 

L ihu Ylflitfl61 'U,lJ f) fl&l LLO:: L l'1fl'"f1~LilU1I1 'il1~1'U. 
• Q 

4.4 m'S'il1::YtUn1um13J\l~-3'lla-3~-3'i11..:1 c:J (AcbJalization) fiE! m'Slinm£lm::V\,xn 

1 ""'ilt1.LEl-l 'Wah 1 t1.V1l.f.l8-l lL&l::Yl tJ1tn3J 1 ,rtfi""~El-l a £h~ LGlmrnUn1'W "l"13JJ'\lm'SL Utfin11~f1J U"l"::ffUn1'IO{ 

~1-l ~ l'i1uiim111flli1 lviaul-3L Vl3J1::ff1l n11tfi'S::Ylunii\ll ~Ell.tll,*Mtf'iil£1nU mjf.J~0/I~Hl\llW~i1U'llULEl\l 
LL~:: m,.iiml11~I11~ U iil'VI UUL"lil nllYlmtl LLllU'lJ a-3:ai 'II 

• • 'U 

~.t--.. ,to .r .... -1., .c!I-.,.... .... ~ 
e-3f1111 .. n Dum 4 w;,::~tl niilU V.'JflfI&l a13J1"l"nlil-3",n tJfl1l'1L 'll"an-.l ffl"ifl'lJ t}J'il""La~ £l fin • 
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'I1n'Yltl~!jfl1111il~rn-ltn1ff.yjnrilllJIUil,.f-ly!:IJ~;i ,;]~~~1.l.tiililf1113Jfi~rn-lfm"flLillI. 
nn1Y:fiii mihuJflfl liI'Ylnfltl. LLa::f{111T'Hl.yj'.il::w~u11~a-l;1u '~L~U tl1fl£JnI'lL1UlI. i' ~~a::m.i'ilU''ltrmIT'1 "U" • '\I '\I 
.J.d' • . 

'YI LEI EI E11l1.l EJ 

1.3.3 mnfilFl113JAfilan..11.'f77A 

m'l~nH1fiurrr11\u~tl-lm'l1Glm1tJfl'ilai'1-l9nil \bri'iEJ1UI11;::;n~1LLa::~flJmbilll. 

~1tKU t'ilEJbQ'I'I1::nTl1tilfl1111fltilan-lanil'llEl-lL?1n ~-lfr1:\.J1'Ifl~1.I'wlli1-ld' (D11 1-3mrU"'. 2530 • 
160-161 ) 

m'IH-lLn!1l Y! 111 EJ 0-3 01 'I i-l Ln'lli'i qG1n1'Im iJ-3l.J flfl~ ~LLft'il-3 EI iJ m ~-3an-l m'Iil 

mTI1~f11i'i ~1I1[Jti-3 m'l1~L~mltilf11i'i,;]1ni-lL-n.yjn1'I''f1.l.Gl Lth.ml'I,hul1fl'il 

ml3JA~rn.:J ~.fi"iJ flntJ1lihm.J])'.lIlLfl~ f{1111'In~am13J~1l1 EJ 11ii i-3l i'1fin1~v.lfi l'iL~n Ell';] ~i1u l·.m~ 11 .. 
..I ..I 
a-mavtJ lbil1~Lq;m1~~mcfl)Jl~Lihuni'i 

d d 11lJ« d ..... .::to .cI d ,; 

.auVoU'iI'\·um VI)J1Ufl-3 O1'I Vol'iln'ilI11i'i'HW'V![J'iI'VI)Jn Llfllfl'ilGlflU';)1nI11i'i'YlL'ilnL'VlU 
" 

3Tn linu L~ n1 EJ1.I.::n1lfinHI L i'i'I1::L~n61:1J1'Im)m.J1v tmi 

mwii EJUL11J-l fl11 )JLLfl::-lll1.ftmJ:: 

ThVov.~LLa::m'Il.h::LijV.-l11.l.~fl1.l::"lltl-lUm1£Jv. 

m'I.,,~a-E1u Vo1I1EJn-l m'IHLLUUl1~tHl1Jm1)Ji)'ilGfn-lrrJ1Tf1'i1'1'H'1~nTI3J"i.l8-ll<iin 

uULiluyr~lI.1mnJtl-lm'I1~m13Jfl'ilm-lLn'Ifl1\.l,,tll.~[):lJ1 fit) n1.-1illUU'Yl'il681J3J1'il'I=.ilU :ft-lLiJlI.f..la ... 
m'.il1nn1'I1~m~£JlnUm'I3J'1!1ii"llEl.:Jfl1111il~an.:Jm.~ UUU'YlVlftEl1Jm13Jfi'ilrll.:JftTIt1ih~.:Jfil,rmH1liJu 
.. ..11'" :"1'" .d "1...... - _... .. .... ... iI ... 
ft8 LLliI::'Yl '1!111i'iLlJUfttl l'WEll'I1 Y!l~mLa'il.:JaDm'1!.:JmIl1fl'il~1"m7f1 u~::;:lJm'mTVm'ilL1~1'i11U lH),;]'I.m • 
LLUU 11~ aDUlIl(fi7~1V. rll i1~mllJfi~ a-i'1-3 ~17rfn3jVo fl.1 tIlL1JU l'1l''U. UUU'Yl'll ftDUmlll~iIl rn.,'l m7T1'1J eJ.:J .. 

1.4.1 fl'lI3J'IiI3J1UlItl\lfl11RtiHlL \.tn~lI 

~ "':'1 ...I ..... ,..... 1"= .., ...... .t 
m'IfI'ilmUnll.mlJ1.l.mll1ft1lJl'l{1m~ftlla-lY1'\.l.nnTl"~m~l ii1flnW1L~fl:: 'VIlHnlJ Ll'il-l'\.l. 

ihwhrf'il (Guilford) (~1U. f{1l1!.JflLl~::a-3flm1 En!.JEJYI. 2541 : 48 -52; EJ1.JB-3,;]1n Guilford. 

1967) l~mlllVolll!.J'h m.fiGl8Lt-tnUU (Divergent Production) lUum1lJEnan~tll'\.l.m7~fl1Ji.Jdl'1.'ii 
"'fl1tJL1~VoflIEJlIlJLLi1Imh.:Jnu.'t1.l L'liV. \~uflm.h::1EJ'1!,r"llD-3,rlm li'mnrlf;l"~m'hf{,;]:;lnn'~ t111mAVl 't~ 

• q 

mmla::LL1.It'lnrl~Vl LL~::3jlVo91~~nDiIH,fu.3jmllJfi~flLlI.mrU 
• ~ 'U 

mnEf lL~::fi~fflfl.Ef (1~'\.l.l1f urull1~qj. 2532 : 64 ; t11-JB.:l,;]ln Garry and Kingsley . 
• u 

1970 473-474) 1~m111~lI1EJ11 n11A'illl1JUDLUnUli (Divergent Thinking) LlIv..m1fiiJllu~::1JULtJ'iI 
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(Open System) ;A..,r.l'9181.J';l::s:iaa7:: 1 um~~~Y1nnf'!Y11'" L"1I1';l:flwvI11n-m1LLniln 1~11 lI.LL U 1nl1..,LLa:amL9: 
~ . .~ 

R13J11tl9181.J'lI.u\4111il ') ,.,nlilut~";.hnlil .. 

....... .. -.....J'!: ~.A ... .-::II. 

U,DlI.LIilEl1'lfll.u,a:f1l1.EllI. ') (1-D1wm ~ty1J1'Y191_ 2532 : 65 ; E11..,EI.:J';l10 Anderson and 

others. 1970 : 95·97) lim11J'I'\1J1u'hm1flIilLL1.JumumrtJLillI.m:1J1um1fllilll1.in1!tm::\~hIHJlilii..1 
• 

(Dynamics) LUUn11fllil.rrl4;;;i'wlIEI..1m1LL riiJruVl1 ri E1Url r.l'91i.l1.J1I:: t -nm'iflIilLLl.Jl.J m l40UU L lii tl La E1nfl1!118uY1ii 
~ " 

n9LLflfllfiElf ('rfJI~l4Y1f ~ty1J1iiiil. 2532 ; 67-68 ; 81.:JD.:I1I1n Gallagher. 1962 ; 227) 1~ 

fI111JVl1J1U'h m1flIilLL1Jl.Jmumrmill4m:u'mn1'~fllilrlr.J'ilElulI:tim111fl~El..11um1fiiil fllilll1.am;.~ 
" ni1.:1LLa:1~n mf1r.r!11 E1lJ 5..,';)::91 E1..,1JEI\I L ~ Um11J i1J~lI.]h:'I'\'-j1..,11 ruVI1 nlJfl1V1 ElU~1 U <1.., L"1I1'~ n ili11 ii.., " ~ 

im;.m::"1IEI"'fi191Ell.JrlLn~r;l1nm1~IilUuumunuuH 3 th::m1f1E1 

1. EI - Elaboration \iLLn fI111Jff13J11ntUn11V18ufhm1Jlum .. nnl1..11li'mnrlff'll , 

.. ::; .... :"1. .d.c:i ... - .-, A - .d 
2. Ass - Association fI1'iltlUUU';l::'ilEl..1LlJUfI1'ilElUYllITl1111ff1JY'l'U,liCilaL'U,tI\lOll. "If..,a111 

Lih..l,m11Ji1J~lUn'U,im~tm::"1Ia"]Lm1~'II 11.111.., ; Ll'I'ilm"Hl1 l'IO:;ElffmUn11cl<ih-.l ') LLa::r..r'ila1J'.l::iJflm::~ 
". " 

1I::flIilLLlJU"1lEl..1m11J i1J~ wfii..,mh1 t U1tJ11i1 fitiii' 
" 

3. Syn - Synthesis 

ff1m1tl1l1ii' E1t'Otl\lIth:: un91111i EI [11" D ff'J: • • 
_to _ .... d d. v I-

1il-.lv,lI.m1f1'1lLLUUElLUnll.U l'I3J1Ufl..1 fI1111ff11J11n'YI1-.lff1Ja-l'llEl-:tUflfl9Ylll::rna\l'iltlumm3J , 
t~VlGl1UU.~l'I91U1Jt/ m:L~ulilrtfflil LLa::ffl1J11nrl';l::i'im111~..,rl5jm11J~1I'\~"'.l,Ifn'U,1 ';;Lih..1,1t11'1'\~~\li-i1nlJ . . '" 

ff1'V1 i'u llLm'i~m~1flf..,dH1itl 1oq)l'lf'tL1Ju-:ij1a EI \111 amfl ~\l3j1li~lillLU1J a L 'U,n,r£J~ii l davl1 " . 
~1..1nU r;i-.luHVI\llwl1Yl 

~1I1l1Y'l 111Ml ityin'hlm 
" 

1.4.2 im~ .. m::m::tJ"lun"nfiVl EI ~ umt'u 

Guilford (1967) mh"l11 fl'\.l,~iim111\ii'ilmUnuU\riilLiI'U,f1u~iifl1111~'ilrll-lm1tf ~-l 
Vl3J1EJtl-.lm11JRl1J11tl'llEl-.lUfiflaY1H'tun11uniJru'V!1 LtJUn11\ii'ilY1rii.ll~tii'il~\I(jj1-.l ') l...,ll "l LU'U.m13J . ~ 

..; • I ~ ........ - d. I ...... '" , 111 .J' 
ff1m1tl'1JEI.:J~m:HlYI';)::lJ'S::~n'il~'lImJ\l1UVlGl1U ') 'lI'U.1il "If-lu'i::nEllJo/nmm'hlrn::'iI-l'ila '\.I, 

1. m11J~'iI~L~lJ (Originality) 'tII:u1[Jt)'" inaru.:m13J~Ii1LL1Janl't11~ WilO~h.J\)1nm13Jfili1 

1i1'11J'ill m111\ii1il~~1JLnlil,;)1 nn11ti .... l LEl1ml1Ji'Liit/1I1r;i1il LLlIa\l LLGl::lh":: Un'il1.xLn'ilLu'U.~"] 1 v.a.l.:jfll, LUll 
~ . 
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.... ~Ad'!'l:; .... .....d III!:I. 

anMm::l'lm~"lI"LlJt4m4LL,.n iHh1a1flllan~m:: fl112..Jna1flCil mna£l-3 L?lEl'YICilAEltJfl11aJflCil"ll£l-3rn'U 

ti£lllflf"iEl-3E11flilfl11~flCil~Uil'U1m1 MEI~L~lIn11 fI1111flCil~U~U1m11.h:uni fl£llli'l'1fflCilL~El-lmh" • 
L~ lI1Uiihh LUU'I1a-3f1Cil a Eh"rll" anfl'LLl.'l::Vl1111",b 1 idiil HS"11.1.'Il1l1 

fI11aJflCil1L~1I,fuA1111,.n£lmJ1U''I1~111in~m::i,,;:r fl£l 

1.1 an~m::111"m::U1um1 fi£l Luum::tJ11.1.m1f11il ua::A11J11nUlilnfl1111fllil 

,nn"llil4LihJ'ltlRfl1111flIilLL1.Ian h'lli ~'l3.i'li1nlJ"lIEI"L~1I 
"" 

1.2 am~m::"lIa"lJflfl;:l fitl tJflflfl;iiim111f1iil1L~1I ~::L1I1.I.1Iflflayjihtlnin1:tnt •• • 
"lIEI"iilULtl" L.:Smtulu'iJ1UL£l-l n~1f1Cil mhsEI" mt1LLaiil4E1E1n 11l"1lfl1iilni1'ii£lfl1111'llimi'UEl\.l. Vl1t1 

.. , ... 1 .4 odd A .J.... ~.... I 

fl~lI LmEi LLIil Liilll ,mfl:: lIUIil 'YI';l:: LH"lfty LL a::L ffU-l nu am l'lm1mCil,," a11 

1.3 inMm::l'l1.;JHar-Jalil HS"1U~LfiCil;1U LUu"1uY1LL1.I;:Inl'V1li 13..iLflllunn!)1I1riElu 

'I1E1-3m1LLAIil-3fl11)JiiCiltlEi1-3flfn:: 

2. fl1111fl;:ia..1 'l u.nTlfllil (Fluency) Vl1l1 lIii..1fl1111tn1l11m E1"Uflfl;:l 'l um1fiCil'VI1l111il au • 
1'11mh"fl~tl"LLfl~1 1"1IilLTI LLS::iil11!iltllJ lUm1l1m~1J1n 'lUL 1a1~1nlil LLtJ-ltlElmiJ'U 

2.1 fl1111fl~E1"LLfl~1'Y11-l'l11U~tllll11 (Word fluency) ~-3LlI\.I.fl113.lLf1:lJ11n hl.n11 

l"lid'tl!lf), El ci1 -lfl ~ £l..:l LLfl~ 1,rULtl..1 

2.2 fl1111fililflaa..1Ufli.hYmvhulm11l1,n'1I~1.I.i' (Associational fluency) L1I1.I.fl1111 

Lf11111nyj';)::filil'VI1tiami1Y1LVl1itl1.l.n'UVl1t1m~'1l1nu'l~1l1n;iffCilLyj1yj,;)::3.nn'l~ 111EJluL"H'n~n1'V1ulil 
• 

:p fl113.lfl~tI"LLmhl'l1..1'111Um1LLalil..1E1t1n (Expressional fluency) LU1.I.fl113.l 

ff11J17fll um1 'l i1 aVl1m.h::1EJfl fl f.l fl1111 f(1111,.nrf~::u 1fi1111 L~EJ-lnUEI [h"711il L 11 L ~ e 1 i'ii''I.h:: ltJfl'ri 
o;lEl..1m1 

2.4 fl11aJfl cl a ..1Ufl;:i1'l um1filil (Ideational fluency) L iI Ufl1111 tn m1nyj~::filil i"Yi 

!i1 (I-3m1m u'l 1.I.L 1 a1Yin1Y1UIil L ihtfl1111 Lf1~l'H18UvlU LL 1n 1 um1~,;)::?l tJ1t113.l L~ an L fh" 'l '\I\1vlm111~V1~~ 
LL~::L'VI1Jl::RlIrfRV'l :S"~1LtlU~£l-ilflV1 flV'laan1l11'V11vl1l1n'VIfl1Elmh-il LL~::u'1lmh"nt1. LLil~",U1Ltl1fl113.l • 
fllil~1<ii:!J1,f4Y1:!J'il3.l1~~·l1m1LLt;\~::8U1..1L,ntJuLYiuunU11fl1111ilVl8'\.1otlil~::Ltlufl1111fiV1~~~fflil , 

3. m1;Jii'ilVl~u'lu.m1fllil (Flexibility) 'VI1J1l1ii.., fl1111ff11111t)"lJ(I"~"flalum1AIilVl1 

l11Iiln1J'l~'VIfl111lh::Lf)1'l 'VIalVnY'l'Yl1..1 LLU"E1anLUu. 

r->."a • d e'Io ..t ... .a !'I ~ 
3.1 fl1111YliiltJCil'\llUU'YILM1"l1llo1'1'U1'l (Spontaneous flexibility) LlJUfl1111Lf1l1TH1'Y11J:: 

• 
?lll1l111JflCi1'~Vla1l1t1Eh..1 nci1..1am:: 

3.2 fl111Jf1IilUCi1'\1\ciUl'11..1vl1Um1vlCilLLtla-3 (Adaptive flexibility) LU'\.Iofl1111ff13J11f1~ 
• 

~::fiV1 'lvi'VI;:I1 nVl tn II LL a::ff11111nfllilvllil LLtI a4111 ni,,'VI d" 1t1 d:Ju VI;:I1 Eli" l<ii 

oI!=I old ~ 4") d A . .o::S 

4. m11JflCi1fi::L(llICilS::(I(1 (Elaboration) fltlfl1111TlVl ~UnEJfI::LfltJIilL YltllilnLtV1"'VI1a"lJEJ1U 

Tl1111fllilVlin t Vl1~m13.lVl1l1tJi,;'lItJ1m£i,,~llo fl1111iiVla::Lil [JVl;:laa LiJlloflmtn~m::.yj~1L ll'l-lod" l'Um1rl1-3 
"" . 

Ha"1u~3jm111LL1.Ian 'lVl~'t",thLi~ 
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ml!1tfi!ll'H)tn~R!l8~'1I8~Uflf1~yjll::(j\flu,hm!l'lIti~~lmL~"'~lU!l1I ~::l.iiU~yjRiil . " 
.:. 

LI.~::fn3Jl'H)'Yl'l:: 

fiiil'T))Ji~yjiiTll1!1i'!lw'U,:linullKLihmJl~lirli.li-i,nur.l11'U,'li!l1nyja:(j\ :A~~::L~'U,liil 
'" '" . n1'lfliil8mmtun 

......l ..,. "" A ~ 
2. ~ t'Hif3J flf1 ilf11.., nTH 'HI ~ '1'-" ~u\M;'I A"1 iii 1H"i 

r.lili!ln'Ylitn~m'lL1UU1'l11f1m.iilfllRiilf ~1I1Un-l ml!1R1111'ltl'Yl1~a~iJnJrul (Cognitive 

Domain) t'U,m'l~Utl.1'l11flm.<nfllff'i1f 1~iu (8lt'U,t;) 1~lmfl. 2543 : 45 ; al.;)a~1l1n Wilson. 1971 : • 
643-685) 'llli-;i 1 bL 14n'W tl ~m'll.lyj~~ l.h::a-.lfi" il'U.R~hJ tytl)1 t 14n1'll1U'U,1'l11fl m<Plf11 R<Plf 'l::ilJi'U, 

~1iu!lAm:nl1iiJu 4 'l::!flU ~8 

1. ml!1i"ml)J"iil~l'U,m'l~<Plflll41m (Computation) ~'liinTIlIhl.'l::<t1.J'd' tiailLtl14'Wt)9inTI!I 
'" ~aEilm::ilJ~l~aiil LLll-\lflEm'lil.t1'U, 3,T'U. i~d' 

'" . 

1.2 mll1fA1111'ijlLfitl1nuil'nfLI.~:;ilul)J (Knowledge of Terminology) Lih.tTnll1 
OJ 

R1lJ1'ltl 1 'U,m'l'l:;~m'l'%a'ijlf11ft'Wt1m~::ilul!1'ih~ '1 li 1<Plufllm3Jal'l1l::m1l1'ilu'il'l~~~fll'iluaa)Jn1~ 

Lb~'lli'i1tJ..j81iun1'lfl'ilfhu.lm 

1.3 A113J«13J1"Hl hn1'lH'm::1J1'U.n1'lfi<nrhwnl4 (Ability to Carry Out Algorithms) LiJu 

fl')11l Rl3Jl'ltl 1 unl'll -n-5 8 Lyi-:ir;)'i -lVl~8itUl3J bL~::m::1J1'U,n1'lr\i.iilL1U'U,1I1bbfl"'nnfi'ilfh'U,1 rn'i111l ,h<t1J'~'U, 
9\8U~L'iluii'tJui'1I1LLal i8RflUl'i1mll1fn1l1'lfl~luii'iitl~l.i1ul;l'YlJ~lU '1 flalUfl~-ln1Jlihmh-l ltm1u'U. 

'" 
'iia~'lli'Wunuml!1tl-\lU1nlunTli'ilil!.hl.~anlim::1J1um'l • 

2. fnl!1L ..ul11l (Comprehension) LiJu'W'liinTIlIt11n~Lfltl-lnu'Wt'\ W!m'llJ-a::r;l1Jm11lffl113J~1 
'" Lfiuln1Jm'lfi~lfhmrn blvi.nU"l1emnl1 u.u-l'lI?1LiJu 6 .ff'U,<Plm.t r;l-ld' 

2.1 mlm"lhhb~U1nUlJlulI&i (Knowledge of Concepts) LU'U,fl113JW1lJ11nYli'lJ'lftlUnl1 

mllJ~mllJ-;ijlb~tJ1nlJ..umfh)'9)~~ L'Wl1:::lJl'U,lJ~tilU'U.13J1iTI!I ;R-l1.h::!l1mnn'ljmYi,;\ll'i-lvil~") I?1tl-lEmlEJ 
'" m1r;l'i1Huhlum'l~mllJ~~tlUnGr18tl1~"1JEI-llllUlJ~hfu l'i1uH'fi1'W'i1"lJ8..j(,OlU~1aL~E1nml3JVllJ1U~n1~U'il 

OJ 

1~ ;R.nii[JU1U1UlVlli~1tlEJni1mh-l1~li ~LL'ilmh~'l1.l1l1nt1bf)m1Ul!. 
'" 

(Knowledge of Principles Rules and Generalization) LilUfl11lJfn1l1-an1unT1U1LEllY1inm'l n!.J LbGl:: 

Tl113JL'lil hLfiulnlJlJ 1 U3J~11.lNllWu:lin1J 1';l"r16i1ruYil ';l,"1'f1lL'U,1m-llum'lLbniJnJ~1'l~ t11rhm3JiuLUU 
w ¥ 

fl1mllL~ EJ1ntlVl i nn1-aLLliI:::n!l~,rm1uuL ~-l LflU~1JI.t1Uflf~ Lb'ln 81';li'ilLilu Yl'lW! m13J 1 U'l::Ii1Un1'l1Lfl'l1:::;{ 

fi'l11l 

(Knowledge of Mathematical Structure) 



23 

1 _I.l _I iJ .. 'IU:'I .. .. 2.4 fl113JaltJ1'Hl U.n1'H1J~[JU~ULLUtI 'lIVIl ,nnLLUUYlU<3 ~ L1JUanLLUUYlU~ (Ability to 

Transfonn Problem Elements from One Mode to Another) LilUfl1l3Jffl3J11f11umlLLu~'lia~rmJ.y\ 

nlY1tJ.i11 t~ ~i]\.l"iafl113J lYili Yl1tl1l11tl h''Ili L"1fU U.Uftl1ln1111t1'Wili h~'d:Jl.l.a3Jn11 :g~ijfl11l.1Y1l.11UYl-:lb~3J 
" 

lGl[Jllil'll.ln\ln~lJ1'unl1LLniJtyYll (Algorithms) Yli~111nLLtJ iil LLi'l Ell11n~I'll'ii'h Lihl.'W'lGl nTIl.I.y\~l U 

.l - ~ ~t 
tll!i1I'lJEI~'W'llilm1l.11::GlUml3JL'IJ1 11 

2.5 fl1ll.1R1l.111tlll.l.n11~iIIm3JLLU'l'IJEI~LYlIil~ft (Ability to Follow A line of Reasoning) • 
Lill.l.m1l.1R1l.111f11l.l.n11til'\.ma::L ill h,; Elfl1111tl1~Ylm91ftla91f OJ1~wiln(ljl~ ltl:Ulnmll.1R13J11n lUn11tilU 

~J ~ '1.tJ 

2.6 fl1ll.1Wll.l11nll.l.m1al't..miil::~mll1hl'l£ri'tyYllm~flm91T'11alilf (Ability to Read and 

...l~ 1 l: .J' ....1 ... d... 1 Interpret a Problem) 'lJalH1Utl'lillfl'l13JR1m1f1 U'lJUU m11i11i11bLua\l3J1'iilln'IJtlffalJtl'lIilfl11l.1Gf'lmlfl l.l. 

il.l.~U '} t~wl"'~nLiul.l.EiltJ.LLiiI::~fl11:IJhl'luuruYl1;\l81';)';)::m.lh",nJ'lJtl~'li'afl113J i'lLfi'IJ '1ial.lam~Rt1~ 
... ~ 'tJ '\I 

mannV'l 

3. nl'nblt11i (Application) LlI'\..\,fl11:IJR1tJ11f11um'iililiul';)u,nuryYll.y\unL7Ul.l.vl'\..\,LflU LVi'n:: 

flalU1ilJuruYll.y\unL~[j'\..\,tJ'i::m.Jatll'\n::wh~L~tJ'\..\, ~a UlJtl1JnV;Iil.y\..rnL1Ul.l.~tHltatlnm::lJ1um'mniJrur'l1 
~" ~ 

Lta::!i11Lilun11ttnuqJYll11f1'Llilu'l,lill1n vHli1nTI3JltJ.~ilJdLuj~ElanLiI'\..\, 4 offu t'lEl 

3.1 fl1111R13J"m 1l.l.m"mnUqJYll ~fl~1£Jn1JUtyYll~!J'i::m.J8~lu'S'::wh~L7UU (Ability to 

Solve Routine Problem) un~u'\..\,~aoltmlvm1l.1R1l.1l'H'l tW'l::iUfl113JL'1ill;lLLiiI:aa anm::lJ1'\.\.nl'S' 

bLniiryr'l1'iilU l'i1ri,91 alJEI an l.I1 

3,2 fl1ll.1R1:1J'1'S'n1l.l.m'nmvubYivu (Ability to Make Comparisons) Liluml3Jinl.ll1nl'\..\, 

m'lyfU'I'I1fl11l.1allWum::Wl1ol'lim.lfl 2 'lI'1il Lvl~n:mJm'iililiul11 ~oll'\..\,m'iLLnilru'VI1:B'\.\.itEll~ieloll,n~m~ 
ttl, II ,.. 

flVlflltn m.LL~:::..ij1LiI"""iraol~bmll.1i'fhfi V1'; aol 'i1l.1,follimll.1ff13Jl~f11\l,nTlfl'i1 el [h-:lii L ~1fI~ iii 
~ ~ 

3.3 mll.1ffll.l11tllum'illfln:::~-nam'l (Ability to Analyze Data) Lll'\.\.fl111Jffl3Jl'mlun11 
'II 

i(jlff'\..\,h El [h~iil ElL iitl.:ll Um1'Vilfil~1aU,;)ln'li'£Il.1fl.y\r'h'\om!ill 'i ~\lEll';lia~81vrUn1'iLL[Jn'llelm:rYhfiv1'liEl'l 
~ ~ 

aEln,;)lnia3Jfl.y\'liLfitJ1iaoll.l1Vi,;)1~m.1':h el::hflaial.lflr1iElolm1L~1JlGil.l ih1ruYll~'\..\,1Iillh3 r1£lI';lLill.l. 
'II "u 

i11 a ril<31'\..\,m1'Vil~hii! alJ'lI a\liJrumr1rhioltJ'i::L'fuari 'I'I~tliEl,mvn htl uU' ruYil a an Vi ';lTHl.\.l Lilmi1l.l. 
u 'II ~ 

iifl11ililm...l,;)'I'IiillVf)fola[hol(ljmt1eloli~LLi1i'i1'\..\,'ijU''lirilIilElU'I'I1a~~i~'lffl'i1El~m'i 

3.4 fl1ll.1W1l.11'ifil Um'il.laolL~\l,LLlJUan~m.:: tmolrn~~L'Vi1iel'\..\,nULnl::m'iL'f:IJmm (Ability 

to Recognize Patterns Isomorphisms and Symmetries) LiJ\l,fl11l.1ffll.l11flYiia']81tltl~!]Gim'il.lel ril~ 
,..! t., A..... .,; . 1 ... . l.l • 1_"1 ..." '" ~ '" 

(jIE!Luaol 9lolLl11lm11:::finflol'IJEll.larm1Y1'\..\,ii! 'Vi m'iLufiVW$uuruVI1 m'i'iil<fim:::111nU'lIa1J~ lLfI::m1'l::iiln 
'\I 'U ... ~ 

n\lmll.1i3J~wfi un b7rm'ii E10l H1'S'1,;)Yll iol~yfuLfl UnU'iilln-n am:m~E1~~flnlY1'\.\.Iil';)'n t ,;)11 rfi! rurn 1 'i'WtI 
~ 'IJ ~ 

4. m'1Lfl"S1::~ (Analysis) liJum1l.1a1l.11'inl'\..\,m'iLLniJtyYll.y\'!!m~[j'\..\,11iLflmV;l.l. 'Vi~ell3.iLfHI 
";ILLtlu1Jn~lil3J1ria'\.\. ~~ri1ul'VinJLll'U.l"'Jl'1rf'WflmL'WGhl LLiiinatilwllelUL'IJ(jILiimni'1l1~L'i[J'\.\. m'S'LuihmJ 

U 'IJ 

if nIYllillolml11 i 0-:1 altl Vml3J1~1,,)L~m.UJ1'i1l.1nUf11ll.1fllil a1lol N'S''S'Yl ~lfll.l ~ Nl'\..\,r1l.l.L vi £I bLril1 ru'V\l 
u 'IJ u 

~flGi m'i3J 1 \l, l::lilud nai, L i1'\..\, 'Wq~nnl.l.ff'\..\,ffolNIil'IJ E1olm'L~Vl.l.m'iL'fa'\..\,fl rn11lmff(jlf<tol~ el'] 1 iam'iflf11'V4 
'II • 

.. ':'1 l: ... ..r 
L'fl.lElol'S'::IilUffol bt1JolLuU 5 '11'1.1. liloltJ. 

'II 
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4.1 fI1111tflllTmlun1'nu1t;nUrrh~LfltJtl1:m.J3J1rim,~ (Ability to Solve Nonroutine 

Problems) mrnlJ lu.ffuUd:1ufi1tl1lJiI"l11Joi£l"" la..iiitll.lL1JutJniVl~~ili1 mh-3 la..iLfI tIL ~UlJ1ri m,~ t4m~[JlI. 
ia-3EnftUfI112JflCilrn-31m'flr.lftllr.ltflUnlJfI112JL-D1t';1 1I1l1.lJ~ ittJ1lJ Cilaillil';1""'Ylq1Y~t;h~ ') ~L=itJlI.lJ1 

LLa11.i1""mh~&l 

4.2 m1l1tflll1"lnlum'SA'U'\ll1f11111ill~uf (Ability to Discover Relationships) LiJlI.fI11lJ 

a12J1~lum'liVlft1wJh-3 '1 ~h'YlrJn1Y1"VllYlli Ua1rn-3m1l1i3.J~u#""lYla..i l~£IH'l'Um'lLLriiJtyvmL'YlU 
m~m1lJillViufL~U~lfltJViU2J1mh lJ1L"linuimJfl'llVllvu,hn1'!u 

~ . 
4.3 fI112JtnU11n'lUm1rn~i£lriWil,,( (Ability to Construct Proofs) LillI.fI112JtfllJTHlfi .. . 

fl1UflnUfl1111fflll11nL u m"lai'wn £Iri ft";l,,( £I1';1lilll. Viq iim111i1nfl11lJ-:uuoNtlwliil [J n11Viqiim11J 'I. "m1 .. .. 

m~i£l'liiff"lu Viq~nnllLu.ff"U~a-3m"Li14nL1m,',tlln';1ff£lu"1iavh'f';)u i1nnGi'El-3l\~Ellli iir;)ilU 1'11i:'lIilU1-3 .. .. .. 

4.4 fI1111 tfl3J11nL "" m1m-3 ftCil1LUI::nlitaaU fl1111nn iil~ 'I. Wr.l flL-Ktvimu.mm -t.11tl " .. 
(Ability to Formulate and Validate Generalizations) Lih~fI1111tfllJ11nlum1f1uViuffCi1"YI~£lm::1J1unl'~ .. 
LlnlJruYl1Ll.a::~ff';l,r 11'1. iLih-tmtillf11tl'i 

~ " 
';11n~mh 12J1Ua1i1-3v1U r.l flHlIqnt'Yl1-3nT'H1[J'UflmVlFl1 fflilf ~Iil 't~11 L 1J"l mu . .n~';1 :;l~.1:IJ11i 

ll1.n11tl1:: dlufJ112J ff11111t1 'YI1-3 fflJ £1-3 ti £) £i 1 ,m11-31J11-1! ~-3 Wli [J lUI. 1 ';1~';1::~1n1"ftn H1f1Ufl11 LVi D 
~ 

ltl~[J1J L n tllJ r.l am1flVl £I L unt4tJ U1JlJfJ11lJHlI~WIf~Sj L d't1l\1qj1'lflwlJD~t!n 1.1£.1'1.1. ~ih:;iu ~ a all q 'Ylt 
'Yl1~m'n~[Ju~1-3nll. 

m'l1Lfl"S1::~m1l1LLlhtl"1'\.1.1Jil-3~1lLU"SVl'lIY1a1t1t;l1 (Multivariate Analysis of Variance H 
t;l1EiEl11 MAN OVA) (uru'll3J Fl1Ctl1Vl. 2538 : 67 - 69) LillI.Ll1flitfl~1"lfllflTl::~~F}3Jfl.y\ii~1LL1.hflID":: . .. .. 
.t:. ~.t"tl"·", . ::.. . .tYlU • ... .. tl . ... tI~ 
WI~l~Cil 1 ~11JU ~ 1Jnallmil[J'-3Cil-l!LLVlNEI~na3.J1J\H !1l'3J';11l1.1U1:~lJ 'I'I':iD .::LI1"r1 mw'll 8>1 'm LL .m~1:: 

• • 
t~ ml-3'Yl~HelJNlI3J~~'U'Yl1'" HCi~lfi t11flmhLu;111l1.o;l1 UU1mll1J8-3nrilJ LVlri,,r'U.i.,, LL~ 2 i1~U 1u ,... . 

3.1 itn»m:n1'-!)LflTl:::MfI"l13Jutl,-t1"S1l41'1lth1i"l LLtI"~13JVla1 [J i"l llU-3 EI Elmilll. 

3.1.1 mmm.llfln:;~m1mLU'jli.1l1.'lI£I-3Cil1UU1Gl1lJl\a1[Ji1LLlJU'Yl1-\1L~U1 (one - way 

MANOVA) v:;iii'm1.l"Sam:;o;l1L~[J1 ;j."ii1:~iJl\~t1tl1:;L~'YI~"'LLrA 2 .:vllJ VI~81.1"S:LTI'Yl~lI.'U t14~1£1Ei'''' 
dLiju"StlLLlJu,jEl3Jaf1,;)::lfln::~m13JUU"SU1,)'\.I.1Jil~~1LLU1Gl12JVlrn[J~1LLUlJ'Yl1>ll&lU1t1th-l!~'tJ o;l';mu"SBWl:: .. " 
ihhl~U1 ~-3il 3 "::~UYl1mJ1:ln't1 ~-3iimi3J~1t1£l1-1! 3 n~lI LL~hl:;m~lIii'iii1l1.1UlYhflW,pt~El'3JLrhnufiliil . , . 
~ll1.1.I,)Gl1lJii 2 o;l1LLtl1flEl X1 flU X2 ~",1'i1';nm'lI1.;anfl'U.b~lI ~WI (.) lLl1,"fh~1Vl';11nHlI1:nn'1JEl-3 
n~3Ji1t1U,." • 
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mi3J 1 milJ 2 mi3J 3 • • • 
X1 X2 X1 X2 X1 X2 

. 

mOnth::nElu 6 ilmhmtJu one-way MANOVA Ylii 3 n~lJ ilLL1.h'ilI1Ji1 2 il 

3.1.2 mrnm"l1Lfl'n:;-Jm1lJLL1.J'j1.J11U"1lEl~'ihLL1.J1'i1llJ'VI~nElilLLtJtHHI~111~ (two-way 

MAN OVA) 1iI::::ijilLL1.J1~hn:: 2 ~h Luilmh-,1'il1lJ111-w1.J1::nmJ 7 dju11.JLbU1Jim~m:;'llmJ~YiIil:;1Lm1:::'" 
~ ~ 

m1lJLL1.J1t111U"1ltl..:l~lutl1Gl1lJ'VImElwilLL1J1.1cHI-,1'Yl1~Elth-,1~1E1 i-m1.J1Eim:;:ij 2 <111bLl.h ~El A n1.1 B 

~lLL1.h A ii 2 1::wi1J'VI~m.h:::Lfli'l fhu<111LLtI'j B :ij 3 1:;vltJ'VI~m.b:;LfI'Y1 ~~iin~lJ<Kl€l[h-,1 2x3 = 6 • 
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0111~f1T1=~LLlJlJ ANOVA ~::1'1171f{uu,rmhfiqJ"lI8.:Jml3J~b'ilnr;i'hn:::v.11\1ih~Q~u'l'\4ij~iL~rJ1 
~br;inl's"lLTlT1:::,(LbUlJ MANOVA ,;)::1'1I71RulJUUW1ilty'l.lu\lTl11mL'ilnGll\11::v.11\1fhLQ;u'l'U t iHi Lrtu t 

Lilwhu.1w;t'nLtl1'il13J n1ntrtiivr'mtl1m3Jmnnil."it\lI1i''l m"i1bfl11::v.1I71u1i AN OVA nlO1-s 

iLflT1:::.,,1I71El'l,ri1LLtl1'il13Jfi~:::i1 lhli ANOVA .,,7u F-test ~l'1I71RulJLb~~:::f1f\lLtlu.§~=,;)lml,", 
\hJLfltn-nu\lnlJ. ~.:J~::W'il'tI,nnRmYlml3JLilu';)'i\l~1I71i1L~tl1m)JLv.th~'U '1l1na-minni:i3Ji1uril\1ni:i3J • • 
L~U'1n'U. i\1~1'1uJu3Jiiml)Ji)Jvru.i'n'Ul'U.YI1\l'l'ilm .. ,."iL mnLfI11:::~LLlJ1J MANOVA '1l::,"l~El1tmH3Jvru.i 
~."il.:Ji'1bLlhVll)J3Jl~'1l1':itu.l~1tJ Lil'Um'rnI7lHu1J,ruthritym\lRn&i'llEl\lml11LL'ilnGil\1"i::Vlil"'f'ilbU~El 
'llE'l\li1bL1.hVll3JVlfllEli11lJ.;)"1'U.::LU'U set .,,;1\1 imfm::i\lnfil1itfil'l~tnlll·H1Y\1'\41mml3J~1'1l::Lil'U.~ .. 
lLl1~~.:Jlli1 ,nm'VI'i1~flvl\lmh1~\lLtlu.lt11'1iil 'l'Um,.iLflT1::~i1El ANOVA rtLbunn'U.iil13Jvl1utl"i'il13J • 
Ell'1lhjvm,r[Jl.hrlqJ"lHl.:Jml3Jbb'iln~l.:J LbCiibdulLflT1::~vhEl MANOVA rllLfI"i1::~I71'lLbtl"i'ill3J.,f.:lV.3J'il 
w~mJ ') nu. '1l::'I'mUUWWlty'llEJ\lfl113JLb'ilnGil\1 

3.2 ;iim"i1u:rn::~fl113JLLlI,.tJ·nU'llEh3lii"lLU.hGll3J,",n[J~1 

m11lflT1::~ml3JLbtl,.tI-S1U."lIu."i1bbtl1'il13J"'~lUi11'iltJliLLfl3Jil (A) "lItl." Wilks 
~'" 1 ~.. . 'l.I.f .. 

~ll1mU,'Vn F 'i)l3JTIl"lJu'" Rulon Lbfl:: Brooks 'ilUl"1f~'il·H'm UJll, (~qJ"1l3J fl1R::Bl'i1. 2538 : 69 -80 ; 

Ell\1a.:l'1l1n Kerlinger and Pedhazur. 1973 : 356 ; citing Rulon and Brooks. 1968) 

m= 

s= 

ms - v 

t(k - 1) 

2N - t - k - 2 

2 

2 2 
t (k - 1) - 4 

t2 + (k - 1)2 - 5 

t(k - 1) - 2 
v= 

N 

k 

2 

lL'l'lll. 

............................................................. (1) 

............................................................. (2) 

............................................................. (3) 

............................................................. (4) 

............................................................. (5) 
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w = [SSWl 

SPw21 

SPW12] 

SSw2 

T = [SStl 

SPt2l 

mmih.nnnl1 2 m\3J n"llrnm3JVl1nof"lltl-il W lL~:: T V113J~T\.numhJtVlFJ1,rVlim~tl1ri\~ • • 
1um~iLTI'.n:::.x~::L~3J~1nm~fiTlnm'VJ1 IWI LL~:: ITI Lr:mmulu~m (2) Vl1 A ~rttl-il~1nm~ 
fi1u1mijm1lJ.nU'lf~m3J1n ~-iI'Ii'tl-il~nviFJTlEl3J~1L'11Elflum')lLTI'.n::~ 

fh F '1113Ja''11I (1) ii df1 lil'Uo t{k-1) lL~:;ii df2 LiI'I.l. ms-v .. 

. . 
A, .... .q..4 '" 

4. lilm'1,,)\l1"'l~tI'mmn"lJthl 

4.1 \l1"1-ij~1"~h\llh::L'I1f1 

n~yjafVl naV'lmaf LLa::fil'11Elfiu (Guilford, Hoepfner and Peterson. 1965 : 659 - 682) 
'l .,,, "_I t.. d...... ~.£ p< ~ 
~VI fin M1 fl-ilTllJ~::n flU"lI fl-il Tl7-i1ff~1-i1'Y11-i1ff3J El-il L W8111U1 £JYl1ElWtl1n7nHH~ a'3J tl'Ylli'Yl1-i1 nTH 7FJU1"1l1 

f1ruVlmH~l'f"lJEl-il~m~tJ'U.LmVl 9 WUi1 eJ-ilflth::nil1.l'lJil-ila'm·H11l11'H'f3JEl-il~li'Wr.nmrn~l~imrnil"l!1 
fl&.'ilfI1f{<ilf'l~ i1E1 m~fiVlm'j.l,n~FJ'Yl1-i1iry~m.+mLL1J1Jfl113Jim-rwtf LL1J1J7:::1.lU U~::LLuul.h::~ni 

mn.h:: dJ'Uofi1 'Yl1-i1ir.ml mtruLL UUfI113J i3J wu'If L1 ~::LLlJ1n:: UU .fi 1E1-i1 fI-iI m i1 tl m7i'i nLLfI::: L 'li1 hrn {1m Wl 
~ " 

LLtJU'VJ\L1FJ LL1.l1J'1::UlJ nT~AVlLElmr£J'Yl1-i1~iuin1YmLlUum7LLth~-il7tl ,;)::L~'j.l,'tiiii1f{m~C1mw"'3J8-i1~1,r 
~ .. 

VI£J1mm~fli3Jtl'Yl~'Yl1-i1m",jL~[mfl&.lilfl1fflilfn8-i1~m~m.~'tmiflfl m1AVlmUn~£J m7A<ilL€lmXFJ LLa::m~ 
tb::liiu~hLttaYl1ffru~n'hl-cl ~flm7fitllLllJUm13Jim~'u'lf LLum::tJU LLfI::LLuUm71.h:;FJn~ LLfftil-il'h~~ 

~ . .. 
't~~fli3Jtl'Y1~m{lrn7~£JU1"l!1f1mtllfl1ffVlff{-iI ';)::'fiu-iliia'm~nml'la'lJ€I"ff 1 lJ'fi1uvi-ilnri11ff-il!li1£J 

" " 
~ .. "I: ...,:I d - .... "" ~ - t:J "'~ 

LtJ~'YlLfW (Bentley. 1966 : 269 - 272) Llilfln1Y1t1-i1fl11:lJHllYi'\.1.1f,)"!:Vll1'lfl1111Tl'lla'T'l'l1:lTIflntJ 

t-J f1 BlJ tll1 i'l'l1 '1 n17 L~rJ'l.l. t'll FJ 1 i LL tJtJ'I'l til a'E1tJ fI1111 ~ til fff1-i1 ~''nA LUJU'Yl 'I) ~tltJ utlm tltl'l3J t1"lJ tl-ilii fl LG1 uf • • 
-.. _,,( .......d Q.<I ft ~ • 

(Millers Analogies test: MAT) LLfI::LLtJl.I'Y1'11ff€ltJ1<t1~&:Iff3Jtl'YlJj'\'11'lm7L7£J'\.l.'lf-ill<t1m111Tl<t1m'\.l.<?11-i1 ") iil111 

Lm1't1tl1Y~lm'lrl1-i1l11-i1~3JeJ-iI"llfl-iln&:lyjtlftil 4 !li1U (m7fufl:::L'li11~ nT')"-.51 m1i1<t1flLUmXFJ LL~::m1 

U7::Liiu,h) n~3J~lm.h-il~1i'lum1fln1Y1LtJu,rni1t1u7::iutfh!!qj1t'l'l lum~1i'Y1£J1~iliiuL'Ut"l11ii1 ~1mn 
75 flU ;~tJ'i1 fI113JflVlirl'1-i1ff,)7Tl"iim11Jff3J'WU1Iri'tJm1AtIlU1J1.IeJ1nmtmlfl::m1t17::1iimh Lyhti'u .53 

Llfl::.38 <t11lJthvltJ ;B{lihrmh~ryl11-i1aii~Yh'::vl'IJ .01 
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~ - •• 1 c' •• 1 c' .. 
Iil\UL~nJ n~riEl11il m~::~HlriL'\U11 (Dunham, Guilford and Hoepfner. 1969 : 624) ~mn 

mJU'YIttHHIU 43 "UU 41>1~11>1;f'Ullil£.l1im1~1il';1'Um11inua::L-nlh n11-;i1 m1~lilmll.mt£.l .. 
- -~ ~- c" ..d' lL~::flIilLEln'UtJ L'UElVlIT11'1"l ~tyamfrn LLt'l::tn1!l-1 Ham1~VlUUUVI\btJ -;il'rnn 1::11U ~tti'Vllm1lJL"lHllT'U. 

ttl1EJ1it1LIil8{-~Tfliliu LLa~1i obtained communality as a lower - bond Hatlnn!li1UUU'YlIilSElU 

1IilmmmLa::L-lllhm>1tn'l"lLLUU';\1'vnn 3 "UU O1TIimm::L,r1hrn>1irui'n~cl'LLuu~'Vnn 4 uuu 
~ .. w 

mmflLLa::L,r1hmunM1UUU~\btJ 2 "uu m1finu.a::L"li1hYl1~1l1~Lm11-;l1'1"l1n 3 "UU O111;)'n .. .. ~ 

"'1 ..... d~t.. 
ua::L"l.I1 ~l11>1T111;-ILLUU'S"::UU 2 ;4UU lImm111L'lIEllIWMlLIil .46 - .89 , .66 - .75 , .75 - .77 , .52 - .74, 

.75 - .87 mll~l~lJ LLlJUYlifiSElU1IilO11-;i1111>1ityim~n!uUlJ')1l'l1n 2 mJu n11-;l1'Y11>11l11!1-1LLUlJ 
.. - _. d-:"'::'. _ 6. .... 

~1l'l1n 2 UUU lImm1lJL'lIEllJ\\Iil>1LLIil .75 - .82 , .67 - .78 UUUYlttl9E1'U1Iilfl11lJflIilElmnU£.IYlI>11l1'1"l 

LLUlJ1i1'1"l1n 3 mru n11fililm'Un,rtJY11>1ityan1!l-n!LLuu~tb£.l 2 \\UU n1"jfiIilElL'UmX£.Il11>1ityanlfmmJ'U 

-;)1'1"l1n 3 Q.UU O11~lilmll.mrEJY11\11111!1-1UUU-;lI ... nn 3 mJu iifilm1m~mr'\.l,&>1u!ii .42 - .71 •. 63-

.79, .59 -.75, .54 - .81 Iilll1d1~U LLa::LLlJUYlIil9E1U1Iilm1~'ilL£IO,rm11>1m'l"lLLUUVltb£.l 3 UU'U O11fllil 

LEln,rUY11\11l1'1t1LLUU~1l'lln 4 mru 

mlJ~1~lJ 

.65 - .83 , .30 - .61, .32 - .70 

1 d .,- d d .. ~ 
naa (Holly. 1971 : 2484 - ,1\) ~1il~n~1m1lJLYI£.I>1m-il"lJu>1lLUUYllila[)U"lf>1a"'51-'1"lJ'U.IiI"lJLm1 

Ylt)1!I-~"lJ El-3ntwl Elflil llil £.I 'li1'l::Lm,"Lu~tJ (GPA) ~1nm1L1U,"1"151Yi"Jl"I'Itii.IiILLHU1 mj LLa::f1::LL1.l.\I;~1n 
LLUUYlilitHlU .:a.L511.i1. (Cooperative Mathematics Test: CMT) LUlI.LnruOY] ~n1!l-1n'Uni:411i1E1Eh~,"m1£.1'U • 
.ffll.lJtlEJlJAn1!l-1"l1El>1 h-ilL'itlWl!11.l.LileJ>11l11'1 M"llEl,rf~LLfI~y.jElfLi·w ,)1t1.1tL 177 fltL HmJnn!l-hLLU'UYllilt'l'ElU 

1<i1t'1'lITIn1l1'1"lt'l'llEl-3rl1-1m1JLL'U1Y1t]Mfilm>1rn>1Y11>1SlIeJ>1"lJu>1nlll'V'h)'f~ 15 mJU ii,j.,9VlilJ';lI.nYI'VIl'lrn 
:.I ... 

l~ElH'fl::Lmm;),~mnmLlJuY1ttlt'l'EllJVi"15fltii.IilLlHu1'V1:J..i LUt:Vl:::Lm\l"nflLlUUflIIHHJU :n.lEilJ.n ~tJ\l,LmWn 
;:Ifil" .56 ~L~:: .60 ttl1:IJ,h~lJ 

Uel'lU) (Bonk. 1988 : p. 5 - 9) ~~1';'m-s;:;n1!l-IHafl1"j'llnn1'S"fi'ilmum.tmLa::lEln'l!£.IhI£.l1-r 

flEllI.yhLIilElfl\l,m7tln~a--ilHlllvian11LlniJtyVl1 (Critical Thinking) LLfl::ml11fiii1rn-ili.n1A (Creative 

Thinking) n~3J1ii'1atil>1Lil\\,rm1£]'\.I,"j'::~tJ\h::nllftmn (lfl'llil 4,5 LLa:::6) :5,Ull1. 40 flU ~ln,f\l.mj>1nrill • • 
lii'1ElUl>1t1amilll.Ha>1nrill lttlEJnrillLL"jntvi'~tJn1ilJmeJm.tEJ'fi1£]flu3JfhLCiltif u.a::mhJ~seJ>1 tvi'-i'unT~'lIn 

'\ . '\ 

tlmmru'ii'1tJflEllIi'l1lCilEl{ L'll'U.r1U H'L1a11'U.m$Jn,r-ilVllJlil 25 i113J-iI H1'V1i'ULLUtJYllilt'l'ElUn1'SLuiiJqp.n 

l,rLLUUYliliStlu"lJEI>1f1afL 'Ulll6 (Cornell Critical Thinking) LLa::LLUllYllilffElU-l'ilfl11lJiililrn>1t'1''S'iA 1 i\iulJ 
.& .... ~,d: 1.cIIo .... ..... - -.. IF'-

"l/tl-il Shaefer "ll-ilEn"1\1'il1l1Lm1"lJEl-3Y1flL-SWl! Ham1flnW1'WU11n1'Sl'IilLLUUtlLUmmllm1lJHlll'fl..l.tinU 

mill iililsi',." t'I''i''.l~ ff>1 n 11 fl1 "jfi IillLU lJ L tl nu £.I a ti,.-l ih.tEJ H1 Yl ru LLa::m'S"fllil LLUU L amt£.lii fI113J ~3J W\.I.TIn'U .. ~ 

m-Sfi'ilLLniJruVlla·milm1~o;muum,"mrEJtlUl>1i.i"£.IehflruYl1>1an~ 
~ ~ ~ 

4.2 \llu~iEJt\Uh::mil 

t'l'lI«n~ 'HJ::"ttll.m! (2517 : 44-50) tcMinM1m13J91lJ11ma-iln11fl'ilLL'UUElLUmtu (Divergent 
_ .... ~ J ~ ~ or::II. ~ .... a.t. .... 

thinking) LEln1.l.£] (Convergent thinking) nu~aHllt)Yl1iYl1.Jm1L1[J'U.1"151mWilT'l1aCil1·lJel>1Um 'WU,"llU3JllEJlJ 

finM1t1~ 7 i1m'Sftn1!l-1 2516 ni:4 lJi1 a ti1-3 Liluttm1£.11,1,":il1 nmhJ h>1L1uu1l1.LiieJ>1V11111.J ~LSl::nrilJ h-3l1EJU . '\ '\ 

1U"ll'U.UYl1l1I'1nlll1\1 "ii1l1.1l1. 353 flU 1~WLLU'UYllilaauyjH1<i1fl11lJ91lJ1'in"lltl.)m1fi'illLuumun"EJnu 
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LenUlI ~iufti1,,;fuiil11J'YItl~filTrl .. H~f1"m"a'1JfI"1Je"ihn'l8fVl th:nmJ~'lmL1J1J'YlVlRflU 8 ,"U11 
--. - ., """ - .d .... ...r .. ~ .d ~ 

H ft nT'i11\) U?lU'l1LL UU'YI'II Hfl111'i1 tUJ"l"'HlJ11?l 61J f1"Vl1Uu L UnUmLG:L u nuu'YI ff":l1"'lJ \.b1Jm fl111J L 1Hl1JUH" .. 
Gf .. m'li .756 t)" .965 H1'V1i'ufi1m11JL~U"'II1"Li..] lm"]H11"]'lJ8"LL1JUYl'llHuUULun,xmrhn11 .664 

LLUUllVlHuuLenumrhriu .545 LLft:H1Jntl1l1?lR1Je"]~1U011fiVlLLuumun,xmLG::L8n,"u ijm11Ji1J~'U.t 
- ... L 0l':Il __ ~ 

nUHft a1Jql1trn1" O11L 1UU 1111~ nl.iilf11ft'il1 

,j"u1 ~1Jm:e,VI (2517: 40-53) '~mf1Lm[Jud;u1Ju"~th::n£l1J"1I£I"]tUJntlm?ln1"]Hll£l" 
... -... 1 d l1'li- t. -.....t...:ll .... d .t. 
'il1U011flVl£lL'U.mUJ'Y11"111N1 VI[JfJ!i'lHftm1~'iI'YI" 6 LL1JU mJHftH1JQ'YItrn'1..]n11L1UU'lJ£I..]um1tJu1Iu 

tl1::tl1JAmnti ~ 7 i·:J'I,~1 VI?l1:uT11fl1mJIill1 ?lUi1 bb 11 U'YIVI HD11i1U011fl 'ilm U mr[Jm"m~ ij fi1 ft111l , . 

L~El~"n::vd1" .684 ii..] .782 LLG:m11JL~[J"t;l1"Li~ lm"rn":B"Vl11'i1tJ1L~n::';tl,,fltl1::ntl1JElEh::wh..] .. 
. 327 t)..] .664 mwr1Jfhii.ltl1::H'YItID'liil'rr'\.ur"1ltl"LLU11'Y1ii\ae11H£lU~1'U.01'fl'll[lmn,xtJ'YI1"1l1N1 6 UU1.I 
......... J .... AA ~.a. ,d A ._ 

nUHftmJQl1tm1"n11L1l1'U.1111111U1f11a'm bLft::'l'll1mN1 'YIt! .079 tl"] .244 LLft:: .024 tl" .231 Iil111ft1V1U 

LLUU'YIVla'tl1Jrliit-lGmtlHG~1JfI'YIt-,.11..]m1L1[Jul'Ylll1f11a'ilf bUl::HGi1Jqni'Yl1"011b1l1U1111111N1"'YItlH"N'II .. , 
flfl LL1JU'YIVlH[lU~1Um1~VleLumrtJ'YI1"]1l11f1LLUU011LL1.lG"1t1 

" 
~nmf lh::a"Tf611 (2517 : 50 -52) ''i1rn'']bbUU'YIVlH£lU1'11ff1J11t1111WH1Jtl'''YI1'''':ltl111'Y1 toE 

" 
1im1fl'll 5 ~1U (011finuG::L"1l,h nl"r;i1 O1"l'fililllLun1.!El 011fl'llLElmrU m"l'tl,::Lih.wi1) LiftlYl1'Y11" .. 
111w'll1lL1JU'YI'IIa'8u'tl;;mnnu,xm1[JwUutl1::t11J;;mntlYi 7 ilm1~nN1 2516 'lJe"]O'HL'YIW1l'VI1UTrl , 
~1U1'\.4 250 flU t1nnn'h m11JL~tl~W1l8"]bLU11'Y1V1a'tJU'YI1"'nJ1l1YllK1'i11umh:::wj1" .79 t;." .97 

::oJ "" 
, .cI gl'" ... 1.1 .d~ ... 

fl'1Ufl11)JL 'YI t1"~'''~1I'' fl1"]a'11.J"lltl"UUU'YlVla'tJU1'11f1'm"'H'Ifl1Wfflltl"'YI1'" fl1'rl lllfl ~"lJLLU11'Yl'llfftJU 
'" 

lV1Gi1Un1n~mba::b"1l1h'Yl1"1l1?l m7flVlLelmtu'Yl1"iruinNrulihumu.iiiTi1 .81 bLfl:: .66 Vl1!.1d1il.l 
.. v 

o 

ij,rVl;hf1ru'YJ1"]a'i)~Hh::;;;lU .01 'YInfi1 
v .. 

'Yltl"'f1I lUUffU (2524: 126) '<iiflmna'1JTIt'lfI1Ylff1Jel"'YJ1"1111Y1 5 ;;l1U mmm1'Yltl1f~ 

1m..]rn"]'YI1"]ff1J[).J"ll8"nm·h)f~ "1Itl.J,rm1l1wffutl,.::mJjin1Y1t1~ 6 t1m,.;;nN1 2523 l"l1J"h,"m1t1u~iJ 
Hfli1Jq'YI%n1"n1jL1UU 1111fl mVlt'!1 a''ilflUl::11111l1N1' 'Yl [Jff.J ij ff1J71t1111l"l Hll fl.J'YI1..:m11Y1J'.J 5 ;;l1U (n,.~ 

'" 
-lUG::l-n1h 011~1 m1f1'11tlbUmtEl m1fi'llbtJmt[J Ufl::n111.l,.::Liiufi1) luLL1111~1" ") (bbUUYI\.b[J mill 
OJ , 

m11lill~W~ 1:::UU 011 bb1.lfl"11.l O111.l1::t1O'1;) a.Jni1,xm1[Ju~iit-lfli1Jq'YI1f'Y11"]011L1[Ju1'1f1 
'" .. '" 

f1ti.i.'il~1H'ilf lbG::1'l!11l1M-11'YltJ~1 mh..]iJ,rmtwlf!:J'YI1.JfI'fi~ 

~1.\'il1 n'OJwm.J~ (2537 : 88) 'Mn~t-lGn1,tJnm11J~'IItJLumliJY1iJm8m11Jfl'llrn"]ff1":lTl"llu" 
" 

,rm1[Jui\.ttl1::t'l3J~n~1t1~ 3 ?lUil ,xnL'i[Ju~iiHfI~1Jq'Yl1f'YJ1..]m'Liuu~.Jnu,xm1l1'\.4~iit-lGi1Jq'Yl1f'Yl1" 
n1·n1[Jt.l.1.l1u.nfll.Jijm11JfiVlHf'I"ffTITf<?i'1um'1J~V1il~el.J'il1 Wi1n~1.Jn'U.f1[]1..]ii,"tIl.hTlf!:J'YI1"]fffi~ih:::~u 
.05 a1t.1.m11Jfi<ila'i'1.Ja'11~<tl1Um11lfiii\UVlYlUU m13Jfl'llff-l1"fI'11~lIi'lum11lflVl1l~1J um:m11Jfl'll , 
rn"]ffnfl113J'YInili'1mb'1ln~1.JnUtl£h..]'1iij,xtlH1flru'Yma-tiii lliltl~f1:::11umQ;t1'lJ8.J,xm1l1u~ii~fli1JfI'Yl1f 

.. v . 

.d ,4 I I .d ICi.o' ~ .,..I""'.... ... £ &t- .. I ., !I,.I 

'Yl1"] n11 L 't1U~"] 1J fl1~" m 'WI::: lb 'I-b t.l.L'i),fI [J'lJ El"'l-bn L 1t1U '1'1 m::'i!U ~ fI a'3JQ'l'1Ii'Y11"] O11L 1t!Uu1un fll"] ~ U'1nt1l1U 

,xnL1l1U~iiH&'li1Jq'YIt'Yl1"m1L1t1Utl1UnG1..]nu1.!nL1t1U~iit-lfli1lq'YIi'Yl1.Jn1,~'ili'I-b~1 iim'111fll1lfff'l.Jin1~ 
.... ......... _.... c".... """ ~ ~ A.... ~ V I 

'il1Uml1Jfl<il~Gtl"]'il1 f1111J~'ilaT'i"ffTIf1<il1Ufl113Jf1'11t1V1V\t1t.1. Lbfl::fl1111fl'ilfl'""a-11Trl11Jl1nIil1Ubl'llnm..] .. , 
nutl£h"iiutlWlAty'YJ1"]ffuMi1::ilJ .05 ri11.l,m1)Jfl'llrl1~m,Tf~1Uf1111l~'II1L~)JWiln~h"n,"e[h..]'liij 

.... ...... A~ 1..d .d .... .o:t..ri... - ..... d .d .. 1 odI I I 

U[J fl'1 f1 ty'Yll"] an 'il <illll1 fl:: lL \.I, 'l-bma t1"ll tl"]t.l.n L 7t1U 'YI1J1::\>1U H flH1lrj'YIIi'YI1"] O17L 1t1'U.u1un fll"1Jfl1 ~.)m1 

fl:U t.I. UbQ; tJ"1lNU n b1 ElU~ij1::~U H G ill qYllf'Yl1 " n1"L7t1u~11 'lJ.i'l n<tl"l'u, , 
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1'1trnl ~i'l1tW1l1 (2540 : 79-81) 'l~n1t1~flnTl1Jnall"''H11l1V'ialltl';!~'1ui'll~n1!tm UfI:: 

~ fI~ ii iilYiii1im~fliil~h" n Uiil"lllYlq ~~lm" trl1"YI"l" all iWlJ El" nflVhlfG1~ ii<i\ tlfl1'111W'lllTH11 'U.m·mniJ qJl'Il 
- ~ """ a t. _, ......ci ...I,........ ~I ..... ........ ., 

'nl';!f1ntiilt'l'1alil'l"'l1tl"Um'lllU"lfU u.5 VlU11 ,"m~lI'U.YI iilWn1'lwntillnflI11Y1till€l4mll.aruflnlYffi L~fI:: ., 

~fI~aiilL~UU OSP nu ESP iim'111W1lJ1'l,tlll.m·mriiJrul'l'1m"Amiili'llaiilf~'1'U.~l'Iiil~fI ilum~~Lf11"'rHr 
¥ • 

iJrul'll LLfI::ml11 lflll'1'lC11 unTmniJrul'll YI"l" fl miili'lla'ilf'l111Yln~i'1uu'ilmh" n Utl r.h.3iil!lIk1~ ruvm a6iiri 
w v • v 

'l:liilJ .01 li1tJViU-l1 um1l1uYil'iii'um'lNmLUU OSP iifl::lLlI.UL~~tJiil'.3nil,rm1m.~ri'~1lJm"itJmLUu .. 
ESP thll.um1tJlI.ril'ili1.JnI'ltlnlLlJU NSP lU~:: OSP jjml11tnlll1C11u.m1LLniJqJl'I'1m"flmlilft'1a'11'i' 

'il1l1.m"iLLnL-.v'nEJiJruvl1u.r;mr;h"nt.tEl[h"iil!mht1rum"a6GHh:::~u .01 1hUm111W'llJ1~C11unTHLniJrul'l'1 
"" ., 

A .... v _ ,..,. A ....... 

'n1"f1mlil i'I'1alil'lIil'1U Yln1t::m'lfliilmU 1 ru fl1'1lJ H1lJ11C1'Yl1"f1 tlt<i1f[') 1;'f'il11i11\U l'IliIf.J fI m'111 a1lJ'1~C1'nl" • 
flmlil fl'1Hiilfnl1'YlMill.lo LL~m<i\'1 "nua ril" 'l3.i ihX II H1flru'Yl"l" ac;?1 11ft m.rm1l1 u. ~'iIli'u nT'StlmL 1J U OSP ii . ., 

fha.;!n11lLlJU NSP 'Ylnc;i'1l1. Lu~::um1l1l1.fii.h::!i1uwflillq'n~vmm"ilitJu.iil''' U'1l1.nfl'1';! LU'~::~1 iim1lJ ... ~ 

a1lJ11C11l1.m'mnihlJ l'I1'n1"f1 rnmfll l.fiilf"nlJ 't1 n!i1'1Ull'ilnGiI"rlll.E1ti1.3jjuti fh ~ru't11.3 a6 ~ fi "S:: ~ U .01 '" . ., 

~"SYI'1 ill.l1::l1l1" (2542: 80-82) 'ltlWimf1r.Jflm$lnm1)JW1lJ1'lC1't11"tillEl,,'Il'1""1l11!t'1LLfI:: 

Nflr.Jalflfil,ninTlfililiill"nU.1fI1lJl1f[1!t~lm"aTl"'Yl"l.;!alla"'lIa.;!nfl'VltlflftfiiiGiamllJtnllTH11Un"l1fllfttlril" 
iii:U1"Hll.qJlm'llEl"oXm1l1Wa:'.I.1J'S:::mJ~n1!t'1i1Yi 6 ~~E1W-.vI'lru1iim'ltln 3 ii YlU11 irm1l1t.triii~flil.l'l'n~ 
m"n11L1t1'U.ti" thumn" ~1 fi'l~um"StlnmI11a1lJ'1'SC1'Yl14allEl"i1'U.mt.tmr[J iifl11llff1l1Tm1""n11 .. 
fiIfl8UI"ij!j;)Tlmrulru~lunTiat.tlll'\.1. Ll'ilnr;h"nt.tBri'1.;!iioXmhfi'ty't1'1-\1tin&i~'l::~1J .05 lli1t1ltm1t1u~ii ., . 

_ J et e.i ~ .... • _ 01:1 "';,=1 ..... J A 

r..I ~ al1'l'n liYlI"m'lL ·HJlI.~" 3.Jfl:: LL t.tt.tLiHl EJiillt.tm1El~lJ1U~p n11un L ·'Wu.'YUJ r..I fI a:IJ 'l'YltiYlI';! nTH 'WU 

l.hun fI'1~ LLfI::~1 oXnL'iFJ'U. ~1@i'i"'ml"itlnm'111~1JI1'C1'Yl1"allEl"~1l1~ifi~LL1JULBmttl ~m'111 a"lllT'H'll "" 

m1'fiiil mh" ~1:UI1'ru.rul m<;lll4n11'Elt.t:lJ'1t4LLWln<1il"nUEI ri'1" ihiu N1flrurm an ~ih:::~lJ .05 lli1 tloXn L 1[JU ~ ii 
~; ., 

Q.o d ~ ~ d ..... t _ et .d.:::i Q.<I _ J oC':II 

r..I ~all'l'Yl:rml.3m'lL 1U,"~" lJfI::: LL u. m"fllIlillun,),,)El~1I1l1.~" n11u.n ~ ''W'U. 'nll'l::IiIU r..I ~ H1J'l't1ti't1'1.:JOI'lL 1'[J"" 

lhunfll"LLfI::~1 a1u,xnL1t1'U.~'l<ili'Un"l1'~nTl1'1:IJa"l:IJ1"ifl'Yl1"allfH~lt1iifiWlLL1J1J1.h::LiJ'U.Th iiml:IJ 

ff'l1l1'lC11'U. nI"ifi ~ €l UI" ii1~1'lru.rul rnvllt.t n11'E1l-l.:lJl'U.lLVl Mh -\In'U. fl U1 "iilttl ~'1 t1 rum" an ~ ~ 1:::.,r 1J .05 lli1 [J 
~. ., 

-...... .d.cl. ..... J ..:I ./Ill .:t .... I _.d .d..... _ _ d 
""n L 1'tlU 'Yl3Jf.J ~ a:IJ t]Ylli'Yll"O"l'lL l' lI'U,~" 11 fl:: LL '1.4 'U,LQ~ tI m'U,nT'Stl,*lJ'1W~'''mTu,n L 'SUU 'Y1lJ1::~ 1J r..I ~ iil'll'l'rlli 

'Yl1"n11'L~um.h\l.n~1.3LLfI::~1 L~tlW;)11ru'1'l::i1J"1JEI"f.JfI«1l'l'nfu.,1"m1'L1UU 3 1::v1U ~U11 '\!m~t1uriii 
r.JfI«llq'n~'Yl1" 0"l'SL1[Jua" Lrl tl1lii11J O"l'Sti 0;;11 t1~im1'filllCih.Jn'U. -,,::ii fl11:IJ H'11Jl"H11lOm~fiVl8 £i14ii .. 
~hmmrulru.~Il-l.n11€lUlJ1\ULlftMh"n'U.€lril"ii,rtlfhfi'ru~1::.,rlJ .05 1~[JoXm1tJu~'1.<ili'1Jm'ltln@i'1uiifilft 
~. ~ 

LLUUU1'::L3JWl1 iif1::LL,"mQ~lIa"ni1LL1JUlElnUlILLfI::m\l.nutlmmilitJ UnL1uwY1iiNfli1Jf[Yllh-11"n"l1L1[J\l. .. 
u'1un fll" L~ 8 '1.<ilftJ n1'lfl n <il1l1~inT')'~ ~ ii l.3n U -.v:: ii Tl11:IJ al1111n 1 u. m1fiVl EI th~ iil-;J11nttyl m'li1'U. 

n"l"itlUlJ1t.tLLVl Mil" n u.tl ri'1"ii,xll fh rl ru~1::~1J .05 l'il [J,rm~u 'U, ~'l'llf1JnT'itJ nCil1Uiifilft LL 1J lJU1:::Lij'U,il1 jj . ~ 

m'Stln~l [Jiim 1fi III GiI"nll. iimll1 a"l lJ11C11 um 'lfi1il8 [11 "iil-;Jl1'mru'1 m~lu n1 "Stl"":IJ'1l1.LLIft nr;h " n"" 8 ril" 
'" . 

'l1jjoXlIfhfity't1'1.3afi~~7:::~u .05 

Yi1<i1U lI.nijll. (2542 : 60-64) '1.~n1!t'1ml11im~'utf"S:~-jI"ml11fi~iil'h.lH·nfln\.Jr.Jai:IJq'nt 
'Yl1"n11L1UU~"1iil1'1l-;Jlm:;i1JTl:::LmUL"~t1 (GPA) nci1J~1€lril.3Lil""'\!m'7[Jt.t.ff'U,3JIi'mi~mnTI~ 2 ~1l-l.1U • 
35B Tlt.t l<i1t1tifNlLU1J'Y1Ii1HEl1J11i1~~n11ftVlamn'\!mdtl'Vnm'Y'l 6 lLtJU ~E1 LL1Jlml-htl ~lvnn 
fnll1iUWWIT "l'::UU n1'lLLt.I~,,"it.l LLa::m1u"S::un~ ~fln1"i~m~lVltJ11 Thilllh::a'r1~iil'~i:IJ~wIT~~mll, 

'\J" ., .... 
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.... d" ... ... J .d. ..... I I.... ..:t _ 0- .... .oCL_d .... 
amn\.l.,[JL \Ul""l1'~ 6 ~L UlJ nmUHUJ n" liYl'·m1'l"~ 'HI\UJ fl1 L YI1 n 1..1 .9797 3J\UJ fn fltyYl1")a'C1V1Yl"l:;VlU 

"~t1 .1:':10. S ........ . 01 LL~:;:lJtnJ "l:;9Y\1i"m"l~E.I'mnUl'l1nlJ 95.84% 

ti,r!-l t1k~~-l';~wrf (2544: 57) ';;lflm~nm':lJim~wfi':;Wl,..)~am"lfiVl£IL\.I.,ntt[)<il,\\iqJ~m~m 
nU~~i:IJnYltn'l.,'Jm"lL~[)\.I.,f1mV1~na'qJf"1Ja.,'J,rm~u\.l.,.ff\Ur1i"[):lJflm~,i1ri 3 YllJl1 ThilJtI"l::ffi1~al'Ii:IJ~'\.I,t 

U ",d I ,Q.d ~ .... J ... A !Do ....... I ~ _ I ~ 
YI~~m"1Ja.,'JV11~[)lmm"ff.,'J~ii1r;lY\t!V1nU~aRlJnl'lliYl1."m"lL"H.I\.I.,1"l!1TlmVlfl1Hlj)"l:IJfl1LYI1mJ .916 a [)1';)lJ 

ttvthfiruYl1.,'Jaiiilri"l::~u .01 uiil:;ii'hil.ll.h:;m,~8.,'Jm"l'VUJ'mrn 83.90% 1V1E.1rin~lJi1'1"lV'mrnria.,'J~ii1 .. . 
ilYlafl ~EI LLU1J'Yltfla~1J~t,;\~an1"fltlaL\l.nUU~1"irusnHmLL1JU~li1U ((..)~ae1Ui1J~ll-3G~lJl il11H~1~iJ . ~ 

i'la LLUUm1:IJill~\1ot LLum:;lJU uumh~1n LL~:;LlUULLtliiI-ln.l ff.,'Jv.liiI 29.88% ,15.60% • 14.94% 
'\I 

LLiiI:: 9.63% I1I1JJ~li1u 

,;}.,'Ji'n1l lif.,'JiiI::~[) (2545: 49-50) 'Iiiflmf1v.1ii1m"ltJnm1:IJflVlm'\.m,rtlhuitavmh.,'Jn-"'!.~iiltia 
Tl11:IJff13J1"lt1 'lum,-fiV1iLfln::~"1JfI.,'Jum~u'\.l,i\~~!itl:IJ~mniJ~ 1 '\"lui1 un~uw~'vrf1Jm'l"tJnm1:IJfi'i1 
a L \.I.,nuv~ii L itfll'l1111'1"l nu 111l:t1 ii m1lJ 51111"lt11 lm1,-fi VIi Lm1::~tb'~lMi1.,'J rr'-l.fl ti1.,'J ihX[.I Wlf1' 'lP11.,'J ail ~~ 
'-::IIlU .05 lVl tI m"ltJnmlllflVl fl L '-I.nutl~ iiL itm.'I1111l:t1 iim111 ft1111"lt1 'l "m"lfiVli Lm1::~ H.,'J n'h m,-tJn 

'\I 

Tl11:IJfiVl8L unttu 1 UL -tra"'1iruinHnfLU'l::'l"tJ111~ ff1"ttnL~U"ri'vi~iJn1"ltJnm11lfi(f)e L '-I.mtvfiiiL -tral'l1 
.. 'II 

iru5n ltd nU"ltJ ll'~LLiiI::,rn L'1t1'\.1..y\';;i'1Un1'~·~ nm1:IJflVlfl L '\.I,n,xvriih daVI1HnJ inltrnnlJ111M1ii 
~ '\I w 

fl113J 51 :lJT'Itl \ l-I.m"ifi ~i Lm1::vlLL'1In~1.,'J n'U.a £i,.,'J i.1i ii,zu N1 T1 'lim." Ri1~ Lrl Elfhn "lm1"l::r;\u H ~i3J C]"R 

l'l1~m"lL~U'\.l. ~u11 ,rm~ul-I.ri5h:;~lJHm~'ml"Rl'l1.,'Jm,.~~m.j,a.,'J tJ1l~mm Uil:;~1 iifl11:IJWl1l1"lr1L '-I.m'l 
'II 

fi'lli1Tl"'::,.{lL'1In~,.;)n'\.l.EUh~ii,xllWliru'r11.,'Ja'ii~ri,.:;~u .01 l'lnTi lV1tJ,rm~u'\.l.~:lh:;~uw~imlYl~m..)m-:i 
.. , '\I 

L~[.I'\.I,a'.,'J iim1:IJR1 m"it11 '-I.m"lA VIi LTI"'::~ a.,'J n11,x n~[.I'\.I. ~ih::<1l1..l v.I iii i3J nl'l~l'l1-\1m"lL1tJ "1.11 '-I.n ii11.,'J LL il:;~1 
~ 'II 

", n m,.finlt1..)1'\.1.ii [.I~ Lfi E.l1'll a.,'J';}::L ~'U. 11 a.,'JYitJ"l:: n tllJ"l.I a.,'JTl1111ft11.1T'it"ll'l1-\1a3J 8-\1r\ ill~'U.tnu 
~ fl H:lJnl'lil'l1.,'Jn1'-L~U'\.l.1"l!1Tl m'1ll'l1 Hlj){ n1"lft'iliLm1::~ nl'mn"'t"ll U tyVl1"1Ja.nXm'1uuni1a 

n1'-A(f)amn,zu LLIti';}'nm"l~nH1""1'\.1.iiu'ii1.,'J 6) lhl,x~iuiim111ft'-l.h~-;)::finlt11,,zm1[)'U.~ii,,::~uH~ 
i:IJnYl:l'l1.:1m"L~U\.l.,~1.,'Jnl-l.';}:;iimll1fnm"lr1'l\1om"lil(,9Hlmn,ruriihd'm-,\1<rl1.,'Jn'U fie l1l1l1'\"l ityim~n! 
1111*1 (,9\1 "n'\.l.v;la'h,i Elth~h 



.d 
lH1't1 3 

1~~11ib,"n1'1f1n1t1R,"~11 

...J ~ "";1~ d ........ 
2. lmEl..:l)J81'1 '1fmnTlf1m~1f1'U.fl11 

3.1TI'iilLU'U.n1'iLnUnm1)J'lia)J1il ., 

'lh::!iln'l 

tI .do! ~ .. ., .. :: ~ il ... '" ::... .. !'I d ..... 
'-::'1flnmL'1fmm'j'~ml-1f1'U.f111m~\U 'U.'U.m·'WU'1SU)J1il.l)J~nmlJ't1 3 1l1m'j'U'U.Yl 1 

t1nTl~n~l 2546 "U8~1"m1£1'U.i~n."th,rn~luflru::m'i)Jm"SnTl~n~1.ffu~'U.~lU (i":lfi'."n·HJff1lJq,lflntoJ-l 
0-

ihrn~t.I'U.-n..:ll'l)J1il 5,347 fl'U. 

I.... I 

nS3J<il1mn" • 

Umlflnlyl 2546 "Uu"h~L1m.\,ft..:ln"'ff1,rn~luflru::m"S)Jmln1"Sfimnffu~\.l.!rm (i..:ln."mmr13Jq,I~mn 
L?l)J) ~lU1U 375 flU ,nn h-l~[JuJ..:ll'l3J'I1 7 h-l~m,1. ~..:lL~em)J11."um"S~OJLLUlH'l'a..:l.ffuIil8t1, 
(Two-Stage Random Sampling) h\[J~ILii.umlG11)J~1<?l1J.ffu~..:ld 

1. Til'U.1rn'1.l'\.l,1'11"l.1El .. mri1Jv11mhl~1"lflum,.~nMlfiufl11flf..:li! lli1 tJ:lJ.ffw~Hm~~-d' , 
1.1 rilV1'U."'~lml)Jfl~l"'Hl~f)v..~[JEl)Jl~Hi'l1;fu'v1)Jln~ff'" { e } • 

• • .d ... 
1.2 nll'lU'I1mml)JL'lIEl)JU 95% ( a'" 0.05 ) 

1.3 y)1W'lru,"lIU111'1.1tl-lnci)JGhmh~~~VI)J'I1'l.<il 371 flU llil£l1ifflil1 (:!JE.l-i i11'l1[J. . ~ . 
3538: 104) 

e 
0-

n LLYlU 'lIUliil'1.ltl..:lnri)Jo/Ilmh~l1>l'V\)J'" • 
Ng Lmu 'iilu1um.n';n'lJa~t.h:::'1flmlu..ffu~ 9 
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N UYl," -;11l.f.1,"R1I1~n~~YllIlil"1Jfl~1.h:"111m 

a 2 
lLl'lt!. fi1mlmLtlnJTI'U."1Jfl~tl1:"lf1m,r,"~ g 

g 

2. ff1intill91'unh."iuY1 1 lliluiithmuuuu.",ru (Stratified Random Sampling) ij'lll.f.11il • • • 
h"'l1Ul.Utlwiu (Strata) iih~L~Ul.f.Lih.IoYl,.bum'Im.J (Sampling Unit) i~ii • 

2.1 ~lLLun h"'L1UuY13jfl~ 30 h"'L~Ul.f. LLu."Elflmilu 4 "1JUlI'i1 ~a "1J,..n!ill~'1qj~LYl~ 

'lIUllillVtq! 'lIt!.1I'i1mn..1 LL~:;"lIU1IilL~n -;nnm'IihTI";)Ylu'hn 

h~L~u,"'lI,"11'i11Y1tY~LYl~ 3 hn1Ul.f. ~lU1l.f.';;a.,,~Ul.f. 33 ia."L1£1l.f. ,i1W-lU 

um1Uu 1,279 f1l.f. 

1,104 f1l.f. 

2,274 f1l.f. 

112) 

h"'~UWllU1V1 huy 3 h."L1Ul.f. -;ilWlu';;a."L1Utl. 27 ifl.,,~!m -;i1l.f.1l.f.Um1tlU 

h..1~U,""lI\.Io1(ilL~n 8 h."L1UU -:51,"1l.f.~~l..1L1UU 19 ';;fl"'~U'\.l, ~1tl.1l.f.,rm1UtI, 690 flU 

2.2 all h"'L1u,"~mJ"lIUl!ilh.,,(1uU.-,j1,"1u-rf"'Yllll'il 7 h."L1UU • 

.d 
UJfl n 

K 

.. 
LLl'lU "lIu1!il"llEl..1mill'il1mJ''''''."ll\1l1'il • 
LL'YlU "lIU11'il'lla..1n~3J~1mh.,,1,",i\l, 9 • 
LLYll.f. 'lJU11'il'lJfl."tl'I::"lllml\l,,r\l, g 

t1'1\UliFJ~LlJ":lJ1m~lU'lJtJ"'1.h:;"111mltl..ff'U. g 

3. alln~lli1mh..1.ff,"~ 2 ll'iluiiR3,HlEh..1~1u (Simple Random Sampling) H'itJ..1L1U'U. • • • 
Lumnbunl'Iall ~~1tl.nl'I~m~V1Titl.,rr1f1f."if Hn~lIvi'HHh'" 375 fit!. 

q • 
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"1lm'ilh~L~m.l. h~L~UU -,ilm'\.nrm~uu (iEl.,']L~tm) 

"mjvhfT~ t .. ... 100 (2) 1~L~u,"nlru-;)\1,1'\.Ufl'S1::VI .. ~ ~ 

L'VIqj h~L1tJ'U."'h~.h~11~~f1jl1.,'] 75 (2) 

mn~ t 1~L1UUf:ll'i1'.nYl~·r1Ul~1I 40 (1 ) 

t1~L1u,"'mlu~nXClEJ111[J1 40 (1 ) 

t 'm1[JUL;)'~1IYn:::L n [J1G; fUJ L~"iI'V'l1::m\1,Tl1u.l1'f'1 40 (1) 

11~L1lJ,"'mlt1Tl1lm.n1'l!-;),ri'YI[J1 35 (1 ) 

.. 1 .. t.~ .... 
Lan 1~L1!Uu.'VIUa~<1l1nEJ1'!1~11EJ::nM-!l11J11~ 45 (1) 

1111 375 (9L 

_ A '" _ .. ~,J ~ - ... .J' A 

/to LLU1J'YI'!IfmU1'i1t-1amWI'ilaLUnUULLUUfI1111~nJ'V'lU1i'YI~1"i1[Ja11.,']"IlWilllJLLU1Y1flM!l"lJe:l~ 

naWafo/l-,ilU1u 3 \1,11u th::nauiiil[J U1JUl1o/1 ffe:lU1o/1n11i11f1 ilL UmrmLU1Jml11ff1l,\~\.l.TIl1h\.r:nJfI1'V'l 
'I! 

'L" &; _... v. '1.1. .... 

mUffty~n1trn LL~:::o/I1U111~1 "lUlU 5, 6 . 5 'm] 1I1111~lo/1U 

~. lL1JUl1tt1fftlUl'i1Hmrmll1~l,.')"m1L1t1Ul"1!lTlmIflT'llffo/lf"Ile:l"trm1t1ui'\.l.,3T1i'Ullflmntl~ 3 

(fl 011) ~~itJm.,'];julfll~JVlam''il13T1i'EJlIftn~1'i1aU~U 'V'lYlliYinn"1! 2521 (mJ1J1H'1J1..h~ 'VUL 2533) 
"U ,. , "I 

-;51W1U 1 mJU ~lWl," 40-ntl 

AOIi:II 0 oCIIr. 1LI..al: d 

'l B'{PI1 L'\.{,Ufl11 ilfll.:l L¥I"UhUJfJ 

H1iu''iivhLUUn11ff'h''LL1JUl1o/1ffe:l1Jl'i1Ham':i'fi'ilaLumr!JLL1JUmll1ilJ'l'jUTI~iiL;lamvil-3rlu 
'Il 

.... '" orE ..... or::..... ~....,.... ~ • t- ~ *-" ..3 
LLa:::LL'lJ1J11'11Ha1Jl'i1H~H3Jt)111i'l11.,']m1L'mUl"1!1f1m'ilfT1a'il1 o/I..:l"il:: o/ILm.l.El'llWil£lUn11u!lUVl.,'J1U!1l"U 

A."" 0 JDro..... ..... A' _ q,.. - t' 
111tPI1L'U'\.{,fl1':1'ilfdlolU1JUl1{P1'ilffJ1J1GlHnfl1'l¥lWlvLufl'UuLmU¥I'l1aJilfaJ'WUIl 

1. nl'wl.l.o/I"iI!1lli.,'J'VImtJ 1 um'Hfn.,'J LLUUl1Vlffa1J1tt1r-HmTlfi'il ill um.tmL1JUmll1i3J~uTIr\iiL d~""l . ~ 
~1..:lnuYll"1!1"m1iitJl~1)~nN1L,.fi[JuLYlElUt-Iam1fi'ilElll.l.mrmLGi~::lLUU"lJ~~,"n~EJ"~ii'.l::';u~i'1i!Jt1~lf 

P &10 A ~,,,,, 

'r11.,']m1L1E1"1'1l1f1rno/lf'lla'mlin~n" 

2. flnMlilEll~ 'Ylt1M~ LU'l::~Emff11~1l.l.1itJ~LfitJ1,ra.,'JrlUmml1i1'i1m"m.t[J llQl[J'I11m1~mn 

fll.l.Tl1T;Jln111fn1 ~lu1-:ijEJ LLa:::mty!lpU'V'lUTI 

.ell."., .... """ A.... ..... - wr-~.oQI ~ .... 
3. L"lJEJl.l.'UtJllJm1ffn~LL1Ju·Mla'(]tJ1VlH~m'lTlVltlL'\..I.nUEJm.JtJml~a~j'vm1iYl3JLU[)""lm~nu 

<1l1lJl1qM~tm~rn.,'J111~HlIa.,']Vll11Lm1~o/I'lIa..:lnt'lwaf'il,.f-l 3 LLUU fiB m'.iAo/Imun,"mLtIUmllJill'V~-"~TI 
~lU~tl1l1~ m1A'ilaL'I.l.mrmLUUm111ill~uTI~luityfln~rn m1~o/IClLUmrmLlJUfI11lJim:rl.l.TI~1'1.un~1 



• ... .t 
mll"lU1U~\I'U 

4.1 m1"fl'$lEILUnUmLUtlfl1111alloWufiiil'"1"1I1l1Y1 -;11WlU 10-na .. 
4.2 m~~~EILUnUtJLLtltlfl1111i2JoWWfiiiiluity~n1fm ~lU1U. 12"li'a 

4.3 m1fl~EILUmr[)LLtltlml)JHmlruf!ill'U1l1~1 -,jlU1'U 10 ia 
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5. 'Illu.UU'Yl'$l~atl1'~~t'lm1fl'$lEILUnUEJ~ril\l;1U-;11U.1'U 32 "lIa li~L~tJ1"lilru~1'U1'U 5 fl'U .. ~ 

Z ........ .d A _A ..d: a,.. A .. l-.I ..... 
q)TI"ffaU~t\U11l"1LUa\l~um'Umll1L'YlEJ\lGl~\lL"li\lYm" (Face Validity) LVmTl~LmJnLLGl::u1"tlu1\1"l.1amll1 

liaalilflatl\lnllUEJ111fifh~,"~H 11i1EJiaml)J~\I~1I~~t1.."liifil;;l"llil.ml)Jf{B'$Imta.."l (IOC) Lrilnll~~t1 
1I1nnil .50 Ht'lunn!lilbLtlU'YlGlNEl1Jiifili"llil.mll1aCl~flSa.."l (lOC) ~::Vdl\1 0.8 - 1.0 ~htl.Lmu,.n 

'Yln,ra 
• 

d .d: L.i .....0::!1 to -.; ,d ~I ..I .ell ~ ~.. 1 .. ~ 
Lma.."lllEl (Try Out) n1JUnmm"liUlI1iEJ1If'ln~lu'Yl 3 Yl 1.."lL·'W'U1ffY1m-il~, ~.."lL·W'UL'I1l"1l.1.."lflGl~\lii 

q 

h.."ll~EJU1Jlmfh1Yl EJ1LLGl:: h.."l L1 EJ uri 1 iiEloflYl EJlflll ~lU1U 160 flll. 1111 £l(hwl'\'~'l -iUnL1tJUr.l 
~ 

LLlJU'YlGlflElllfli'.."lGl:: 1,rEl im~:: 2 mYi 

7. l'hm~Gl~1" 'l 'ifl:;LL U.'UllGl:;lb~1 a cil.."lfll91 Elufi'iii"innn1~'Yl91 aauflf.."lri 

Vl~1,;) aeUmll1nn~ €WlJEl.."ln111 ifl:; LL 'UU 11Lilu ltJGl1l1ln rn-nfirilV1UGl' 1V11a'~ .. 
8, 'IllLLUlJ'I1~atlu~1~,;)lnm1'YlGlftEl1Jflf-llfi 1 1I11Lfln::~VllfilthUl""lLL'U.ml£Jiml\l'il1~l-1l 

9 lutnTlHmn n IVlVH'HlI'l.h::~'YlR~HlI';t\fnEl.."liCl~lrnllnUfl:;bLum1mlnia~t\ ") fiL'VI~mf-lly,)JGl 
l"IU11 

8.1 LLUUYJi;INClU1GlHflm,.i'iV'lflmnUmL1JUmll1ail'w'Ut''iiltl.'n.Jlll'Vf~.."l 1 0 iCl ii,h .. 
HlItJ,.::«Ylttmill';uf Iif.."lLL~ .227 n-il .495 LLliI::~I11Latlnitlftau:51'U.1u. 5 ona l'iifhHl11h::i'I1B 

v 

lfVl~aJ~u1fIil~Llvi .406 il~ .495 

8.2 lLtl1JYlGlftElU1GlHflm~i'iGlmll.nUmLUlIml11illoWwtf<1i'1,"ityin~cl'J'.."l 12 'liB iiTil 

- .. I - J ""'" - c' :; t d Lot oe!II.... .... , .... I a.,.,- .. I .0::10 ~ 
allu~::ftYl1ia'VIRlI'V'lll.1i 9l.."lLiGl .392 tl.."l .576 LL~::flm~tln"J.ItlRaU"1,"1," 6 "1JCl 'ilmftllu1:;f'I"r11i 

.. ..... II" to, ,.:I 

~f'llI'V'lU1i\iI\IL~91 .484 tl\l .576 

_ f=Ia ILi _ .... "'..... ,t; .... .r:::::I • 

8.3 lLtlU'YI'ilf'lEl1l1GlHG1m~Tl'ilm,"nUEJLLUtlmll1alll"ltLli"1il1,"1l1~lYl-ll 1 0 "1JCl 11m 

H1Jll~::R'Yltemill.JoWtl.f $'.."lLL~ -.410 t1.."l .467 LLfl::;lGlL~Cln,yEl"a1J-;ilt\1t\ 5 'liB l'iifilellJlI,.::ffHR 
- ... ~~ 4 .d 

ffiIIf{lIl"1l1.1iIil-llWiI .328 {l.."l .467 

r~ ..... .d_.:t ... dod 
9. 'IllLLUUYl(fiAEl1Yr(fiHliIm~fi(fiElLlI.nUE.J'I11l1.iqJ;n~rn'Yl.."l 3 ,"UU 'YlflGlLflanlU"frl::"1JClYl1J 

. alt\1\)-;ilLmn~h1'iililll1ia 8.1, 8.2 Llfl:: 8.3 -;ill1.1U 5 , 6 LL~:: 5 'lie mlJrlllfllJ 1I11L"';i,::~immYI1 
" 

Yllfl1111L ;mj',""J.IO.."lLLU1J'Yl(fi~OU l(fiE.JH'N'il"silltJ~:;i'Yl~lLmwh (u- Coefficient) l'iiH~~-Ild' .. 
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9.2 ~LUU"'~HmU1~~~nT'ifi<ilm,"nlt'tlLLUtJmlliallYi-"~f~1~atyin~m ~1~1~ 6 'llB ij~h 

fI11l1~~IIJU.yj'l~~ln«I1I'!alltl~::fhllhLmwh ~rhnu .8252 
'" 

9.3 L~U1J."tfIaEl1J1<ilH~nT~fl!3lm,"mrtILLtJUml)Jill~t.l.i.,hwllNl ,jl'\.41'U. 5 'll£l iiill 

fI11l1L~mrU~,.,r,nnff'll1illtb::m,tUB~y.h Lyhnu .7722 .. 

Ad G A ~ .... -.. J .a.....II:IIro ~ 
"lfifll L 'WUm1t'f·l1-.1 tlUlI"tlt'fO 111 (Pl ~ a t'f3J 1)'t1 fifll.:1m·n 'W"'!!1 f\ mGlf(1 t'fGl1 

1. mWWil'i\lVl1i~ .. un [I lun1"lrn~~ltJu"'liIaEluL ¥lB rn~LL1JtJfJiil tUlm~Bn'l1 B1JIill~L dB~li'1l1 • • 
YlmVlma'1lf (fl 011) "l1B-iI,rm1£)W1~:',Urll[JlJ~n1YliJ~ 3 

d _ ~ ~d 

2. !'!n1Yl~~nam mJtJL1[1U YllHlm 
d..d ...... ~ .... 

~L~::~an~"l'YlLn[J1"l1a~nUn11ftn{JLLtJUl1li1ftBtJl'1lH~ 
'II .. 'II 

"" J .r "" _ .. t:..... ~I.,I 
alJt) 'Yllll1llllL ,"£l~11"J1'lf1 m~ fllfflil"l'1l\UJ 11 [Ill!'! n Hl1J'I1 3 (Yl 011) ~;n~9l1lTll[JlIflmtll11a,"~," "'p111~nn"1l 

2521 (il.Uutl';-U1.h~ 2533) l1l..'ltt • 

2.3 U't1~ 3 't1t]'l!I'~u'l1"l1a~tJfI11n';-" t1"J::nau'iilmdmnL~B~ 'Y1t]H5UYl'1l8~tJ't111nr" 
1J'I1n~1J'1lEl-lYlt]'It~U't1"1JB~tJYl11nfH 

2.6 Ul1.yj 6 ffllnl'mfl:::mmn11L=a~u~'t,J,o;lllLthL~tJl lh::nElut$lmdiJvI1L~a..'l m1LLn 

H)Jn11Li·lLi'U.ilbblhL~[J1 hy1trff)Jn1"L:a~bHt.l.ilLLU"b~tJl afflJn11 

""I .A........... .A'.d: .::. '-" _ ",I 
2.7 U'Yl't1 7 "J::UUH)Jn1W'il~LffU 1J1::naummUEl~lL,.a~ tnJnl1L'1l-llH'U.fftJ.,'J'IllLl1J1 

n11W"l1 tJ.,'Jfflln1,.~:a~ Liu.Na~vil L~t.I'! '!::UU NlJnl"JL :a~L i'U.fftJ.,'J~1~llh i~LLfh::u1JH)Jnl'!L;.,'J LHU.ff El-lo;ll Llth 

h."EffflJn1'!L;a.,'JbiuffB~illbtb 

2,8 tJ'Yl~ 8 5<il11liTI-lIiI~lnmiHl t1"i'::ntl1J.,rlm;:t'BW1~B-iI 81i111fht.l.'I1~lnmmi 

3, rn.,'J ~l1n~1 ~Yln~.J11 tI fl::bii [J'Il1111 [Jm~t.I"i'::m.ml"i'm1 t.l.n11ffEl'U.1'1!lYl ruo/l!'!lfflilf 
'II'" 



2. 'V'll'\U1~ • 

4.1·:mmJ 

6. tf1JnTma::mUJn11 

~i·mrU~1LLthl?itJl 

./ 
./ ./ 

./ 
./ 

./ 

4. m'lLLtJtJ'YliiH'HJtJl~ElnlililU"JIii'il 5 ~1Lailn r;n1J1iI111~lLfl11::lf11m"::Lall'il -;;l1Wm 80 "liEi 
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5. li"LltJU'Yl'il"'El1J~H11~-BU-;j1i.l;JU 80 -He \bJli~L~EJ1'l11ru~~iim11Ji1.uL-d'Dvn -;i1ll.1" 5 flU 
~ ~ ~ 

1iI11-,:tHEl1Jm11JL~EJ-1'11,)'lLi'lldEllI\1 (Content Validity) L~Dri'ilLaen'lim~Elul'illl,rDHmJ~1-tlmifi1.,r']jitm11J 
w 

NDlilflatl~ (lOC) ~:::W-:i1'l 0.8 - 1.0 ~1'\.bLnru.~'I'1'l 80"liO 

6. thLU1J11'iltH)u~1'11i'tm11'il111l\l1mrL;EJ1"J11ru\t111'il"'B1Jfl~-\I.y{ 1 ntJ,.rn~!.Ju.ffu,rllll1J~nh'-1 
'II W 

lJ~ 3 ~h-\lL1UU1N'Ylrl'l;; ~1\.1,1U 120 fm L~mU\.l,nl1'Yl'ilaEl'Ufl~t1'l!iEl (Try Out) • 
7. U1LL1J1J11'iltH.ltJ~li'fi)1nm,)'Yl'ilHtl1Jflf'l.y{ 1 1J11lfln:::",,rmUJtJ11EJ"liil l'iltlHL'Ylflil.fl 27% 

'lID->lll>1 L'il vh" (Chung Teh Fan) L~t1~nfl1m11JlI1n~1!.J (p) LLa::f11tl1\.b1'fi)"ii1uun (r) ~'l1il111'l 10 
• 

l\.1,mfl~\.I,1n 'lI m11h10nl1Lifi1 p mh::v\'h~ .15 ii->l .87 fi1 r mh::'VI11.,'J -.59 ii-1 .85 Lb~1 
-:..I ~ 'II 

fl'ilLatln'liBffBu l'iltlij'ilfhm11JlI1n~1l1 (p) mh::Yli1->1 .20· .80 LLa::fhB1\.b1'fi)~1bmn (r) i->lLb~ .20 
" 

,r"'l1.l-;i1u.1U 40 "liE) l'1i'rh p i->lLLIIi .22 n'l .80 LLa:::fh r i->lu~ .21 ii->l .85 

8. lt1LLtJUl1'ilHa1J1'il~~~1Jtl'Yl~ymm1L'ill"flm!ilmslilf~fl'ilL~ElnH,nniEi 7 1J11Lfl11::iYl1 

fi1m1lJ~~m.tU'1JEI'lLLtJ1J'YJCiJ"'Elul'ilEJH"''il1 Kuder Richardson (KR-20) 'liLyhnu .8119 ~.Jiifi1ff->lr;n1J 
~ 'IJ 

Lnrn~Yl'llt~iiEl .70 ~"l.'I11JT'lCllt1tu1i'llln11~mf1T1Ufl11~ElL1.I 

A'num,::tlu-1utJtJl1G1aaU1G1m"SAGlUlll>mtu 

lLtJ1JYllilffaU1'ilm1lIWl1J11nm-\lH1Jil-\l'ii1Un11fl'ilElLll.mrtlLtJumJUYl'ilaeltJ~HiiEJan 'l:BmfJ.:l . 'II 

.J: G." .d I _.::i.... _ "r 
'l)1ll1U 3 utJu <Jl-\lbL'ilf1::UU1J1Jamynt::IiI'l'l.l. 

1. lLlJU'Yl~HDUn11flMmn'll'mLtJUfl11lJi1Jvr'l.l.ti1'1.1.j1.lm'V'l "ii1'1.l.1U 5,rEl 1~bt:n"litla:: 2 
" 
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(O) 

? ? •• • •• • 

un 

2. LLUUl1!1l~aum~fi!llmumrtILLUUm1lJHlJ~'\..bnI1i'1l1.ityin~nb ffn"Vl1lJLLt.I.1"1i'a~auYi 

n avlerf!ll ''Ii~ffll.a '1.1' d:lll.'n tl ffElULlUU Alternate Additions (Guilford. 1967: 146) -:il1l1.1l1. 2 "Ii' tl 1';;L'l~1 

"li'tl~:: 2 "nn ~~UU Number Rules (Guilford. 1967: 147) -;i1l1.1l1. 2 ,rE! lin~n,rE!~:: 2 l.41n1LlJU 

Number Combinations (Guilford. 1967: 147) -:il1l1.1l1. 2 'liE! 1~b~1,rElfl:: 2 '\.b1'n .,r"qj"lmh" 

A1iu";}..1 1,r,rmim.l.yd5TIm~1V\'Ii1lJ1n1TI~a'!Il L~D.,.;,1V\1v1t-la1Jlm'fi1nu~n1V\'1.L!IllV; tm) , 
a'1lJ1~nHi1L~"lJ·lhnll.1'ii' 

(0) ~1Lfl"lJ~n1wl-b!llli fia 1 2 3 4 5 ,,;,LVl1.'ii'r-Hl1Jlmilll. 7 

1. 3 + 4 

2. 1 + 2 + 4 

3. 2 + 3 + 2 

(0) lV1qj 

~1Dlh..1~h!i1ElJ 1111 lJtVlm~ 
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'IW .... .., J GAo A ~ 
6tnltm::1I£)"LtutJTlIPl1:'U1U'lfilU6tftaJ'l'tl6Y11"m'tL'UIU"lti"lf'lm!AfI'1aGl'l 

lLtltI'I'1~fftl1rr~~flillt]n~;'n~m'iL1[Ju.1'111f1m~fl1Rj)f.ffu.3J1l[JlIfln1!t1t1i\ 3 fiWlimrl1~;fu.mll .., 
LdflVdl'1l1flrll~fl1Rj)f.ffu.:UlltJlIfln1!t1t1fi 3 (f1 011) 1J'Y1ri 1 La"lltJnri1tr~ tlnit 2 ~lm111 tI'I'1it 3 

1 

nCl1!t~tln"llfl~t1'Y11 tni'a- tll'lit 4 "HlntUI tll'lfi 5 ,hU.1U.';l1~ tI'I'1~ 6 a'lIm'iLLfl::mUln1'iL~·mrn.~1LL1.hL~tJ1 
t1l1it 7 'i::tltla-lIm'lL~~Ltfu ua:: tinY{ 8 5~'i1fh,"'il11nmii~ ~1U.1U. 40 "lia LiJu."limU)tI'1I~~Laan~E1t1 

-.. .... J jII!::( o£ti..... .. 

UtltJ't1filaatJ"llilr.l6taJJ'l't1il't11"nTn'lUWJ2f"lAmmfT1MI'l (A 011) 

"m1U"~"aJmJJJfimt"i1~ 3 

¥hifLL"~ lLtltI'I'1'i1a'Eltl\l.Utld'LiJU.LLtl1Jl'1'i1a'atl1.h,rtl'1lii'llLihJn~lEI1J 5 ~1Laf.ln l~,"n~tJ'"fhu. 
1 ';ll'1uLL~a::,rEll Yi'L ,r"lhLL~1 Laflnfhl1 tJ1Jrinmi£l"ri a''ilL ill [J\lfi1Vlfl1J L~ [J1 

'II • 

Q.; "I .., .... D d '"' AI 0 

{il1aU1\lllila£ltJA11aJ7f111iJ"1Lntl1ntJm'tAIiI~n"'''lm .. 

A 

B c 

n. AB2 - BC
2 

:: AC
2 

"ll. AC
2 

+ BC
2 :: AB2 

fl. BC
2 _ AB2 :: AC

2 

\I AS2 + AC
2 

:: BC
2 

* ~. AC2 
_ BC2 = AS2 

1+a 
n n 

n. = a 

"ll. [(22»)2 = 2
6 

fl. 4xy 
:: (4x}{4Y) 

* \I. 44 +4
6 

:: 4.2 

';l. 0
1 

= 0 UGi:: 1° = 11 



~dt)U1".nt)i'f£l1Jm13JL'li11\1 

(0) 'liEll(fiLiJl4~lltl'\.1'!fi'I1nU::; 

* n. 0.17 

"1l. .,J; 
fl. j; 

-:I. n 
-;J. 9.24573 ... 

n. 8 

'Il. 12 

~ fI. 15 

-:I. 17 

~. 21 

i"UHh,],Jm'f£l1JflT'Hh ltll~ 

(0) ~[).Jfl1'I~'ilm::;(fn~LihmJff1~L~~mJ~'\.h~"1~5j~1m.h::nElU~~~ln(jhu.Y1i1~[Jld 3 
~ , 

L'lllt~UJ'iI":i LL~::~lWfl":i-:l,yllJ3J~QlnU1n 5 L'llttG;L3Jm ~lt.t1U 4 :itt ~fl~1,rm::'illHJ.,'I~lJ'iI~'iI111-:1 • 

fl. 4 

"1/. 6 

fI. 12 

* ~. 24 

1). 30 

n. 7 

* 'll. 15 

fl. 18 

~. 30 

~. 33 

40 



- I i,.r A. ~ 
Gl10U1,''lI0aOUfl'':i1\fI'JI~'VI 

(0) "1lalo/1ijm1:IJl'l3.nmVlihll.U11J 1 + Va + V; + v;;. 
n. 

• "ll. 

fl. 

n. 

"ll. 

fl. 

.. ~. 

"iI. 

V100 

1+Ji+~+~ 

1+~+~+.J8+8 

1 + V2 + 2 + V6 + 3 + V8 + 8 

1t Lih.~~1'\.1,1l-Hlo/l1'm£J:; 

-J;. LiirJlt1J\.LU~'\.L-;l1lt1'\.1,11ii 

r; il . -V {-7f L Wil1'\.1,1lto/l~'mrJ:: 

.j;, + -J; UW~1'\.1,1'\.1,0l~1ntJ:: 

d " ... 1. LLU1JLL~mm"iflm~1fl\.l,m1 

41 

1'\.1,m~~mY1~\.Lfll1flf.;jd ~irJ1ill1flii.flm"i~hfl'n::~m1:IJLL1.h1.h1l1."lJEl~i1LLlhmlJv\~1Ui1 
'" LLuum.;jL~tI1 {one-way MANOVA} 10lrJm"iflm~1~::~1J~aim'll1tl11-ilnl'll1-rJ\.I,l"lJ1f1ru'llfl1l:Jo/Ifn1J 

r.lam1~V1m\.LmrmLU1Jm1lJilJ~\.I,; lV1rJLLu-iltianbUlI. r.Hlm"jfiVlElLlI.m.rULLuum1m~iJvr'\.l,lfvh\.L~t1mYl 
v 

A1 ~ A3 

8 1 82 Eh 81 8 2 83 8 1 82 83 

_. 



.... _ 4 "'" 
A, ~:~l1~HHUJql1Tilll..lnTn~lJ\U~.;J 

\J 

A2 1:i1J~~«ijql1~fl1..lm,}"l1tJtl.1 . .hll.mn.;J 

- .... J oI'"JI ~ 
A3 'i::lilm'I~HUJql1Tilll"m1l~tJU!ill 

B fit] ~Clm1~IilElL1.\ml'ml1Jllml1Ji1J~lI.1f llu.;J£ltJmilll. 

6, Hflm1~t;ltllll.mrtm1J1Jml1Ji1J...ruflli'll1.1tJ111~ 
OJ 

........ .... .... c..... _ "" r 
6 2 t-I~n11fllil til Un1.\mll1l1ml1JH1Jl"lWIlt;llU~tlJ~m~m 

6 3 t-Ian1,}"~!ilmUnUmll11JmlaJi1J...rufv11Wll1fl 

:z..:.. n1'nnU'n1J111JiEl1JCl ~itJtCiliii1dtum1lilwff'UCj)all.i.;Jd 
/ \J " 

2,1 ~rj\~El h.;Jl1[Ju~LaElmilun~1Ji1mh.;J ·lHJEllI.rulll1rhJ1Y111h.;JLitJULbfl::~t;lv\1.I1[J1'U 
,. q... 'U 

11 fll b ~ mllbblllJl1Ii1H8lJ~tJ'Yhm1ffEllJ 

2.2 ililb~1[JmjEl~El111ib~[J"'l"lmll1~ltb1\1.ti'nlitJ\l.Y1~t]1Jbb~a:fl~'" 11\1LlHll.llilbUtbn11 

ffEllJ Llil EHni in iJUN4il L ii. Unl'i'YIt;l~811\E)-l 
" OJ 

n1'i'l'hmJ'lJ'YIlilfftJl1 

2.4 E1n11'ltJhhrm1tJulu.n~m11E1tll.;Jb"1ilh1ID11LllJ1J'I1Ii1HalJ w;~::1lililt]lJria'U.~:u:; • .. . 
iN 1J El'Y11 

42 

fl:::LLlI.Uml1Jfl~D.;JLbfl~1 f1:LbUlI.fI111Jfiillih)'v\Ull. bL~::f1:LLU\l,ml11filil~b"3J n111ifl:bttblm'iifl:8-lfl • 
th::ntJl1ijV\5nn111ifl::bb\l,u<l1.;Jn 

2.5.1 fl::bbUlI.fl11lJmia-lLbmh (Fluency) lifl::bb\l.u~'~'l1nn1~,ru;ijl\1.1ll.fh!ilEl'lJ.yj 

lbliln~1":111\l. It;lut1iYllikh fil<i1Ell1m~hU'OJ:ttl.alnmh<i1tJl1"1JEl..l,rm1[J'Ufl'\.l,~'UVl1tl'1i ';):~~fi1<i1Ell1a; 1 

f1:Lb'\J." 

2.5.3 f1:bLUUml1JfiIil1L~1I (Originality) lifl:LmU<i1111iIllGh1-l."1J€l..,mll1~'l.IEl-lfilc}HllJ 

~.;J~llIbLtlfl-l1l1\lln1linl'r'llD-l mm'Hau (fl11J1"l!1fn1. 2535 : 51 ; fll..l~.;J'l1n Cropley. 1966 : 261-262) 

fllIl1D1111llY1l!'m1EJlI.llItlllJlr1Umn s:J m~fl:lm\l,,xa[JV\1a1.1i'rffLtUJ rl'lfilll1€11...1.yj..ftlnlJfl\l,~",xEl£J~~a~1i 
!' ... ,;I .. "... .d't .. or~ ... ~,:( 
'l!ln1JflUEJUL~lI n-;): ~!ilfl::bm\.l.mn'll'\4 ~tJmnm'l1m1~'r.f1:bb'\4'\4%)'U. 
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411 'iH1U.ft1nu. d't ., 
fI:::lL'U'\.l.'Yl !i! 

12% ~tI.·hJ 0 

6 - 11 % 1 

3-5% 2 

2% 3 

'tlidh~ 1% 4 

rGl~1.;{'\.\n1'l!)tfl"i1::,{,jv~n 

mii.l'llIf1:::lm'U.Yl'l!li',nnn1''il1~~E1tU . .nllflTl:::,{'VII'h~l~ 'I vl>lit 
'OJ 

1. '\onlilai191.;rt4!·m'llEl-.lllUUl1~~E1U fit! ~llU~tJ ( X ) ll~:::vmhml3Jlbl.ht.l·nu. ( 82
) 

2. 1lfl'n::,{'JitlaaUbt!wntJ'lia (Item Analysis) Lrlm~lfhfl113J [.Ilmb~:::Th€ilt1.1"iJ'05'LLtl.n'lla~ 

.::::t...... .A IS' 
l11-.lm~L'nJU1'!fIf1rnGlm~m 

3. lLflTl::~'li'a~aUlil'!.tTltJ'li'a (Item Analysis) LYi8'V11fil111t1.1"iJ~llL'Un11ltJH~1Jt.l1:::ff'Yl~a>l 

'JiafhrnlJnl.lfl::: Lb '\.m1'Hnln-llEl~'\.l, 'I ~l 'VI~8rf~'VIlJ'Il1~tJli~mff1Jlh·:::~'Ylt~V\~:J..n.'l\HrLL'lJ1H~!J-fif'U 
" (Pearson Product Moment Correlation) (~tyl:a~ iitylq)tlltu!1l'V'mr "2545 : 165-166) fflWi'1J 

lltJU'Yl'll~ElU11lmllJ~lJ1'H1'Y11~fnJtJ-\I~,Um1fi'llm'UnlttJ ~-\lii~mi.Jit 
'OJ 

rxv 
NLXY - LXLY 

~[N L X2 - (L X)2 1[N L y2 - (L y)2] 

'" ~1'U1UfI'Ul'U.n~lJ blJeJ N LL'Yl'U • 
X LLn'U. fI::LL'U'\.I,'ll El~'Jl8fh'mJ 

... '" .J "" ... 
Y LL 'YltJ. fI::LL 'U 'U.~ ~1'llJ'll El-\l'll EI tJ\J, 'I 'YlL'1H18'Yln'lltJ • 

• .d':" ... .... d "'" ~ ~ 1" 
4. 'VI1f11f111lJL"ll'83JU'lltJ-\lLLUUl11lL'!E1lJ1'1lm'l~lJCJl1li"Yn.Jm1l1tJuflru.'IlmRo/,'H~tJ 1H.'Im Kuder 

'OJ 

Richardson (KR-20) (l.~tyL.:n'll i1tyLtymXWilywl2545: 217-218) 

r = ~n [1- LPq] 
tt 2 

n-1 S ../ 
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.d t .d ~ 
UJEI ftt ~l'lU mm1)J~"J1e)J'I.t.'lle"bLlJUllrj1amJ 

n LL l'lll. 
• 0-

~1U1U"lJe 

p lLYlU Hrj1~lI."lJa-\lflll.~1nnll1.~~a:ia 
'U 

q LLYlU i'ilRll1."lJEI-\lf1u";1~rj11'ULL~a::ia ::: 1 - P 

S2 LL.,m 1111 .. :: ... f111)JU 7 TI'U"lIEI-3"lJaa'E1Ul1-\lUUU 

5. fl1m1)JL~E1jll.'lIE1..1LLUUl'lrj1aEllJm7;)'IIaL'U.mrEl~1'UHtyin~nf~'H.\tTlJ trj1Elli~1j)7~iJ1.h::~i 

LLDavh (U -coefficient) (~tyL~rj1 ihyhyauuI1\'\Ai..1.J. 2545 : 220) 

ex =~_[1_2>~] 
1< -1 S2 

• 

.d " . I ~ _ A ~ ~ 

l)JEl a bL'ym mm111L'lfmJ'U."lla-\lbme..1lJa1'il 

K LL l'll1. 
• .... lI- .d '" ..... 
";)1l1.1l1."lJElmm3J"lIEI-\ltma-\l3JEJ1'i1 

S~ 
I 

LLl'l'\.l. fllml :IJlLlhtlTIWll D-.lf):LL'U lI.LL ~ ~::,r D 

S2 
x LLl'lll. 'tltl :: ... mYn111bL ,. 11'1.b"lJeJ-\lf1::LLl4U'l'l-\lv,UlJ 

~ .. ... tl .o:!I. J -..,.... ~ A c' .... 
b'lf~V1"«1I 7::a''t'l1i'm'lfflJYlU'llLLUUL'\Ai[J1au (Pearson Product Moment Correlation) (Hinkle, Dennis E. 

and others. 1988 : 111) 

1'1'il«alJuEHhKru'i'11-\lafi~1'i1ElH'a'il1 (Hinkle, Dennis E. and others. 1988: 224) 
u " 

~ 
t = r---

2 
1 - r 



.d 
LlJ8 LLl1U flT;)1n t-distribution 

I ..... 1 oft.c Q..jI '" ~ 
Ll'YlU fI1alJu1::WYI1i~alJVlWIl 

n u:nu 'lIu1ij)milJi1mh~ • 

... ~.a A.... ~ .... ~ ""'..... .to..... 1"1 ~I~ 7. llJ1"fJULl1fJU ~anl''jAifi m umm u UUfl111J RlJVI,"1rlIEl~'U. m 1V'U."1f'U.lJ1ifJ 1JY'lm~t1uYl 3 

45 

d", 
'YIlJ 

~ai1lt'\Ylfu.11~m1~ml1"1f1Amiilf'l1Rdtih'1fiu 1lAT1:;lfi1mdl~ MAN OVA L~8~hu1mYmh 
liRiil1Gi£l\1.Iii' (Kerlinger and Pedhazur. 1973: 356 ei1~~~v1n Rulon and Brooks.1968) 

F LififJ 

'" 

d 
L1J£I 

1- AlIS 

F=---
ms -v 

t(k - 1) 

2N - t - k - 2 
m = ------------

2 

t
2 

(k - 1)2 - 4 
s= 

t 
2 + (k - 1)

2 
- 5 

t{k - 1) - 2 
v= 

2 

.t 
N LLl1'U. ~1tJ, 1'U.a1J1=an'Yl~VllJiiI 

k 1LVl'U. '\l1U1UmilJnij)ii18~ , 

LLVlU -.51'"1,"<111 LLU1fi11lJ 

Iwl ..c:.. ~ .. .. _ 

unu determinant 'lI8~LlJlil'jW1f'll8~~ii1111J'1I8~mii1"'HEhmfl:::~~ 

11lJ'1IfJ"'~ii1ArnmfJhm~lJ '" . 
ITI ;r:,. ~ 0 -

lb'Y1U determinant 'lIfJ~UJlil1n"ll''lI€l~~ii1111J'll8~mii1.Ja£l'''Lla:;~ii1 

t. 
111J"1.IEh,~aArn'll8"''Yl~Y11J'il ... 
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"" tJ't1't1 4 

lu.mnt1u~·'UEI~L'1m'liLfln::'{iEllla'l\.l,n1'l~mt1flufl-l1flf.;'ld Li4E11';LiiCilfl'l1lJLi1hLTiEJlnU ... 
fl11lJ~1l1111,"m'ltt1uma~a01"illm1::~~m\lnu ~1,)[J'l~ri1~u!¥1irufln1!l-n!uu::5n~'l£ill~1,nu.m"i 

X LtrlU 

N Lmu 

k LL'I'l1.1. 

S.D. LL'YlU 

C.V. LL'YlU 

df LL'Yl1.1. 

F 

DFR bL'YlU 

DSR Lb'YI'U. 

DMR Ll'YIU 

x 
r 

Lb 'YItI. 

SEM LL"YIU 

Min bL'YlU 

Max LL'Yl'U. 

... ~ 

• .d 
fl1 bUS EJtlB.;'I fl:: LL U 1.1.LLUUYl!¥1 ~BU 

~1t1.1u,rnL~EJtl.l'\.malli1B[j1\1 
~ 

;i1l1.1ui EI'll EI.;'ILLUUYl!¥1 ~ElU 

fi1m11lLiJU.;'ILU,"1l1Ci1"i~1U ... 
• ..... 1 ~ .c 

fl1lU.lu"i::ml1in11m:::-:;!1U 

fi1V;1~U"l.IB.;'I~a'l1).Jri1a.;'liJEI.;'I"l.IB.;'Ifl::bLUU"i:::~11\1mbJ (Mean Square Between) • 
fi1LU;EJ"l.IEI.;'I~a"i1:!Jri1a.;'liJEI.;'I"l.IB.;'Ifl:::LLu,unuluna3J (Mean Square Within) 

~ 

.ffU'llEl.;'lm13JLil,"D~::: (degree of Fredom) 

fi'1'YiH'W';l1'lnl.1LU F - Distribution 

LLUUYl@1"mU1@1~am'S~t'iltJL"n,rUbLuum1:!Ji3Jwu1f11l1U1t1Il1'Vi ... 

"" .......... _ ..... 5'1toI 

blUUYlCil~uU111r.Jan1WICilm,"nut.mUUfl113JiJ:!J~,"1it'il1'\.U111!1-1 

LLUU'Y1Ci1iJtl1Jll1r.Jl:H~iJt]Yl~'Y11\1m1~[Ju.l"ll'1f1rn!f1fl1iJ<1l'f.ffu~Iim.J;;m:niJ~ 3 

Y\lalltl"l'::ff'Y11h~~i3J~uf (Pearson Product Moment Correlation) 

Y\1ml).JL~mj'u~fi1"1m.1Ci1EJ1,riJm Kuder Richardson (KR-20) ~Vt~1J ... 

, .d 
fl1fll1lJflS1Ci1LflaBUlJ1Ci1"i!1U 

Yi1<1i1ffiil"l.lB.;'IfI:::UU'Uo';)1nLLlJUYllliJflU 
~ 
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• __ ..d" .....A ~ _ ... ~ 

1. fI1«t1f1~UflU'I&m1J1Jl1li'lamJ1Ii'lW~m'jflli'l m Un\l,tlLL1JUfl111J H1J~U1l ua::LLUUl1Ii'lREI'lJ 
"" ... J .. oCII _ ~ 
1mw~mJt\111ll'l1\1m1L'ltJU1'lilflt1UI'PI16f1'l 

2. fhi1l'..h::il'lRm'H~"1J".~"uIfe Eil\1~l tJ1:wh\l W ~m~f)1i'l m umXtJ LL UUfl111J R)J~uTIIil1wn.Jm~ .. 
..... ....... c ... 
IillU«'l!~n1fru. lL~::mU[n~'l 

3. nTnm[)mYitl1jWam1flflmUn..rmlU1Jm1lJR1J~UTI;;)lU1tJm~ IillUityan1fm lL~::'li1'1-\ 
OJ 

mHl "1J E1\1li'm1tJU,rU,J1ltJ1J flnH1u~ 3 ~ ih:: ~1J H~ i1Jt]l1tYi1\1m'n1l1 Wl'li1fl miil 'PI1 RCil1Gil\1n'l-\ 

• ... A. J"" ... A a..r c,.o ,.,.. ~ 
1. ~:ni.'fnGlyt""ii'J1"'lIil\llltJ1Jfl6li.'H)U1G1~anT~R!PIm"n"UllUU~113Ji.'f3Jyt"fi LLiil:::LlUU ... 

- .... J .ell A IICIr, ~ 
1'l!PIi.'filU1!P1 eo! ai.'faJ t\ fl fin1" n1'lL" UW'lti1~ mGlff1i'4!P1'l 

mnLfl".i1:~r;)e'l-\ii' *3itJ'~\hfl::LL\.l,W'lJEI\lLLU1JYlCiltitliJ1q;H~nT~fllilaLUnUtJL~1I1Jml1Ji:IJ-M'I-\TI 
OJ 

........ C' .... .... J ,.._ 
~hu~tJ1l1~ tjnuR'l!im~tu. 'li1t41l11fl U~::fl:: LL U U"1J tl\l LlUUYlIilHtl'l.J1iilHaR1JCjYl1l'Y11\1fi1'jL 1tJW'l"J!'1 

mttiilT'tlffr;)11J1~1fi1ffi1~~UJ1'1-\ '~LLTi fhLQ~tJ"1JEI\lfl::Ll'l-\ULL1JUYlCj)RElU (X) fi1m11JL,jtJ\lL1JU1l1r;)1'~lU 
{S.D.} fila1Jth::m,tm1m::~ltJ (C.V.) film11JL~mt\.l, (rtt) fi1m11Jfl~1(j\Lfl~E1'1-\1Jliil1!1\.l, (SEM) 

thln!)Hat;l\lLLfflil\l1Wil1".i1\1 4 

LL1JU'YllilffElU N k x 
DFR 375 5 54.3627 

DSR 375 6 35.2320 

DMR 375 5 32.1067 

X 375 40 16.3120 

S.D. Min 

32.5681 0 

24.5068 0 

13.2681 0 

6.6414 4 

Max 

181 

162 

158 

39 

C.V. ru SEM 

59.9089 .8144 14.0307 

69.5583 .8193 10.4175 

41.3250 .8072 5.8258 

40.7148 .8190 2.8255 

H~m1iLfl'l1::~(j\11J(j\ln\l 4 ~1J11fl::lL\.l,WjJEI"LL1JUYlCj)atl1Jlr;)HliIm1fi'ilalUmrmLU1Jml1J 

i:Jvr\.l,nlillu1tl1l1~ihhlQ~tJ1J1n~ffCj) (54.3627) 'ja\llil\l1J1~v'ii'llU~'tyin1frn (35.2320) LLa:~l\.l,mbfl 
OJ q 

{32.1067} r;)l1Jth~1J 

iiCj)m\.l,n,rmI.UUml1Ji1J\~\.l,TIi1U1tl1l1~ ~l,",iruanbfn! LL~::~1t41l11tl iifllml1JL,jll\lamlJ11i11~1l! 
.. w .. 

0" A A ~ ""' .. I -=- L . 
32.5681, 24.5068 lLa:: 13.2681 1i111Jal1i1U UJtl~~11'mlmff1JlJ'j::NYl'lim~m::~1tJ l'lU11LLUUYliilNEJ'lJ 

1~~~fi1'j~Ii1£lLUn-XmlUUml1JWuTIi1~Rruanbfn1iim1m::1I1tJ"JJa\lfl::Lm\.l,1Jlnriffli1 flEJ 69.5583 Lb~:: 
w • 
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... d ......d.....d -. , .ad':'" 
t'il1Wl11:n;Jm1"m::'l1 U"1I€h'fI::m,\.UtUlEJl1a'll fl8 41.3250 l;J8l"1'l"SCU,1fl1fl11;JL "lI8;JWl.Itl-3LLUUl1Vlaall • 

t _ A _ 'I..t _ """ I'.a. .ad ~ .d .d .... 

l"IU11lL1J1Il1tt1a'8U1r;'lNflm~flVI8LUnUU'II1UatySn1fnUJmm1)JL"lI8;JU;J1n'YI~1iI (.8193) ~E1-lR-l;J1f1E1tt11U 

n1rnl"l (.8144) lLS:: r,;j1W11'&l (.8072) ttl 1 ;JthilJ lLa::L~ E1llj:~I1"l nmhm1l.1f1a11i1 L fI ~8'I..\,;J1 t;)~~,""l.ID-3 
.. e .. 

LLlIlJYllIRDU1VlNtm1"li)ttlmll.mrElLLlJ1Jm1l.1i;J~tl..fi<il1U"lllrn'l'i r,;j1lu,ruGn~nt LLa::~h\.U11~1 Lfi1niJ 
\l ~ 

14.0307 • 10.4175 LLS:; 5.8258 'iI1;J~h'iilJ 

\\"\'lf1WlIa-lLLm.JYlIiIREl1J1t;)Nai3J'lYlim-lm~L'iuU1"1f1flmt'ilmRt'ilf 
- ..... d "'" A .A .......d I _ ~.,J 

LL1JUl1'11R81J1'11NaalJ'll1:rm1-lm"lL1"UU 1"ll1f1 cu,VlT'l1RI1I''ll8-llmrWUL mn1J 16.3120 mfl11;J LU El>lLU," 

;J1'ii~21U 6.6414 fi1H;Jlh:::m,~m"l"m:::,;)1tJ 40.7148 LLfI:;3jfi1m1l.1L*a~U ~rhnu .8190 ijfh 
.d • ~ 

fl11;JfI fl11i1 tfla E1U1I1 'II"l"!1UL m n lJ 2.8255 

nJn1'rt .. ... .... G,..o ~ t,.I 

(Ol1~aty~nltm U'&'l:;~1~mH-1 

n1"1Lm1::~Vluud W5i[J~8-lm'Vl'1';)aElui1!il1LllhmlJ fitl .. 
ilJ~,".fi1il1u7t1m'V'l tqi1uRruam~n1 LLa::1il1Wl1~1 ijm1;Ji3J-wuinuv,~tl\b.i ~\nbfhll::LLtl.Wl.la" .. ~ 

LLlJlJYlr;'lREllJ~-l 3 ~,rlJ 3J11Lm1::,{""1fi1i;Jll,::aYl~fI,.n~·3J~uli€IEh-.l~1U (r) It'ilu liRVlTIltl-lLY1 uf«u 
" 

t1J1n!l~-H1G\-lLLRt'iI-.l\,"ill'n-l 5 

LLlJU'YIIiI"aU 

DFR 

DSR 

DMR 

DFR 

1.000 

DSR DMR 

.503 .... 

1.000 .340** 

1.000 

~ _ .... .... ... t. .....::i ,.,....... IS"'" _ .d "" • ~ ..... _ d """ I 

Nam'fllilmUmUlLLl.IUm13Jff;JWlUiY1>1 3 1iI1U;Jfl11;JR3JWUlin1..l.tlEl1-.llJUUf1'1flrul11-:1RflIil'YI1"::liIlJ .01 Yln'fl 
~ . .. 

fi vi ijfl113J i;J"~"u i n U;J1 n~ HWlfl a LLlJU'Yl iii RBlfrWl N ~ nTlf; iii ElL l1.mtmLlJ lJ fl11lJ i3J-wl1. tf~ 1m1.l11TY'~ nlJ 
". " 
cfl11..1.111N1 'itl-l Gl-llJ1 fl eltQ}11..!."nJ111 ~nlJtQ}1l1.~ruG n~nt' lLa::lii'1uffru tt n'lYm nlJtQr1l1.f11~1m:J ~1tq)U 

.. v ~ 

....t .r !'1 ~ .... ~..... • ,.... ~.... ... .... .. 
-;;)1n'll a~GlY'll..\.;j1Uil£)U 1..I.lul1.~L l1.1'Y11-l b'VI H1';] U'YI1m'llJ"HlUl 'YI UUr-l an11"'fI(i') EI b 1..I.nU£J LLlJlJfl111JR;J YlUii .. '" " ... j ..... ""'" &.i "'.. _.nil dd.... .....,L ,c:I A _ .. 

W11'"J"l 1l1Yi W11\Hn1!an~m lla::mW'l1~1"l1a-ll1.m"l"£Jlt'YI3J':::iillJNflH3J'lY1li'YI1-lm"SL"SU1..\.1"l11'f1rn~r11Rm~-l 

1.l1unm-l LLa::~1 1tt1uH'm"SiLT'lI1::;~m11J1Ltl1tJ"l"1l1."lIa~~1Ll1.l1m3J'VIGl1[J~1 (Multivariate Analysis of 

Variance: MANOVA) 
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3. m"L1J;tlmfitl1Jr.lan1"f1fi11mUn,"mUJUAI'3J"a.niud'~,w,.tJmYt Gl,uanJ~n1!tm ua::: 
OJ u 

~'Um1t''UiJ.,~nL1UuiuaJl:mitJ~nlt'1iJYi 3 riih:::~'lJr.laa3JfJl1if't1"mTn1t1,"~2f'flmG\",aIN4 

mnLfI¥l::~r;)vud ~~EJ1~\.t111::~L\\1.UHlnTlf\flmumtEJL~1JUm11li~~'\.4i~1m-llmY-l 
" OJ 

v ""'" &.i ~..... _ a It.... d ~I"'; da ..... L ....a.A.eII ~ 
r;)1UHty~nMcm U fl::tiI1Wl1~1'l1a.:l\\m ·WWlIUlIliEJll flnMc1uYl 3 Y111~HH;·lIfJYl1iYI1.:1m~L 'i[JU 1"l11f1 tu.'flV'f1Bt;l"i 
I'" - ~.d I d I .d I "'" 

r;)1.:1nU 3 ".i::tiIl..J 1I1V11mLu~tJ mm111LUEJ..1Ll..JUlI1(1l"j!1U m~::mLo.iW".il)J (centroid) LLEJmnm::'IllJ 

~flallfJYI~m..1m".i!.1tJ,"B..1 1.hunfl1.:1 LLEl::~1 Uil111fi1Lu;EJ'bll (centriod) 'lIEhlf.llilm1fiVl bLL~fl::nrlll1l1 " , 
LlfllJ1JLfirJunu1ti1[J H'n1TILfI¥l::tKm111LL1.hU'ilU'lIv."ilLLlhvnll'tHn[Ji"ml..JlJYI1..1b~hJ1 (one - way 

MANOVA) ~hll¥l::~Vl1Y\1 Wilks' Lambda LLEl::~h«n~~u mhYlr;)Bv'l.nrmh~ryYl1"'Bfi~1IilEJH'li1 

F·Test unn!J~Cliil..1~~fflil."hwn¥l..1 6 

1tfl~an1,.fi~Ellun,rE.JUUtJfl1111i1J~u-ITGt1u,t1fllYi ~1t.tiruanHrn Lt~::<;l1\Ln1~1"l::V(j1~"nL~[Juti 
OJ ~ 

a .... ~ d .... eo...c. ~._ 

lIl::1i11J~lilff3JC)'Yl1iYl1..1rn'il·mWJ'D'111rumfl1ff{fi1m-lnU 

LlUlJ'YlIIHHlU DFR 

bLU1JYlI1l~H)l..J DSR 

lL1J1J'I1~t'tEl1J DMR 

Pillai's Trace 

Hotelling's Trace 

Roy's Largest Root 

Wilks' Lambda 

1::'411..J .01 

~ ll-mJ 111 'Vi 
'II 

x 
67.2385 

47.5692 

35.6615 

= .169 

= .200 

= ~190 

;: .832 

S.D. 

36.0980 

30.9536 

17.6005 

... ... of 
1:: 1il1Jf.J El ff3Jt]Y1li 

U11.mlil1-l 

x S.D. x S.D. 

51.0946 29.3300 42.0928 25.9017 

30.4595 16.9911 25.9794 16.8077 

32.0270 10.2073 27.4639 8.4336 

F = 11.441** 

F ;; 12.288" 

F ::: 23.500** 

F ;;;; 11.865** 
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L~a1"'i~UL;;iui'i1 Wiim.tlfilLu;U'llfl~fI::u."'\.U.J~m~ii(fimumrULLlJlJml1Ji1Jwui.,rlu~tlm'Yi 
~ ~ 

li1ll1.ity;nltm LL~:1i11W1l1tl 'lI£1,nrnLluu~~h::'iilJ~ai1Jq'Yl~Yl1~m~~uu.m~ tllumn~ LL~::~llJ1 .. 
L mUlJL fi uunwna::uuu LL tr1'YlVlRfllJ,rua,rrtym~Rti~lVlu 1ifil F-Test u~n D~ a;~ LLHVl~ 1l1.m~~ 7 

DFR 

DSR 

DMR 

18868.115 

15731.112 

1867.305 

MSw 

964.942 

519.238 

166.949 

dfl F 

2 372 19.554~* 

2 372 30.297** 

2 372 11.185** 

Qo s' ill ill .d .:11.......... .... ,,: 
~am"1Lfln::~o/ll1Jmn\l 7 'W1J11f11Lita U'lIfl\lfl::LLUUf.Jam~flVlm UnUtlLLUlJfl1l1JHlJ'I'IUti 

ilUWInYl 'iil'lJ..,~'rlJ;m~nt ~La::'iilUm1tl'lJfl~,rnL1uu~ih::vi1Jf.Jaimll'l~'YI1~m~L1UUR\I U1Umn\! ~~~:: 
.. ~ 'U , . 

tAl jjfllbbo/lMh\lnumh\l1hruGflflru'Yl1\1RCi~.yh::'iilJ ,01 'Y1m:l.'IJlJ 
~ . 

... .t- ~_.d: t 1.-..4 _ -.. - ... 5' 

VI\! U U~1'<'iJ U'<'iJ\I'Yltjj RflUfl111JlLtil ncqn-l'lJ£I\lfl1LUa U'lJ a~fl:;bb U UmmT~fl(fi a b 'lJ..nuu LlUlJfl111JR1JY-lUii 
" 

'iilU1Um';'l 1i11uiru;n1tru ua::cqhUm1tl"1J£I.",rm1mUliiia::mi1Jbtlu~lUfi1<1HJlim"'Y1VlHEl1J LSD 
"\I ~ .. 'U 

(Fisher's Least-Significant Difference) UnnDf.Javi\lLlRo/l~ lumn~ 8 



'il1n~ 8 m'WIV18ilUm1lJWiln~h'll'llil'llThLUSU'lIil~f1::~L'I.I.tUHlm1flV1E1mn,ruLLUUm13Ji3J~'I.I.TI 

vi1'1.1. plfl1l'1 'ii114iq) a n~rn LL~::vi1141l1 ~1'l1 a~,rm 1£J'I.I. fiii"S::<Ku ~ ~i3J q 'YI1f"r11~ m1L 1£J'I.I.~h" n'U. 
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ULlUYlVl RilLi m"Lt11uLlLYillm::Vl11~mi3J"j::~u~~i3JqYlif Mean Difference Std. Error • 
iif'll 1.h'Von~1\1 
'OJ 

16.1439" 3.7340 

DFR l.H ~1 25.1457* 4.1678 
'OJ 

l.h1-l.mn~ ~1 9.0018· 4.0580 

lH lhun~1~ 17.1098" 2.7391 
'U 

DSR a~ ~1 21.5898· 3.0573 
'II 

l.hll,mn~ iii1 4.4801 2.9768 

lH U1'1.1.mn~ 3.6345· 1.5531 
'lJ 

DMR t{..'I lii1 8.1976· 1.7336 
" 

U1'\.bM1-1 ~1 4.5631· 1.6879 

.. ii,rm~1flq)'Y11~ffi1~fh::~u .05 

~~m11Lf1n::.,(~n:IJm'i1\1 8 'Vn..rh,"nl1u,"~ih::~U~fliltqYlim~m1L1U1-I.H-1nU1.h'\.bn~1..'1 
'II 

tin~uu~ii1::~1Jr-.lfli:JqYli'Ymm"SL1U14A~nLl~1 bl~::tinL1u'I.I.~ii1::vi1.Jr-.I~ilJqYl1f'Y11-1m1iium.h'l.l.mn" 
'" 

nu ~1 iifh Lii. ~ U'll il"fl:: bL," 1.tr-.l ~m1fiV1 D L 'U.ntiu bbUUf111:IJ i3J~'\.l,TIi11.t "iUfl1'Y'l LLV1n~1"n'\.l.ti u1'1liiumhfi'ru 
'U v 

'YI1\1an~ih::ii\1J .05 Ylnf) 
• 'U 

'" n L1U 1.1, ~ ih:: r,11.J r-.I ~ i3J flYl iYl1..'1 m1L1U '\.l,a~ tiu 1.11 lobn ~1..'1 bUl:: un L1U '" ~ ii"S::'11U r-.I ~ i)JfI fli .. 
d .....;.a I .,.,i A _ _ .... "'.... ..... - f(' ...... 

1'11" m"SL -SU1.tH" n 1J m lJfl1lil.G U"lIfI..'Ifl:: LL 14'1.1.r-.I iilm 'ifl~Hl b 'Von 1.tU LLUUfl11tl R3Jl'I UIiVl11.t aru iiln ~rnllVl nVl1~n\.b 
'lJ v 

. ""'..... _ ............ .d_ 
E1U1~tl1.tUA1f1t)J'Yl1\!fH'lVl'YI1::Ii1U .05 

tin L~uwrlii1::ii\umHrtlt)'Yli'YI1~m"SL1 UUiif..'J nu l.h un G1~ tin L1 uw~ih::~hm~ itlqYli 
'II 

'YI1-1nT'H~Uloba~nU~1 bbt'1::,rnl~U1-I.~ih~i1.Jr-.liili3Jt)Yl~Yn..'ln1"S~U'\.n.h'l.l.niil1"n1.J~1 5jf)1Lil.iu'1Ja~f1::bbU'\.4 
OJ 

mmTaflVlElL,"m.rULLUUm1:IJi3J"~,"TIi1'~U'l1lt1LL'ilMh"n'l.tilth~i1timhfi'ru'Yl1..'1Ai'i9iYi1::~U .05 rmil 
v • 'U 



(5U!ldweS wopue~ af)e~s-oMl) 11[31£111a.t:-B~ 
-:: 

I1mm~l.LUlli!llutUB~'t:-¥-" 't1.11~'t:-tl L l!>re'-'l.t:-~nll~m1 UL~ 'I1.1j 9L£ 11t'l1.L~ ~h'l1.lSibLul£I~'-'I.t:-~ (rt~\ 
LHU~fure~l'u,u1!JUt:-~) 'I1.t1'11.M.tl.lT.L-Fl.UJM.LUtLuretw::'IU~'t1.Lt:-U'I1.~~uN~'I1m,'N'lt:-[3a. 9t9l L-RU~tLUrl !j;:I'rv ......... r~ P' "".n.O"'Q P p'1'; 

• ~ ~'I1Il~mLV 8 ~r.!LHU~rel1!lLt'l1.g.'I1Il~m,!\nr,p J:t:-JtjL£-~'I1~L.p:;U~!.LU11ur-tWLrGt~rt~u 

• L,i-~"~L-RU~!'LU"lll'L~~Lrnt.~N~U Z' ~ 

'I1.1j LV£'9 lhreVl.t:-.tt'.I1~W,.tL!: 't1.1l~'t:-!.1 08 'I1t.'I1.L~ ~h'l1.f!!.fuLUi!ll-'-'I.t:-~ (re~, 
L.Hu~fure~rewl!>Ut:-N) 11L~'I1.M.nI1.LHU~tLUtLUittW::'lUIj'l1.Lt:-U't1.~lhUt:-N'I1llt't:-.t.lt:-[311. 9t9l LHUl!ltLUrl po ..... .... ~ R '2 """ .... .. -rtIo CO' po ~.; 

~11fl~mLV 8 ~~Ll'tU~ref1!llt11g.11f1f.'U,.tL'I\r.Pl!t:-t~L£-~'I1~LR.U~tLU'I\tH~WLJ7.::.t'f1 

Lk~'I1,~L-RU~lLU"WLV'!'uLJt::t[lI':~ 

Lk~'I1,~Li'tU~1.LU'I1,Wt~~L!1nt.!6Ni~u::a!1U,ULJt::!.[l'~ 

1..t.~'t1.~l..fiUM!.lUl:'aItWIt1rtGIt 
~ '" " 

L~;:t,m t:-UWltLfL t:-M}l!i1lLJJl!iW-~LlL~'I1I1~'l.LUt:-L~tAl1rell~11 

11~;:t!:~'I1.Il~'U,!1ot:-BI1.LHLV11L~jl't1.~re~rtLt~I1n."I1.ttU'I1'[3lh~tLU~~I1Il~'l1rlf:l1'13~' '8 

L~;:B" t:-LBU'I1.LfL C'~flbklL~lbl!l~Lll.~'t1.Il~'tLUt:-LUju,llrt~~t.I 

rt~::t!!~'t\Il~'U,!1ot:-[3I1.JUHUllfu~'I1L~.:lm~rtllreLttjrUmfl,!tU'I1'tllh~!.LUBI'lI1Il~'11rlWt'B~' 'l 

L~;:~m t:-L~U't\LfL t:-ll}\!J~Wl!iWtjLll.~'I1Il~ltLUt:-LIAju.llft!1BI1 
.. 11~::t!!~ 't1.rl~'U,!l-C-@I1.MLl!fU.'t\L~jl't\~reAmLWf1m'n,.tLU11' [3lh~!.LUt!ll'll1fl ~ mIlW1GIt-' . ~ 
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f1..tt'::.t.!!~ 8 ~I!L-Fl.U~rerl!lltng.'I1.fl~'U,!lt:-[3IT.LHLl!'I1L~::t!l" JUHUl1Ill»'I1L~ M.LV(1.t.'t'LL~jln~re!'lreLtij 
N • • 

111111 Il,!tU't'L 1 B 1h~.t.LU t!l t1f11l ~, 11r1~f1 H~ It-' III ~ Lt! r1 Lre '-'I.t:-re lh&.(:J:t:-Jij L ~tij'l1.~1j L-R U ~!.LU'I1. \ 

• 1..-S-~'t1.~I..,~tu~~LUN!ltn Lrut.t'ftrt L{"~ /' 

't'LC-~lh' r .... ..,.l". 

fu~~::t~rl~t:-lh 1'\Ut:-L1!!.1!»LI!I~rd"Lll.tt1.r1!.,.t.LuC-LU!lu.llrt~Bl1fll!l:;UtU, £ u,rtLHUWrell!tre11ll.nr1!.1U'I1. ...... I" P _ ~ ~ .. "J;IO' P' r....... .... f' F'I'; p ,. ~ pi .... 
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2. IR''JmhiiAnH''l 

2.1 IR";ILL1.J,.ii",,.:: fi£l 'l::iu~ai!lfj'YI~rmm'lL1[J~1"lflfimCil~1a'CiIf -;ilLL~n£lBnLiI~ 3 

.... -L<I.I oI'tI ~ 
2.1.3 ~'IlU~'H~!lfj'Yl1i'Yll~nTlL'l[JuCill 

2.2 f11LL1.h(;\1&.1 fiB ~am,.fiCilmUmrm~~Gl::lLUUfl1!1'Ylfjl!l-tilm~rn~m~H!l8~'lI£I~ 

nt1l'h:rfCil lCi1mLti~E1£Jmil'U.ml:IJa1!11,.nm~,nlE~i11.1.'li1~ ~ Cil1!1Lit8VI1 ~'Ird 

2.2.1 ~am'lfi'ilm~n,r£JLLUUfI11!1i!lvr~i''li11.1.'lU1l1W 
~ 

2.2.2 mmT~'flCil ilL 'U.n,r[J LllJU fl11!1 i!lvl1.l.i'ilUiry ~mtm 

2.2.3 ~anl"~fl'll m ~n,rtJ LLUlJfI11:IJ i:IJ~wtfi1\U111f1 
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.... ,a .t. ~ d ~I d ~.d _ ... d a _ _ .. ill ..... ,c;:I 

ll.nL ,.tJ~"lftI,!lli[J :lJflnM1lJ '\'l 3 'Yl!l'l::'IlU ~mnj t]'I1ll'Yll~ nTlrnJ1.l. 1"lflfi tuCil fll HfI"'1Il~n '" !I ~ .. Hml'l 

fiflmll.m!mLlJUfI11lJi!lvlUtllilUJtlfl1V+ 'ill'U.Riytm~rn LLt1:il\U111~1~l.:1nll. 

.... .t:Io a.o &; a..o ~..d "--.... .... .d' d 

1. LLUUl'1'ilH£lU1'1l~am"f1'11 ilL Un1.l.mLUUTl11!1 LUJ'WUlil'1 ~1'iil tJ wn~"1l'U.rm:IJ LL '" 1'1'1 t]l!I-!]"1l E1.:1 

naWaf'l1-;il'U.1\.1. 3 QtJU th::nmJlli1tJ 

1.1 LLUlJ'YlCil~£IUi'l1~am"ifiCilm~m.rllLLUtJfI11:IJi:IJvrwfifiil'"dtlrn'W -;ilU1'U. 5 in Sjfil 
~ 

alUl'iil~lLL~n (r) mh:::"'11~ .406 n~ .495 u.a::ijfilf111m~mt'" ryi1ntJ .8057 
~ 

1.2 ~LtJUl'1Ci1H£lU1'il~am,.fiCilmun,rmLlJlJfI11:IJi:IJvr,"1f.,r1'U.irutnMm -;ilmu. 6 -n't) iiYil . .. 

81~1'iil-;ilLmn (r) mh:vrh~ .484 il" .576 m~:iifilfl11:IJL~mt" L'Yi1nu .8252 
~ 

1.3 L~lJ1J"'fiI"ElU1'ilt.Jan1'1flt;luLunUtJL~1JtJfl11~ill~l-nfiil1Un'~1 ~1U.1" 5 if) Sj"1 
•• 4 I ~ ~~,...I'-' ,-
£llUl'iil'iillLL'U.n (r) E1~":;"'11~ .328 tH .467 LLa:::lJfi1f111:IJL"lf£llJ'U Lmnu .7722 

2. LLlJU'YICill'HJlJilil~ai3Jt)'YI~1"n11L1£J'U.1"l11flmVlfl1aVlf-n£l~,rn~£J,".ff'U.~1itJ1J~nl!niJi1 3 

(fl 011) yjmi[Jrn~~1.I.Vll3J~in~'1I,.3TtitJlJflm;-1'11El"91'U. V+'YniTln71'l1" 2521 (Uu'IJt.lfU1J'l~ '1'1. fl. 2533) 
-\I U ...... , 

• .... 'I.f 01':1 I ill Q.,.r,.d '(I. 
'iill'U.1ll. 1 UtltJ ';l1'U.1'U. 40 'liE lIf1lfl11:IJtJ1ml£J (p) Vl~LLCj\ .22 n~ .80 LLa:::mflll-1.1';l'iillLmn (r) 

.to ill A .:::i. .d ~ 1_ 
Cj\"lLIil .21 n~ .85 lJfIlfl113JL"lfalJ'U.L'YI1nlJ .8119 



2. ~(m~iiull'li'm~alJ1~L.wtJ-JY'HHiU';hu1,",,rn~1I,",~ffillJLL'fi~::fI~\l 11\lLt~u<#i1~ilunTH~'E11J 

t~tJM1~mill4~rihLii.'\.I,m'lYliilffaULa\l .. " 
3. afu.ntl1~,rm1U"1"mb.J1i11a£h"L'li'1hI'1~tllh::a-.1~llfl::::r.Jm.h::lt1·nt~'il::'l<il-llr;]'"mn1'l'l'l1 , , 

LL UlJ'I'1 iii aau 

4. eitJ1tJ 1 ium~uu.t l\.mill~la ti1\lL <ll1 h1fil11LLUlJ'Yl~ ,'HIU LLfl::lfi'il BUrl fl\l,~"::fl-.13j al11 , 
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1l\.m'li1n~1LmtlmYiuu~~m'lfl'ilaLun,rtlLlUUfl11JJill~'\.I,fna-.1,rnL!t1'\.1,·j~\Urtitl3Jf1mntl~ 3 
d.nll _ """" J ...... _ _ rf'1 _, t, ~ 'I&to _ " .... .0=0. ....... 

'Yl3Jr.:'il1Jr.J~ff3JqY1tiY11 .. m1'll'ltl,",1'lnflru'il1'l1~'il"Sm-.1n\4 ~'\.I,m-.1U t-I1'iltl ~'ilLaU8~Gm1"Sllfln::l'I"lJa3Ji:wnll 
" " 

~ __ ...f ..... A.... ..... '11..0- s" 

1. fl1fftl'ill"ltl.ntl.'lIa-.1LLUU'I'1'ilffa1Jlii1t-lflm"Sfl'il£lLl4nl4£JLLUUfI113Ja3JVn.l.li LL~::lL1JlJYl'ilfftlU .. 
- "',[ ..ciI..... oCIro r 
1'ilr.J~ffllr]Y11iY11-.1m"SL·Wl\.1~1f1ruG1~nffiil"S 

2. ~hi3Jth::;Y1~ffi1IillvrwJfarl1-.1~ltl"S::l'Ii1-.1t-1111m"Sfl'ila~U.ntrULLlJ1Jfl1111i3Jvrl4i'vhtl;n.Jmw 
" .... a.. _ " .... 

'il1".1.ffIYlllnNm LL~::'il1l\.n1~1 

3. nTnmtl1JLihJur.J~m'lfi'ilm\.4n,rULlU1Jm13Jim~'W§~lUJUmw ~lltityan~m LL~::~W. 

m~ "lJ·a",rm'itltl..fftUrlitllJftmntJ~ 3 ~n1:i1JNflillf\Y1~YI1-.1m'lL1tml~1f1mGlrnff'ilf'ii1-.1fi't~ 

1. r.Jfln1'lLmtltlLfimJfl1Lu§tl713J (centroid) 'lIa"fI::Lmltr.Jflm'l~'ilm '\.I,nUmLlJlJm111~1I'Y~\l.'t 
~lunlm"fl ~1'\.1,iru5n'Jfm LLfl::~1\.4m1:l11::Vl11\l\!m1tlU~:ih::<1l1Jr.JflillqYl~Yl1-.1m1L1tJU~\l Ulll.mn\l ., ~ " 

~ .:J: , I _ I .......... _ oCo._~ _ , ... 

LLfI:::'il13Jfl1LLG1mon\lnUEltl1\l1lll.tla1f1'!:!m-.1fftlG1Y1'l::1il1l .01 (Wilks' Lambda LYI1nU .832 ,F ::: 11.865) 

2. r.Jfln1'lLmtJu L Yi lIUfilLu~ tl'll8.;1f1::LL Ull.Hfln11fi'il B L tl.mXu mJUm1lJ il.l~uili11U 1thnw " . 

'I1'1uiruin1:lm LL~::Gl1tl.m~'ll8-.1~m:1tltl.~ih::~1Ir.JGli3JqYl~1-.1m7I.'ili\Jo'N tllll.nfll-.1 LU'l::~lfiii1::;'il'ulJ 
~ ~ 

"flU')l ,rnL1tl'U~ij1::cK1J~aillq'l1~Yl1-.1n1'lL111'\.1,t>ll-.1ntl.ijr.JGln17fi'ilaLumrtJLLU1Jfl113J6lJ-A'll.TI~lU1Urn~ 
" 

~l\.4ityin~m LLfl::~lWll~LLWln'1il-.1n"".tmh"ihrtlih,)ty'Yl1\1ftfi?i.yh:i'lJ .01 (F = 19.554 , 30.297 , 

11.185 'il111a'wiu) 

3. r.Jam1LUltllJL fi tlmhLu~ tJ'll tl\l fl::LL 'UtI.~ flm"5fi~a L • ... n\!mLtJuT1111l ~lI-0'wrri.'m"5tJm'l'l 
'" 

~lUrfruflnbtm LLfI::Glltl.fl11f1'l::".'h\lnG1uttm1tl'ULilu n tlfl VnJllih Li\~ £I'll a-.1f1::: LL ',ttl,H a no~?i", ElL tl,mrtl 
Ij.t ,,"J 

LL1JUTl113JilJ';utyf"vi1U7Urn"fl LLa::;~lum~l 'lJ8-.1,rm1tlU~~1::;i,'ur.J~imlY1ir11-.1m"5L~[JUft" 'thl4mn..:! 
" " 

LLfl::~l tLliln'1il-.1nll.E1ti1-.1ijumhT1rum..]~ti~Yh::~lJ .05 'I1n~ ft·'l''''fiWl~tJ'iHl.,jfl::;L~tbW~arn1?i",mll.nibtJ 
u • " 

......... ~ ..... Q,; _ ~ I -.. I ..=I Q.,o to.... ...._..,,1 IV _ • ... ~ ,d"", 
LLUUfI11lJff3J"fltl. Ti'ilItl.ftfll an ~nbLLIil n Y\1\1nll. a tll\13J tbtJal fl ru Y11,1 tHlllYl'.i::<iltJ . Ob ~:u. '!!'n'.:: 1:::., 11 \It; nnrm 'Yll! 

~ u 

"S::i'UHGlillt]'I'1ir11-.1n1"SL1tJltff\lnilulll.nal\l LLii1::'l::<i1ur~aillqYlt"Ymn11t~tl'j.LR\ln'jJ~lLyj'l~V. 
" " 



55 

.. ... ... t..of -.1 l"'~.of 
~·mnl'lY'lm~1T1""fIl1fl'l""HlTluntJ 1jI1j\""" 

1. n1'lL1.l1tJlH ii tJU~fml'ifllj\ ElL "mUUbLUU mll1iin-r'\..l,flItl"Un~m . .t..ff"UrlilnJ~ mn i.I~ 3 -nii 
y - J .d _ _ ... ~ _ I .... d ..J .... ..... J .d 

1::'IIU ~ ~ RlIq'Ylli'Yll\1n17L 7UWl"lflfl m91fl16911911\1nu. ~U,)Iu.n L ·wu. Yl7::I1\UN ~ HlIq'Yllil'll\1Ol'lL 7£1\.1.\1\1 

UI~n~l\1 LL~::~1 ii~~m1fl'llm1l.ntt'£ILLUUmll1all~u.tilwnJm~ il'\..1.iruim~nt LtL'!::il'lU11';'1 
" w 

U91Mh"tiu. ~\lLiJ'\..I.LU91111HlIlI~f1U~i"H'h ,rnL~£Iuyjih::iUNL'!illql'l''Y11\1n11L~tJu.i''lflflm91ftltmf 
~h\lnu iiH~0I1flIj\ElLu.mrmLUUml3J63J~""tilu.1Um~ ~luiruin,;.m Ll.fl::ilum';'l ~l\1nu. fhiJu. " ... 
L"Jiwd'f)T;]LiluLYl"n::il0l1flCj\£lLun,rmil'\..Lml3JW12Jl1n'l1E1",rm~tJul~m1fufLL~::~W1lmnl"5~1" ') l~ 

'\I 

YI~I£1n1uU1J';nn-ntlll L'I~nlY1u.'IIl ilil1 i'\..1'm1£1UH13J11t'l'yh bLUU'Yl1j\ HtJU 1M LLL'!::al"<UL iiEl\llm:nm.rm~tJu. " .. 
flii1::iur.JL'!a3Jq."inl\1011L1uuR\liimI11H13Jl1tJlu0I1flIllUUUElLUm!uR"nilunL1tluyjii1::iuHl.'lillq.,,~ .. " 
'Y11"m1L1tJ\.I.~1 l'11' i,rm~£IUiif1::Lmu.,nmLUu"'I/IH£lU1G1 ~L'lm'lfll/l ElL umt£lyf" 3 ~UULL91n~l\1nU 

2. "iIlnr.JL'lm'l"'t1IftaUmll1LLVln'3iI\1"l1tl"f11LuGtJ"lJel",,::mI,UHI.'ln11fl'll8Lunti'uLL~~::ul.T'Ui'nJil 

ti'm1£1u~ii'l::~iiJH~i'lIq.,,~m\lm1L1EJ'\..Li"lflflrli.Ij\Y'll~'Ilfa\l lh'\..l,n~l\l m~::~l iifl::LmUH~m1;)'IlelmnUtl 
" 

LLuumll1i'1I~UTI~1'\..1,1tlm~ uijlnG'il\1numh\l:ihrmhy)rum"Ri1ii~1::iu .05 ."mi oi\lR8t11fl~u\lnu\I1'\.t 
~ v ~ ~ 

ii£l"lltl\lfl1'i1n unflu (2542: 64) ~WUiltl\lfi'tl'l::naU"lIthlR2JTInmWRlIa..:l(1huHL'lm1flijl8mnUtJ'Yl1\1 
~mW'illl1'Ylt],;.Ei"ll8\1nIi1W8flj\H13J17t1'\Al£llmmHai2JfJ'YIinl\lnI'H~UU"lIa\lttnL1tJ'U.1~ 

,rnl1tJu~ii1::iuH~i1JqYl'''''\lL1£1ui"1l1f1mr;WnRlil'f~\lnuthun~I'' L~~::unL1tJ'\,.I,~ih::W1u 
'II 

..... J n e.. _ ~ ..... ; ~ Q ""' .... ""~ 
~ aRlI Cj'l111'Y11\1nl1l1tJU1"1l1f1 miil f11R'il1~\lnUIj\ 1 3JfI::lL U'\..I,f.l a nl1fl~ m '\.bmUJ LblJUfl1111am'ntli 

~hmrruin,;.rnuliln~1\ln'\..Lecil\1iiti'tJt1flruYl1..:l~i1~~1::i'U .05 <B\I~aii1f1Ee..)n'U\ll'\.b!:jiLl'1Jel\l nav.ttrf~ 
... v 

~ .... I(~ .d. ~ 
~aWl'\.btl'l LL~:::iJlijla"Hm (Guilford, Hoepfner and Peterson. 1965 : 659 - 682) "'l'IU11 E1\lfllh::n8'U 

'1JtJ\l ~3J11t1ml'la3Jtl\l~1i~tJlmmHai2Jq'Yl~1"lflflmiill'flHiilf1~fla m1flijlmUmrmluumll1ill~'\,.I,TI . , 
tTil'\,.1,ftruanN'm "iIlnHam11iu-nl\1l1i"uET\lREI'Ilfl~tl\lnU~mWl -nYlw::n~ (2516: 62) fiYlu·:h,rm~tJU'Yin 

v • 
_ J ,.q -=- _ ~..:i _..... ~ I'" n .d.::i ..... .L 

f.llilftllCj'YIliYll\lnT'n1tJU1"lflf1m'ilrl1~m\1"lIH3JTIt1'ml'lallu\l""\lRty~n'Mm~\ln11'\..1,nL'EJ'\.b"'lIHlil~3Jq'YIl1 

111\lm1~1L1U~1 L"Ii'\.bL~EJ1nuJI~\I U;\lW\lH-W'\,.l,TI (2544: u'I1fl'llcia) Yiwul1LLUU"'ii1~E1U1~H~m1fl'il 
..... .d I • _,.f ,ott A, IIC:Io tfi',,:I 1Lo'.o::II. t.".o 

tH '\.bn '\,.I, tJ." R \l f.llilVi tlH lilH)JCj."li."I\1nl1L 'i"V'\,.I,1"1l1f1 miilf'l1 RIil'lfiE LL'UU"'li1~a'U,)ii1f.llilnl·H)ii1 Ell '\,.I,mUI 

'I11wffruan,;.n!LLuu'V\'\..b£l lLuu-;ill'11n LL'Uumll1i'~J'Vr'\..Li' LLum::uu lL~::LLUulLulil·mJ 
u " 

um7tJu~ih::ilum~ilJCj'YI~m\lm1L~tit.l,1'111f1tilii1f11Rii1fH" 1.hunlill\l lLa::~l iifl::m.m 
" 

Hlilm1f\liI8lumrtJLLUUfI113Ji3J'vr\.l.TII1i"1U.111'lY1LL'iln~1\ln'\..Lmh\lii,rmn~tyYl1"Ri1~.yh::~u .05 lLRiil,,-:h 

fI113J ~11111{) 1 Unl1fl<ilaL t.l,nUmLu'UfI113Ji'3J~'\..L1filW11Ml iimll1ill-wuin1J'l::~uHlililltl'(lt'Yl1\1 
jCI oCIO.A. ~ d .... Lr .no.... ~ a ..d 

n11L 1l1'\..1.1"ll'1 f1tl4v\Y'lI~Vl1 'lI\I HEliilfla a\l nU\lI'\.b 1'.;,) tJ'JI8\1lU'\..I,L '\..I,ijI Lllil::f1'\..1,E1U ') (Bennett and others. 1965 

: 81-91) ~l'IUil LLUU."iilRtJUti U uYid]u.i1l'1tJ1mmmll1fflL ~"<Ul unT}L1l1'\..L~"1Ilfitil'il~lRlirfl~~f\a 
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g" 

'iI fmH~ il 11":: 

1. t1mllf\um"::,r11t.1 
".. ....... ~.J" I....ci def; _ _,! .a.,c:lo. _ I(" 

~H'l"1nn11fln1Y1il'\Un1fl1~U Vm11Um'WU'Yl~1::<1lU~atnJfl'Yl])'Yl1~n11L1tJU1"lf1f1m<1lfl1«<1l1 

thUmn~u.a::~1';]::i.im1lHf11l11tl1\l,m1fi<1lElL'\.I,mrULL(finCil1~ri\l, ;;l~,f'"tl1ifl~m11,.,,xnL1tJuii~aill'l'Yl1f 
'Yl1~ 011L1U\l, 1"1f1il m!il f'l1 a'il-fH~;fu 1 um1i'f1m1L~u\l,n11«f1"fl11i'<1l1"',x m~lJ'I, ... "tInm1fi 'ill m:i Vla1 tJu.~ 

'II 

..... fl1tJ~1Iu.l1In~h~nuflfln't1 ~~a1"L~f1111u~f.lam1fililm..lu~h~ "l L"ll1i':lUn\l, d]1iI1E1m«1,.,,rn~EJ\~''ii 
i'\.l,VI1f111ui'LLa::"tInfi!il;;llila,"hGi1~ "l "imh~lUl1nVla1£J LLa::f1;hJ11mLflmtlmtJ,...m11lfi<1lLV;U~~n,... 

" 

2. t1DLllf"ilU"::th'VIi'lJm':iRm:t1~"fl11Giil1t1 

2.1 m1i.in11Rn1Y11~n11fiiilEIL,"mr[J~i.if.lam1fi!ilu.uu~'I-L "l 1.iLLri LLUUVltbtJ LL1JUn~ll • 
LL1JU1::1JU U.1J1Jn11LLtla~1u LLa::LLUUn11t11::Unlii' ,.::a-~~aGiElf.laillt)Yl~l'l1~m1L~[J'\.I,1"l51fltli.<1lfl1B<1lf 

'II • 

Vl1f1'li L~E1a-~L«11l1~~m1£Jutlmrm!l-::i1h,...~'\.I, ') luvfifllln'I-L 

2.2 m1i.inTl"flmf1~an11fi'ilm"mr£J~a-~~a'iifl~aill'lYlhn~m1~£Julu1"lf1~\l, ") 

2.3 LLUU'YliilBflU-l'il~aill'l'Yl~'Yl1~m1L1tJU1"1f1il&.Cj\fl1BCjrf~1i'41LL,...mrm1[mflami1tt 3 
.... ",f ..... ~ _.A oCIo £ A _.."J .cr,t. 1 -::.-

1::ItlUU llL'l./,flVl11il11lVlan«<1ln"1f1iltu.'I1fl1iJ<1l1 il 011 ']f~tJ~ ~lImfl1JflallL'l./,f1V11'Yl~VllI<1l ""'::'il1J"l5ttllti£J~ 
'II • 

~mt1iJyj 3 m1ijm1~mnlun1'I-LfI"L~£J1nudnu~ai~fl'Ylt'Yl1~m"l~m ... i"lf1T1m(fif'l1B-f~i.i'il1mhLLiJiJ 
.... ,......... oI'"Jo d .A dI n -c,..o. A' 

'Yl'ilHElU1'il'ltlU11Vm11fln1!1-11::GlU"lf1<1l (National test) 'Ylm1l1"1f1m1 m::Yl11~f'lnW1timHltlrn"lJU 





n·nJfl1$Jn1K~m. (2524). l1lJJ1Un"i1ilJL~iJ.JFII11Jiifltri1,JNnrf'71D,JUnfjm111:::flllDflllflm:f1. "A\.bUftmn 
~ . 

~ .. 
\umm. 

m3Jl'l11fl11. (2535). f1111Jfl'ilftTJJlrnfl HRnn11 YlCllfjj nT1tlllUn11ffDU mnfltla 1i'1::LiJUUft 
.. A 

m..:lL'YIw"'I : m::l111..:lflnNllJn11 . • 
m3JtflirtyftnNl. (2544). 1::1111m1~Ua'7hlJL "amfmllJulu rW llJUW.J rl'il n11JR'1,j'lJjflm:n Y1l41 uflnHlii.b l1f1. 

':iJ..:IW'; rK-la::3iu. (2545). uam1fJnfl111JiiflDmnUlJ lUL ifO'H1'ii1JnurtiJ'ii Dfl111Jff11J11rJ tUn11 Afl1Lfll1::lf 

'71o,nfmlllu-iuVtilJ1Jflnlf1vrf 1. mtyt'lJ1ii.wlloU ml.~. (m1-r~t-Hlfl11flnNl) n1..:1~l1W"'I: ,j'tWnG'l 

1'rltmlU 3J"Al1l1t11'flUfl1ufl1Ul1"fSlnll. tiltlLflna"11. 

':iJTI.Ll1f l.h::a'..:I~ft3J. (2517). fl"J11Jff1JWUf1::Wl1J ff1Jl1fln1W mJD.JYI1.J111JJ1WllllUaffllClYlt'n1J m l' 1lJU:S'11 
" 

:S'l1lJ1ff1ff'il1 LUI::flmiJfJ1ffiJf. mruruliw'l\UI nfl.3J. m..:lL'YIW'i: urn.yj@lll1EJ1~U ll1Ult1111'll1n11 
~ ~ . .. . 

flnNl. CI1l1Lflna"11. 

~ttVll n':iJWtt1..:1~. (2537). uamwnm11JiiflDLunulJrtiJ'iiom11Jiiflff11Jtn1fl'71DJUnLllJU.JU 1i1::rl1Jilti 3 . .. 
mrurulii.'Wll.i' nT'UJ. (n111'i1~.am·nflm~1). O1..:1bl1'W'l: ,j'rn.nG'll'Y1U1t1t1 ~vl1i'YamrUf'I~l!.f11l!.Yl1 

~ ~ . 
ihlill. ti1mUna"11. 

~1W1 iU'YI::L~tI..:I. (2542). uilm1t1nm111ff1m1flYl1'HWDJ~1Ull1lf1Lu~::mmR'ilrtlmiin11Arj)'ii1,Jnil. fl111 
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~1 r ..... .... - .... - f' 
'1.ItJ\lLL1.J1.mlila'alJ1iil~~m"f1'i1tJLUn,"ULL1.J1.Jm1)Ja'1I'V'l,"Ii .. 

~1,",.tJm'V'l 
.... ......... ... 

~1M1~1 "lltJ 1i11,"my£ln~rn 
'II 

(DFR) (DSR) (DMR) 

1 0.227"* . 0.400·· 0.260** 

2 0.389*· 0.547"* 0.449** 

3 0.495** 0.457"* 0.220*** 

4 0-420** 0.484"* -0.410 

5 0.420** 0.440·* 0.328** 

6 0.347** 0.485*'" 0.340 .... 

7 0.384** 0.558 .... 0.380** 

8 0.314 .... 0.530** 0.247"* 

9 0.460** 0.392** 0.467"* 

10 0.406** 0.576** 0.147 

11 0,461 .... 

12 0.537** 

Vl1I1mVlIiI • 
lL1.J1.JY1iilfftJU DFR ~IiIL~fln'liEl~E!1.1,)1t.I ... m 5 'litJ lvlLni 'liE! 3, 4, 5, 9, 10 

bLlJlJY1li1i:{au DSR ;lii1b~tJn'lia~fllJ-;51,"1U 6 'litJ 'l~Llfi "liE! 2,4. 7, 8, 10, 12 

LLU1JY1ii1i:{tJU DMR ;lIilLatJmj'm~'alJ~1mU 5 "liE! lvlbLrl 'liE! 2, 5, 6, 7, 9 
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~1;iLL\I"'"fl1"ifhL'UU't1~aElU'lil"afl"ifi(Plil'"fl,"UUUU~'l13Ji,n1W6 

3 .. t. ... . 
1. LLUUYlVIRilU"lfVllUJY"1V13JVI 3 \l.1JuumJ • 

ii 5 iil 1~n~1"i1im~:: 2 lI.1fi 

ii 3 'iHm iiltlll.a:: 2 itll~L'Hm;1im~:: 2 lI.1ii 

ii 5 -n() lY;n~1'ri1itl~:: 2 'l.nn 
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. 
.... .cO 

UlJ1.J'Ylt?HHnJulJlJ't1 2 (DSR) 

. 
VlDUn 1 

fhii'UM 

1. 2 X 3 = 6 

2. 2 + 4 ;;; 6 

3. 2 + 2 + 2 ;;; 6 



..; 
OO£l'wn 2 

"1nIii1bG"lIyjii1~U'll\~ 1~ltm~[JU~11IDn~1~1R1111nYi&;,<fi L~£l1~111i~GUlmYhnu • 
r\ri1~U'll t~ lf1EJrllI1~t1 H~1LG"lI'Jr,nt4'1Ii 

!A"Hnh..., ~1bSl"IJrln1w"<fi1~ tin 1 2 3 4 5 6 Yhh1~~G'!J1miJl-t 7 

1. 3 + 4 

2. 1 + 2 + 4 

3. 2 + 3 + 2 

••••• a •••••••••••••••••••••••••••••••• : ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 •••••••••••••••• 

.. . .. . . . . " .... -......... -... , ....... ~ ...................... '" . -..... , ............................................ -.... -..... -.. -

70 



d 
Glown 3 

fhiL1\hl 1~,xn~tI~'lii1LtI"ll~rilVI~~1'i LL~::LYI~8"VlmE.J 1J1n GiU mit VIl1 LU1::Ll11nU 
" 

HTmnJn1,.1Y11r;13J1nimi6~ 1.q}tJfil~LL9itl:::6)Jnl,.~a,,\bjii~1Llil"ll-lln~ • 
i"H~"llYlrilV1WlllY; 1 2 3 4 5 6 7 8 9 

1 
4 6 

2 

1 

2 

1. 2 + 3 = 5 

2.4-3-·1 

3. (2 + 3) -:- 5 = 1 

7 11 15 

2 8 12 16 
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lFI"lmh" hqj 

. ..... .,. 
u'Uu't1~i;H)'Jjit.'U'UV1 3 (DMR) 

i'1mh,,~.,r;lin.J 1. lCi1 

2. lJlv.m1 

~ 

1. ibl.htl 

2. 01"JJ1(.Ol 

72 



73 

.. .K 
3. ElV1L[JEl 

4. 3.nmnu 

5. ~f)U 



~h~'J1aUJ1n (p) il1,"1\'1;i1lL"n (r) 
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... .. 
"lJEJ P r 1Hl p r 

1 0.58 0.50 21 0.32 0.41 

2 0.74 0.57 22 0.35 0.61 

3 0.52 0.43 23 0.36 0.33 

4 0.62 0.57 24 0.68 0.75 

5 0.80 0.61 25 0.29 0.43 

6 0.70 0.73 26 0.30 0.46 

7 0.71 0.43 27 I 0.36 0.26 

8 0.47 0.40 28 0.52 0.65 

9 0.48 0.49 29 0.58 0.26 

10 0.61 0.57 30 0.55 0.55 

11 0.44 0.41 31 0.42 0.70 

12 0.58 0.38 32 0.44 0.35 

13 0.44 0.35 33 0.66 0.85 

14 0.69 0.64 34 0.76 0.77 

15 0.60 0.68 35 0.46 0.63 

16 0.48 0.31 36 0.48 0.49 

17 0.47 0.40 37 0.31 0.24 

18 0.57 0,47 38 0.26 0.38 

19 0.31 0.24 39 0.22 0.21 

20 0.66 0.44 40 0.22 0.41 
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1. LLlJlJ"'fHHllJ~UlJ;tLi:l\tL~lJ1J"'IilRa1JtlmE.l'll~tlL;antlmJ 5 i1L~an -;)1U1~ 40 "1la 

2. \ ~,rm1[JUEhu 1;ll1 JLLii~::"1laliL"1l1 \-;) mf1L~ ElnTi1I11E1lJ~tlniEl-\l~frI1lL~ U",hI1lElUL~[J1 

X fl,,1\tm-::m1#l1i11E1U ". .d lla1Y11 LfI1E1-\1";U.I1 U 

3. L'Hn~H'ttl.m·H~alJ 60 \t1Yl 

1. n1 [(ab\)-2 iJfl1L'I'hnu-llaLIil 

n_ a 4bB 

'IL a -4bB 

fl. a-
2b 6 

-4 ·8 
.:l. a b 

'U. a~8 

2. (7-
5 

-7 i 3 
)-4 flDiEll~ 

n. 7
8 

7
12 

'1L 

fl. i 6 

\l. 

"'il. 

3. (23}(3
2
)(i3)(3-

3
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