


EFFECTS OF USING COGNlTlVELY GUIDED INSTRUCTION APPROACH IN ORGANIZING 

MATHEMATICS LEARNING ACTIVITIES ON MATHEMATICS PROBLEM SOLVING ABILITY AND 

ATTITUDES TOWARDS MATHEMATICS OF EIGHTH GRADE STUDENTS 

A Thesis Submitted in Partial Fulfillment of the Requirements 

for the Degree of Master of Education Program in Mathematics Education 

Department of Curriculum, Instruction, and Educational Technology 

Faculty of Education 

Chulalongkorn University 

Academic Year 2009 

Copyright of Chulalongkorn University 



T&!+ nmui;nru:n?ninmi ................................................. 

(niamsi97sUc ms. i%+u n i ~ ~ u a i d )  



.n'u?'w< Q u ~ I ~ I ~  : ~ n ? l a ~ n ~ ~ ~ % ~ ~ u a n ~ ~ f i a u ~ ~ u ~ ~ ~ ~ ~ m ~ u n ~ ~ ~ m ~ ~ n s t u n ~ ~ ~ ~ u ~ ~ f i m f l ~ n m f  

~iidan~1un~u1tnlun1~~~n"fl~u1nfin~1fi~4~~n::~~m~1~pia?'111nfimn1nm~a~~ni'wu 

G i u u ~ n w q i  2. (EFFECTS OF USING COGNITIVELY GUIDED INSTRUCTION APPROACH 

IN ORGANIZING MATHEMATICS LEARNING ACTIVITIES ON MATHEMATICS PROBLEM 

SOLVING ABILITY AND ATTITUDES TOWARDS MATHEMATICS OF EIGHTH GRADE 

STUDENTS) a .df in~?n~i ir~u6upin:  T ~ J P I I R ~ T I ~ I ~ ~  ~ ~ . ~ ? ' D B . J M I  L ~ L I U D I W T T ~ ,  a19176 

&.Gnn7;jneriCwu~i~u: aiqisei rnT.A'ufid6 I ~ T L $ U ~ ,  I 74 u61. 

Y Y 

~Js:ainslunioiiusVu?s~ r0uu'nisuu~uuuAnidd 2 ~u~s~isuuf i~~i~n'n.J iurnmw'udni t~nwi  
' 3 ' 

qwssru$ Lam 2 d i u ' n ~ i u n w n o s ~ n i s n i ~ A n w i ~ u ~ u ~ i ~  nr:nrwanwi'snio nF;iu~~i?arii~t0uu'nisuua'1d~"~0uAn~ii3 

d 2 n i n ~ u u d  I i!nlsanw 2551 ftdisuudnod i iuau 109 nu ~0uu'nhundunnao.r iiuqu 55 nu un:u'nisuundu 

nququ iiuqu 54 nu Pnu~nisuun~unnno~lrii?un1sl4uu~n1sfi~uu~l~fGnlun1~<nii~no~un1~iwuf~~n1fimf 

un=linisuun junauqulBiknis~nni~isuuni~fiuuuuudn? ~n~u~iiodIf lunimnna.~ Aa uuunis<nn~sisuuf 

nfimmnm~l4uu~ni~0au~u:14fGn1unisinii~nssun1~isuufnfima1fimf~n:~un1~4~n1tiwu~inii~n~4~n1tiwu 
A 4 4  

nionouuuudni ~n~o~uunl f lun i~~n 'us~u~au~o~n i o  ~uuTmn~i~fii~i~nlunis~Kdryu~nfimn~fimf iipiinqiu 

idurdiriu 0.77 un:uuuTnnmidaininfimnifimf ~riin?~rr~C/u.r~viin'u 0.93i~nn:~%uynbul4ri1~'11liju~nn~fim 
4 riiu'ari~u~nnn6m faun: r i i ~ u u ~ ~ u u u i m ~ ~ i u  un:nisnnneudii (t-test) 



# # 4983674627: MAJOR MATHEMATICS EDUCATION 

KEYWORDS: COGNlTlVELY GUIDED INSTRUCTION / PROBLEM SOLVING ABILITY/ ATTITUDES 

TOWARDS MATHEMATICS 

CHAIWAT AUIPA-ARCH: EFFECTS OF USING COGNlTlVELY GUIDED INSTRUCTION 

APPROACH IN ORGANIZING MATHEMATICS LEARNING ACTIVITIES ON 

MATHEMATICS PROBLEM SOLVING ABILITY AND ATTITUDES TOWARDS 

MATHEMATICS OF EIGHTH GRADE STUDENTS. THESIS ADVISOR: 

ASSOC.PROF.SUWATTANA EAMORAPHAN,Ph.D., THESIS CO-ADVISOR: SANSANEE 

NENTHIEN, Ph.D., 174 pp. 

The purposes of the research were 1) to study mathematics problem solving ability of eighth grade 

students being organized mathematics activities by using cognitively guided instruction approach, 2) to compare 

mathematics problem solving abilities of eighth grade students between group being organized mathematics 

activities by using cognitively guided instruction approach and by conventional method, 3) to study attitudes 

towards mathematics of eighth grade students before and after leaming by using cognitively guided instruction 

approach and conventional method. 

The population of this research were eighth grade students in Suphanburi Education Service Area 

Office 2, Office of The Basic Education Commission, Ministry of Education. The subjects were 109 eighth grade 

students in academic year 2008 in U-Thong School. They were divided into two groups, one experimental group 

with 55 students and one controlled group with 54 students. Students in experimental group were organized 

mathematics activities by using cognitively guided instruction approach and those in control group were 

organized mathematics activities by using conventional method. The experimental instruments were lesson plans 

using cognitively guided instruction approach and lesson plans using conventional method. The research 

instrument were mathematics problem solving test with reliability of 0.77 and the attitude toward mathematics test 

with reliability of 0.93. The data were analyzed by arithmetic mean, mean of percentage, standard deviation, and 

t-test. 

The results of the study revealed that: 

1) Mathematics problem solving ability of eighth grade students being organized mathematics 

activities by using cognitively guided instruction approach were higher than minimum criteria of 50 percent. 

2) Mathematics problem solving ability of eighth grade students being organized mathematics activities by using 

cognitively guided instruction approach were higher than those being organized mathematics activities by 

conventional method at significance level of .05. 3) Attitudes towards mathematics of eighth grade students 

before and after leaming by using cognitively guided instruction approach were not different at significance level 

of .05. 
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a ~ d ~ i u ~ ~ 6 i m ~ u ~ v z ? ~ n i ~ ~ ~ u n ~ 1 a ~ m ~ n ~ ~ z ~ ~ u ~ ~ 1 l f i ~ i i m n i ~ a j i d ~ i u ~ m u ' L ~ i i n i ~  



n i o d o : : ~ u r ) ~ n i w ( G u u ~ a ~ n ~ u a i r : : n i ~ m f  Miiiuu~~lrii; 
Y 

V r l w  maaam 3 kiu Ikuriiiiunqiuf kiun'na~/nrzu~unio~~a::~iu~tldn'nwtld::n"u~~d~::~~~n' 
3 r v  v ~nse/~aau~~6a~~o~ini~~ua~i~~a::M"naz/nszu~unisni~nGm~i~rns~~im~u5u (nsu 

Y 

?'lrini?, 2544 : 205) d l ~ ~ M ' n ~ : : / ~ ~ : : ~ ~ ~ ~ i ~ ~ i ; ~ m ~ ~ ~ i ~ ~ ~ ~  ~ i 3 ~ ~ a l u P S l ~ i ~ n n ~ 4  

~ma lun i r t / ~~ r i i n~ iu fn i~~Srnn i~m~" ld l~ f i ~ i imdsz fua  i .r~f lu~da.r~ara;Iy 'hulu 

nioviilfina~uf~i~n~~~ia~~iim~iu~~iu~~azS~m~iiuinnii~flu~~u~?ai~do=:na~rii~u 
Y 

~y~nwt3~~az~urnaunis~~n"flq~1l~da~$ou n~iuf~ra::vinwz/nszuaunirni~n~mni~wo' 
4 ~ . r ~ f l u a ~ ~ ~ ~ u a z ~ f l u ; d ~ ~ i ~ f l u d ~ ~ f u n i t ~ ~ n " d ~ u i ~ u ~ m ~ ? ~  (&~wr 6inua.r. 2547) 

M'nw::/nszuaunirni4n~rnnidmf dsznauhu niobrn"il~u1 (Problem - Solving) nirld 
d Lawwo (Reasoning) n l ~ d a d l t  (Communication) nisLlIeu&4 (Connection) LLa~ni t i?~ 

d 
ah.rarr6 (Creativity) ~nw::/ns::uaunitn~~uM'al~'~~a~nSrnni~~fi;ia n i n r t i i l ~ u i  

=i v = ,  ~ ~ a c ~ i n n i o r u ~ y u i ~ ~ u ~ m ~ ~ u u i u n ~ ~ ~ ~ s ~ l u n i s G u u m S m n i f i m 4  nislfiCndoul8iilnclu 

n i r ~ ~ f i ~ n d u i n ~ m n i a i ~ ~ u ~ ~ ~ ~ u e / n r z u ~ u n ~ ~ ~ ~ f i f i s a ! t r l i ~ ~ o I ; - u  q ~ L f l ~ n l d ? t I ' L d t d ' n ~ t I ~  
A' l~GwuinitmiuAsiW~~us=:utl~~azS~~~~~a~in~u L w n : : d t a d i % m a i u d i ~ ~ ~ i i q ~ q  

~ a n i ~ u i i i l r y ~ ~ ~ u ~ m ~ r z i i ~ u ~ ~ a n i t ~ i ~ ~ u ~ w a ~ i ~ ~ m a i u  (NCTM. I 999) ~ 4 i u  n i r  

d~~a~u~arG~uildCnG~luSmaiu~iuionlun~t~~fifl~wi~~~flud~~n~(~aumaolfi 

~a1udlKy 





~ I ~ M L M D Q  L L ~ ~ R ; I N ~  (Carpenter et al. 1989: 499-531) ~kfinw~flni? 

l~~~u?nionauuuu CGI n $ u ~ ~ i ? s r i i d u R ~ d s z n u ~ n w i ~ d  I iiu?u 40 nu i i n  24 

Is4Zuu I~u~~uR; 20 ~uI$nisaauu~u CGI L L R F A ; ~ ~  20 ~ud~a8al4n~sfi0u~~~udnZ 

~n~uuiudszouilnwqd 1 iiuqu 12 nu gnL~anoliit<uqinLLoiaziuGuuLioLflu 

~ ~ ~ ~ ~ ~ u ~ ~ ~ ' ~ ~ ~ ~ ~ L ~ T ~ ~ M ' u ~ ~ ~ ~ L L ~ ~ ~ ~ ~ ~ ~ ~ L L ~ ~  CGI ninltz~Cuuainrin 
9 

~ ~ i u ~ i u i s o l u n i s ~ i u a ~ ~ ~ n z n i s ~ ~ n " d ~ r r i ~ ~ ~ ~ u k 6 ~ u a ~ ~ ? 1 a ~ ~ ~ u u ? ' m ~ ' n ~ z ~ u ~ i u a a ~  

I o h ? i  (Iowa Test of Basic Scale: ITBS) ~ 4 ~ ~ ' l ~ ~ ~ ? Y l l 4 l f f l l 7 n ' ~ ~ ~ 9 n 3 9 ~ ~ L . l a " ~ n i O  

d Ir r u dd 

L ~ ~ ~ ~ Q U I ~ ~ W U I P R E ~ M N ~ ~ O  CGI ruzu~n i tnmaa~ns~uun i t~au6aun~s~m~a;1~nzf iau  
rl I/- aknitnnnas uanis~jiQwuii 1 .rini~uu~~nrunisaau~~uu CGI iinruuuns~uniuito 

i V U  nimiwmuazn~snuf ilL~uk6auudq"IIaqLLuuyIrnna ITBS ~tniiCn$~unIrnsunime~raau 
i 9" ~~uurlnRadiq;ld'utiiRiyvliaaiiE ~ ~ ~ ~ ~ L L ~ ~ L ~ d ~ l a ~ J l d ' n ~ s U ~ ~ ~ m t ~ n l ~ ~ d ~ l L ~  CGl 

ei V U  
~viitu 8.6 nziLuu t d ~ u ~ z ~ ~ u u a ~ a ~ a t ~ n ~ s u u ~ ~ m s u n i ~ n a u ~ ~ u u ~ n ~ ~ ~ ' i ~ u  7.8 nzuuu 



?a~,atd~uaQ U ~ ~ L R ~ L M B $  (Villasenor & Kepner. 1993: 62-69) ~ & ~ i n i ?  
Y 

dimqnisI4a'uu~nioaou~~uu CGI njuG~arii.r~flurinGuuiiu~u 144 nu'lu%uSou CGI 
A 4 A  

uaz<niwuiin 144 nu9iniul'~ludn~LifluniuRau~u r ~ s a ~ u a n ~ ~ u n i ~ r z ~ u < n S ~ l u  
Y 

d 
RB U ~ Y ~ ~ Y ? ' ~ R ~ ~ ~ A ~ ~ ] I ~ O M ~ Q L ~ ' I I R ~ ~ ' I I B Q  Carpenter uaznndz ~inMvtdi in is8uniaG 

S4-i" d  riniosuL~ut~uyRRa~da~szLi3u~umau~LnzqMs~sMun~suu~flunioLLn"~cllvi~~iryvi 

1 ] s z m n ~ ~ ~ u s i ? ~ a ' ~ ~ ~ a z f ~ ~ u ' . i l ~ ~ i  wnnisi<uwuii 1 .GI iwutu$uduu CGI IXnzuuu 
4 4 "  

~ ~ n n ~ w i ~ ~ ~ u u ~ ~ ~ a u i n ~ ~ ~ u f i i u ~ ~ n l u n i s ~ ~ n " i l ~ ~ i Y ; u a n ~ ~ z ~ ~ u f ~ n ~ i r ~ v i ~ ~ n 4 ~  
4 u  0 ~fi~uIunnju~~u?uai~.~uuofii~y~i~fi~~ 1nunzuuuLoirrroq~ni'reru"ma 9.41 nxuu 

Y 

via 3.1 8 ~"u~uw?nnzuuu~Fiu I 4 ~ z r ~ u u  2.'ldnGuuIu%uhu CGI ~ ~ ~ ~ ~ u u q i n n i t  

~uniaru^oc~umau~~az~Ms~"s$lflun~s~~n"il~~i$~~uf~~u'il~v~~~ni~'ldn~oulun~u 

~ q u q u ~ d i d z f i i 7 6 ~ ~ 7 ~ f l ~ ' i  1s luRZ~l~~LQdUra4 ' ldn~~~"rn~ 5.44 R Z L l ~ l d ~ f l  2.93 
Y 

mu,i~uu~inrnz~ruu~du 6 RzLLuu LL8Z ~.%L%M'IM.~"MI"TuM CGI ~ ~ R ~ ~ L ~ M Q I ~ ~ ~ ?  

d Y ~uniatuntmumuuazq~s?"s~lflun~s~~n"~v~~~~~u5~~a~~~n.J~'ldn3~ulun~um~uqu 

o c i v i i r i u i ~ 6 q n i ~ a 5 G  ~hclRzLruura$o.aaqld"n~uu~a 4.68 nzr~uuvia 3.00 ~ z i u u w n  

RZLLUUL~~U 5 RZLLMM 

qin4iId?i7'u%Bq R ~ ? L W U L M ~ ~  LLamm",Carpenter et al. 1989: 499-531) 

Z]ozna '~f id iu?&~rn Villasenor LLaz Kepner (Villasenor & Kepner. 1993: 62-69) 



I .  d s : " ~ ~ i n t $ l f l u n i s ? ~ n ~ ~ $  ihrin~uu$iujsuuitnrn3M"2 Iufs~Guu 
2 A * 

kn'n~irindiu~aslwumnis~nrn~ws~my"s am 2 ~i~ndiunm:noounionis~nw~u 

i&p. .4  ns:nrsdnw'snis 
Y 

2. L iav id l~ lun is i<u ~ a ~ u a v i ~ G w f i i f i w f  d a s n i ~ t z ~ n 6 L i u ? %  

6 s i d ~ u ~ ~ a z 3 a ~ 1 a :  oiui~inGwnifiw4L$uL~u ~ u G f i o u ~ n r n 3 $  2 wiuuringws 
" Y 

nlsi inwaiw y i u  ynsfina 2544 d94&.4irC/ 3 (u.1- u.3) 

3. ~ L ~ ~ ~ ~ L ~ ~ I ' L U ~ ~ ~ ~ ~ ~ ~ T ~ ~ ] ~ ~ F ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ U ~ ? ~ ~ T A ~ ~ L L ~ ~ ' I ~ " ~ ? ~ ~ ~ Q  
Carpenter ~ ~ a : n i ~ m ? q n s s u ~ ~ u ~ d n ?  I ~ L I R I ~ ~ B U L Q ~ L ~ ~ ~ ~ ~ I ~ ~ :  3 R i U  ~ i l u ~ s a i  6 



nisaluuuz'll;gn (Cognitively Guided Instruction : CGI) M ~ i u a t  
3 

n i ~ n n i s l ? u u n i m a u d a ~ ' ~ u ~ u ~ i u n ? r ~ m n ~ ~ ~ ? i ~ ~ % i ~ ~ ' ~ ~ a t ~ n f i o u  Ina~Cun~tnhc 

~ ? i u ~ ~ u n ~ i u ~ % i k n i u ~ u ~ ~ ~ n f i o u  ~nf~~u@.a"ra'p;iniul~nir~~u=:~~~an~t'IM"GnI"Tuu~& 
2 

2 i n ~ d i ~ d a ~ ~ a t ~ u ~ i i m n 1 r i ~ u u ~ ~ r u a ~ i ~ 1 " s a n ~ z u a u n i m i t n ~ m ~ i f i m  riirr?unitnsu 
a" d uuz16~~n1un1t?~s~d~uui~in~~u?ni~nauiw'~ui~nu Carpenter UaznN=: (Carpenter 

a 4 %  
Y 

et al. 1999: 60-85) ~ t u a u n a ~ ~ ~ t f l l ~ < ~ P l f q n ~ f ~ n i ~ ~ ~ ~ f  4 $ldmau 

I .  i u n ~ ~ i r n u a i l r y a i  ~gu~umaudnpz~irnuailryv~m~u~m~dr::~46Lrn=: 

R?iuqtuu?uiit l{ O * ~ ~ ~ ~ U U ~ R ? I U ~ ~ U ? ~ M ~ ~ ~ ~ ~ ~ O O ~ ~ M ~ I O L L ~ " ~ Q M I  ntn~r i in i r l f i  

~ ~ ~ M ~ ~ R ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ A ~ Q M ~ Q M " ~ ' ~ ~ Z % " ~ ~ ~ ? L L ~ ~ L L ~ ~ M ~ Q ~ ~ M ? ~ ~ ~ ~ ' L L ~ " ~ Q ~ ~ L L ~  

riniwu~&.~ri%.~ Pnula"nis~~u~~~u~~itlw"Gn~ouM'in~~3~~1ri~6il~~i l u n i t ~ ~ a n f l r y a i q  

~ ~ ? r d ~ n i l ~ ~ i d r i i a u ~ ~ ~ ~ a = : n ? ~ ~ i l u i l ~ ~ i d ~ f l ~ n ~ o u ~ d t z f i ~ ~ n i r ~ " ~ u n i r ~ ~ n " i l ~ ~ i d  

MRlnV9lU ~ ~ Q M ~ ~ ~ ~ L ~ ~ ~ U ~ R ? T ~ A ? I U ~ ~ ~ ~ ~ ~ ~ ~ ~ " ' U Y ? Y M ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
Y C Y 

Y W  PI 
2. %~Lnnz6%a$ak~~LLn"f l~ t l l  ~ ~ ~ ~ ~ ~ ~ ~ ~ R ~ ~ ~ ~ ~ ~ L L M ~ ~ W M ~ L ~ ~ M ~ R ? I U  

~%ik~uiluiltyai~~az~~m~ani~~w"~n~uu~~n"flry~~i ' I M ~ U ~ ~ $ A ~ ? ~ I ~ " L ~ ~ I G ~ & M L ~ B ~ I  

~ ~ ~ ~ ~ ~ i 1 ~ l ~ ~ ~ ~ ~ ~ ' I M " ~ ~ ~ ~ d ~ u ~ ~ ~ ~ ~ ~ ~ m u n i r l a " i 1 0 i ~ l 6 G n ~ u ~ ~ d ~ n ~ 1 ~ ~ u 1 u ~ a t ~ ~ ~ ~  

d ~ n ~ i u ~ ~ ~ a u l M " ~ ~ u i l ~ ~ i d ~ i u d a n i s M ' i ~ ~ i u ~ % i l ~  ru= :uu~ni tn iou i i i lq~~i fmuni~  
A w  4 daub~flcYuidnE~~d~fl~ui~un~~uu~ucn~u~o~no~dtzfiunis6~o?n'u~ry~?~u 

uiu& quRz~n?iuu~lqii~n8uuLiimn~iuL%ilqLLa=:fiiuirnLLn"ilQMi~u 7 1m"~rXa nflilm 
Y O  

bn?nlw"CnI"Touii~fit=:luni~~~n"flryui uonqin~~tci i~iyae4$u~sou CGI ;a lu tza i i r  
d 

linGuurrfiflryrri Rlb~diu~un~iuazmsnLnu~n"u~a qdnr6u3ardatjiadit1d3nI"ou~ 

6oqnir 

3. ~ u ~ i u ~ ~ u ~ ; ~ n a u u a z ~ ~ n i ~ ~ ~ n " i l ~ ~ i  lu~u<npzi~enniuld'nI"ouurflu 

nou~na~t?~nir~w~n~ail.a"luni~~~n"flry~iwfau~~9wa~~a~i~nuadaGnG~ulu$uiXIu 
d w  PI 4 v w  4 ~~a=:luo=:uiit~un~oouriu~iuii~a~~u~~ai~l.a"ra'p;iniu~wal~un~s~u~~~mt~u~~n?~at 

GIMLaQDBflUl 

4. ~ u a ~ d r i a ~ ; i n o u ~ r a z ~ " s n i ~ ~ ~ . a " b ~ n i s ~ ~ n " ~ r y ~ ~  ~fluiu~irwau~mfiit~dm~ 
P I "  4 irazld'n&ud~uriuo~dsioiinou~~az"a"sni~d~.a" a k ~ ~ n ~ u n r w u r i o t ~ u i 7 m a u  ?"snis 



~ a i w e r i w i ~ n ' L u n i ~ b b n " ~ ~ ~ ~ ~ ~ d m H i ~ m i  cruiuzt ~ ? i ~ f l i u i s n ~ u n i t  

~ l ~ ? l ~ f ~ ~ ~ ~ l t 6 l ~ ~ ~ ~ l f ~ l ~ ~ $ ~ ~ 1 l ~ ~ h ~ 4 ~ ~ ~ ~ ~ ~ l ' L f l ~ ~ l ~ ~ L n " ~ Q ~ 7 ~ ~ ~ ~ l ~ R s ' ~ ~ ~  

nisuflmtn?iufliuioo'lwnis~~n"flry~imiun?zu?unlou~qtln~m~11flmka.r~w~u1 
Y 

(Polya, 1957: 5 - 40) r%% 
Y 

I .  ~ui imiu~hkf lyu ia"sn~~nsi= :~ i l~a i  dun~ iun iu i t oduan l~ . j i  

dsz~~u i l t ya ia~ws tbu  knciriiaunaz~rriIfi~~a::f~nGn~uaiozls 







~ I T ~ ~ u L L U : : ' ~ ~ " ~ ~ I  (Cognitively Guided Instruction : CGI) rrulflfh n l f  
Y <mmsGounisa~uda~~uwu~iunis?nmiu~~iu~Gi~~nm~Gnhu Imeriiunioahtnaiuf 

6 a o n ~ i u ~ % i k m u l u K ~ ~ n 3 o u  i in;~i lu~~~iniuluni~~~uz~~uani~Zw"Gnhul~mmEii~ 
Y 

r io~&.rsu~~nni t f i~ lu~u~uarr i~3ansz~~unimi~nGm~1iam5 

1. ni~~nisGounisa~um~&wJui~~iu~%il~na~Gn~sou~au~w"u~ 

na iud i6~ iy tzu~ i tn 'naz~~nzn i~~~f i f l r y~ i  ~~nis~~iiilryni~i3u~uu'fauna~niffi~unifaau 
I r Y  rl 

2. n i ~ ~ ~ n i s 3 o ~ n i s a a ~ ~ a ~ < l i l a n i u n i r D d n L ~ u n ~ ~ ~ u a ~ ~ ~ i i ~ q n ~ f ~  26 
rinzouKn h ~ n ? i u f d i ~ u 6 1 ~ ~ a ~ d i a ~ ~ ~ i u ~ % i l k  

9 -  A d  
3. Gnhwa~aiuirndauPo~flrytrli uPun'flrir%n'nnz n'un~iu;~nunu 

1 

Q! 

2 
4. Li;ma9inniSnnisi'~UunitaauLLuuda~uuwu~iunmqnqiufLLnz 

mqiuAnnotCnGou ~ s $ i a ~ ~ n i d s z ~ u o d i ~ a ~ i L a u a  ~mslr i ld idtzSudosi iGnhu 
Y 

ufiflrytnciu 7 ldi usidsz~ijub;lui i~nisou~"s~~n"flryrriadi~~t ?lnidrzSunis?nnad 

r i n f i o u ~ ~ w n n " ~ a n i ~ n i u i i n i u d ~ ~ u i z a ~ ~ ~ a z ~ ~ i i m ~ u n o ~ r i i n ~ e u  (Carpenter et al, 

1989: 499-531 ) 
Y d 

mi5~wumaf l X ~ ~ % a 8 ~ ~ n n ~ n u ~ n " ~ ~ ~ u ~ n i S m n i ~ G u u n i s a a u ~ ~ ~ u  CGI I?" 
B n i i  I .  ~ i l un i rw iP ru i~~ iu~%i l s~~azn i s~m~7~n~mn1am~a~Gn3ou  2. ni+i'mnit3~uf 

rls P 

ao~nyuanswns ian isw '~u i~~ i~~%iZq  ~~aznis?n4~~ISrn~1iamha~r in3ou 3. nqiuf 

~ ~ a z f i ~ i u r ~ o n e ~ ~ ; ~ w n i o n i ~ < m n i s ~ ~ ~ ~ u n i s a a u  L L R ~  4. maiuf~nmqiuL~anoam~ldis"u 

~ ~ ~ ~ n u i ~ i n n i s ~ i ~ ~ i u ~ ~ i ~ ~ n i ~ ? n ~ ~ ; 1 n ~ ~ ) ~ 1 i a m ~ a a . j r i n ~ ~ ~  (Carpenter et al, 2000: 



ni51,wu~woj ~lazwmz (Carpenter et al, 1999: 60-85) \&f~~lllFJ% 

~uiaudci i r i ry 4 ~umaulunozu~un~t<mnithu~a~$u&u CGI 6-16 
C d  a: 
aun 1 auR~<imua~ycri  (poses the problems) 

Y Y 

4uiLonra~ii~notu~u$u~~uu CGI liu ~ p z ~ i ~ r r u o i l ~ c r i m ~ u ~ m ~ ~ ~ = : r r ~ ~  
d Y  v  r, ~ ~ a z n q i u r j a v u ~ u n n h  o~cinPTuuiin~iu~tu~na%~daotnZun~t~~fiilry~~ ~ ~ n q o i l n i s  

I ~ ~ ~ ~ Q ~ ? # R ~ ~ ~ ~ ~ ~ ~ G ~ ~ O M ~ ~ A ~ Q M ~ Q M ~ ~ ' I . ~ " ? " S ~ I T L L ~ ~ L L ~ ~ M ~ ~ ~ I M ~ ~ I ~ L L ~ " ~ ~ ~ M I L L ~ ~  

r i nhu~k .~~ iu  ~ u n ~ o ~ ~ a n ~ r y a i n ~ n ~ ~ ~ ~ o n i l ~ v i d i ~ f i u ~ ~ ~ ~ a z ~ ~ t ~ ~ u f l ~ ~ i ~ ~ f i t d ' n h u  

j ;dt=:aun~trn~unl~uf i i l~vidva~naf i~u i lrya~dnt~8anuinn~iunemnk~5uu'lun 

Zuanq'lQ~aQMY,PrOu 
C d  86 
aun 2 a ~ ? L R s l Z d ~ Q ~ . ~ @ Z k n " f i y ~ i  (solve the problems) 

~U&dd 2 V & S I ~ A ~ I ~  ~ R ~ ~ ~ ~ l l L b f i t d ' n b " s ~ ~ L L 8 $ " 9  p l @ - d ? f l L ~ ~ ~ & ~ !  

~~1u~%ikluilryv1u~z~~1slCan1aZfitd'nbu~~6ilryvi 1u~umou6~~~~tZfiL~fi~.ld"n~uu~do 

r i i ~ ~ ~ u ~ ~ i l u ~ ~ n ~ d l f i u a z . d ~ u u u z ~ i q u ~ ~ Z n ~ i u ~ ~ i ~ q 4 i G n P T u u ~ ' i ~ ~ \ ~ i u ~ % i b q u a z  

a i u i r o u ~ i l r y n l t u  1 M L ~  nt~~n~n~a~fitd'niwu~~a~z~unitc~fiily~~ uanqindiiq 

i i~~; ryaaatuSuu CGI ;a ~us:~i~.rrini4uuufiil~v17 ~~kaa~ iuqunq~uaznqnduq~u  

da sho6v"s~mn$a4iiasi1( 7 i r in~uuka4n is  
C d  a; 
aun 3 ~ ~ ~ ~ ~ i ~ ~ i i l n Q ~ ~ t l ~ ~ ~ ~ i ~ U n " f i ~ ~ 1 1  (report the solutions 

and strategies) 

~uiud 3 v a ~ j q ~ n d n ~ l i i ~ a u a i l ~ i  ~~az~fi~qn~riniouuufi i l~vi~~Eyq RE 

~ z ~ ~ ~ n o ~ u r i n b " s u u ~ ~ u t i ~ ~ ~ ~ a " n ~ ~ " s n i o d w ~ n ~ ~ ~ l ~ u n i t ~ f i i l ~ ~ i ~ s " a u ~ v ~ ~ a ~ ~ ~  
Y i u  d 

r i ~ r ~ u a s i a r i n P T u u ~ u ~ u ~ u  uazluozviianunLouut7u~7u4imautunEaiq~~iin~u 
d v u  d 

L ~ ~ ~ ~ ~ ~ ~ t ~ ~ b l ~ 1 7 1 Q b l ~ ~ ~ ~ " 1 1 Q ~ ~ L ~ Q ~ ~ ~ ~ l  



a: d 
aun 4 ~ u a ~ d s l r n ~ i m a u u ~ ~ n i ~ ~ ~ ~ u n i ~ b b n " ~ ~ ~ ~  (discuss the 

solutions and strategies) 
9 r 

~uaidnau$mM"7uaa~%u~uu cGl  ~an isa?dr i~d~~imau~ba: :~"sn i~ ' I~n i r  

ufigyaiaa.ninGuu ~u~ui ;~~ua~r in~~ud?~n'ua?dTiUi i l i l~u~~f l : :~"sn i rd~i i  a ~ j q i n d  
9 v 

r inGaur iu~ iu i iaau # n i t  ~ ~ a r a q  waaaclilumt ~ ~ 6 9  rininlunjaid?uniaiidn~z4 

iii ~ a u ~ ~ a ~ ? " s n i r ~ ~ ~ m n d i c ~ m a ~ ~ : : ~ 3 ~ ~ i i l t j i ~ ~ m n i ~ a ? d ~ 1 ~ ~ m ~ ' 1 . a " i 1 n 1 u  

9 Y 
d w  d 

unuinaa4qh%u&u CGI um4M (Carpenter et al. 1999: 60-85. 

NCRMSE, 1992 ua:: Hanks. 1998) 
d U  4 

I .  ~ER~~la'iiniuv%nidLLu::lu"IIm::~un~oodi~qnrruu~ilifiiuito 

un"dryvi'l6 
4 4  & 

2. ~ e ~ ~ r i i n ~ i u n r r m a w r u ~ a : : 2 n i t w " m ~ i a e i i ~ d ' i l ~ ~ a ~ 1 ~ n ~ ~ i ~ ~ ~ ~ u  

L % I ~ ~ ~ ~ A ? ~ ~ ~ ~ " I I ~ ~ ~ ~ U M I L ~ ~ ~ A M  

3. ntpl?tLm~wuido i f i q y h o 6 i i q  1 iL$adiu?adanioLLn"ilQviga;I 

Gn GUM 

4. R O R ? ~ f i h 4 ~ 4 t ~ l ~ l ~ e / d 4 L f i " r ~ ~ ~ P d Y ~ ~ ~ ~ f d ~ ~ ~ ~ ~ l 9 ~ B M ~ 9 f l ~ ~ ~ ~ l f i ~ $  

~~a::~~m~anifi1tjiPdYn~~ufiiuirndafii~~~u?"nm~~a::~v~wa'l6aa1naa1~ k i i ~ : : ~ ~ u n i o ~ n  
4 p w  d 

nirli ieu v~an i l p~n .n iw  ~ ~ ~ ~ ~ U ~ U ~ M I ~ ~ U ~ L ~ U M I % I ~ ~ ~ M L ~ Q ~ I ~ I ~ ~ " ~ ~ ~ : : I ~ U ~ : : ~ I ~ : : I ~  

rqukRm~q::niuimdr::~uAaiuamcLa::Lv4ua~a4GnGuuI619"~U 
6-4 s 

5. A ~ R ? ~ I ~ U ~ ~ ~ Q M I  finilmir~~~anqnr~ud~vui::fiun'uPdYn~~]u~n~u 

~ ~ a : : f i i u i ~ n w ' w r u i ~ ~ i u f ~ i ~ ~ G m ~ i f i m ~ ~ ~ ~ r i n G ~ ~ ' l ~  
4.3 &W d 

6. R t ~ ~ ~ ~ f i ~ l ~ ~ L ? ~ ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~ ~ T ~ ~ f i h 4 ~ ? 1 ~ ~ d i 6 ~ ~ ~ ~ ~ ~ 4 U ~ ~ e / 9 : :  

13u$iiunamn?iuf 

7.  R ~ R ? t d . l l f i ~ ~ ~ ~ ~ U ~ ~ l 4 7 ~ ~ ~ ~ ~ ~ ~  ~la::~nlw?dolaLLM?u?in'11a4 

.~La4n'u$u ~ ~ ~ L G ~ I I K ~ G B U ~ ; ~  ~KU~"MS '~ 'M !M~M~UM 

a. Rfm?glP;iL~aidLwi::fiuLL~~n ~UM~Mnl9LLn"~Q~l~ i l4  1 

9. nZ~~~r~n?uu~ru?n i4n i r f iawd im~q~ niuti'? v?a l~emdntn in io  



n i r ~ ~ u n i u n ~ i u ~ o ~ n i ~ ~ o ~ ~ u ~ n i ~ ~ m a o ~ C n G u u  
Y Y 

dia5unisdrzliiuwa~o~%uGuu CGI riu n ~ n a t i i n i r d t z G u n 4  

~? iu~ ' l i haoar in~su iou  1 ~ ~ a z ~ ~ ~ n i ~ ~ t l a i n t l a i u ~ u n i t d t z ~ u  du doz~Gufnunit 

k ~ n m  n i t l 8 i i n i u  ni t f iniat l i t iuqnna t l ? a n i r ~ ~ ~ i n n i n i i m u a ~ u ~ ~ n ~ ~ n z ~ a ~ u ~  

aaqrinGuu ~ilueiu lnsniodoz~u6un?r.iiin~u~1dn"unir3uunitnou (NCRMSE. 1992 

LLSz Hanks. 1998) 

AI~LWMLM~Q LLaznN: (Carpenter et al, 1989: 499-531 ) #nkt~wnni?'l% 

unnitnouuuu CGI n~u~qodi.rL1un$udtznu8nw~d 1 iiu?u 40 nu qin 24 

InGuu Cna(un; 20 nu l%nitn&uuu CGI ua:n$n 20 nudalol8nirnauuuu 

dn? l inbuu$udfznu~nwgi I i ium 12 nu gnrbanadiq(urinusiaziu3uuL#a 

~ ~ u n ~ u ~ i 3 i ~ u 1 u ~ u n i t ~ ~ n t i z ~ u 8 ~ i n ~ ~ u ? n i ~ n o u ~ ~ u u  CGI n i r d r z ~ ~ u w ~ ~ m ~ i n  
9 

n ~ i u n i u i ~ o l u n i r ~ i u ~ m ~ ~ a z n i ~ ~ ~ n " ~ ~ ~ i ~ ~ ~ i l u d ~ u ~ ~ ~ ' ~ ~ a ~ ~ ~ u u ~ m ~ " n a z ~ u ~ i u a a ~  

!of891 (Iowa Test of Basic Scale: ITBS) dBd~u~u~~liqL~uq~u'i~ntruM"Lid"unirLLfiil~vi 
rl 9 u  Y Y V 44 

?iw"wuiCmu~u?qu CGI ~ ~ a z n i ~ ~ m a o ~ n ~ ~ ~ u n i r n o u ~ o u n i r n m a a ~ r ~ a z n o ~ t l ~ ~ n i r  
'A 9," 

wn8aq uanir;j1;3'0wuii I. CnGuu~~nsunirnou~~uu CGI ~ ~ z ~ ~ u u n ~ i u f i i ~ i t n ~ i . j n i r  

u?nLLfiznisaudLfludqutld;IaoqLLuu~~mfiau ITBS 8tniiGn#uuM"!6~unir~ouLLuudn? 
J adlqiiIk61~~14f4?i2 ~ ~ ~ ~ ~ : U U U L B ~ ~ T ~ ~ ~ ~ ~ U ~ ~ ~ ~ ~ Y ~ I ~ P I ~ M L L ~ ~  CGI ~$16-1 8.6 

d v w  nwuu ~?unz~Luuadaao~linGuuY;~m~~nitnauLLuu~n~Lvii~u 7.8 nznuu 2. r i n ~ u u  
I 

rl lzu 

M ! L ~ ~ ~ ~ ~ ~ ~ ~ D u L L u u  CGI ~ R ~ L L U U ~ ~ ~ U R ~ ~ ~ ~ ~ ~ ~ ~ I ~ L ~ ~ " ~ ~ M I ~ ~ Q L L ~ ~ M ~  ITBS 8 4  

A LIV niiGnGuunkwnirnau~~uudn~o~i~iiCui~m'~~~~n~~ lnsnzLLuu~oduaa.rCn#uuI 

~WQumrnau~ruu CGI L ~ I ~ L I  5.61 PI~LLUU d?u~z~~uu~od~~o~~ni'~uu~!6~~1nirneu 

~~uudnG~dinV11 5.38 n z ~ ~ u u  

?ALAR%.UD~ LLRILFI~LUO/ (Villasenor & Kepner. 1993: 62-69) !Min i t  

dit?qnio~%~~u?nitanu~~uu cGl  aet~tt~uuauiblb~'Iu~n~]mz~umnm~un81~ n i u  
9 Y 

nY?oEiis~8uGniruuiiu~u I 44 nwin%uihu CGI ~~nzGniTuuZn 144 nuqin%uG~u 



d 4 d  
dn?rilun(umuqu ~noa~uanlflunisdoz~Curin$uu Aa uuunmfiauim~llunlul,aiufiiui~n 

C W  d 

niduan6m qin~u~ini?~niwmunvuuL~uoiu~mnaLdadozL~u~umauuaz~n~;j"s# 

rinhu1hnitaiiil~vik.rfl~vidozmnM"Lilui~~aa~raz~~u1qn6Jcyvi wanis ibnui i  

I. r i n ~ o u l u $ u ~ o u  CGI l&nzuuu~innioiiuuu~mfiau~mn~i~fii~i~nluniou~~~vi 
dd" nuanaruz~ilu1~~riilcyttiqi]niirinG~~ulun~u~~uquarii~ij3udiriryni~iiFi kunzuuu 
d ~sauaa.lrrinGuu3a 9.41 A~ILMMF~~ 3.18 A ~ L L ~ M  qinnz~~uu~Eiu 14 RZUMM 2. C n h u  

~ u + u ~ u u  CGI ~binzuuu~inni~kunia~~~~u~1aub~az~n~~"sd1fluni9u~~~~id~~u 

1qn6flcyv~q~niirinhu1,un(u~auquaEii~Griu~iK~ni.lr~'i'i 1nunzuuuvndura.r 

GniwuAa 5.44 ~ r u u u i a  2.93 nzLLuu qinnz~~uu~Eirr 6 nzLLuu 3. rinhu~u+uGuu 
-4 d 

CGI 1&n~uuu~innit8uniwmZ~~u~1au~~az~m~~~~lflunioun"~~ttid~~un'~~aaq~nii 
d r inhu~unrjunauquedi~~r iudi i i~ni .11~~~ ~ m u n z ~ ~ u u ~ ~ a u n a d ~ n ~ u u ~ a  4.68 ~ u u u  

Fie 3.00 nzuuu qinnzuuu~Eiu 5 mzwu 



L C B M L B I B ~ ~ M I , ~ ~ ~ : ~ ~ ~  (Anderson and Pingry, 1973: 228) ~ f i P 1 ~ 1 ~ ~ 1 ~ 1 0 ~ ~ 4  

~ i n i a a d l i  ~ i l u ~ o i u n i o 6 ~ ? a i i o i ~ n ' 6 a . j n i o ~ 1 ' s n i t ~ ~ n " ~ a ~ ? ~ ~ i i i ~ a u ~ ~  
Y 4  " ~ ~ ~ f i i l ~ ~ i ~ ~ r i i b n G u m " m ~ ~ " s n i o n ' ~ ~ u i : : a ~ ~ m ~ 1 4 n i u  do raun i t6  ninicuwutm:: 

n i t K m 3 u I ~ d t r n o u n i i  il~ni~2:ijn~irr~uw'us'n'u~~~fiil~tt1 aoiuni t6vdaeisdu 

~ r y M l d l M ~ ~ y ~ ~ ~ ~ d ~ L ~ d ' i ] l ' i l ~ ~ L ~ M d s y M l d l ~ ~ ~ ~ ~ ~ ~ ~ ~ m "  

Lua (Bell, 1978: 309-310) ~ ~ M " ~ ' ~ l ~ M u l ~ ~ a 4 f l ~ M l ~ ~ ~ 1 ~ l ~ ~ 1 ~ ~ l  

aoiunioniln 1 iinqiu6aqnioisr 
Y Y 

m'iluaua~aniuni~6ld'u~dlriai~7on~~6aniunio6ld'ul~uM'~!M'uIn nimii imauaaq 

ao iun iodwicn~mni~m~~: :L~u i l~ r r iMTa~r i~ua~n 'u~~~a~~ i i imauhu  

n;~nt~arqnGn (Krulik and Rudnick, 1993: 6) n d i ~ ~ t n ~ i m u i ~ ~ a ~ n i o  
r-l r c r  a6 i l~r r in~mniamia~dl I ; i i i  L i l uan iun io6dh~n ion io~n  k r n o i : : ~ n ~ i u ~ n ~ ~ ~ o u r r u i  

~w'oainiqaon ~ ~ L ~ ~ ~ ~ : : I J ~ ~ ~ I ~ ' ~ ~ A ~ Z . ~ " A ~ I ~ ~ ~ M ~ I M W " S ~ A ~ I U ~ L ' ~  ~~W::U~~RIIU 

~ ~ i k ' l ~ ~ i ~ ~ ~ f l ~ ~ i / ~ ~ i ~ ~ i ~ 6 n ' r ~ i ~ ~ ~ ~ ~  n o : : u ~ u n i t ~ ~ n t i i ~ i u ~ ~ ~ ~ u n i ~ ~ w ~ r y i l ~ t l i  



iimt y ciiuii9 (2539: 16) lGn~iuwuiuao.rilcyv~n~w~~ifims"l?"ii d u  
cd A finiunitmmna?~~~n'uGuim ~. r~z~rmnd i t i i u~~uu~n5m~o~M" i i c1uu i t l n5m~u ' f i~~~ i~a  

nioKmslaul~~viin'uilcyv1~~~1nifim4 u~zdcyninfinnifislfiifi~~~.d"i"sni?;i'Luui:fiu 'la" 

n?iuf d ? ~ f l ~ n i ~ 6 L ~ ~ = : n l r ~ ~ ~ ~ ~ ~  



?fi~an (Russell. 1961: 256) ~ ~ ~ d ~ l y r r l ~ ~ m p l 7 f i m ~ a ~ n i f l u  2 dtzuln 

I. ilt-gnidu';d~~uu thr i  i l ~ a i d d ~ i n g ~ u ~ ~ u u ~ u u L ~ a = : a ~ . j ~ ~ ~ u ~ ~  1 

Id 

2. iltyai~lu'ii;duuu ik~ri ilQa~dwu'16h 1 idlu%mdtz47iu 



~ i h r ~ a z ~ a f i r n a J  (Charles and Lester, 1982: 6-1 0) rrd4drzmmao4flyrri 

I .  f l y w i d l a n  (Drill exercise) du i l y r r id~anRmoui '$  rLamit 
Y 

i iu~m~ua\rn"ld 

2. f l y r r i % a n ~ i u a i i d i i u  (Simple translation problem) ~flui lqrr i%an?iu 

Tknuwu rdu flryuiluuC4ialiclu 6aiatnir~n~G~ur~un"unir~d~uudrzCa~niw~~u 
C 

d l z ~ ~ ~ 8 ~ k W f h 1 4 ~ ~ ~ P I l f i 6 1 s '  ~ f l ~ f l ~ ~ l ~ ~ i r n ~ ~ ~ ~ ~ ? ~ d ' L M " ~ ~ 3 l ~ ~ % l ~ ~ ~ ~ ~ r ] ~ ~ l 4  

3. f ly r r ibon~iu<%ulau (Complex translation problem) n61an"udy~i 

h n q i u a d i t i i u  ~rsili;uliluilryrrldiiurfluflyvi 2 ~unourr%'wuinnii Gh.nnni i  2 n i r i i ~ h n i r  

4. oyrridrirunrzuv..mir (Process problem) ~ f l u i l y r i ~ ~ ~ m u w ~ u ~ r i ~ ~  

~ ~ ~ ~ I ~ ~ P ~ L ~ ~ ~ U ~ ~ ~ ~ ~ C ~ A M I ~ ~ ~ ~ P I I ~ ~ ~ ~ Z ~ M ' ~ ~  ~ ~ 6 ~ 4 < 1 9 f l y ~ l ~ ~ ~ l U ~ U  daLi l !4~f l~ 

f l ~ r r i d a u  7 ~ ~ i l a i ~ d u u u n L ? ~ a a ~ i l ~ ~ i  d ~ i ~ n ~ n i r Z p l u a z n i r ~ ~ n " ~ ~ r r i  dun is  

riaruiqns?"ssiid 7 r~an? iuL%ik  ?l4rrwunlsaiiil~rrl~Lazdrz~~uwaEiimau 

5. i lyrr inirdrzqnsi ( ~ p p l i e d  problem) ~flUflcy(lid6~d~.a"M'nW::R?iUf 

uluufl a a z n i ~ ~ i r ~ u n i ~ ~ i ~ n G m ~ ~ i f i ~ J  n i r l~~ i~~i imau6a~o1~ui?mi~nGmni f i . i  

dudiricy r*u nir<mnozii n i r r ? u ~ ~ u ~ ~ a z n i t r a u % a y a  n i r ~ i ~ 1 3 u l ~ ~ ~ u ~ n " u % a ~ a l u  

r 3 ~ G u i m  r f lu f lQrr iddnln i f i l~~~uul f14M'n~znrzuuni r  uhu'l %a~n'q+hlunio 

r~f i f ly r r i luFi  mq% ~ ~ ~ I ~ ~ ~ ~ s ~ ~ I ~ ~ L G M ~ ~ ~ c u ' I I ~ L L ~ ~ L ~ M ~ ~ ~ I T ~ ~ ~ ~ ~ ~ P I I A  wau 
finiunism%mqT4 

d Y 

6. f ly~i f i f lu i  (Puzzle problem) r f l u f l y ~ i ~ 1 _ 1 i ~ ~ 1 ~ d ~ ~ ~ i m a u ~ i n n i r ~ ~ i  

du ~ ~ l ~ ~ ~ ~ 4 ~ ~ ~ ~ ~ f l l ~ ~ ~ ~ ~ l ~ ~ ~ f i f l Q ~ l  u i s n ~ ~ k ~ ~ r v ~ n w i z  u7rni46a414 
ed mda.ierrwi rr'sa6a.rWn~iusnana( %$a 2 i lyrr idrzmndzdn~nif i l~(e~uulf l .a"f i~iu~m 

fih4fir96 L L ~ ~ ~ ~ ? I U ~ ~ M ~ M ~ M ~ I ~ L L ~ " ~ ~ ~ M I  r~az~fl~f l~~i<ua.r1~6rraiu~uuai l  



I .  ilqrriMFiUvi (Problems to Find) i~u~~yni1unirriurrii~M"fie4nir 
a .~ ta iqc~u i l~c t i ' Lu~~~nq~ j v%flqn~lu~?4d 8% oi~cilu~dsrruGouius4,u tlqu 

~iniyrasilryaidriiQLiflu 3 dquffa d4d~o.rnitrri ~ a ~ a d r i i n u r n ~ ~  uazieu~a 

2. flcyrilGfi$s< (Problems to Prove) L ~ ~ ~ Q R I $ I ~ ~ L ~ ~ ~ @ ~ I Q  

~ u a y n u w a i i  ~n~iud~inunrf luq3~rr~e~f luc~"~ dqudi~Fyaetilryn7<kL1jtLilu 2 dqu 
' -4P lie a~~fl~iuv~i~d.rd~irrurnlM" iiazwaa~d$a8qnma~~qq< fi~irruiqinsil~i~n"dryni 

~~a:n~iu%u.a"auaa~ilqrri 

.IIihkaznfuz (Charles et al, 1987: 1 1-1 3) n~i?~4drzmnaaaflryvIi 

~Gmnimm~dn~n~mau'~M"n'u~n ~suu lbitrri 
A "P v 

I .  i lryrri~unauL~aq ~ f l u ~ ~ n i n b ~ u n i l ~ ~ i ~ e ~ ~ d a ~ a n i u n i r r u ~ ~ ~ u  

6acri~'1~illludozTunni~nGm~ianiidu~n'~nitun au QN w i t  dqvidrzmn&nwu 
94 Y 

lunirriruuniraoudn? qns~swyiud~4un"i lryrr~~umou~~u~ Ao n~r iRani~Ai i i run~o 

2. ~qrr i r ra iukmau ilryMidrzmnaBii;I~inilqrriiumeut3uqd4iuqu 

a a ~ n i ~ 6 i i G u n i ~ ~ ~ i ~ f l u ~ u n i ~ r r i ~ i f i l ~ u  flryaiaaiuiumau~iuqunir6ii~unit 

uinniirrdwk rlnai3Clla"lunirun"ilFyMiMaiuiuwau Ae nitdannit6~riaunit 

3. iiryninrzu~unis. ~fluilquiC/~aiu~rnudaqL~udtz~unni~ 

n G o l n i ~ w ~ r n u n i t ~ ~ a n ~ i ~ ~ u n i ~ ~ ~ M ' u ~  adh.rl%ntzu?unirdi~ 1 d w  iiu n i n i i  

Ilryailfi4iu4u n i t u ~ t i l q r i a o n ~ f l u f l q ~ i d a u  7 nirAuuuuuniw nit t~uunnrlunu 

i l q a i  niruriilqrridszmn~w"o~14~yIfii"sdi~ 1 ~ d u  ninltzuifuiimou nitrmiuaz 
d 

filtwneu nit iurrir iuupl ni tvi ihun8u 'u~uinrzu~unimweiql(a"qnai~~~n"Ilry~11 

2 "  mrraiuuuu 
I, 

4. ilrylcinirdtzgn6 ui rn5~Guni i  dryui~?cnoiunirtu' ~f lu i l ryuid i  

~riiilryrriszb4l4M'nw:: nqiuf uTuuR ~~azn i~6 i rGunimia~Gmal i~miun" i l~ r r id  

rduqSa.rn'u3n64 dmzh~la'i lnioeiiq 1 ni~nGmniami idu nitnurnu%ouahCl 

h n ~ ~ i r r u n ~ r a - 2 ~ 2 ~ ~ 1 ~ u r n ~ f i  n i ~ r n n s r ~ i n ' u b a ~ a  i f l u f lqa i~~zd i~ f i~ i i~ i lqv I~ i~u  

dtz fua td '~~azq~d iaa ;~n~m~~f imQ 



lu~ua~L~az~ni% (Mayer and Hegarty, 1987: 32) ~ ~ L ! 4 d y ~ i n ~ m f l l f l m ~  
w 

L ~ U  2 ll7zm.n 642 
A *  l, 

1. fl~MiG??a.Ini (Routine Problem) L i h f l ~ ~ i n ~ ~ ~ n d ~ ~ p n i 5 '  

a ~ r y a i n ' ~ n b a  ~ iL~l '11" i "sn io ln9~qz~~uiznu 
d v  v 

2. f l t y ~ i k s ~ ~ ~ m i  (Nonroutine Problem) L ~ U ~ Q U I ~ ~ ( U ~ ~ ~ ~ M I ~ ~ ' ~ ? Y  

' I l d . n ' ~ n " M " ~ b ~ i l ~ ~ ~ n " f l ~ ~ l ~ h " f l ~ 1 4 ~ ~  

w~ue5uaz~ni5~lm"%'il&.~~nmii flryainCm~11~ m~u i~drya io i~~ f lu f l ya i  
A = v  

~toumidia?u~n~uunuu~~~~~iaiq~~uflryvIidk~ooumidi~?u~n~uu~uoun~m 

L L Z I M ? ~ ~ ~ '  ~GnZ5muazCw~~eQ (Hatfield, Edwards and Bitter, 1989: 37) 

u r i ~ l l s z m n a n ~ f l y a i ~ C m ~ i ~ m ~ ~ u w ' ~ i o ~ i t i l i u K n w m ~ m ~ ~ f l y ~ i  UL~.JEIB~L~M 3 
Y 

~nwmz K4G 
A d  o 

1. i i y ~ l d ~ l o l i l m  (Open-Ended) L~uflrynn~qiU?u~im'i lYdL~u~d~~ 

aaiu iimau ih&jai aiii<ua.rii no:u?rmiouiii[yaibflu~~~in'~uinn.~iii wou 

2. dyailriiiuwu (Discovery) ~ ry l i i~ozmnd:~r i i ima~ '~u iw~m+iu  
¶,vat us isz~~n isdna inaa i~bw~ ~mulInr,un~~ai i im~u 

3. f l~a id~iaumuu~ni~~unio~uwu (Guided discovery) ~fludryvid~flu 

Knwmzkuvo4dryui fidou~aflryni ~~azuon?nwi~'lunioufi~flsyai &?uu~aiflnrtw 

w?';llunisaiiimau 

qnd (KU~Z, i 991 : 93) ~ ~ u L ! ~ ~ ~ u i ~ ~ ~ ~ i f l [ i l ~ m ~ u n i o ~ ~ f i f l y ~ i f l u  2 

d o z m b d  7 iio 

I. n i o u ~ f l r y ~ i d w u ~ ~ u k ~ ~ d ~ ~ o ~ ~ n d f l ~ a i  (routine or word problem 

solving) f l ~ M l ~ ~ ~ d ~ ~ ~ ~ ( l k ? ~ d t f ~ ~ ~ ~ t l l d l d ' n ~ U U ( ~ L A ~ ]  L ~ l d f l f b l t l l d ~ ~ A ~ 4 f l ? 7 d k  

a'YCu ~~~K~ty r i i j f i ~ iu (u~nun 'uCn~~~f i~  Fjnanazao~flryriua~?"snioufiflrya~ 
4 

2. nioufiflyridlai~nuwuuiriou ("on - routine problem solving) flryaiw 

L ~ L R ~ W ~ ~ I ~ ~ U ~ ~ ~ ~ ~ M I ~ G ~ ~ U M I ~ ~ U L R U  LiJ]ilUflQvlld~~RT4~?74%'~.a"BM ( ~ 6 f l ~ M 1  

~ ~ 6 a i 0 9 d o z ~ ~ a ~ ~ ~ ~ f  ~ ~ i ~ Z m o ~ u u ' i l n  ~~a:aKnniodiq 7 d1!1~11Inr,u~o~fifly~1 Q4u~i4 

aan~du 2 Kn~mziia 



2.1 fltyuln tzu?unlo (Process problem) ~~uflryaidh41$ 
Y 

noz~~unisadi ;1~~im"u~umauluni~~~n" i l ryui  

2.2 dryullupdfiflul (Puzzle problem) L f l ~ ~ c y ~ i d f i i n i ~ L L ~ ~ ~ f i  

u l t i  (Baroody, 1993: 2-34) uli4ilryaln$mfllRm&~n~~u 2 dszmn Ins 
Y 

~ q i s m i " ~ n ~ ~ i ~ u i a I u n i r t r l i i i ~ a u ~ ~ ~ i l r y ~ i  m"& 

1. f l t y ~ l f i ~ t ~ f i i  (Routine Problem) a ~ a f l r y l l l a d l ~ d l ~  V ~ a f l ~ M i ~ u  

L%J? (Simple (one step) Translation Problems) L ~ u i l r y n i i ~ ~ u n i o i 7 ~ ~ u n i s ~ i 4  
Y 

n$rnPri~mhEi7~~iu~ ~~az~1iuion~~n"ilq~iCuCmams.~ 

2. f l r y ~ l ? ~ f i t ~ u f i l  (Nonroutine Problem) L L ~ ~ B B ~ I L ~ ~ U  7 CtlWN:: 64: 
Y 

2.1 i l r y M l ~ ~ ~ a P d ~ ? ~ i l ~ ~ l t l ~ l a ~ ~  (Complex (Multistep) 

Translation Problems) L ~ U f l r y a l d ~ r ~ a ~ d s ~ 9 n m " l ~ n i o 6 i L ~ ~ ~ i ~ M i \ f ~ $ ~ ~ i ~ 1 9 ~ ~ ~ L ~  2 
2 

nis6i~Cunis.adfflunio~~n"ilryai 

2.2 ilqrnd6a~d?ul$iq~uTadilryai (Other Modification of 
Ir 

Translation Problem) ~ i lun io~?umui l rya i~n ia~u~~az iu~~a9~bd3~d~au~~u~"sn i~u  7 

~~o$iaqnion?iu~niLnnrd 1Xur-i ilryaid&aanioaias~doznaudijm a?aiqM"smqad 
-4 9 9  h n 6  f l ryai$~qninlorqn6i imau i l U ~ l i l ~ a a y  nrrin 7 Ga$ay ~ C a a l  a%hy 

U ~ d a d  i l r ya i dn i u~on~~ f i ~ r ya i I ~u i nn~ i  I % i l i l rya id~atn i~ imeuuinn4i  i 

~IBIOU i l r y ~ i d & a ~ ~ ~ ~ ~ i u ~ ~ ~ u ~ u n i o ~ ~ f i i l r y ~ i  

2.3 flryalnozu?unlt (Process Problem) L i % ~ f l ~ ~ ~ $ ! h i ~ . r ~  

qnfi%diasil9 7 hnio~~n'ilrymi 

2.4 ~Q'~lflPru1 (Puzzle Problem) ~fluflrybllidij~nn~n LLnz 
4 81 

&aio.rnim?iuenat ~ ~ u i l r y a i r i i u ? ~ n a ~ u i a  i l r y a i ~ t n n n 6 q z i i ~ ~ " L ~ h n ~ i u ~ ~ n f i u i u  

unzhniu 

2.5 ~ ~ ~ I ~ Q w I ~ ~ / w ~ ~ ~ ~ ~ J I M u I ~  (Nongoal - Specific Problem) 
dd v ilryuidozmn~unnamz~~udrywidaiad~ ~ ~ ~ ~ a ~ n i o a i ~ ; i m ~ u ~ 3 a d a u l a a " i m a u  

2.6 ilryaidszy-m7 (Applied Problem) " a i o ~ i n ~ n i u n i o ~ ~ u ~ m  

9% 



2.7 dyaiqnsi l  (strategy Problem) 6iaum4nl;itvuiuds:fiaqLLn" 

(~cluui4~uaiqs:l;icld#i~ wau?'iBn&a~a%ru' aoifl~rndo:mn&z.d~u~z~~%~du 
9d d 

q M ~ 9 ~ ~ ~ d 9 U ~ l ~ f i L ~ l ~ ~ f l ~ ~ l ~ ~ Z ~ ? ~ ~ 9 ~ ~ l ~ ~ ~ ~ l ~ b L n " f l ~ H l  

lo6 .I~IU&-I L L ~ ~ z ? u F I ? ~ ~ ~ ( R ~ ~ s .  Suydam and Linquist, 1995: 29) 1&uIi\r 

flyvincirtil~rifimhan~gu 2 d s z m ~ g a  

1. dryaiaotumi ~ f lu f l rya id~a~n'un i~02:~nn" lun i?~iL~uni?n i4  

ncirwninni L~luflryalCf;Pno.ras"~qlrifia'u4u%au~n (~~Kflcyriiin~iu{u~nul~I~~4fii"l;1 

ua:?~ni?un"ilryw 

2. f l c y a i ~ ~ d a n b r i  ~ ~ u f l ~ a ~ ~ ~ ~ n ? ~ f i s " i ~ ~ ~ u ~ u % a u ~ u n i ? u n " f l y ~ i  ( 

~ n " i l ~ ~ l f i ~ i a s d ? ~ N 9 ~ ~ 9 l ~ f R 9 l ~ ~ l ~ l f ~ ~ f i l ~ ~ ~ l 4 ~ % l & 9 0 n " ~  ~dar i iu i l%Iun~oun" i l~ i  

Y 

ffii ~ui<~&~ww (2538: 53) ~ ~ 4 d ? ~ ~ n M Y B 4 d ~ v l i ~ ~ l i l ~ i f i t i l f  K d  
Y 

I .  ~ q i o ~ i ~ i n ~ n d t z a ~ 6 ' 1 1 a ~ ~ y a i  ~~Ii l i .raon~flu 2 damn R j i i  

I .l f l r ya i l f i huv i  ~ f l u f l r y m i ~ h u ~ i i i ~ a u ~ ~ a i s a ~ ~ u ~ d ~ u i m  

i iulu v%l$vi?lnio i i d u ~ o l f i a ~ w a  

1.2 f lryailf iq(?q J Lfluflyvid~LLfimnio1~"Lv~~fiii%an9iuCf 

~ I V U ~ ' ~ ~ ~ L ~ ~ ~ ? ~ M ~ ~ % ~ A ~ I U ~ ~ I I ~ ~ ~ ~ ' I ~ ~ L ~ ~ L M " ~  

2. ~dd€l€lnL~u 2 
w 

~ S Z ~ I I  

2.1 f l y r c m ~ ~ ~ n l  L~udtyrridijPnnfihs'&i%u3~uuin~n ( 

r~n" f l r yv i~n~ iu {u~~~ZuCmo~~~ i~~~a :~ "sn io~~n" f l r y~ i  

2.2 f l Q V l ~ ~ ~ ? ~ p l l  L ~ U ~ Q M ~ ~ / ~ I ~ ? ~ ~ ~ ~ ~ Q ~ % ~ M I M ~ I ? L L ~ " ~ ~ ~ M I  

[ L ~ n " ~ ~ H l q ~ $ i a 4 d ? ~ ~ 9 8 ~ 9 l U f  R ~ ~ ~ ~ I u I ~ ~ ~ H R ~ o ~ ~ I ~ ~ Q I & ~ u ~ ' ~ L ~ B ~ I ; u I I ~ L L ~ " ~ ~ v I I  



rdd 8 IRA& (Clyde, 1967: 108) lm"~nua~~u::"o~nisn~~ailyuinCmni~m~nm~i 
9 

n~mzijSnwm::K4G 

I. IZiijnqirrlnli~ffutn'udyviluiii wd~zii5~~~n::Cn~iuKuw'us'n'u tj 

n18n L L R ~ L ~  (~rul ik  and Rey. 1980: 280) l h d i ? i i  dyvincirmfiinw~i 
9 

IdinulqnqrCa'nwm=:6~C 

1. d o d ~ l d ~ o ~ W ~ k ! m " ~ f l ~ ~ ~ f i ~ 4 3 ~ ~  
4 1 1  1, 

2. d O d l i l R I ? ~ l ~ 4 ~ 4 A 3 1 U f ~ ~ g l ~ ~ ~ 4 ~ L L n " d ~ ~  ~~RIsIIwo~~~~~~~I? 

u ~ d ~ v i ~ ~ a z ~ ~ ~ ; ~ n i ~ i ~ ~ ~ i ~ ~ i ~ " ~ ~ a ~ t j ~ ~ n " d y v i  

nz8nuarp1iin (Krulik and Rudnick. 1993: 10-20) ndi?!%munpIl&i 
Y 4' v A w  

n i ~ ~ ~ n " d y v i ~ i l u n ' n w : : ~ u ~ i u n a ~ n i ~ ~ n ~ n ~ m f i i n m  k~~u~v~wa~uatmunma4u~ql?" 
a d , ~ u ~ 6 ' n ~ m ? ? i i i n ~ m n i ~ n ~  nis~qznau~inwz~4ndi~~fiL'im%un'uld'ni~u nt~nouq4mc.r~ 

n ~ i u f ~ ~ u ~ n ' u ~ n w m : : a a ~ d y v i ~ Z ~ 3 u ~ a u  ~ ~ t i : : n ~ s ~ a u n i ~ u ~ f l y l i i m " a ~ a i ~ o d y v i d ~  

fl~vin~mninm4n"Zn~s~6'nwmzm'~ via1119 

1.61flMlq h l ~ ~ ? l ~ ~ l ~ l ? f t 1 1 ~ 4 l d ' ~ & l ~  URZL~~U&Q$,~&K~(&M 

2. ~a\rI.a"Yinw~nis~mmLii~u";j~i~myim~a::M'nwznisK;~~nm 

3. ~mbnin~~ld'nhu~m"~niw~d~iu~~az~1]~~u~us'n'u 
4 J A  

4. ~flu~msnan~nu~nYLI~~iu~~iI~~luMVpl~ni;r~Cm~i~m4ua~nis~in'nwzni;r 

ncirmn~n fl~dd?zqnn"lfluni?LLn"ilyvi 

5. ~ f l u i l y a 1 d l i i ~ d ~ r r ~ n n i m i ~ ~ c i r m ~ 1 i n m 4 ~ ~ a z n i s n ~ ~ u ~ ~ l d ~ 1 ~  

nCmninm4 







h a 0 1  (Polya, 1957: 5 - 10) n d i ? ~ ~ n s z ~ ? u n i s ~ ~ n " f l c y u i ~ ~ n p l i n s l ~ ?  
r 

dozneu6~u 4 airslou a p ~ ~ w j d  

1. iuirviin??u~%ikflcywitl?~?~m~izw"fl~rri ~ i J u i u n i t ? ~ ~ t ? z ~ ~ i a i r v i i  

a :: 
f l~i%~~ub$n (Sternberg, 1999: 351-354) ~6ndi?n~~umouao~ntzu?unio 

~rfiilryrril'i 7 h w e u  k6 

1. n?oozyflcyrri (Problem Identification) Ld~!lMum$u~~u~unitLLn"flcytli 

I P + I ~ I ~ ~ ~ ~ Q ~ B P  R ~ ~ ~ ~ ~ R ~ L V I ~ ~ ~ ~ ~ ~ ~ V I ~ ~ I L M " " ~ ? Q ~ ~ ~  

2. n i ~ l n " ~ ~ ~ i ~ l o ~ i l c y ~ 1  (Definition of Problem) ~ ~ ~ l ~ i o a t z y f l Q v 1 ~  

ufi9?418iuri? i i ~ f l u n " a i o ~ l ~ i i i i n " m ~ a ~ ~ ~ o ~ i l c y t l i  L W ~ I L ~ ~ I ~ W ~ ~ ~ I ~ I ~ P ; I ~ I ~ ' ~ R ~ I ~ M %  
~; i i i~mRsiu~oqf lcyv i fu~a imL~dau~dqinuLf lu~~q Coninlunioun"~cy~1il6d1~ 

~zamcaua4 
<A A 

3. nitnhtnaqnsn~nu?%a~n"uilcy~i (Constructing Strategy for Problem 

solving) Liluiuplodunit?ituwunaFilns'iiq 7 ~ ~ a z ~ ~ ~ t i z ~ t r i l l t z n a u ~ o ~ f l ~ r r ~ ~ ~ u ~ a u  
~ f i LhdU iU f l oU  ~ % i w k L ~ t l ~ ~ ' o ~ ~ i l t ~ ~ ~ ~ M ~ l ~ ' d ~ l i l ~ ~ ~ ? l ~ 8 ~ w " ~ s ' n " ~ ~ ~ ? ~ i ~ i d ~ ~ ~ ~ ~  

nir ~daI#dtzCaaraluni~~~n"d~tti 



4. ~ s ~ ~ ? ~ ~ ~ ~ ~ ~ A ~ L ~ u ~ % ~ ; I ~ " U J ~ W I  (Organizing Information about a 
A d  8 4  

Problem) ~ Y u n i ~ m ~ z ~ ~ ~ u G a y a ~ ~ a ~ ~ ~ a i i u i l f l u n i t i i ~ C u n i ~ ~ ~ n " i l q ~ i l w " d o : : f i u  

wadit% tio~nitfih~ni~lul~C/d~ulunio~i~um6im"u~umaulunioun"ily~ilw".a'm~~u 
2 3 
U.JSII.4 

d 
5. n l ~ ~ f i ~ r v l % ~ l ~ ~ ~ ' L f l ~ n l 9 ~ ~ n " i l ~ W l  (Allocation of Resources) Aldd?~ 

~ ~ ~ ~ a w i i q ~ ~ i ~ u i l y ~ i l m u a ~ l u a a u ~ a ~ a a ~ n s ' w u i n ~ i i n ' ~ l u m " i u e i i . j  1 niouf i i lyai  

k ~ ~ ~ ~ ~ M l 6 ~ 1 $ ~ s ' W ~ l ~ f ~ ~ ~ ~ l f 1 6 t ; ' b b D 1 ~ ~ i I Q n ' ~  ldu ~ ~ M l ~ l t ~ ~ M l h ~ ~ l ~ ~ t ~ ~ ~  

i 
~?a iu iu lun ioun" i l y~ i  un::giotnlnn$aqiioIrlaiu.~~Cm luacu::nui.rilyuiaiKun%uint 

Y Y  

dat~cinlioo ~jiill~zian^amwaeqni~'mfiom%uinoIuniocLn"ilyM74q$ua~n'unqiuf 

6. niom99qfiounioun"ilyWi (Monitoring Problem Solving) n i f  u f i ~ y n l ~  

ddo~ian'sniw~zsio~u"nio[i l~9~fiaunfzu?unio~~n"i ly~ia~~aam~9ai L d a l ~ L L ~ ~ m i i  

iumaudic 1 ii;lr~u1daciis~n6aqLLazii1diLiliMuiu;in"a;Inim"sak ~ w n z ~ i n w u i i i ;  
3 

+aunw4a;lliinauua nir~o~~fiauns::~~uni~~n"i lry~i~:: .da~lw"~~if i iuirnun"la 

%mu nw ie4lm".n'uvi943 

7. n idoz~uwani f~~n" i l ryWi  (Evaluation Problem Solving)  flu 
4, I n o ~ u ~ u n ~ m m m ~ u n i u ~ ~ ~ ~ i n n i ~ ~ ~ n " i l y ~ i d u ~ m a ~  dqLYuninlszZunqiudihuaz 

Ir C 9 

n u n ? u n l ~ l 4 l ~ ~ ~ a ' ~ ~ ~ ~ d l ~  1 u i~nhn~n ls : :Zuwan i~~~n" i l y~ i~~ : :~ i lw " f i i ~ ion f l~  

n ~ q ~ ~ ~ d Q : : ~ ~ ~ d s ' ~ d S . j n f : : ~ 9 ~ n i ~ ~ ~ n " ~ r y M i ~ ~ ~  k~daldlw"u'dtt:3n^aniwuin~u 

Y Y 

Zn (Gick, I 986: I 01 ) l6~fiuan~zuqunisun"dy~i~flu 4 aidmu kil 

I .  n i o f i h ~ k u n u a o t i l ~ m  lmcll$niofi$itQGnwd ?in@ ~IRITI~ 

W % ~ t J I d t h  L $ ~ I ~ L G I I ~ ~ ~ V I I ~ " . ~ ' ~ L ~ M ~ ~ ~ M  

2. nio'lm?2niouiiilym riluniorauo~u?$nitsi1( 1 #daqGaqn'uilqni 

~~ar i i ' l .dd~ imou muld~.rni~i~uwuuazim6~Ku~umau~iii~unIa" 

3. nioii~irrmioun"il~v11 ~ Y u n i t d ~ ~ ~ i u u w u ~ ~ a : : ~ u ~ ~ u d ~ ~ ~ u m I a "  

4. n i ~ ~ : : ~ ~ u w a n ~ ~ i i ~ ~ u n i t ~ ~ ~ i l y ~ ~ i  i i l jq~~ i imau~%Li l7~u iu iq iq  

ITM%W iiiliaiqnun?u~~nio~mkqLL~iutvri iiiiplwaimriwunwie~~u~n~m 1da9t16 

dT'Yd~~no::uauni~~~n"i lq~~i lw"u~~~~i l i~ui~ 



R $ ~ A  (Kmlik, 1987 dldt lu maJvrio a tdun f  2536: 37-38) ldi l~ua 
w 

-4 aaniruiiiltyuiuuu w r q m  (Heuristic) Tnu~~da~ilu 5 h n a u  iiia 

1. nirdiulqnu" (Read) dsznau6au n i ~ u ~ n i i i i 6 t y q i n ~ q ~ u '  nis 

o~u iudryv i  nimaudryaih?~sii~m~~~rmu~ar uanii&mu"niuazlt~~azuan4iTqnG 

~ i a ~ s l h ~ ~ l n ~ i ' 1 M " f i i ~  

2. nirdisaqnunz~Zun~arfltyui (Explore) drznaukau nifimszuu 

%aya niouoniibsyadurwou"sa'bi nimaniityauimiiu1dv3a'bi nininfla% 

I n a z u n ~ u ~ ~ a ~ n i r d u u ~ ~ w ~ ~ ~ ~ a w i ~ i r  

3. nio~Bani3 (Select a Strategy) dtznau6au n i t r z~n tduuun in i i ~ i u  

6~Idflgl-l f l l S R l s l A Z L W  LLa3llTFIT?qfl'ilY ~ l ~ ~ ~ l J ~ ~ l ~ ~ l 9 ~ ~ % n l ~ ~ ~ ~ ~ ~  f l l ? $ € J ~  

TnoaahaluniSslrruu u?o'woiunisdqzdaolunirb~n"ilqai nitgdriunir mosnuaznisu~~ 

iltyaiaon~iluwou 1 da~w~u'xlunioLLiiilryn1 

4. nira;l?iaufiilqw (Solve) drznau6w nisi1~3uniswi~uwu nirla" 

finz n i r ~ v i n r r z n i c & i u n i s i i u a ~ n ~ a ~ ~ ~ ~ ~ w [ i l i ~ a : : n ~ ~ l ~ w s s n ~ ~ ~ ~ w ~ ~ ~ a r ~ u  



5. n i ~ ~ ~ i s m i i i n a u ~ ~ a z n i s ' ~ ~ ~ i ~ ~ a  (Review and Extend) dszneu&?u 
ld 

n i m u n ~ u i i m o u  nis~~ismi~o~~iuilryuiuii)wo~i~i~u~~ nis l4 i i in iu  tii....lraa 

(if.. ... then) ~ ~ a ~ n i s a 5 d s i u  L b f i f l ~ ~ l  

flh%?b (Atkinson, 1961 ij'iqhlu ?;ll&hz ua.jmanlu", 2540: 124) MLaun 
Y Y 

-4 d 4: 9.4 4 
~sn iou f i i l r yw ia~un tuu~  9 airslou a i u i s f l n ~ d l m ~ ~ u  

1. f i l~~hifQJbl~1 
d 

2. G q i m i ~ ~ a z w s ~ q ~ a u n i s ~ m a a ~ ~ ~ u ~ q r I ~ u n i s u n " i l ~ u i  

3. P;u~5in~iufinlua.i 1 w'saniQ~n'~~?~ui~\d'~~yunis~fi i lry~i 

?ado% (Guildford, 1971 : 130) l 6 ~ i ~ ~ ~ ~ i K u n i s ~ ~ K i l ~ u i ~ i n ~ ~  
Y 

zlsznnuho 5 $umau ij;a 

I .  RLm3~unis ij;a nisriinunilQuiu"ro~uviilQ~idu~~'i~.ao~Lvti!nis~ 

iiPianzls 

2. ~u?Lnsizrii lryai f o n i o ~ ~ i s ~ i i ~ ~ j l ~ l d ~ ~ u ~ ~ i ~ w ~ d i ~ ~ . a o ~ i l ~ w i  

M % ~ ~ I ~ w ' M ~ ~ L ~ ~ T ~ ; I ~ Q J M I  

3. ~uiauauuani.rlunisLLn"ilryvi Pia nimri?Znioufiilodwidqmsqn'u 
Y 

a i a q a e t i l r y u i n a z u a n ~ ~ o n ~ i l u , s d ~ ~ ~ ~ Z n i ~ ~ ~ n " ~ ~ ~ i ~ ~ n z Z & ~ l n ~ ~ s " l u a " u ~ o u q m f i i ~  

4. kmsmaour-m n i 9 i ~ u o ~ n ~ ~ ~ d o ~ s ? q ~ o u ~ ~ ~ ~ s ' i 1 ~ ~ i n n i s ~ a u o  
9 - 4  

?fini.mn'ilrym f i i U a ~ ~ i ~ s ~ l ~ ~ ~ l ~ ~ n f i a . j  f ik~~auai~ni t~~f i i l ry~ i '1ua. iquni1qz~m" 

wa~iw<?$nb.r 
o 94 d i 

5. h d s z U n i  3a nisu~~snis~~~ i l~a iC i~nm"o~l~ .n"~u~oni~auwowun'u  

a o i u n i t o i ~ ~ ~ u i l ~ w i n ~ ~ ~ l n ' ~ i l ~ M i ~ ~ u  



~ % n ~ w u u a z i ' l l ~ ~ u ~ ~ ~ n  (Troutman and Lichtenberg, 1995: 4-7) r61nua 
Y Y 

n o z u ~ u n i o ~ ~ f i i l ~ a i n ~ m ~ ~ i ~ ~ ~ m u l % ~ ~ u ~ ' i m ~ u ~ i u ~ i n n ~ z u ~ u n i ~ ~ f i i l ~ ~ i  4 airmauaad 
Y 

Iwaui m";l! 

I. v i i n~ iu~%ik i l r ya i  (u~rya iqz&ad~nq iu~udd~ i i ; I  7 dfkn%aan'u 
4 A' i lryai ~ ~ d i ~ r y l u ~ u ~ ~ a  nio1k610iu m u ~ a ~ ~ ~ a l G ~ % i l 9 i l ~ ~ i Z & a i i ~ a n ~ ~  

2. i i iaunuwu~uni ta f i~ry~ i  ~nuriiawoiitriouadaLwu nioiiiausl 

uwuaaiu 7 kwudi~finiuirnL~uuL~uubLa=:~~an~%~Lwud?n?'idiq=:~drz~yI~niMuin 

din 

3.6 i~~unioniuowu ~flu~ud(~Lfiilcyaiad~a~imiuuwul]adwu ~~KUZJ I  

lfi$ivilciu~flundu L W ~ " X ~ I  L L " A ~ A U ~ I  L%~~~I?~IuL~ww'II~~ WM 6 i m a ~ d ' l ~ n i u i ~ 0 ~ i u i  

mmsnau~fiuuduunir ~ ~ a z ' l ~ ~ u u ~ ~ ~ ~ ~ d a n l ~ r i q i n L ~ a u  7 lundu ninynnulun~uW 
ad ~ f i n i o u f i i l t y ~ i r b ~ u  ~ d n ~ u q z ~ 8 i ~ b n i a d ~ u a d a n " u ~ u n i ~ ~ ~ f i i l r y a i a i i ~ ~ a u a  449: 

v i i W i u ~ f i k q d ~ ~ o i i a o ~ m 3 ~ ~ ~ a z n u ~ t ~  

4. dt=:ljjuwajiimau 4 . 1 ~ ; i ~ ~ u n i o l m ~  

4.1 ~ ~ l f ~ l ~ l ~ l ~ ~ ~ ~ ~ ? l ~ ~ f l ~ ~ d ' l ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ % r u '  
A 94 

4.2 m t ~ ~ a a u i i i i m a u n ~ u n ~ i u ~ a s l ~ ~ a ; ~ < u ~ a u ~ ~ a a ~ i l r y ~ ~  

a3ara.i 

'lw 







uunk.4 (Matlin, 1983: 225-229) 18ilauonaqn6lunis~~n"ilryai~fimni~m~ 

5 ?%a 
-444 

1. n i s l%g~r jnan i  (Symbol) iiaiirilu9s4udozan2niwuin1unisfiFiq 

.iLauaodilryaldr~uuiusssud'~rj<u~'iluuintd'n 

2. nisLiiausiunis (List) d i a ~ u i l ~ a i d ~ i f i i ~ i s n ~ ~ d a ~ $ a ~ n l ~ ~ d u  

~ R l n n m ~ k n ' f i i u i ~ n ~ . a " n i s ~ a u s i u n i s ~ ~ ~ u  ~ n o 6 u u ~ a w i z h y  a~din'ryaa~i l ryai  ?hi 
' I  

'1fifiia~isnue.r ~ ~ u ~ n ~ m z a e ~ f l ~ a i \ ~ ~ m c q u ~ d ~ u  
$ . 3 * C T I  

3. niol$nitid8uwirs' (~atr ices)  Li~umisi~~a~a~aundnisdoufu~aa;~ 
*d w %eyaaa.rilryai l f innnuilryaid~n9iu~u4au 

4. nisl.a"nod (Graphs) i j d s z ~ u a ~ d i a ~ u i l y a i d k f i i u i s n l . a " k ~ ~ n n ~  

~Tanisl iuusiunio a ~ a n i ~ ~ ~ m i s i t ~ u f i u ~ u n i s a ~ i ~ ~ ~ ~ ~ u a a ~ i l y a ~  ~ m s d n i o ~ ~ n n ~  
d 

~qfi~uiso~fimqnitLnaaula9Taq~q~ii ; I  1 l k h u  

5. ~ l ? t ? i c l U n i w  (Figure) d ~ n i f  ~ ~ M i w d ~ : n ~ ~ L d ~ f i s " i d A 9 1 ~ ~ % 1 ' 1 ~ 1 ~  

i l y a i  n i s ~ u ~ i w a i ~ 6 u u ~ i n n i s l ~ u ~ u i n i ~  (Visual imagery) &iidszTuaulunirl$ 

n'utuadliiingLnmn' ~~a:d~ua4'm;d~~uu~n'i 7 ~unioai iadrf luni~Lnu'~~a~i l~ai  

u a n ~ i n i a i ~ l i i u ~ i w ~ d u ~ b u ~ ~ ~ " s a ~ m i ; ~ i i ~ ~ ~ ~ u m i u ~ ~ i ~ ~  
Y * n erl adid8 

~ ~ ~ l T f i ~ l ~ ~ 9 ~ ~ ~ ~ ~ ~ 4 ~ Q ~ l ~ ~ k ~ l " 1 ~ ~ l 9 \ ~ 9 l 9 ~ ~ ~ L f l ~ 9 ~ ~ ~ ~ ~  lM5'lz 

~ l ~ ~ " s ~ f i l ~ l ~ ~ ~ $ n ' ~ d l ~ ~ ~ ~ l ~ ~ ~ ~ ~ l ~ ~ ~ ~ l Q l ~ ~ ~ ~ ~ ~ ~ l ~ ? " s % 9 ~ < ~  

L~ULU; (Kennedy, 1984: 82), LLFIM?~~ ~amL;jmA L L ~ ~ C M L M ~ Q  (Hatfield, 
*u rl 

Edwards and Bitter, 1993: 50-60) ~ k f i u a y n s ? ~ ~ u n l ~ ~ ~ n " ~ Q ~ l ~ ~ ~ ~ [ l f i ~ ~ ~  fiyd'lmp14G 
Y 

1. qns?~ai;duuu (Look for a Pattern) ~ ~ ~ ~ ~ ~ ~ ~ ' ~ I ~ N I ~ L L Y ~ ' I I B ; I ~ ~ ~ M  

usnlupii~u~atiiu~ua~a%a~~dlfiui~iau ~ ~ 6 ~ ~ ~ f i l l a i B i a W  

2. y n s ? % ~ n n z a ~ l \ i l y a i d a u  (Identify a subgoal) ' L u n i f 9 i ~ ~ ~ u u  
d 

ufii/iiilryrriuiqilyai Aimuaasi l ryaid~iani~M3a~i l i ; la~~a~i lQain~diu<uuin 7 a% 
Y Y 

~nuwuaJiuA?ai~n~iu~du~i3iauiuEiau 7 ~ Q d ~ ~ i ~ ~ i ~ ~ ~ ~ i ~ ~ ~ ~ i ~ ~ f i ~ ~ ~ i l d " ~ ~ 8 i  
94 0 3 

3. qns9snibunrju (Work Backward) i l y u i ~ i ~ i l ~ a i s i r d i u ~ u  fii 
Y 

~ ~ ~ u ~ ~ i s o n ~ i n A i m ~ ~ ~ ~ a ~ l a ~ ~ d ~ u ~ m ~ " i u  rrnziifiauntiu 



4. ynfiilnh.s~rwuniw (Draw a Diagram) ~ I ~ ~ I ~ ~ W W I W L ~ ~ ~ ~ ~ R ~ ~ Z ~  

ni t~~i i i i ryvi lu ia i~minSm qzah4;dr~mnifdik &iirilu1unioun"flryai uonqina 
-4.34 

~ r y R l $ ~ ' l d ~ r y ~ l ~ l i ] L ~ 9 1 l B ~ 6 1 n " ~ 7 U l ~ ~ ~ ~ ~ l ~ 9 l ~ ~ d ~ ~ ~ l ~ L L n " ~ ~ ~ l ~ ~  q~fi9fiuUl)Wdl 

ua:d~z~~a~~ani~~ufaa~~~uu~flu?"snis~uai~aain~rmisd~z~~ui~"n~::ni~'~w" 

Lv!wa 

5. nl??imniw ~ T I ~ L L ~ ~ Z ~ I T I ~  (Drawing Picture, Graph and Table) 
4 2  q n s ~ a u ~ ~ d . i ? u ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ n i w ~ i n i l ~ t t i d ~ ~ u i n  r~ ra i l r yv i~~ f l uu iu f im  

nm imnm nsiAua::~~tiq ~~unio~~flnahya~~diu~u' IM"fi~uu~~u ntiddstllfi 

u w d u R ? i u % u w i ~ ~ z v i ~ ~ % a ~ a d l r j d ~ i n ~ ~ m o ~ " u ~  Iun in r r ; i i r yv iq :~~~?I ' s~ i i .~  
44 e 4 A  e ~~ in .s rda  (I) uq.snmm~llu~dl&~~vum (2) ustnorjuitnrrun~i~flu~~a:~Gu.swa (3) RI 

n~iueiuriukzviis%ay nCqLL6 2 +aya$uld uaz (4) rriiiuh?d~a.rn~iu~~w"us' 
v 

6. qnfi?~L4li~~arno?snau (Guess and Check) IW~ir~~nq:Lmi 61 mauc~a:: 
l8 v 

I%vq w a ~ n ? i u r f l u ~ ~ ~ 6 ~ ~ d ~ m ~ a s 6 i r n a ~  f i i n inmink i iu~gn  ;udah~~enis~uuf 

ka.i?~u~~iu~fluldl&~a4iimauZw"uin~uLLd~bmi6ald 

7. ~m4nauii%aya~iboqwav?a~ (Insufficient information) uwnh%a;ad 

~ ~ I ' ~ ~ ~ L ~ ~ ~ ~ ~ ~ U I Q ~ ~ ~ ' I I I ~ M I ~ ~ ~  

8. ~ i ? h b o r ? a i k L i u ? a a  (Elimination of Extraneous Data) ijryviui4 

i i~viii%a;a~.s~4i~ilu~~a::1sii i~flu ~~uu6a.sKm%ayad~u~~i1~i3uaan~~a~q: : lM" 

%ay a$uunua~~mud~::wuiuiu'~.a"%~~a$~vu~dlsij;~~~uvu~u 

9. %wulgnrLLa:L~uuflunlo (Developing Formula and Writing Equations) 
d *  2 

~ ~ A ~ l 4 9 1 ~ ~ ~ ~ ? ~ ~ ~ ~ l a ~ ~ ~ ~ ~ l 5 ' U M ~ ~ l ~ 9 ~ ~ 4 1 ~ ~ 6 1 t L # ~ R i ~ i ~ ~ ~  

lo .  L!au~Lwu$flluclu (Flowcharting) n l ? ~ i i ~ u ~ ~ w ~ i i ~ l u 4 i u ~ z . d 9 u ~ ~  

~iiun?z~.i?unisaaanit~bfifl~vi d r r w u r ? i i n i u . s i u ~ ~ a w " ~ ~ i u ~ ~ ~ ~ ~ i ~ ~ ? ~ d u ~ m . s o ~ u a : : ~ u ~  

as4i.moudeio4ii ~ ~ u ~ i u l i l i u d a u ~ a ~ i ~  1 dfia.sniorioudq:~dun"gryCti 

11. qn~~~nio~qi~~insd~huni~~?aid.s~fluiltyv~daa (Simplifying the 

Problem) ~ ~ u n i t ~ ~ i ~ ~ i ~ t ~ i u n i ~ ~ d ~ ~ ~ e u ~ m u i u ~ ~ s ~ ~ n n ~ u ~  aa.silcgniiu 

r i a u v ~ ~ ~ ~ ~ . r i l ~ a i a ~ n ~ f l u d ~ u  1 ~ W " o a m o : : ~ ~ n ~ i u % u ~ ~ u a ; ~ ~ ~ a : : ~ ~ n " d ~ v ~ ~ ~ n n ~ ~ ~ d i u  7 

$uriauLLh~irLu9iim~uui'~.a"bLn"flryvi$~iMuh~~" 



,111 911 

12. qnsi '$~asntG~f luId l  (Account for all Possibilities) y ~ f i ' 1 6 U ~ L 9 f l ~ ~ ~  

~~ r i su i szn t i u i imau  g~uuaiqqz~q4n~iuLflu1d1&k.jvr]m ~ n u ~ i u ~  ~ ~ ~ u l i l u o i u n i o  
A d  0 

~3aa$i\lniti;1 r~u i z~ i v~~ f l~v i~u~ iu~un~ iu~ f l u l d l l ; ; l ~u inMYn  

13. l d ~ u u ~ u u ~ 4 a e t d t y v i  (Change your point of view) ~ Q v l ~ i . l f l t y v l  

k ~ n i s ~ ~ ~ ~ ~ ~ u ~ ~ d i i ~ ~ ' ~ u ~ ~ u " r o v ~ n ~ m n ~ ~ u ~ l i l ~ u  6Gu ~ ~ ; B P U ~ ~ ~ I W ~ ~ I U ~ I O G ~ U  

di?u?"slvra.i 

n'u (Greenes, 1972 614lu(1$~ %5fp, 2530: 134) !&n:nh?ii.ma$nfi 

n i o u 6 f l t y r r i l ~ ~ d  
I I 

I .  i Z ~ i m n ~ ~ u v ? a ~ m i  ~ f l u n i o ~ d u ~ ~ l i n n z ~ u ~ ~ a ~ z l & v i 3 ~ ~ 6 a ~ n i o o " i 4 ~ ~  

BiaId 

2. niwiild~iluadi.r4iu ~fluniwiihnu7fi~iJunofi4iu 7 ~vi id .sdi ' l~  

d ~ ~ u ~ i ~ d ~ ~ u u ~ ~ a r n ~ i u d u w " u s ' ~ ~ a ~ u i ~ ~ d ~ ~ a ~ d ~ u ~ ~ u ~ ~ ! d  

3. nimlilaoabdaan"fltyai ~ d u  nisTuugn~w'i nion514pI n i t i n  nio 

iiuqor n i ~ 8 ~ ~ n m ~ a i i ~ ~ ~ d ~ u u ~ ~ d a ~ a d i ~ ~ o  u ~ ~ n i ~ n m a a q b 4 a L i i u ~ ~ ~ a  

4. nisah~~rwuniw du aaudaaaunislnclnio~;;u~ni~dsznau 4 4 4 9 ~  

l ~ ~ n c i i l ~ v i r f l u ~ s ~ s u ~  bGul&.a'mLqu uac iu~~u~n ia lun is3n  

5. niwiimioic ~fluni~d?ulfiuoa~ir"uQa~Lviaun"u~~"wsii;In'u h z  

r i i I ddn i ta~d~~azn io~~n" f lq~ i ln "  

6. nio~4uunnd i t c q z ~ ~ u ~ ~ ~ u n ~ i u ~ u ~ " u S " H ~ a Q ' i i ~ ~ a  fiuuu~niraa.riic 

G/ r i is r~~uld l& 







~fluflmi~riim i f l u r i i a a t k d ~ u  ~ilu<naruzao~nisudaqdi ~fludiisiu v%~fluqpnia 

~fluiu nisvi~~uu~lbiszJ~lM"n~u~tnlnilryv~lm" 

8. GozuuSoyabri vuiuiiq nis9'nszuubar?aC/~i/u~<uilryaidu~Cijdd 

e /4 iu~ r in i s~b ik  ~ d u  r i i~f luoiunio i i ~ f l u s l i o i a  i i r f l u6ak~nm mubayndasnq 

~ffuani i l i  nlslhr?n#fluG4suoanld mu~~r~'u~n~~adngryviuld~sai~~zLfluLuizuntM" 

uiiilryvil&iiu$u 

9. nhsniwdsznau ~ ~ o l M " f i i ~ i s o u a ~ d u ~ i l ~ ~ z a a s ~ ~ i l r y ~ i I h " a E i i ~  
dd 1 4 "  

h q u  uin~~y~nuayuanaruz~f lun isuo~uiu~~~u ~ i l uw in tKa~ar  niuisnqziilM" 
a aiiauaulRmunion91sniwdo::nau 1plunioGuunoivldoznauiia~uiu duufl 

d 
LT'I I IA~~ ~ L ~ 6 l d n l ~ ~ l ~ l ~ ~  ~ u ~ ~ L ~ ~ ~ w B ~ L L ~ ~ u  ~ ~ ~ I ~ & D Q L ~ M ~ ~ M I ~ M ~ ~ ~ ~ ~ M L ~ u  

a 
f l s o o r l ~ i n ~ u  

I/d w 
10. uun i l~u i lv~aan~f lu i l ryv i r iau 1 l r r ~ a n a ~ z ~ d u ~ ~ u ~ ~ u i l r y v i ~ ~ ~ ~  

~ r d a ~ l u ~ ~ l < n m z d . i i u u  LflunisufiilQiiC/.iiunii ~ R ~ ~ ~ ~ % U ~ ~ ~ ~ ~ ~ ~ I L L ~ L ~ ~ M C T M G  

ilryvirinamzGaqnir ~~~iuioouiiil~viddnniil6~zua~~fiu~~u~~1~lun1tun"~ailryv1 
a 

d f j d f l i n % ~ % a ~ u i n a a  lunirdqsGnis~r irmniani  ~ o i W  Mathematical reduction 

htaqqinkas~iau 1 r r i n r d ~ a ~ ~ l v ~ n i i 1 6  

1 I .  l%mtsnnifimflunis~~n"ilryvi ~flunisufiilryvi1nul%~iCrydiCn W 
d v.4 

aknawuazwa ~ ~ u ~ ! ~ ~ w u i i n i s ~ ~ n " i l r y ~ i l u u ~ ; ~ m ! ~ ~ ~ ~ w u ~ u ~ u ~ ~ f i i l r y ~ ~  aiwzuas 
a Y anrsqu~ZuIrluaz~u~n~~~aiu~flus?~rniusssuaiR a i m n i o ~ % n i ~ d i d n i i ~ ~ v i ~ u n i s  

Y 
~ r f l a v u i z f i u  n i s o i u i i  ufiiLfluariis<ari?qzL~mazlmuialdn ~ i lun i r1o . rq ina~ 

W d ~ ~ l n l ~ l ~ ~ a y U l ~ ~ P l ~ ~ d U l ~  L ~ ~ u ? z ~ I P M ~ ~ ~ L ~ M ~ T : : P u ' I I w "  

1 2. A~~~~UI IRIU n l ~ ~ f i i l ( y ~ l ~ ~ ~ i U ~ ~ l ~ ~ ~ L ~ ; a ~ ~ ~ ~ A t ~ ~ ~ l ~ l ~ ~  

noziiI64iurin nis8uni~qinwafiauv<;1~dviLv;lu~isfi!~niuionqzun"ilryvilflnii 



ban' (Clyde, 1967: 1 12) ~ 6 n d i ~ ~ ~ o t R i l t z n o u ~ u n i ~ u f i i l y ~ 1 ~ 6 m f l i f l m ~  
Y 

aa&nJuu 6'4; 

* "  P1 
I .  q~ni~::uazdozaunir6~zd~slrrun~oouufiilcyrri~6~~u 



lau< (Henny. 1971 : 223-224) f n ~ a a ~ i l s z n a u n j d ? ~ l d c ~ ~ ? u ~ a i u a i u i ~ n  

Iuni~afiflryrni~Gw~[iamf atdl&?! 

1. ~aiuaiuirnlunis~$i l9i i~m 

2. m ? i ~ ~ + i l ~ ~ ~ u ? Z n a a ~ f l r y u i  

3. ~ I S R O ~ I U I ~ . I ~ ~ ~ ~ I I I D ~ I Q ~ L M ~ ~ J ~  
4. nitZmriiu?rudQn60a 

l a ~ u s 5 ~ a z n t u b  (Heimer and Trueblood, 1978: 30-32) ~n"nrii??c 

.112l?nii (Zalewski. 1 978:2804-A) nfii?iicoq~ils:naud.liqo'1un7tufiil~vi 
Y 

n f i o l n i ~ s l f  a~dEKqii 



4. nai~aiuisnlunis<mntzi i  

5. n i t ! f iwzlunisi iu~t ld 

~ u l ~ u n ~ ~ ~ i i o l n l ~ m ~ ~ ~ a ? ~ ~ L u ~ n l  (NCTM. 1991: 57) ndi?za 
tru d 

a~~i l tznaun"ddwas idn? iua iu i tn '1un i tLLn" f l~a i~~wim a1d'Lnna; 

I .  n ? i u a ~ u i s n l u n ~ w i i n ~ ~ u ~ i i ~ q i l y ~ ~  d~~iniyn"iiwasisn~~uaiuitn 
d h i d  Ae n'nwznqPdiuuaznidc ~ u o ~ ~ i n [ G u u q z ~ u ~ i l r y a i I k ~ i n n ~ o d ~ u ~ ~ a z n ~ ~ ; ~  

[hu6eqdiuo8qrwunau ? ~ n o l : C a z i i n ~ i u r & k i l y a ~  l n s a i ~ u n ~ i u f l i / o ~ n ' u ~ w ~ '  
.-A '4 d d 

SUIU ~ ~ ~ ~ ~ L L ~ ~ % ~ L n " ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ l l ~ l i i l ~ ~ ~ ~ ~ ? % ~ ~ n ' ~ f l ~ ~ l  L ~ D v I ~ ~ ~ ~ < ~ ~ . J ( ~ ~ ~ I R ? ~ ~ z  

i ioz I t~~aza81. r l  ~ilunir~~an~eoni;~~nuniw~iqaue~~~~(Guulun~ttz~n nipriirri 

r~aubt6uflilryaid~u4ryad 

2. n'nwzlunisufiilyai Lda[GuuI~nnioLLn"flilry~ie~Lfiue 8suZhnia 
Jrl 

dqzwuiltyaioiiq 1 aaqugduuu f i n u ~ n f l o h s r a ~ f l ~ a i i ~ & i u n ~ ~ t t % ~ ~ m n d i ~ n ' u  n i t  

~w7ry~uflryrr~n"~~~lan1ad n io~~en ' l%na~n~n"~ lau izau~z~~un i~k~~udt : :aun~s t ld~un~t  

L L f i f l ~ ~ l  ~ ~ I S ; R ~ ~ ~ ~ ~ ? ~ P L L W ~ L ~ D ~ ~ V ~ ~ ~ " ~ ' I ~ ~ ~ ~ L L ~ " ~ ~ ~ W ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ L L ~ ~ L M ~ ~ ~ ~ ~  

3. n ~ i ~ i u i t n l u n i t ' A m i i u ~ ~ ~ ~ ~ z n ~ i u a i u ~ t n l u n ~ t l . a " ~ ~ ~ ; ) ~ a  d a i i  

n ? i u ~ % q k < u i l ~ n i  u a z ~ i t r ~ w u n i o ~ ~ f i f l ~ a ~ ~ u ' ~ ] ~ a u ~ ~ ~ ?  ~ 6 e ~ a ~ ~ a d ~ u ~ w i u u w u d ? ~ ~  

I?" d ~ l l l 4 f l t y M l 6 ~ i a a ~ n l ~ ' A 1 9 ~ 7 ~ ? t l d  ~ 1 4 f l i l r y b l l i 1 6 ~ ~ ~ % ~ t ~ ~ ? ~ n l t ' I f i ~ ~ ~ ~ ~  (;€.i~6f14! 

n ? i u ~ % ~ k ~ u n r ~ u ? u n i t ~ w " ~ a ~ ~ a ~ i ~ m ~ l i l ~ ~ a m ~ ~ ~ i ~ d ~ ~ ~ u u a z d u t w a ~ u o z ~ u ~ e ~ m u  

4. LLN~'F] l u n i t ~ ~ f i f l ~ ~ i ~ l f u u q z w u f l ~ a i I ~ ~ d a n l a ~ j ~ % f l t y a ~ n " ~ ~ n u  

wo~qouiriou ~ ~ a i d ~ n i u i t n r r i  i i imeu~~uM"u~w'u'~n bqAn?~noiz$aia$i.rdud~w"~qz 
A v4 a 

a i r i i nou l36  7t i i~i lun~~rou6e;aa!~~t~~u~qz~~1~w~~lun1t ' in .t.rut~a'u6ulqlnn?lu 
t 3trd 

aulq ~s w nfl ~ ~ ~ ~ . r k l d & u ~ n f ;  waamrrn~iuriuatlunit~~fif ltya~ dtutq~uug~wu6ac 

l%l?allunlsfiu~~lzulul~ulu 
A d  94 

5. R?IU~~H@.~ ~ l ~ ~ ~ l ~ ~ ~ ~ l L f i f l ~ ~ l ~ B I  ~ L t ~ ~ d i ~ t ~ ~ ? l u ~ 8 1 ~ $ ~ ~ 7 ~  

a 4 , -  n? i~Rm fla ~ ~ ~ B I ~ ~ ~ ~ ~ ~ ' F ] ~ ~ ~ P ~ L ~ " ~ ~ ~ ~ M I L L U U Z ~ L L Y Y M ~ ; I V I ~ Q ~ ~ ~ ~ ~ ~ ~ ~ L L Y Y ~ ~ ~ M L D ~  

(ULRV L L ~ ~ ~ ~ ~ ( ~ ~ U ? U ~ ~ L L U ' L I L C ~ ~ : ? " ~ ~ I S ~ M ~  1 B ~ U N B  ~ ? l ~ ~ ~ ~ $ ~ M l . l n ? l ~ f  G I L ~ M  

n~ iua iu isn lun i rd?unszu~un~~~~n" f l ry~~ lnuy t r u i n i i u ~ % i l  flnwzunz 

n~iu~iuirolunit~~fifltyaid~dtz3n'sniw 



ui$ (Baroody, 1993: 2-1 0) ndi?8tatRiltenau~uni?un"flyai 

nrirmniamhodriniouu 3 dtmit 

I .  otkdoznaunir6iu~~iuf~1~iu'im :.rdo::neu6~on9iufL~u~n'uuTu 

~n~~~a: :qnf i~"sZuni~~~n" i lywi  

2. atAilt::naunia6iun~iuf%n ~a~z~~u~~t.rr'~luni~~~n"il~vi~~a::~~~tiu 
d ~ u i n ~ i n n ~ i u n ~ ~ ~  ~ ~ i u ~ ~ a k u ~ u m u r n t  ~ ~ i u w u i u i U ~ ~ m n ? i u k ~ l ~ u a : : n ~ i u L ~ a a a t  

G"nou 





%lmaf (Bitter, 1990: 43-44) ~ ~ u a ~ ~ n l s ~ ~ u n a c R ~ ~ d ~ w ' ~ u i R 7 i u ~ i u i s n  

I un i su f i i l q~ in~ rn f i iRWf  R ~ L I U ~ ~  

1. ~?sL~ian~~rriddi~u~q~~az'~rjuin~imiiuqu~iiu~duin~uld'nisuu 

2. nqs~~d.r%$clu~flundudau 1 ~w'ol6kunir~~n'ilQrri~trflunis~nZfi 

l d ' n $ u u ~ n n ~ n i i ~ i u i q u n ' u  

3. n?srin$uu~~ironii&tlu'~i~um%ar;laazlruiZM" ~ ~ a i u i r o l i i l f f l 4  

LL~IYQVI nmzgiat14%ar;l aduZm~"iQZunisLLn"il~aitu 1 

4. A ~ ~ ~ f i ~ ~ ~ ~ ~ ~ . 9 l ~ f l d l ~ l ~ Q ~ l f l 1 ~ 1 ~ ~ ~  6lb-hl~1lf n l J ~ ~ ~ ~ 6 d l I d  

i l q ja i ih la r i  ~~az*in4irf luq?t 7 1fi~~.o'suiun~iuauiu~a~~i~lflufl~Mi%~6ul6 

td'niluunsi~ 

5. n q s l 3 n n i  taf i i l i l ryain~lu 1 ~ J L I Y U  ~ d a ~ i l f i ~ 3 n ~ ~ ~ ~ u n i s ~ c n " i l ~ a i $  
Y 

i i ¶ i n~a :k . j i 7n iun~ iu~ iu i~n  

6. n q s i f i l i u u i l n u f i i l ~ ~ ~ i ~ a ~ ]  1 ~u~no~uiiL~u~~urtdqnaqns:uquni~ 

Guunisaau 

7. ~ q s ~ i . n f i ~ u ~ f i i n ~ u u ~ ~ f i ~ y ~ i ~ a i u  1 %a TnuWZnis~bisqnir ii4aLilu 
u rlsd n i s ~ n n ' n a z L r a z d ~ ~ a ~ u ~ w " l ~ n i s ~ ~ n " i l r y ~ i ~ ~ u ~  i"SIu+a~i?tlqriu ~ d a ~ M " L ~ u i i u ~ u q a n i t  

du 7 ~ndqz14LLiiil~rrilu%aI;iu1~ 

8. ~ ~ r d ~ o ~ ~ ~ a ~ n ~ u u ~ u n i s ~ ~ ' i l n ? " s n i s ~ L n " d ~ M i d ~ M u i z f i u ~ u ~ a ~ u  7 
9. A ? ~ ~ % $ ~ ~ % ~ i t ~ ~ i ~ Q M i ~ ~ % ~ ~ I d ~ ~ i ~ n " ~ ~ ~ M i ~ L ~ ~ ~ Y u i n ' a u  

M&rai 



nauailnfi (Gonzales. 1994: 74) W ~ u 1 A n I n ~ f i ~ d 1 6 4 ~  urmin in< 

~ ~ ~ f i ~ u n ~ r < ~ u i ~ ~ i ~ 1 f i i u i ~ n ~ u n i r ~ ~ ~ ~ r y ~ i  ~ i e ~ ~ i l u u r r a i n i n d i i ~ f i ~ ~ u u ~ n  

fizmqnfiuiuZunir~fim~naiu'Im 1S.j~Gu4am ~miq?a1aiGqu~iinnqiuAa~n7un ~ w o i z h  
' 4- g i w u ~ i i m ~ ~ i u ~ n n ~ a l u 3 ~ ~ w m ~ n 7 m w 3 ~ n ~ ~ ~ n ~ 3 ~ ~ i z ~ ~ 1 z ~ 1 n ~ d a u  ~&wz'l.a.inh 

%nniu kninhufimcn~iui in~iiu a:& ~fiauqzk.r i~lutouinin.nra~~u8uu~.i i i lw"~hu 

~ n ~ i u ~ n ~ ~ u ^ o a r : :  ~iluuswinindd.r~fi?u16~ni~di~3q 8uXu ~ a ~ w n u a z d a f i i t n i r  











aan6 (Hall, 1979: 6324-A) d n w  wflaadniraaunir;j~~~::cinir~~n"ilryvi 
d 

n~mniam5~~~zn~iufi1uirnlunir;j~n0i::w' ndubetiitrfluGniwuiudr=:nudnw~n 5 

..iiu?u 60 nu r r ~ c ~ ~ u n ~ u n m a o s ~ r a : : n ~ u n ~ ~  ydntjun:: 30 nu npia=:n~u~i::naurhu 

rin~uudni~nzru~risua::~d~ri~n~ua:: 15 nu n~unmaat iuuL$s?<uni~?LnrizciLfluL~ai 

8.5 a L ? ~ s  u ~ ~ n f i ~ o u n i i i r n n ~ M i ~ a : : n i r ~ ~ f i i l ~ u i ~ ~ m n i f i m  wnnirilnwwudi r i n h u  

~i;n?iuf i iui~n1uni~~1nnz~~sdn?iuaiui~~11unif  L 1 ~ 4 ~ ~ d Q ~ l ~ ~ ~ f i l ~ ~ ~ ~ d ~ d l  

tindaui;n?iufiiu~ro1unir"?Inr7zw'hi LLazrini4uudiwuniriLnti::~~n~i~fiiuion'1u 

nin~X~nGfli i lrhvinGmnianf~tniir in~ou$ldl~~uunit; jL~ri::G 

naiTcA&u (Clarkson, 1979: 41 04-A) l6dnwnaiu&u&S't::vdi~M'nw::nit 
)I 

~~danaiurtuiuP~~~n~mniamf~~n::n~~iuaiuirnlunir~~nYil~vin~mnifimfirinGuu.d"ld 

dr::nudnwil$ 1 I n u n f i a o u ~ ~ i ~ f i i ~ i r n l u n i ~ ~ ~ ~ J n ~ ~ n G i l r y ~ i  3 LLUU a 8 ~ 6 n w 6 d  

d ~ i w  ~ ~ ~ i n a o d d r i l u & g 6 ' n a 6  ua::&cg6nw6d~flu~dm wnniodnwwuiinio 
C 

~~dan~iuuuiuP~nGnGmfiiamfM's~i~~~UUjjn~iu8uWuldsirun1r11n"il~~infimfii~mf LLK 

rinGuud~~~iuaiuioolunir~~dan~iuvuiuoii~~u~z~n~iufiiuiontunirufiil~vi 

~Gnp1iam5~unhia<uaEi is~Gui in"~ni~a~~ rrazM'nwzni~rrdwn~iuvuiuPsnuiflu 

os~r : :noudd in ' cyo~ i i l ud~~un i0~1n"d~w7~~mf i i f im~  



&IQ&~u f i ~ ~ b ~ 4 ~ \ 6 ? l l ~ l ~ f i ~ ~ ? " s 1 ~ n " f l ~ ~ 1 1  ~ ~ U ~ ~ ~ ~ ~ W U I ~ I ~ ' L W " ? Y ~ ~ ~ ~ ~ ~ ~ I T ~ W O ~ ~ I ~  
nirwcliuiu' l f irrn"fl~~~dis 7 u s  r ~ u ~ ~ ~ a i ~ u n i r n m a a s  4 Kdnid u h i n w a ~ ~ n < l u n i o  

Y Y 

~~riillyviaa~CnL"ruuM'saasn~u wuii rinGou~fio~n~ui;~~iufiiuirnluni~~~n"illyv~~ 

~rmndis5u 





Gawa4tal (Allport, 1967: 256) n6ia41 1qtalni~flufinia::naiuw$'ilun14 
4 qm'lqr~a~dsrfiin A - Z  a ~ m n ~ u ~ i n d ~ m u n i r 1 1 6 6 d ~ ~ u ~ a ~ i ~ 1 u m ~ ~ ~ i ; 1 n i r t a l a u f i u a ~ ~ a ~ ~ ~ n a ~  d 

1 CA A Y 

~ d a ~ 4 r i ? ~ f i o l ~ n 1 5 ' f l d ' ~ l ~  1 M ? ~ ~ ~ ( ~ I U ~ I O N M L ~ ~ ~ % ~ Q ~ " U ~ P I R ~ ~ M  

a u i f i m i  (Anastasi, 1967: 470) n d i ? i i  ~ q m n i ~ f l u n a i ~ f 6 u ~ ~ u 4 ~ q ~ !  

d j~uimaufiuatsian~u~a.rld;1~$1'1un1~daa~1~3aI~au ~.du L i a a i i  dtzmcii i;w 

anifiusiia 7 ~mukLnmqinwq'lnsoudbbfimQaanni~niw~bazviini~ 



b r w u f l n  (Triandis, 1971 : 6-7) !6nrii?ii amn8iinaiuvulua~ 2 

dtznit  Aa ~ ~ m n ~ ~ ~ u n a i u w k u ~ ~ z m a ' ~ 1 f l u a ~ b ~ ~ z ~ a i u a ~ i ~ a u a ~ a ~ ~ ~ n ~ ' 1 u n i ~ ~ 9 z  
Y 

mauauasrisqnna vTariioaniwaaaknuriu 

n i h ~ o f  i !PI (Carter V. Good. 1973: 49) ~ 6 a ~ u i u n a i u n u i u n a d ~ ~ w n ~  

14'41 mmnR Ao naiuw$audqz~~nmtaan'~uCn~mzZrndn~mzn~~ ois~ilunir~%ilnirisa 

o o o v G v " S a i a ~ i u p i a ~ v ~ n i ~ ~  y n n a ~ a i t ~ m i . r v  ~ d u  ~n insum nRi ~ w a ~ q i a d q  
Y 

lIu 

~'du106LazlaL~u (Fishbein and Ajzen, 1975:28-29) nhlal&l L9Rni?6ia 
dl A 

d~'lni.ru& rtuiu'lc wao~uaa.rnitdozLjiunaiuL~ap1qnnaijiai~tu 

Lm?fl CSLMQ~LL"II LLaznmz (David Hothersall and Others, 1985: 521) 16 
ndi?'l.rn?iuvuiuao~cq w nil641 amn3 ;a nirL?uuf uua16u1unisdszmaufiuailia 

RGlq ~ ~ ~ D ~ ~ U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ L ~ ~ ~ Z ~ $ Q ~ ~ ~ W ~ ~ ~ ~ ~ Q M ~ Q Y ? ~ M " ~ ~ M ~ Q ~ ' L I  
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Y 

~ ~ ~ ~ f l ~ c q T ~ a ' n ~ m = : G q w a ' I q  ~ f i u h u  'hi~f iu6~ m'il'~~+alXi~a'il'~?~inGmnia mf Cmu 
v 

~ r a n ~ w q i n s s u a a n u i ~ ~ ' I u ~ i ~ ~ ~ n r r n z n i ~ n u  

d u 'be%Lnzls$ (Shaw and Wright, 1967) ~6ndiqn4~n'Iflld:'11~4~7mR~l?".ii 

1. ~ ~ m n f l ~ i l u w a ~ i n n i r d ~ ~ ~ a d ~ z ~ u u ~ u ~ f l ~ b i u ? n " ~ ~ n ~ l l d z a a ~ f . ~ ~ h  

u h ~ r d t u ~ d u n ~ ~ u ~ n n ~ u l ~ ~ n ' ~ l f i r Z m r ~ ~ ~ ~ ~ l ~ ' I u n ~ s $ q z ~ ~ a m . ~ ~ w q R n s s ~  
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!,msuauEa (Triandis, 1971: 6-7) ~6ndi18d~q61~zdli~46d~::naY 3 

1. a~6doznsubiiun?iuf na iu~$ i lk  (Cognitive Component) ;a 

n ~ ~ u i i ~ l a o ~ y n ~ a i ~ z ~ a u a u a ; ~ P i a i ~ b ~ ~ r ~ i ~ ~  7 
2. o~Riloznau&iun?iu~%n (Affective Component) Aa fin~waloutud.r 

dd 4 L~~UWRUI~IRAIIUAP~ f i ~ ~ ~ ~ ~ ~ d ~ q ~ ~ ~ l n ~ ~ ~ t r f ~ l b i ; r P i ~ i ~ l f i  1Jnna6iUSziin~iugnoau~u 

3. as6diltznau&iuwqRn~su (Behavior Component) fio R?I%JII~.JLZLI~$ 

qznszvii ~ . r q z s ~ ' l u ~ d t l o ~ n ~ ~ o o u s ' u ~ ~ a d ~ r a ~  
d d w ata~pil~znau~~a~udrzni~~ij~~i%]~~w'us~~nub~azn'u ~ 4 ~ r w u n i w  

o i a ~ i !  



br~auAa (Triandis, 1971) nindi?~~drz~oa&a~nir?"mL?m~'i~~~iufnf i@ 
Y 

1m"mYc 
I .  d?evii~l%ik%4LLqplkureu 1 Kq ~ronioipl~drr 'oaimrz~u~~'11a4eii4 



s v d  ~ w a f m  (Allport, 1967: 258) nojiaiicfiiiaslaaqnitLiimiqmnmm~G 

I .  ~iimqinni tbouf &LflunirbsufkMiq WtdLLfi",MI;IdaU n i t i h u q  

niamt.r Aa nit l65uni~autukqfiau nitiooufnirbbu Aa nit l6Kd~rfiuniocl iao( 

mMMQ 

2. i~m~inn~iufiiuitnlunit~~oni~oz~i~~ln't;d~l~~lri~ maamqui-$nir 

LI ju~piad~dumneiirnir idu ni taulq n ~ o u i k ~ e i a d s # a u l ~  

3. ~~mqindszfiunit&o't;m ~ i i n ~ i n n i ~ a u K ~ a i ~ ~ ~ ~ ~ a a ~ ~ u u i ~ f l u  



~ T L ' ~ w L % ~  ~nbla:~adbbau6(Rosenburg and Hovland, 1963) Im"uf4814 
1, 

uwldniw.aodnis~3n~qm~i K d  

~ ~ ~ . r t A a u  niau (2545: 68) \kn;n~i is~t i lq<ui i<~dio'~~; i~~m~qmni R;LJ\X 
64; 

1. amn~~~mqindozf4uni?&71o~~~~a::qnna ~nun ionu .nudoz f4~n i~d  

qinaAmnz~uM ynna~u~zdini~ii~un~bunLCnuzoanLi3u 2 rinam:: Ao aou - Waau 
4 

m -'biz RU'I~ - 'binulq ~ ~ o i ~ u d o z ~ ~ n i ~ ~ ~ n ~ u ~ ~ n ~ n ~ n " ~ ~ n i ~ ~ ~ ~ u ' ~ q ~ d a ~ i ~ u n  

Wfimi tas~ao l~ l  aazrr~immm6Ktndi~qz~nvIa'o~aouuiqinAaiuLdo~o;Iu~w'ueia::~u 



" 9  4 

dunniiqnir itn?iudaa84uu~qzdTZna1J&lElLW141LLda=:4AAa unsw?noiEiimslPiiPilr 
d l a w 2  

n?iu~.aal?nau 

1.1 n?iuL~oqlndozfiunlo6noQ (Primitive Belief) ~flun71uda1u 
3 

r = : ~ u w u ~ i u i ~ m  l ia L~aLwoizLrwl~wuui 
2 d 

1.2 ~ ~ i u ~ d a q i n n i o d o z G ~ d i  (Evaluative Belief) ~i in~uLuac9ln 

uitn:qdtzaunitnimoqU~~G%ayadLv~aun'u~nn~q ~~u~q6Bia t~n io r l r zGu i i i aun is  
d 4 

Km3ulqiiqz~.aaoal&v%lsi 

1.3 n~iu~~aluoz~uniii~~oizw' ( ~ i ~ h e r - o r d e r  Belief) ~ i l u ~ l l u  
d d la d ~.aanlm~in%ayaaaiunit ~6udaudqzdosz6a;IGqiomidqLv~waiau :t~flun?iuLaa 
d n~fluwara~nisGgsld%u~3~mooninuiui~~a"~ 

1.4 ~ ? l ~ L d a ~ ~ ~ z ~ ~ n l o k Q L A ~ I : : w '  (Horizontal Structure of Belief) 
d A l a  d 

~ f l u ~ ? i u n o n  naqei khya~~azvKn; iud i ;~ 1 uinuiu' lunis~m3u~q iwadsznau~?iu 
w 4 V  

dai;aaoqmu ~~~uRs~uozmu~un~zt.iiunisnAunoaila"il~~ayau~~i~~~ 
44 9 

2. ~qwnn~mmqinnio~u b~m~~aa.~$uu i~ i luaa~mu~" i l4  n i o K ~ w n i h a d  
d d 4  $ u u i $ ~ n ~ z ~ f l u ~ n ~ a d Z ~ ~ i u d i ~ ~ ~ f l u ~ c i i r ~ a n a u n r i a ~ ~ u . a u a i ~ ~ u ~ n  

3. Lqnn~L?iiP1qindorfiunioniddoz~'ulquin dozfiunioniui~aiidd 
a4 4 doz~ul~uin~~ni~&iu"m~~azhn~wu~~~~~"mu~n'dolG~? w ~f lu~qnnRlk ia r i14~m~~ 

nouiuiainit (2534) ~ ~ f i u o ~ i u ~ ~ u n s z u ~ u n i o a ~ i i l ~ ~ m n ~ i i ~ L L n o n ~ ~ ~ u  
A' $4, $ 4  

v p u a v i  ~~uriu~?iu~nanmadsnLwu "iliq~iluuu?i~n vgnnio nionozii  ~vs~n ion i  
4 5 

no iun i tn i  r a r  uaumauaj!! 

I. nlq~nm Cmslr;rinGouGqiomi%aya ~ v ~ n i o N r  nionot?iid~i/u~%aqn'u 
add 

nio3~qmnmnmuazM"m 
l a w  4 

2. i~noizw'  Cmolvun~ouu~~iomiw~dqzc'imwiuuiud~~~un~flunionozii 

dauizfiuIdiwamiudivmIq u a m i m s z i i d ~  a u i z f i u ~ k i w a m i u d ~ ~ i w a l ~  

3. fipl lmolG~ni4uuo~~o~u%aya1fluvKnni~ uu?Am U U ~  juIWX?o 



h s ~ ~ a u f l n  (Triandis, 1971 :3) ~ndiq;4as~il tenaud~wadaniT 

Ldicluuda4amniiids::n~u&qu a is  ir$5uais nniunisNr Kqnna  ~~a::ntfu&4nu n i ~  

Ld~uuudaam ~ R R ~ ~ ~ S ~ ~ ~ L ~ B I L ~ U ~ ~ O L ~ ~ U U L L ~ W ~ ~ ~ L ~ ~ ~ : : ~ I ~ I X ~ " Q ~  

I .  6iunqiuf n q i u ~ i i i k  k L ~ t i l ~ ~ ~ l ~ ~ i ~ ~ ~ ~ f l l d ~ ~ ~ i ~ ? ~ f L b ~ : : ~ i ~  md 
L ~ ~ n w q i u d a  

2.Xiunqiuf%n d~~nmI~qinnimauaua~~a~dt: :aiM&uw'aLLa~i i~md 

LLR~ . IR I IU~%~ 

3.6iuwqGnstu kLnn~kinviq.riduanta~nLLa::ii~titdL$Uqn"~~nis 

nsz i i  

uanqind b ~ ~ m u R a  (Triandis, 1971 : I 85) ujn~i i~i ini tLdduuudac 

Lqmn'1q::6aiasLfliluns::uqunis;~naiuio~da.jn"u Cmcn~amaUdu 5 i u  64; 



r~atrffau v%u (2545: 71 ) ~ n d i a ~ ~ ~ 6 n 1 u n i ~ ~ d ~ u u u d a ~ ~ q m n ~ a a ~  
Y C 

y ~ n ~ I ~ a ~ d 1 X i i  ~ ~ m n ~ ~ f l u d a ~ ~ i ~ i ~ n ~ d ~ ~ u ~ ~ d ~ ~ l ~  ~ P i # a ~ a i ~ u t a a i w a a u ~ ~ ~  njii 
a = ' A  n ~ i z ~ u n i ~ a ~ i ~ ~ ~ m n ~ ~ ~ h a z ~ m ~ ~ a ~ ~ ~ b a a i ~ u n i ~ k ~ a u u i ~ u i u w o a ~ ~  6k'hnions:: 

P v  bdiouuda97~wasaifiuL~ai1.dun'u ~msiiaCnnio~d$ 
II" vd 

1. a h s k i f  uuuuu (Identification Figure) daUirau~unuqn~?i#atn lo 

q z l ~ ~ d d a u a n ~ l ' i  k a n r z d d i ~ a a q ~ q L ~ u u L L u u  ~ 4 u  
A v Z  

- k ~ ~ ~ u ~ n ~ a n g u u n i u i ~ n ~ ~ w i o i ~ u l X  

- 6 a ~ ~ f l u y n ~ a d ~ i i n i y l u ~ m r o ~ ~ f u  
1 Y 

4 v w  
- 6aq~fluyn~amguuunEim~ ido'na 

A 44 2.4 4 
- 6o~~ i luynnanuaa~dw ifinano uuisiUjiwoiqzlfi~fui&iis 



2. ~ ~ ~ n i ~ m v ~ a n i o d o a l o  (communication) daLddouuda4rqmni1u 
-4 4 

2 9s na 
d 

2.1 ~ I I ~ V I ~ ~ L ~ ~ I ~ L U W W R  (Logical Argument) n i w ~ m & ~ 4 ~ w a  

i d ~ a u r ~ d a ~ i q m n ~ a a ~ ~ n ~ a q z m " a . j ~ m ~ : m ~ ] r n u a % a d q q ~ ~ ~ ~ l u d ? ~  d a l $ d u  

% a y R ' l u n l 3 $ ~ 8 ~ l q % a n 6 ? ~ ~ 1 ~ ~ ~ 4  

2.2 n i q m ~ h a i o u n i  (Emotional Appeal) 
a a; 

3 . l b i ~n ioCman iwn io6~~~z~4~ r9m imus i i 4  1 rwaiasdiusoWri7mnit 

idrlbouudasamn~~Iuni4dm""il4nqt idu n i t l f i ~% ih I i i dsuhu  ni~Cm'nqnnu n i r ~ r i u  

u ~ u i n a u u ?  (Role Plating) ~flum"~ 



Iwnia vidwiiia (2526: 147-148) ~ n P i i a ~ d n i s j P l ~ ~ m ~ ~ ~ ? " f l ~ ~ ~ i l  n is 
d A 

im~qrnn5i~~uni~m?ma'n~mzniu'Iuaad~nna a . r~nu~%a~~ua i ru6uazn~ iu~nv "sa  

~nam:nia~mlq q ~ ~ W ~ t . ~ d n d i l d n i ~ L L d T L d ~ U ~ ~ n " d i U  n i u i s n i m ~ f i m o a i ~ u v ~ n  
Y 

dlKQ Gdi 

1. niwau~u+amna.rLdaqfiu (Basic Assumption) ~ds?~un i t?m~qmn~ 
4 
na 

I .3 an~5 iuonq inqz~~nm~aan lu~d?~~ i ;1 '11a~n~ iu f~nGn~m ~ d u  
Y 

nioaCua yun'o'wAmslP;iu~~&~ ~ ~ l i r u i m n ? a ~ u i m a a ~ n ~ ~ u ~ n ~ n ~ m C ~ ~ n W ~ ~ l  

2 .  nio%nqnn~6~~f1mn"~1iuq~6a~f;~~1]tznau 3 a419 a ~ ~ ~ n ~ f l d q z  

Fr$'dj;d,~h ~ d u  nisns:di dadtiqdqzuamd ~ ~ m n Z ~ a u n u a ~ ~ ~ ~ z n i t ~ a u n u a ~ ~ ~ ~ z  

aanuihszpiup-& n?auin-r;lau 
a 

3. d s ~ $ i d % . l u ~ i ~ ~ a ~ ~ h  fla +a~?iuLW+In? (Attitude Statement) a91gu 
4 Y . a  

I Y 

j ; d ~ ~ ~ i n i r n i m ~ h o s u l u ~ o r i i  qmrinnruzaa~3dCu ~~al r iymarnneuua~aonu7~~u 

szGunqiuF8n (Attitude Continum $a Scale) 11/u u l n  d i u n ~ l l d  lia8 L ~ U ~ U  

4. ni?imLqnn~6ad~;i~d;.jnqiuc$udmsq (Validity) aadn16mrgufi~b 



~&~t?;m (Edwards, 1957) 1~Laua?;i~hsmn~d.ja~d16r;idi 
sr l r l  , 

1. nitXuniwrJv%nisJnniuCm~msil $U?B~ai(I~L~r~~a~dm5'Quid[niu 

qmnun~ iu~nv%na iu ' imL tu ' ~~a~Qmau~ i j da i~~p I~~~d~  udij%a~l~iaa1qq::UI6% 

iiwauih?qk~in[meu ~ w n r [ m ~ u a i ~ ~ r 0 m ~ ~ a u i i m a u ~ ~ a . j u i ~ i n ~ ~ i u ~ n s ~ n ~ ~ ~ a n 1 s  

uamtn~iuAm~tu Buf la f lo~: :L~d~~unu1n1~1l6Qmaui jn~1uf ln~!u~a~z~~azlAu~l~ 

4iiimau~aa~aiqz~!umaiuku 

2. nindq~nmnqAnm ij~~aua418iatn1~n~1u41l~oij~~1u~m~w"u v% 

nqluflnsiadt~ni~fiXqmmw~'inssuaa.jLqiiak;iqiu u m i h h i i n ' m i a  i i i r zd in i 4 i 6  

nuiiuquuin 1 qrUaiuis.o~jmmlXvum~nnu~~azLqmAZLflu~4u;Id~uvd.jaa~ni~ 

6mi3ulqaaqnna~vdi6u 6duqrl4am n ' i s d i ~ ~ ~ 0 ~ 1 u n i ~ ~ n 3 u 1 q ~ ~ ~  
w dw d 

3. n i~ah~%an? iu~~~uha~mb~ud~~. j~~ iMna. jn~m: :? 'm~qmn~ %anqiun 
w JOI ~~udtcnnmotni~~w"~wauuam.rlLqmn'i~iad~6u lmunouIudtriiu6quv%U~tu6qun'u 

a %anqiuiu nis~mL~wn'i~qu;j"~nisd~zo~~u~dLLuu~pIL~mn'i a . 1 q : : ~ 6 i ~ n i r i l n ~ q i u  

gmairmssurraz~iuiiudi~ 7 ~wwoiz i in~ iuazn~n~m: :~~mh~ '9z~nud iu "¶~u~af ln~m 

a a ~ ~ q n ~ i a a q n  juynna 



4 44 

1. ~ i m s ? ' 6 1 ~ q m A ~ r a d ~ M a ~ f l f 6 1 ~  (Thurston Type) tlT~?£inls?'~'ii?;r~viin'~ 
w dl, d dlr 

(Equal Appearing Interval Scale) 
d 4 4 d 

nwuriiraooaIW~flu~nm6 Tmariivum~msnqzTm T n ~ n h a  % n ? i u m i u f n ~ ~ h d L f l u k  
d 

%an~iu3.ru?n L~.IAU ~ ~ ~ z ~ ~ ~ ~ ~ u n a i . r l f i u i n d q m ~ v i i ~ q : : u i n I 6  AuGGan9iuatluCmo 

%an?iuaz 1 Go fnsn~uQKm'RRu%a~~iu~~unaan~flu I I ndu q inn~u6n? iud l r iaau 
d 

Lau~qunTzhniuvqmindql i lq in A - K ~ t b a n ? i u  A QU%~~ORII)I~B/S~U 

qm~nanrzdqzin nrju%an?iu B c D E ~flu%an~iudijniosiam"iu6a~a~Idmiudim"~ 

Q n m u  F ~ ~ u % a n ~ i u d ~ n ~ i u ~ i l u n a i ~ ~ a I W a ~ ' ~ ~ ~ u ~ ~ a z s i a ~ i u  n ~ u C n ? i u  G H I J K 
dl 

~flunq'u%an?iuda~uflYu%an?iudqz?muin"uumiu6i~'u rt&di6~~union'm?4u j&m?4u 
l , d l r  

~ t l ~ l M ~ ~ ~ 4 n ' ~ ? 4 ~ ~ l ~ L B / ~ ~ u " ~ ~ ? l ~ f l ~ Y ~ ~ ~ ~ ~ ~ ~ ~ m " l ~ ~ l ~ 6 ~ ~ l ~ ~ ~ 4 ~ ~  

9 P C  4 94 
2. ~im~mLqmn'i~lil4abnTVl (Likert) t l T ~ ? £ i d t z ~ l m 6 1 h ~  (Summated 

Rating Scale) ~ f l u u ~ ~ ? m ~ ~ i u ~ n u a z n ~ i u ~ ~ a ' ~ ~ a ~ ~ n n n k ~ ~ i \ j u n  (Positive) URZYI14RU 

(Negative) f m u r i i ~ ~ m d ? 4 ~ a i u ~ n ' 1 1 a i ] ~ n ~ a ~ f l u  5 494 v% 5 T ~ K U  ;a ~w"ubi1uatii4 

$9 d u 6 ~  Ia i~~r i lq  I W  d u 6 ~  ~~az1airw"u~aadisds fmtlriiaum$iarinnzuuuni~mau 

usiazKa~Zan~flu 5 4 3 2 I ~IU?U%~~QIUMI~Y?~ ~ ~ a z  1 2 3 4 5 ~ I M T Y Y % ~ A ~ I U Y ~ I Q ~ Y  
a a t a a ~ ~ i u d ~ z ~ m ~ i n ~ s z n ~ u 6 ~ u % a ~ ~ i u d ~ ~ ~ m . r l ~ ~ i u ~ n d ~ ~ ~ a : : ~ ~ ~ a f ~ d ~ a ~ n i ~  ¶, 

q z i m ~ i u ? u % a $ n o  7 nir oiqqzij%an?iullrzuim I 8 - 20 %an?iu 

3. uinfimnmn'irateon~m ( ~ s g o o d )  anirnricliintuntl%nisuwn 

PI'IIU~UIV~I (Semantic Differential Technique) L f l ~ n l T ~ f i ~ ~ ~ ~ ~ % ~ ? l ~ t l u i ~ Y I i ~ n l ~  

~dsilnwu~ui+ir iaa4dtao~ RIIIU~ ~ t l~n1 tNr  4 n n ~  yay fma~qmX~n~.rlmsrlbiun'udij 
a 

~ l 6 U ~ ? l N N l ~ 6 ~ ~ ~ l ~ 6 l ~ t l ~ 4 1 d u " 4 ~ ~ ~ l ~ t l ~ 4 . n " 4 ~ N ~ 7  'h4Kll d4%q10fL4l14a4~T~flflY 

3 61u ;a 

3.1 k l u n ~ ~ d ~ z u ~ f l d ~ l  (Evaluative Factor) 

3.2 6 l ~ ~ n 0 6 1 7 ~  (Potency Factor) 

3.3 kiunlTLRdardl~? (Activity Factor) 



T o ~ c f m  (Robert, 2003) ~ & t ~ u o n i o ~ i v u n d ? ~ n a i u ~ d n a a ~ ~ n n a ~ u u ~ n ~ ? m  

annRaoat~fikrflu 6 dw v?a 6 szKu ;a ~fiubi~usrii.r& ~ i r u h u  dauh. r~duhu 

F i a u h ~ W ~ G u k u  lu'dubi?o ~~az1i~%dbi?uod19& ~ m u ~ i v u ~ ~ i v ~ n ~ z ~ ~ u u n i o m a u ~ ~ i  

azmv?Gandu 6 5 4 3 2 1 i i v s Y Y % a n a i ~ ~ i . r m  uaz 1 2 3 4 5 6 i iv~u%mn?iuniqau 

Y ) I  

l un is?bn5d  $<u!&?miipll.nnRFi~?ai~~$m piifim~aa~~ni'ruu~mu'I~I's 
a Y 

aot8~ii;m (Likert) &uf lq~~ou m%u (2545: 72) ! 6 n d i ? n ~ a u m a u n i t ~ h ~ ~ ~ u u ? ' m ~ q m ~ ~  
v w  4 

T~lriiBraqt~?5m (Likert) \?Ad; 

I. ~~iomil l ; i .d"m~qui iqz?m~q~n' i~~u~n"uda~ozl~ Imuriivwaau~an 

n?iuvuiuaaanwn~tuaiiqLLduau.a"mLqu du 6aqnio?mnmnflaa.rrinitnw~du?n'ydi.r 

gnni~nosudonioilnclu i ;d ia~r i~vumi i r f lun i~~n~ium" i~ la  dbu ozKu'Lm 

2. rhsCapl?iu (Item vTa statement) lu~~siazdaq d t k n ? i ~ n ? n z i i  

6ilwmzK46 

2.1 k'Ld%a~hq?q (Fact) v~aLflun?iN~udaqlmdoqvdq L L ~  

qz6a~L~un~iuf4nvITanaiuLaa d a n ~ i u  ;.rkdlziidqlmd~vd~ 
A vw Y 

2.2 ~ a n ? i u w ~ a ? m n ? s d s z n o ~ ~ ? u % o n ? i u ~ ~ m i ~ ~ ? n l l n z ~ i 4 a u  

nazniid ~r in?sqz i i i iu~m~iuvd~L~uqKiuLiu~ 

3. ~inimmaauf-iaula' ~ m o ~ ~ a n n ~ u ~ ~ ~ c i i r ~ n ~ i o ~ u n ~ u ~ s z a i n o d q t  

f lnaidc c ~ a ~ i n i o ~ ~ n o i z ~ i i % a n ~ i u d ~ ~ i f l $ i ~ ~ u f l i ~ i ~ n ? m 1 ~ m ~ ~ ~ i u 6 a a n i ~  
d 

4. ~ l t L L d P I A ~ L L U U d ~ ~ ~ ~ 9 ~ l ~ ~ ~ L L M ~ L ~ ~ ~ ~ ~ Q ~ ~ N  

qinaud (Jacob, 1989) ~ R i i n i o A n ~ ~ ~ ~ i v ~ n ~ 6 i l ~ ~ 1 u ' ~ ~ o m i n i ~ i ~ M "  

~n~uuiiawnisianis~uufLLazsio~sil~uu~iu 



auwr w8.r j (2541: i i 7) lhiinirAnmr$tlq5unifiw.luiZdLL'uuL~a 

r i R l u i ~ i w n i r G o u n i r f i a ~ n 6 ~ 1 n i n m ~  i t K u U l s ~ ~ A n ~ m a u B i l l  IuIr~J~~uX~nil 
9 1 9  d i i d " n a i u ~ m t n r ~ ~ n i r n i r d r z n u ~ n ~ ~ ~ ~ . r a i ~  w ' u i i ~ ~ m ~ ~ m a ~ ~ i n G m ~ i ~ m 4 ~ a ~ C n P o t l u  

-44 
n4unaaa.rrrmnii.rqinn4unququ ~Eji.rGMYEldim"ry~i.ranmnr~6'u 0.01 

l r ~ d i  ~ u i j l i i u ~ a  (2544: 124) ~ X i t n ~ ~ d t l ~ ~ u i i ~ n r r u n i t ~ u n i ~ ~ a u  

n6mfliamrTm~Wnio~~n"ilrytlidaio~n din~'urin~tluiuu'Eou~nm"ild 1 wuii 

~niwuii~swnAu~4iw~?~in~mflia~1i~l$~~~n~ldn~ 

qr f i ia  wiqa (2546: 80) l X ~ n w n ~ i u a i u i r o u a z n ~ o ~ a ~ ~ o ~ n ' ~ n ~ r l ~ ~ ~  

~~uu~~~nGm~riam4~~a::waZuXi~~qm~Ada?~inGm~i~m~a.rMYn~tlld'L~r::m'uu'~~~itn~ 
4 -9 

naudaio wuii ~ ~ ~ ~ ~ ~ a ~ C n ~ ~ u d ~ d a ~ a ~ ~ ~ m n i a m i n i ~ ~ ~ . r n i r n a a a ~ d ~ ~ [ i l n ~ n r r ; ~  

n i r l 4 ~ ~ ~ ~ u u ~ ~ . r n ~ m a i a m i a $ I u ~ n ~ s l " ~  

rqaqn?! ojnuzfinranoals (2550: un k r i a )  ~6w'~ui f tqnrrunir~t lu~~'u~1 
d l z w  

nimauuuzl6f?m ~ l a n n ~ t n i ~ l r i m l ? w a r ~ a = : n i r ~ ~ ~ u ~ ~ ~ y ~ ~ i n i ~ a i r = : n i ~ i w u f  
d n$mninmf ~ . r n i o i ~ n o i t . ~ % a ~ a n ' u ~ . r ~ ~ ~ h d ~ u i ; f n ~  dia5uld'n~auu~urrlrzn;Ufinw'isn6 

wuii r i n ~ ~ u i i n z u u u r a ~ o ~ i u b ~ m n ~ ~ i ~ i ~ ~ n r i r m n i ~ m h i n n i r i i ~ ~ ~ u ? ' m ~ s ~ ~ ~ d a ? a i  

~~wn inmfn iua~ jn imma~~u inn? ' i r i aun i rwm~a i l~~zm '~w"ud i~~  0.01 uamilii 

~ n G ~ u ~ r ~ m n ' , d a ? ~ i ~ ~ m a i i a m 4 n i ~ ~ ~ . r n i r ~ m a a ~ ~ n i i ~ a u n i r ~ m a a . r  





Y Y  
a" -4 d 

n l ~ ~ ~ l l l ~ d ~ ~ f l ~ ~ l T a I ~ ] n d ~ ~ ~ ' f l d  (Quasi - Experimental Research) 'dd 

l1t:nouiasndunnaea I ndu u a z n ~ r r ~ a u ~ r r  1 nlrr 1ncli;~~uuuwumonnam~ nj; 

E LLMU fl(sl~n8fld (Experimental Group) 

C Lmw n ~ u ~ ? u t - y  (Control Group) 

x r~nu nios'pl'lsnssunGnnlnifi GI oTnul4~~u~nimau~~u~Z@?m 

-X LLMU ~ I T < ~ ? ~ ~ T T U L L U U ~ ~ ~ $  



Y Y  

~ i ? a r i i ~ ~ r z ~ i n r i ~ ~ u n i o i + u ~ ~ " ~ ~  @ ~ r i ; s n n d u ~ q a r i i r ~ m u ' ~ f ~ n ~ ~ ~  

n i r ~ u K ~ a d i r ~ u u ~ i z  (Purposive sampling) ci3urin$au<uCsuu8nmiIi 2 iI 
nioflnm 2551 lrq6uudnaq dimadnw iq~?'nqwrrm$ ~~m'mn' iGn~iunmzno0~nit  
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riniwudLilunqu~aocii4Z;Ifiaqniu ~ o i i i u m a u ~ d i i  
C 

1. ~ ~ L ~ ~ U U ~ I T  

I .I ~ ~ f i h ~ u w u n i r < m n ~ ~ ~ o u f n ~ ~ p l i f i m f M " ' ~ ~ ~ ~ u a n i t f i a u u u : : ~ ~ f  
I 

4 94 u 4 

Rfirnaq Carpenter niia?un$unmaac ~~a::~~wunir~mnir~uup'ilmnqnrrunfl~P[ifimf 

uuudnA 6iaFuniu~auqu datn~rdr::~n~Liua~u<[ilri~auLLa::~oa:: t ic i ia i  

ncirwni~Iiil~LiuL~u $ u ~ u u ~ n w g M "  2 

I .2 @<o4~1~m?uuida $ n r 6  ~La::~anfiirM"1fluni04kii'ilnrrunir 

ZuufniiaFu~nuud~flun~juwioci~c~~fia~n~u 
0 9-  

1.3 $ < ~ d l ~ < d i d ~ ~ ~ ~ 3 l ~ ~ ~ s ] ~ ~ ~ ~ ~ l ~ ~ l ~ ~ U 7 l ~ ~ ~ Z ~ ~ p l l A f l f  

P 9 0  ~ ~ i a ~ n o 6 u a i ~ n u i d ~ ~ ~ a ~ a ~ a 1 u ~ a u ~ a l ~ n i ~ ~ m a o ~ ~ ~ a : : 1 n " ~ r a ' ~ ~ u + a ~  andYaiuaunir 

l td~uudnoq dimadnod Ga?fiqwtr~l l jP ddn"mdl<ndluR~::nffunirnir~nWiu 

$u2iu no::np?tilnwZnit 

I 

$aG 

1,6,13,20,25,28 

4,7,15,27 

2,9,14,16,21,23,29 

5,11,18 

3,10,17,22,26,30 

8,12,19,24 

a;r&drznau 

I. W ~ M A ~ I U ~  

(Cognitive Component) 

2. b; iunaiugn 

(Affective Component) 

3.b;iunisnsz.n'i 

(Behavioral Component) 

6onaiuniquan 

%a~a iun iqau  

%anaiuniduan 

%anaiuniqau 

%ana~uniquan 

% ~ A ~ I ~ . I M I ~ ~ ~  



1.4 @ < o ~ l l ~ u n l t n m f l a ~ ? m ~ 7 ~ 1 ~ ' i d ~ ? ~ l ~ $ ~ 1 f i l f l m ~ n ' a u ~ o u  (Pre- 
Y 

test) ~ i u a u  30 +a n'uniun"?a€iid$dfla~niu 
c-i , 

1.5 @ < ~ ~ l ~ ~ ~ ~ ~ l l ~ ~ l M " ~ L 7 ~ ~ ' i ~ ~ ? ~ l ~ f i ~ f i l f l ~ ~ ~ ~ ~ l ~  WAQU 

~~mniiq?i'u (riua::~3omZuni~wuan FI MCI I 38 ) 
C 

2. airii~Qunimmaac~~a::~~uoaunu%a;a 

2. I @<uii~iiunit~~qnttulw"n"'utd'nb"suu~u3~uuillnwi~d 2 dflu 

n ~ u w i a d i c h n a 4 n a u  luno?a inGmniam~L~uL?u i ' a ~ n i o d r z q n ~ ~ ~ ~ a n ' ~ ~ m o i e d ~ u  

~~azhoa: :  i i ~ 3 u u $  I g n i r i l l n w  2551 1 ~ 1 4 ? 1 ~ d ~ o ~ d n ? ~ i ~ ~ i n 4 f l ~ ~ ' I I ~ 4 ~ 5 ' ~ ~ s ~ ~ ~ n ~ d  

~ m U r i n ~ u u i u ~ E a u ~ n w ? $  217 d~~un~unnaasl6?uni5mRqnt~unit~uuf 
<A , d nttwnifla~mhuuanioaaub~u::lw"fEm~a~ Carpenter d a u t d ' n ~ o u & ~ l s o u i l l n w ~ ~  216 

d~1un~un?u~u16~uni~<m?qnotubb~udn~ 'a~uitl::n~u~nai&dmiw"a:: 3 RIU (RIU 

a:: 55 ~ 1 4 )  L ~ ~ M I ? ~ I  6 &dmlG tau 15 A I L I  

Y 
2.2 daiiLcunitim?qnttulw"n'uld"nb"suu~ilfla4n$uRtumiuLuavin 

~ ~ a m ~ ~ u ~ ~ w r m i P j n n i o ~ ~ u f  4iuau I 5 RIULL~~  @ 7 ' o n n t 1 a ~ ~ & h u  (post-test) 

Tmol+~~~ubnaiufiiuion2unit~~n"ilsyvi~Gmnifini datniorlt::qn6Ldoan'ulo'mtidau 
Y 

uaz3oaa:: ~baa~uuin~~s ln~ io?a iA~m~i f lms"n"Utd 'n~~~.n 'd f l~4n~u 

2.3 ~~ur i1u~~ imna iu f i i u1 tn lun1o~~n"~syv i~Gmpl ia~4~~n: :~~~Tm 
9 1 -  a~~nma~ainr i rm~io~4uim~a~lw"n: :~~uu ~~a::dini~i~~ti::G+aa;la 

@ i ~ r i i ~ ~ ~ ~ u u ~ l 6 ~ i n ~ ~ ~ ~ i m ~ a i u f i i u i t n l u n i t ~ ~ n " i l s y ~ i ~ ~ m n i a ~ 4  
w 

L L ~ : : L ~ U ~ ~ L ~ ~ A ' ~ ~ ~ ~ ~ I F ~ ~ ~ ~ I ~ ~ ~ ~ ' I I ~ ~ ~ ~ ' ~ ~ U M ~ ~ ~ ~ ~ ~ Q ~ ~ ~ ~ I ? I A ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ' I ~ ~ ~ U ~ T N  

d i ~ ~ d ~ ~ a n i ~ i 6 n i d ~ ~ ~ u n i ~  WQ (Statistical Package for the Social Sciences : SPSS 



Ir 

for Window) ~ P I u ~ L R ~ I Z ~ % Q ~ R ~ " ~ ~  

I .  ilnwnqiuairrisalunisbbn"flqv1imGm~1inm~~odtd'nGoun4unnna.rd 
<.A L, 1 6 ~ u n i ~ ~ m ' n q n s s u n i s G n u f m G n n i ~ ~ s n l a ~ ~ u ~ n 1 s a o u ~ ~ u ~ Z f ~ a ~ ~  Carpenter Tnolii 

rd u " 
nz~~uuaouvknirnnaoa$16~1 nbLuu~mn9iuaiuis a~uni5 '~~n"f lqv1i~~wPI ia  wmI-?a'9u 

K d ~h~tluuir i iuqmaii iu"~~~u~aan$w F;iu'ariru~arnZm$aoa=: ~~~-6i~uaa~uuuislqiu 
Ir l l 

~ ~ 6 ~ ~ i u i ~ 1 . k ~  L ~ U Y  ~ L ~ ~ ~ ~ ~ ~ I ~ ~ I ~ ~ u ~ C P I ~ ~ T ~ " ? ' I I I ~ I O  nsznsq;rAnwi%nis Ao 
I, 

Fonaz 50 '~laanz~uuaauM'~~Y"u 

2. ~ ~ o u ~ ~ u u n a i u a i u i ~ n ! u n 1 s ~ ~ n " i l ~ v 1 1 ~ $ m l ~ ~ o . n h ~ a u n ~ u  

nnaaaruzn4unauqu T m o l i i ~ z ~ ~ u u a a u v n ' ~ n i s ~ m a o a ~ ~ n ~ ~ ~ u ~ m n ~ ~ u a ~ u ~ ~ n ~ u n ~ s  
rd v A' d ~ ~ n " f l c y ~ 1 ~ 6 m n i ~ ~ ~ n ~ a q u a F i a ~ u  uiriiu~mv116iu'sGu~~~nt5lil i i ~ u n a ~ u u ~ i ~ s ~ i u  

~ L ~ - , M ~ ~ ~ ~ ~ ~ I ~ L L ~ ~ ~ I Q ~ B Q F ~ I ~ " I I G ~ L ~ ~ A ~ ~ ~ \ ~ ~ O ~ I S ~ ~ ~ ~ ' U F ~ I ~  (t-test for two 

independent samples) 
- 1 9  

3. ~nw~~mnnwa~' l r inGm~1i~m~t la~td 'n~~ur ieu~azv1n'~n1~m'nqns~u 
rd v n i ~ ~ o u ~ n ~ ~ n i ~ w s ~ ~ ' ~ ~ ~ ~ u a n i s f i ~ u ~ ~ u ~ ~ w " f ~ m a a ~  Carpenter ~ma~ inz~~uu~qmn~da?~~  

n ~ n n i ~ w ~ ~ ~ 6 u i ~ i u ~ ~ w i ~ i u " a b j j u ~ a t l n G w  ~ii~iodLuuuiw~iu uaznmaounqiu 

~~mnFi id ' l radi iu""11~u~aan6m6~unisnh~a'~d1~ (t-test for dependent sample) 



m a d  i w a n i s A n m ~ ~ i ~ n i u ~ ~ n ~ u n i ~ ~ ~ n " i l ~ ~ ~ ~ ~ m ~ ~ ~ n m f a e i l ~ n ~ u u ~ u  

u'souiinw5d 2 ~ l ~ ~ ~ u ~ n i r n e u u u : : l ~ ~ m l u n ~ r ~ m Z q n s r u n i r ~ u f  

ncirmninmi rii~auawan~oi~nsi::w'$eyalum~s~;~d 2 





~ 7 r n a A  5 u ~ m ~ d i u " l i ~ a G m  (;) r i iLdoa~uuuint j lu (s) ~ ~ a z n i m n a e u r i i $  

(t-test) Lw'onn~ounaiuuwnsiit~atAzuuuA~iu~iuitnlunitLLfiilryui 

nGnninm4tzuii~n~u~mnatua::n$un~rouuqu 

q i n n i t i t d  3 w a d t i n g i i  d i l i a ~ u ~ ~ a ~ G ~ a a ~ ~ ~ : : ~ ~ u u ~ ~ i u ~ i u i t n Z u  

nioun"ilryvinGwnia~h~tCn~uun~unmaatua::n~~mau~u4di1viin'~1 30.0545 LIRE 

26.0556 ~ l l u ~ l 6 U  ~ ~ I L ~ ~ ~ L U U U I ~ ~ T ~ ~ M L ~ ' ~ ~ " Y  9.0624 LLRZ 11.3892 " l ~ i l 6 U  

.pinnitnmfiauhifl (t-test) wuii riniruun$unplaactfl%uu~n~mauuuzlw"f?[~llun7Sm 

' I ~ n r t u n i o ~ u u f ~ r i i n ~ [ i a ~ f ~ n a i u ~ ~ ~ i t n ' L u n i t ~ ~ n " f l r y u i ~ ~ ~ ~ i f i ~ f ~ t ~ i i ~ n ~ u n ~ u  

n ~ u q h d r 6 ~ u n ~ ~ m i i . p n t ~ u ~ ~ u ~ d n i  oditiirilldi~$ln7tfi~'ido::~u .05 



m n a ;  6 uan~diu'aciju~aanm(;) d i c d e 4 ~ u u u i w ~ ~ i u  (s) URZ~I~PIRBU~IS 

(t-test) aesnruuu~qmn~doiainGmfiiwmi ~~anm~auna iu~~mnd i taec  
i n:t~uu~~mn~deiai~~mpii~mha4td"n&u~u~sou~n'If?~w 2 n d u d ~  

~~u~ni~~eu~~u::l~~mlunis7'm'i~n~~unirI"soufnCm~1iamid~~ioouuar 

vlc4ioou 







doz~ ins~ l~un~o? ium~~d~ f l u~n3uu$ur i suu~na iSd  2 bq3uulu 
Y Y  

kn'Pld1rinciuntuzn?9uni?nit8nai~u~u~iu ntznsqtAnmiinw %rQqwroory? 

@ ~ ~ L $ ~ ~ n ~ ~ 6 9 ~ d l ~ ~ ~ ~ ~ b ~ ~ ~ ~ ~ n 7 ? ~ u ~ 9 ~ u ' l ; 1 L ~ ~ ~ 1 ~ l ~ ~ ~  (Purposive sampling) 

Lflu~n3uu4uriaouAnwgd 2 Snitanal 2551 I tGhuinoa d i v l a i n a ~  <dain 
d A . 4 W . 4  

qwttmqt a ~ u u n ~ ~ u ~ u ~ l s u u i ~ n w S d  2 i i u ~ u  10 fiatifflu Inutinbuu$u 

~ f i s u ~ n w g d  219 U R ~  2/10 ~ i ~ u ~ n ~ c l u # ~ n ? ~ u n i u i t n n i ~ n ~ ~ ~ u u t z h ' u ~ ~  ~q$u 

L s w  4 eqquqsvi in i tL~an~nGuuLw"a~~uni t~<uqin~n~uu 8 r i o a ~ c l u i a ~ a  ~ q u $ e n t . r #  

$ ~ I ~ ~ ~ L ~ ~ ~ G ~ ~ ~ ~ Q F ~ ~ L L W M ? I ~ ~ " I I I  h ~ ~ ~ I ~ m " d ~ ~ 1 ~ 1 ~ n l A ~ ~ ~ ~  2 ~ f l l ? A f l W I  2550 

1n6ri;aaniruind~m i ~ u ~ u a a ~ b t G u u  iTa rin~uu~urisuuAnw?ld 2I6 uazQnhu 

i u ~ s c l u a n a l ~ d  217 qin6urii ~ir iari juuan~maaqrin&utqnmqfia~~qniiquiMm~au 

n ~ ~ u ~ ~ d t d t ~ u T m s H d i ~ a d  (F-test) ~~wuii$qfiaafias$n?iuLLd?drqu'kiLLwnFii.jn"u u6q 
C 

n m f i ~ u m ~ i u ~ ~ w n F i i ~ a a ~ d i ~ ~ G u ~ a a m C m a a ~ l d ' n ~ u u ~ ~ f i ~ ~ f i a ~ d i ~ ~ ] d i ~  (t-test) m n i ?  

n m f i o u w u i i d i ~ d G u ~ a a m ~ w ~ a ~ r i n ~ s u ~ ~ a a . r ~ t ~ r i r r w n i i ~ n " u a r i i ~ ~ C u d i ~ ~ n i ~ n ~ ~  

d o z ~ u  .05 4qi;aii ~ ~ ' n l i ~ u ~ ~ ~ 8 ~ b ~ ~ A ~ i U ~ ¶ i ~ ~ 6 1 f l i f i m ~ d O M n i O M ~ W ~ ; I 1 ~ b L 6 1 n ~ i i Q  



d 
~nw.ruan lg lun immao~ IAuri uwunirs'nnisGuuf &sninlo::qnsi 

~do?hb r i d~u t t a r%ua : :  dl3uu~nitaauLLuzl6fZmqaq Carpenter IuniSmZqn~ou 

nirGaufnrirmninm4dia5un~unmaa~ aazuwunio4'mnirGauf &.rniodozqniLdu~n'u 
dw 9 f ndsuuazkua:: nqmnqnrmuuudn~di~hn~un~~qu lmontjunmaacl4uwunio 

Q n i o G o u f i i u ~ u  7 L L W ~  n ~ u ~ ~ u q u ~ u w u n i ~ m n i r ~ o u ~ i u a ~  15 L L W ~  I~L?RIR~U 

admica=: 3 miu tdul?ai 6 d'daiw's?u 15 AIU 

Ln%qdad~fluninnn"uoa~~u%a~a 
d 

1. ~ ~ ~ ~ ~ ~ ? l ~ ~ l ~ l ~ ~ ~ ~ ~ l ~ b b n " ~ Q ~ l ~ $ ~ ~ l ~ f  ~ f l d f l 10d t~q f l 6  
d ~ s w  K d  

~do?n'u~moid?u~~az$aua:: &duL~uua'slCoiiulu 5 %a nr;?qunhtau~wel$nmnau 

uRj8audi~Tun~unna'il.j~~a::niun?uqu 'L4r~ai luniwi ir~uuTm I 30 uid lmu 

i i ~ i n ~ i u o i n  0.36 - 0.69 P ; i d i u i s i n ~ u n  0.44 - 0.67 LLA::P;IRII~L~(J~LV~I~'~ 0.77 
, 

d l p w  2 A d #  
2. ~~uuaYolnmn'isia?~i~$m~~iamf i iu?u 30 %a nr ;aqua$i~ .~u ~ a . ~ n i  

n~iuL#oa~mol4~mo~do::3ndLLaadi (a ) sad a A?aUlJlR (Lee J. Cronbach) dirk 

0.93 

~ s w  v u  d n a a  
lun i f iqonk i ;  ~ a u n i o n m a a ~ n ~ u r ; ~ ~ u ~ ~ u n ~ ~ ~ u . i i i ~ b u ~ 1 ~ m 1 ~ m n m m a ~ ~ i  

d  
Rr~mniam$din5u.ld'n~uukq~aqniu qin?uriin::Lruun16uinmfiaun?iuuwniiqq'ilqFii 

ld 

~ ~ r i j u ~ a ~ ~ $ m r a t C n ~ o u M ' i l n ' i l ~ n ~ u ~ ~ a F i i d  (t-test) wanirnnaauwuii  diriaciiuun 
,ad 

nr imaa tCn~su~~na~n~ukumn i i~n "u ' i l d i~~Cud i~~n i~anmnr : :~u  0 5  %%ii 

rinGau~~no~nrjuii~qm~'iia;jqin5mfiiam4iauni~nmaa~k~Lmnlaiion'u qin?u@<u 

iiriruniSmiiqnrsulw"n"uCn&uf~na~n~u6aamu~a~ lmsCn8oun~unmaatl6knirl4 

i~u~nisn~unuzl6fZmluni r~m~~no~uni~G~ufn$mi f imf  d?uCnGuun~un?u?uMk 
d w ,  

niSmnir~ouniraau~~uudn'i uroqnnqntounoum~uL<aM~dfiiauml'jluLLuuni~nnir 
Y 

8suf  @bnmaaua&Bou (post-test) C n G 0 u n j ~ a ~ n ~ u 6 ~ ~ ~ ~ ' ~ u ~ m ~ ~ i u n i ~ i t n l u n i o  





~ i n u a n ~ i i T u $ n u i i  rinGou$ua.i'suuAnwi34 2 dl%rruqnis~ouuuzl@ 

~n~un i rP i i i i ~n? run isduu f~1~m~inmf i j na iun iu i tn~un i~un"d~~ in~m~ i~ [ i l f ~dn i i  
Y I .-" e . 4 e  

~n~n~uminniuumTnun~u~'~~in is  ntznowilnw%nis Aohun:: 50 ~o.~nz~ruunau& 
I Y Y Y  

%flu dtrfluIdwiu~uu3~iuim"i]17" fiCsisrilurwtiz rru~nionauuuzl@Am iflunit 
v A  v Pi v=i 9'slnitiouu~n~uuni~~T"i~n~iuf6~u~~iur4il~niulum"~Cn~ura~ nion~rsuunhd 

di pi4 K a 
~ ? l ~ f b ; ? ~ ~ ~ ~ ~ d ~ ~ d d ~ ~ ~ f i ~ $ ~ ~ ~ ~ 9 l ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ l ~ l ~ L ~ ~ ~ ~ l ~ ~ ~  .r~namnksriuAi 

nd i~aed  nif~nuaafuazra.rnof (carpenter & Lehrer, 1999: 20-23) d n d i ~ i i  iiqnoou 
v.4 v n is~uu~n~uun ionh~na iu f~ i~~Gmni~mf6~umu~a. j .d~ud~r~3un~ iu~Q1 lq~ i~  

C 

nGmniamFao.rrinhu uanqin~nisl~~~u~nisaourruzlM"fAmlunisTm'i~ntsuni~~uuf 
¶/A v v  4 4.194 ~ G m n i a m i  cfluni~miiqn~suni~duu~~l~un~suul.a"n~zu~unitn~uZunisd~umn~n~~u 

~ilnLninlfiCnduu~rFia::n$uI6Gi~nuoAi mauuaziinis?winGqi4N' iid jtl'u~u$n'u$u 
v w  4 duu dibunvuuduyuuaddrrmndi~bbnzvainvmiu~in~~ourinbuunu~u 7 dquH 

~ . h ? u u ~ u u d n i u  ~niouuilbnirprfiuubiuu ibu~~m~ad~uiadn'ubdau 7 ~n%?d~d 

$mbnia'LM".ld"nGouI6iqun'u~m i ? u f i i r f i d ~ u i  &nwai?a a~dnuirazunrnLura~mdd 
A 4  A' nidu~zn'u d i l f i ' n~u~ i imn~ iurQi l~wana~ lun is~uup~Gmni~mf  namna"n\lnVuEiindiq 

~ ~ ~ L I I U U ~ I I R L U L I ~ L ~ I ~  (Hanna & Yackel. 2003: 227-236) dndl? i i  n l k j d ~ 8 i r ~ s " l W ~ M  

d u u " d u d ~ r a ? ~ n ~ ~ u ~ Q i l q ~ i ~ n ~ m n i a m F a ~ ~ M Y n d ~ u  r~azn~mpI&a~n'uAindiaqa~ 

n i 5 ~ w u n a h ~ ~ z r a ~ r . r a f  (carpenter ti Lehret. 1999: 20-23) d n t j i q i ~  iisnsounitGuufi 

r ~ u n i s ~ ~ u ~ ? a n i o ~ f t d i u ~ ~ a n : : 8 u ~ ~ ~ C n ~ u u ~ ~ u k d ~ r n ? ~ ~ 1 ~ 1 u ~ 1 1 l ~ ~ 1 ~ ~ G m n i n m f  
Y 

uadM'n~uu U ~ ~ ~ ? ~ C ~ " . I A ~ ~ ~ ~ Q Q ~ ' Y L L M ~ ~ ~ " I I O ~ ~ K N L L ~ ~ L L ~ U <  (Adam & Hamm, 1990: 33) 

dndiqi i  n~orrfiilry~ii~uriur~un$u~z.j;ilfiCnGaudsz~un~iueiihluni~r~n"ilry~i 

u~nni in is r rn" i l l yv i~~u~i iw"~nur~ua qinnqwahs6u iuiszrfluwadilfiCnGuudI~s"u 
X nisl~wnisnau~~uzlfifAmlunis4mii~ns~uni~G~ufnGm~1~mf i n a i u r Q i k l u ~ u e v i  

nfiwniamf ~ ~ L ~ ~ W B ~ ~ ~ R ~ I U ~ I U I P P I U ~ I ~ U ~ " ~ ~ ~ V I I A ~ ~ F ~ $ I I ~ ~ ~ ~ ~ I M T : : K ~ ~ ~ ' I M L ~ N ~  
Y I I  

~ u i i ~ ~ i v u m f n u n s u ? ' ~ ~ i n i ~  nsznsa~AnwiZnis Zahuaz 50 





WRPIG~~' I I~~~TP~I  qqwu (2544: 11 0) d ~ u i i G n ~ u u d i ~ u u ~ i u ~ d ~ u u n i o I " r u u n ~ o a a u  

n f i ~ n i a m ~ d ~ ~ u ~ i o u u ~ ~ u ~ a ~ i ~ n ~ i u ~  ~ R ? I U L % I ~ B U ~ U U ~ U A I ~ I U I ~ ~ ~ I F I ~ I U ~ ~ ~ ~ ~  

4 wniirin~ou$$uuniudn? viiua~~Ru~n'uwa41u;j<u'11a;1~~w (Wade, 1995: 341 1-A) d 
w u i i ~ a 5 u ~ ~ ~ i . r n i o i o u u ~ ~ i ~ ~ m n i a m ~ o ~ ~ n I " r u u d i o u ~ m u l ~ ~ n o o u n i t G ~ u f ~ ~ ' ~ u  

~ ~ u l M ' y " ~ a u n ~ s ~ ~ i u f ~ a u m u ~ a ~ G  n:~~uu~~niiCnGuudiouumiudn'i~rii~ijC~iin'~d 

oz6u .05 LLa~flamn&~dh4ild;j<€J'IIad ~ i & ~ ~ b ~ a ~ L L a ~ h f l d :  (Carpenter et al, 1989: 499- 

531 ) d w ~ i i ~ n ~ ~ d ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ n i ~ a ~ ~ ~ ~ u : : ~ ~ ~ ~ m ' ~ u n i ~ m i i ~ n o o u n i ~ i o u u ~  



~ i n w a n i r i ~ d w u i i  <nSuuiuusuuifnmiICi 2 dl+iuuqnitaouuuz~i 

~nhn i~m~~nosun i s$uu f~$mn i~m~ i j~~m~ id~ ; j " 11 in f imn iam~r iau~uu~~ : :~n '4 i 'wu  
8 Y 

~ionnsii.rnio$itijw'udiR'r)dni~~iiidTzm'u .05 ~d~rir i lu~dmiuauui~iui~q~?" @7'u 

nkr~nwii nisl4L~uanisaau~Lu::lw"~~mlunis~m~qn~tunithufn$mniam4fu &zij 

M n ' n d l ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ w " ( ~ 0 ~ b ~ ~ ( ~ d ~ ~ ~ ~ n " d Q M i & 7 ~ l i l ~ ~ ~ 0  ~iu~Amua::alqwa 
4 9 ,  niirt~~nitu~d~rriLAa~iLauaiimaumImman~u~La::XuSuu ~ q ~ ~ u ~ f i ~ n h u ~ u t j t ~ h c  

n~iu~%ilk~u~~aain$mpl iam~~~umu~a~i imiu Lrddiv?uw'n$uuuirnjudr~lna"7uam.j 

n ? i u ~ d u ~ u n i o a ~ d ~ i u ~ i m a u  ~~az9"snis~l.a"lunis~~n"dr)d~iq::ijw~'*mns~u~1~n~~o~nitG 

d jdirwis'n"u$u~uu ~ m u ~ ~ w i z ~ u n ~ u a a ~ w ' n ~ u u d ~ w a ~ u q ~ $ n i ~ n ~ s ~ u u ~ ~ m f l ~ ~ ~ h i  
d .ItLfludquM<q~U~Ur"TUM f i $ U ~ ~ ~ ~ ~ ? l ~ f l ~ ~ ~ ~ ~ ~ ~ ~ t T ~ ~ l t $ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ L ~ l ~ ~  a 

a aqnisd~iluidudmoa~unqiu~mLfiuyo~~~u ~ % a q a  (2530: 232-237) n n r i i ~ i i t r i n h u i i  A 

add 1 4 ~ n ~ u u u ~ a z n u c i a u i i n ~ i u ~ ~ n n d i ~ n " ~  <n$ou~~uunriimniam4Ld~q::ijL~mnm~mma~'11i 
4" d $4 pl$mniank~oa"~lurmz~un~~uumbTuum~nniam4iou~zi iann'1~~lsioiai  

~riimniami ii.rrinipuuiiruunrirm~ian~iauv~ain~uudijwafiqniiniqnitipuu 

nriamninn~iiq::ii~nwmzm'qt tiaauSuuncirnnian5 i ; n ~ i u ~ u ~ ~ ~ u i t $ ~ u u ~ u ~ : : u : :  
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