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The purpose of this research was to study misconceptions about "Numbers" of seventh grade 

students in schools under Ratchaburi Educational Service Area Office 1. 

The population of this research was seventh grade students in schools under Ratchaburi 

Education service area office 1. The samples were 402 students in academic year 2009. The research 

instrument was written mathematics test on "Numbers" constructed by the researcher with the reliability 

of 0.76. The interview on "Numbers" misconceptions was also conducted. The data were analyzed by 

means of arithmetic means, standard deviation, and percentage. 

The results of this research revealed that misconceptions categories were ranked from highest 

to lowest as below. 

1) Distortion of theorem, law, formula, definition, and property: most of students 

misunderstood about basic theorem, law, formula, definition, and property. Consecutively, 

students memorized basic theorem, law, formula, definition, and property wrongly. 

2) No verification of solutions: most of students worked correctly on mathematical 

procedures, but they could not find the right answers. Consecutively, students used wrong 

mathematical procedures, but they could find the right answers. 

3) Technical Error: the misconception was the careless calculations. 

4) Data Misusing: most of students did not work for relevant or wanted answers. 

Consecutively, students neglected some necessary data for solving problems. 

5) Misinterpretation of question: the students could not translate verbal sentences into 

mathematical sentences. 
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fia ~ n a i u ~ i n d ~ : : l u n n i w u i ~ 3 u d o : : P 0 ~ ~ ~ m ~ i ~ ~ ~ % ~ n ~ a ~  

3. 6 i u n i r i j I ~ ~ s u n q a j u n  ng t w o  uncaiu unznud (Distorted Theorem 
4 

or Definition) iiu~uvinunnainLn<au~o< 
X 

3.1 n i n n a i u ~ ~ i k n u ~ i u ~ ~ u a n ' u ~ ~ a ~ ~ 1 n  ng t w o  uniiulu unzflufi 

3.2 i i n q a j u n  ng qwo uniiuiu ~a::n~uIWiin 

4. ai1ua1nnioflo~9~ou~u~::v~i~fli?un"il~~ (Unverified Solution) !uIu<flJ 

Inn imniau~qd  

4.1 Rwaur?niioa c ~ i i i w e u i i r 9 i n l ~ n ~ ~ i a u m  a%4iweulr i~3u~ndih  
l, 

4.2 a'wwouk u i4 iwnqn 
rd 

5. 6iu%a~nnnlnlu~nnirnni9~1 (Technical Error) iiu&~flunn~inLn$ou 

n i n n ~ i ~ o z ~ ~ ~ z ~ ~ l u n i ~ ~ n ~ i u a ~  





ulun'nu' motriuiilminlmsjn@i Concept lmiml~~ui;nitioun~~mnsiitn'u 

aen1dusii j~~iuvui~l~IIu~~u~n'u l6ui-i n~iu~nmuuan uuGm uCwiw uluni? uCuuFi 
a d,  

v%i-nil ~ n i r i < u i ! @ b l ~ i i i i  uulun'nri. atuunnisilnw riniminoidilnw 

L~u?riu&t~fifi;lrquvuiflnatiqii uulufl~ri. I5vninvniu njeia~: 

fJm(Good, 1973: 3) ~ ~ ~ ~ ~ A ? I ~ M U I O V Q ~ U ~ ~ M ' ~ ~ M ~ ~ M  Dictionary of Education 

41 " ~ C l d h l d ' "  VUIU& 

I .  n~qu'lnhdiyKnina6~a~d~ud~znau v~atinw;mzi?ud~~uq~niquunaan13u 

n$Gluw?nll 

2. &-ghaoiL?tnmuPink?ld riw~?tuiustou~~u?n'unniunisfld' Asmstiosiw! 
- 4 s  

3. ~ ? l u e n n ~ u n ~ n  ~ ~ i u i i i u  n?w'ln ~ I Q ~ ~ w A ~ ~ u A ~  

COLMMLGTC~ (Rothenberg, 1985: 2) ~ f i f i A ? ~ ~ V u l u ' 1 1 0 t ~ ~ ~ . n ' f l ~ " I ~ L ~ 4 d % ~ l  U8Z 

isiinui ~ j d  l l u ~ u M ' ~ ~ u ~ ~ t ~ J % q j ~  auqu84 ~ ~ i ~ ~ n d d s ~ n a u l ~ u u u ~ ~ n ~ i t ~  44: 

~ ~ W ~ Z % L P I W L L ~ Z ~ A ? ~ ~ ~ U ~ " ~ ~ ' ~ ' ~ Q ~ I ~ L ~ ~ ~ L M ~ L ~ M W  d~uufuvinulun~iuuuiunic 

~m7nuvh uluvinu%~i~flui~u~ni~Qu~ ariLiluwnntdd169qnnqTnkunsatnir?u$un 



~ a 6 1 m u  (Fieldman, 1987: 5) ~~6P1aiuvuiuno4u~un"~1u??"~i uu~uf l f i6~f lunio 

<mn j u  &am mynioN' v%~1u~iiqnmudnhun~~n'u~4im"~un'u u&flfi6+116~i?m 

n~ iu~$ i ' l kd~e i14~  'lb;jiuic&.~ v i i ~ ~ s i a i u i r a i 1 ~ ~ u n i 4 l v i ~  d~~iwul f io$u@$rt i  

a i u 1 o n ~ ~ i l ~ l 6 ~ i u d o z ~ m i o m ~ c i 1 u u i ~ n ~ ~ ~ ~  

o i ~ o u 6  (Arends, 1994: 8) 'l~6n?iu~uiunn4u~un"~1u"I?"ii "u~unk6 ~ ~ 1 0 i ? 4  

n ~ i u ~ 4 i l q  n? iu~nae4~nnn~ i ide~ i ]e i i ; I ~  o e ~ B i ? ~ ~ i  ~ n z o i ~ i ~ ~ ~ n ~ ' ~ i ~ ~ v i l n u v %  
I Y 

A ? I u ~ I ~ ~ ~ B P ~ ~ ~ M ~ ~  

fp?uunznnafihloei (Goodwin and Klausrneier. 1995: 1) ~~~~R?IUMUI(IID~ 

ulun'nu2iii 11ulu5fi6 lio n ~ i u n i u i o o d ~ z u ~ n l 6 ~ ~ ~ % i l ~ i ? ~ ~ m ~ n w 1 l d : : a n ~ d ~ d i ~  Lj 

ii4z~flu5'mq ~vynioN' (iWnozu?unio ~ ~ d i ~ ~ i ~ ~ u n i 4 d i 4 ~  i u  ooanqiniitdu~ii u ~ z  

~ u n t u z i d u ? n i r ~ o i u ~ o n ~ ~ o u ~ u ~ ~ ~ ~ n ' ~ n ~ u i ~ n e ; ~ d o z m n ~ ~ u ? n ' u ~ ~  

qQau fi'dRzo1~1 (2537: 2) ~ ~ ~ ~ 1 1 ~ ~ ~ 1 ~ ~ ~ 4 ~ ~ ~ n " p l ~ ? ? " ~ l  ' ~ l ~n "P l  6 i f 3  

~ ~ i u o i u i o o l u n i ~ m 4 i ~ ~ n ~ ~ d i ; 1 ~  miuqmauuTdLviiounir IXuri nnu aiclu 1&1ju 

YRY ~ ~ ( ~ u I u G P I ~ ~ ~ ~ u I ~ ~ ~ : : ~ ~ ~  d1ql kLL4 2 ~~;UI~~Z~NRUU?BE~IQL;~~?~'U L?U 
44 " ~z~iia'4~unnl.rmzLflu~4nau l6~1,ri ~lr?utyuin oi4onuu6 ~ iu%i?  ~flu&u~ 



qai sidnwiau (2540: 5) lriilfinaiuvuiuaa;luCu<flu"Ia".ii uuCunkJ vuiuPnq 

8q~3na6d13unuidaa~ 1l?8~0llmlf66il\l1 di ;n~iuvuiu+au~u~ 

mnyuq~nff ~q?tyaq~~~nff  (2546: 3) ~~f in~ iuvu iuao~uC~<wuZ~ i i  u ~ u ~ ~ f i  J 
rtuiu'lq n i w ~ u n a i u ~ m i ~ ~ u ~ ~ f i ! ~ u  "niwKa~rnu~ vuqmadaaq6; i t res  uuaiin $a 

ca P I "  

d~ ingmom damnatldzh 1 Wnhunid 



9 1 ~ 8  Lm?fi ~~f i : :~EI~ln~s'th (Cooney, Davis and Henderson. 1975: 12) la6 

LanLnId ufi::htLan (Eggen and Kauchak, 1995: 9) ~ ~ ~ n ~ i u ~ u l ~ ~ ~ u n ' f l l d ' n i ~  
- id ,  

nrirwnifimR?"di ~uIuvinrini.rnrirwnifiw? ~ilunqiufim n?iuLa"ilknmal/nmanu.ad9Lh 
a r a ~ m ~ ~ i ~ i t o < n d t : : m n ~ " s s < m n ~ u n ~ ~ ~ ~ ~ r i ~ u ~ ~ u d u i a d s n i u u  I, -id lmaciiu 

Y I  

no:u?un7rGauf ~ d u  u~uv%rinoaplda~su;urji ;a Eddcvdoun'iinu~nneaE?un'qi 

Inul%7 (Tournasis, 1995: 8) ~~ f in~ iuMuiu~~un '~ ld 'n ian$m~i~ws" l7"~ i  

uuTun'n6nian5waifiws' Lilun~iufim~uim.jiiaLda~n'un~w~ifimi ~ ~ i i m ~ i n n i r h u ~ e s  
dd 0 v 4.4 ~ n h u n u  wodt 141 ~ m ~ l r i n  iffluaiuisn u u n ~ s : : m n n a ~ i ~ ~ ~ n u n ~ i u ~ u ~ u ~ ' ~ u u a ~ ~  

&uWYMs'n'ulW. 

f i ? B d  ~ ~ a ~ ~ i ~ f i C 6 ~ 1 6  (Schwarz and Hershkowitz, 1999: 4) I f i f i ~ ? 7 ~ 1 1 ~ 7 ~ ~  

uIun'fi6ni~nGrnnifiwni;ji uu&n'nrinisn5wnifimi Lilun?iuL%ilknoql(n~fi~~~u~fiui 

~inno::u~unirhu~uIun'fl6 ~ a f i i u i s o ~ ~ d o e n u ~ ~ i l u u ~ ~ u ~ u ~ ~ ~ ~ G m n ~ f i m ~  





9 "4 4 

$n~'lralj (Russell, 1956: 16-17) l&uc;lu~uflfildconnl?h 8 d r z ~ l n  mqu na 
rd A 

1. ~ ~ u n k ~ n i ~ ~ ~ m f i i n m s '  (mathematical concepts) :a u~unYP[unrno?n'Yiiu?u 

Kqlna n ip in  :ql~m<uodaualu~wdr::iiTu 

2. u&n'fiu%&qnai (concepts of time) ~ d u  141 d io  GILI LGU naiqflu 

n n i q h  unzqnniadi.rl 

3. u~uflf i6ni$noif i in& (scientific concepts) ~iluulun'fi6~dtzno~m"~ou~un'fi~ 
A' 

nitnr5mninmi u l u v i n u l u d a t n a n ~ a f l  a~i:~nuininmmus~n'uniGmd 

u r i u s u r e t ~ ~ n i  i j R  ~ m r i n  imzdnngnioru$ul 
II 

4. u&nii6Lde?6umuLaa (concepts of the self) 38 n i 9 n ~ A ~ ~ ! A ? i u ~ f i i 1 ~ ? ~ 7 1  

~i luazls L ~ ~ A S  ~ i l u o t i i . ~ ! ~  

5. ulun'nriniqknu (social concepts) 1 . d ~  ~ ~ 1 ~ 5 u < u ~ ~ z v i i ~ y ~ n a  l u a u  

dt::ri8dlmu ~ ~ R S T T U  u ~ z ~ q A n ~ ~ u Q i i . ~ l  Ci'~~nm~aonu1 
rd d 

6. ~ ~ ~ f h l 6 n i d ? ~ ~ ? f l n i ~  (aesthetic concepts) ~ A ? i u & ~ < ~ ~ n ' ~ ~ f ~ n ' f l ~ ~ ~ n ~ ? n ' ~  
Y 

fi?iun?uaiu ~~az~un'uuhflfiriniq5qn~ ~ d u  qun?on i~ lun i t~ i ; t l ~  mum; 

7. UTU~~~~GL~%I?~'UR?IU'IIU$M (concepts of humor) ~ ~ ~ i n i 9 s ~ l ~ ~ o u l 1 1 ~ 1 ' 1 1 ~ ~  
d A 

K ~ R U  U I ~ ~ ~ L T ~ U L I M J ~ ~ U ~ ~ ~ B Q K ~ ~ ~ P ~ Q  LLiaiqbau$ulu~n&qAuvi.jn'lm" 
d d 

8. u ~ u f l f i 6 ~ 8 a ? n ' ~ 1 ~ ? o ~ ~ u ~  (miscellaneous concepts) L ~ U  ~ ~ o ? n ' u ~ ~ i u m i o  LWPI 

ndnsiu 1Tlum"u 

Ir 

~RIR (cecco, 1968: 20) IM i~~unu lu f l f i r ioan~ i lu  3 dozmn nfrll&K~Qiieldii 
r4-i w r-i r 

I. ulun'fiu~uanaruzhuniru (conjunction concepts) nu1u'l.r ulu<flu~mmqin 
9 Y nit~dauf~uniraa~a'nw~ldz~aw~z oi.rurinoqPinacu::auld ~ i u  nyfia&.~a nenlu" 

3uns ~r ia ruo iG?r i?  v ? a ~ s a o ~ ~ ~ ~ i w u t ~ " u C n u ~ ~ l d  iipinnruzhunir l l u r i  

;dhd auim 3 ~Tlum"u u I u f l f i 6 s i i ~ ~  ti'Ln{uLnalu%mdT::ii;iu fin~fluulun'fiu' 

LLuui?uKnaru: 

2. u~un'n6~Lon~naruz (disjunction concepts) PUi(lfl4 u1un' f i6Ci '~ f lu~~ni f l~  

~ni~ laul~~i ;en~aiadi~ ' Ima~i1~~t~.11v?ak~~o;1~d1~~~un'u ~ i u  iiiii univn a i s d u  

un d o n i b &  da~n~s . ruu iun inu in  ( x ) KryKnwru'llon eiq~ilu41u?unud 
a = ,  

(zero) mnau K ~ b l u i w a j n q a  v?aldv(adrrusn'h 



3. ub.~flfl6~%tkuwirs' (relation concepts) vu1ufi.r ~ I U ~ ~ ~ ~ $ L ? R ~ I ~ ~ ~ I U K U W ' M ~ '  

as.r~vy-norj ~ n i q z v ~ i . r L ~ i  i . r u i ~ e t a t i i t B u ~ ~ ~  du n i t i i LqmId  ~ ~ u w i r g  

tYuuv$ LW t i : : i i ~ o i l a % ~ m l ~ ~ m ~ v ~  v~aniinjulikuwis'n'u tzKuna.r~iulm" 

Hulse (I 980: 83) IMiuunulu$flCaan~ilu 2 d t n n n k i  

1. u1u<fl6~1fi~liin'mA3iU1a".n'~ (Welldefined Concepts) ~fluu~u~fi~drtlRl~190 

~ ~ ~ i ~ l < ~ A ~ l ~ ~ ~ W l ~ ~ ~ ~ u " ~ ~ ~ ~ W ~ : : d L f l ~ ~ d I i l i ~ ~ ~ ~ i Q  du nq.r9inf uriii 
C 

~ ~ L ~ M L ~ ~ ? L ~ u ? v [ % L ~ ~ ~ ~ u ~ ~ ~ ~ F ~ I ~  

2. u~uflfl6d1u'~l~ln'n~3lu~m"1rj~~~.n'm (Illdefined Concepts) Lflumunlme.r~tne4 
v c i 4  

? ~ Q f i ~ ~ ~ ~ n i ? 6 i i ~  d~~is l i io ' l i i i~ ih~d~n'~ ' l f i  W O ~ ~ W I ~ ~ ~ Q ~ O ~ R ~ ~ A " I M ~ I ~  

i i uun  ~ d u  n 6 i  u.anqi usu &ii.rn'rflu~n riluh 



w 

nuafmw' u&iq?& (2528: 34) ~6~iuunu~uM'flw'aan~flu 2 ds=~nnKG 

1. uluvi'firiqirmdauba (conjunctive Concepts) wuiui;c nigmdt::vlnaoadmiw, 

lmuHng~nrun'Yidadi;1$qun'u CnL&ub.r6~aiiii uua::n ~du Kmdh uuiuii~ 
-4 r-dd Y ni 9 $unwnuruuiqdnnqu$iqniuua=:iidLn"i njliu urr9 qri, %a Yay ~ ~ ~ L ~ ~ u & P I ~ R L ~ I  

nunwau1uii.r RudariimiyJhtnudsu k;u ain'Rn7d~flununqu~wna6itili~ 

U R ~ ~ ~ ~ I Q A U ~ ~ M  l f l ~ 6 ~  

2. ulufifih~muunuut. (Disjunctive Concepts) ~ u i f l ~ d  n19liidr::~ntlad~~iid~ 
C I  rrl 

1mu~ngLnnm'ui.redidLLunLLu::n'uaBnldwiunqiuuwnii;Iddnn ulu5fiuruk 

u ' n l ~ i ~ i i ~ a % ~  L%ildLi/sq4a's.rnirniss'mdr::Lnnra4~~~u~qs du nuddu 

a'inituA P;a q n n a d q u ~ ~ ~ i r a n  a%~I?y~ryodiln uirii.riu6iuu'Miouiuljl5 TI 
nu~ri~auiuiiq nudhuLrid a~e~duiif l i~ri~ ~flu6u 



aaalua (Ausubel, 1968: 1-2) ~ ~ d l ? ~ 4 ~ ? 1 ~ ~ l ~ ~ ~ 4 ~ ~ ~ M ' f l ~ ~ ? " ~ l  wulunjlJ 

~i3u~tiiriludia?unitii~~u%mIuk~nu da4qinwq~ntturi iq ratuywZrl4irzri lu 

~IUR'IIUAR ~ l t ~ ~ ~ ~ l ~ ~ ~ 1 E 1 t E ~ ~ l 4 ~ ~  f l l t l t%QMl  ~ I ~ A ' ~ ~ U I ~ E ~ ? U U ~ ~ ~ ~ ~ I M L A % Q  
Y 9 

nwsd~uu~ufifiliuirisu~43un 

Y 

nn ln  (Cecco, 1968: 13) 'l6ndi??h n?ludlA'Qna4u'5uM'flu~?" Afd!664siaWii 
$4 , 

I .  u ~ u ~ ~ r i i ~ u ~ m n ? i u ~ ' u ~ a u a a ~ ~ ~ t u ' ~ ~ ~ ' i  u ~ z i s u ? n ~ o r r ~ ? o r M ~ n i t ~ ~ i i 4 ~  nuay 

u inu iu  n i o d q z m o u a u a ~ & t h ~ ~ u a ~ i ~ ~ ~  ~?u~i lu iaauin K ~ ~ U ~ ~ W ? ~ I $ ~ I U  
2 

vinli<mu~qdau~mku&q ~i/un+ ~IM~I~ROU~~U~~M?B~E~~~IUVI~ IU I~~ I~~~  - 



Y 

s i n u  <unquno (2522: 34) Ibinci i~i is n?ludiritya~tu~un'nu~?"~4ds~d~ 

1. f i l ~ L ? f i n i 7 ~ f l u f d ! o ~  b 8 I - l ~ ~  ~ U U ~ ~ I U  W44~1111 

2. i i l l l ~ lozv~ i ' n~ raa i  w ~ a ~ ~ o u ~ s ~ ~ m ~ a ~ ~ d ~ u i n q u ~ ~ u i i ~ ~ u  
1 

3. vii l l l t41uiooriin~iu~dl~Wna"i~'11~1~ 1 ~ 3 u n q i u f i a l d ~ ~ a z J m  





fyd6 L ~ R  unr~autmof&u (Cooney. Davis and Henderson. 1975: 9) 'ln"ndi~i% 

~ 7 l ~ ~ l 6 ~ Y ~ ~ U ~ ~ n Y P [ l d ' n l 4 ~ ~ 1 i l f i l ~ ~ ~ ? "  3 dZTl1'3 \n"un' 

I .  ~nniuioouan~rrqwa~munioVu&cfiri ~ d u  riniffludiiu~u~fi~Aqiiuquwttnuz 

~qz~iu i rnusn~P; i i i iu?ul  u d ~ l i l u i i u ~ w ~ o n u z v ~ ~  iwnz~vqln ~iluiu 

2. ulun'nlivii~uiaiuisnqi~vn'nniokqldlh" ~~nzwuRuu'iui4doznidu~ 4 
u o n a ~ o q i n d l ~ ~ f i n ~ i u v u i u l ? "  

3. u l u M a G ~ z ~ i l f i ~ ~ i h u ~ ~ n ~ i ~ ~ v b j  



lMlafl (Podell, 1958: 24) ~ ~ l ~ d 4 ~ ~ ~ ~ ~ ~ n l ~ ~ ~ ~ l ~ ~ ~ l 4 U ~ ~ M ' f l 6 ~ ~ n ~ f l ~  2 

nszuaunis ;a 
d" 4 

1. n i r n o 4 ~ ~ u ~ n ' d . ~ = : h u  (composite Photograph) ;a ~ i m ~ n ~ f l ~ f l l u i ? n ~ a " 7 h  
a a *. R i la~kuas~~n~~%nniwn106n~u 'Lmn~ut lu~ hr inipsua4lmninqnm 

11 

Fiuninaiuiinmuuamuinulu ~ d u  ~lnduql iadoel&- l  nqCnatiiriu~flunun:: 

%urg'n 'irud~n"nniuisoduR'na5~~isuaa~~CrlA ~ d u  i id r i  rti.rsis ;din i iau 

13u6u iu!dia~ 6irGun~wido=:mn6nLlnn"qzuanIAiiLfluqC~ 
d "  4 

2. nlTns=:dl?qns4uL~ahuMiu~uM'fl6 (active search) ;a ~17~ lv l~nL4~~6a4d i  
4" 4 

?qnsmudicl L&P;~VIN&%IJ lmo~un~osunimnism~3tis~Mld"1i1 6'nanrzhu 

aa4&iwl arii iu;oar~s u&a~tdi i iqnsou~da~~un~mm~au 

U U A C ~ C ~  (McDonald, 1959: 16) ~ n s i u ~ n ~ w ' u i i  n i?~h4ufu i%6 ~41.4 ukd+%6 

rotd l9 4~rinlirsuqziiuns~usunis~~rpio1~d 

1. Aiuifnllsnuo=: (discrimination) ;a ~ n l " M I ~ ~ = : m " o 4 ~ 1 ~ 1 0 ~ ~ ~ n ~ 1 ~ 1 ~ ~ ~ 1 n f f l 1 4 ~ f l 4  
Y 

4 A disaonqinwirii uuinqns t lraaul 'lhisu 
a r 

2. aiuimapdnwungu (generalization) Cnhuqrfia~unn4Knwtld=:aa4dia 
4.4 d 

Lwonst.Laaub~<udis&q I A  



o a p a  (Ausubel, 1968: 27) Z&nsjiaZ!d nszuaunislunisa5i~uPu.n'~16 

dsznauhu 

C ~ L Q R  (Lovell. 1972: 13) ~~nsjia~~u~~unozuaunis~Fi~u~ufip~u~~ii 
Y 

1'nozu?rmio~unisah~~CuM'p16~ 3 ? ~ R B U  ;a nis?uf (perception) ~ i f f i u i a  
' d .  

(abstraction) L~aznisfifl (generalization) n i s r i u i a ~ ~ u ~ ~ ~ a i ~ ~ ~ u n i s a ~ i 4 u ~ u n " ~ i l d '  

Kur i  Knamz~iun'huni~a;I?'rnq trl%aqnismluit~~amkutul linhwzn51suCufiflu' 
v 6 d cda 3 Y 

knmeuraaiuisouunuuz (discrimination) auu~ao~%q~%~lis)nismn~nm'~~u qinr iu 

a ~ u i s a a ~ d n ~ e u ~ q u ~ u < n w ~ z ~ h u ~ u ~ a ~ d ~ ~ n " u w u ~ ~  



L U R ~  (Bell, 1978: 31) ~ b i ~ d l ? ~ ~ n o z ~ ? u n l ~ ~ f i ~ u ~ ~ % f l l d ' ~ i 4 ~ ~ w f l i m  4 4  

~ i u i o n ~ ~ d l M i  Lilun?lu~nn7quiuSoou'Iuni6mn(uii)aa;1 v?a~v~nion~mC/~flu 

6~odiru~z'lajri'LdG~sdw ~ d u  iiii nm h a w  nir~viinir nio'laj~viiriu pJniuLvi/su 

i n ~ i "  Ffli uua-urunriik ~fluuCuflflrini.r~riimpiinw0' nu~qzhu&Cun'nld'aa~pl 
d d 

n i u ~ ~ p l u u q z B i e ~ a i u ~ ~ n I j i u u n ~ a w a ~ ; ~ ~ r l i ~ ~   flu 2 ndu 'Is n ~ j u n ~ f l u p l n i u t ~ ~ u u h  

n~ud~Li ludn iuLvdou n i t ~ u ~ u ~ u ~ ~ r i s i ~ ~ z ~ ~ " ~ ~ f i u ~ ~ u i u ~ ~ a ~ ; ~ ~ n w ~ m u ~ r ~  ~ d u  
' lllr 

J 4  "uL.1 eAdmu r i o a i i ~ 1 q i n 6 ~ ~ ~ i l u w i a d i ~ ~ " s a ~ ~ ~ ' ~ u ' ~ f l u ~ ~ ~ E i i ~ u ~ z ~ ~ ~ ~ u ~ u ~ T  

mo~hunir r i n i s u u o z ~ u ~ o : n u i 4 n w q : ~ m ~ ~ " 1 u b u ~ ~ ~ ~ ~ i u ~ m ~ ~ ~ u ~ ~ ~ ~ u  CmunL?~ 
dlr * qzktiir'u&?uni <usYa~biquiia7qq:~~mniohuf d ~ u r i n h u n ~ m u i u ; ; ~ n i i a i q h u f  

u~uuvintrTnu?~aftdmuuwzn"Tnwm~ n u i ~ u u u u  qz i i~~ iun iu imi iL~undPd 

~ f l u h s d i r ~ i n d . m d ~  ~flu6?a~ii~aa~u~u%flld'aanqinn'u16 



ulhd??m (Barnard, 1971 : 46) ~ k n ~ i i ? ~ . r n i t a a u L ~ ~ ~ i i ~ ~ ~ u ~ u n ' ~ ~ ~ i i  ?afiau~Tld 
Y 

94 4 94 s-s Srl" virc J~~LiqasnlX 2 9% ne asaouuuu3uaauuaz?~nauuutln"w~?"i luniollgu wq t s  wins 

2 dcioa~+iaoufaunir Irjolultouunrilu~nszq7n<ul~ ~ ~ i ~ i i r z ~ ~ u ~ ~ n i t a a u ~ ~ u u ~ m  
c ' rd  Y Y 

i i sn  yanrt.w'suuiuIu<p1G.aasCnPsuuM'~8u 



C 4 "  

k ~ n a ;  U~~'II%I (Gunter and Schwad, 1995: 19) ~ 6 n ~ i ? n ; l a u 6 l a ~ n l ~ ~ a u  

LdalGL7i mufufifi J n @l?"&~i 

1. np~l~~~snufuC~u7G~uuizaun"uuni'MIu nazlG~uiuaa~ulun'fiJd.6"m~qu 

2. n p z 6 m ~ r i i ~ u n ~ o r h w o r : : ~ d i ~ ' ~ ~  requTuniiJ 

alaln6 u a z u u n ~ u f i ~  (Lasley and Matczynski, 1997 6i;l?hlu 6 . ~ ~ 9  dlnuaq, 

2547: 25) ~ ~ ~ l L ~ U a ~ u m B U n l ~ ~ $ l Q u ~ u ~ ' H l d '  &d?::nau&qi?8 4 $UmaU ~ d :  

hir.aud1 nirwawhys (Data Generation) Liluiuw~mu~zmumu%aya~duq~u 
C Y 
V d L ,  

uPuvin6dnhs iiayasisui9inrinGuu Qnau u%qink6nhuuazQnau luauu qneu 

~aiatviia~idn&nwqii+ayad~~< i i lu6~d~~nio1uni~ i1~~u~u<f i~u%'~r j  ua:: 

~C;i?8qwau%fi i jd . r lmibtn i tL iu f iu  d.r~mdnw~maon 
w v  C $4" 

~umaud 2 nifimslnd~%flyR (Data Grouping) fi$~uqz~flukqmaya~~fin~tld:: 
a u ~ h ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ f i 6 ~ ~ i ~ ~ ~ n ' ~ ~ i ~ ~ i ~ ~ ~ ~ i l ~ ~ ~ ~ ~  $euh. r~ iauCnhu ' I f i~u iu  

~ % a Z I u ~ u l f i M i i  ~~nru&~(inniolmluniss"mn~u%aya~~Pia::niu :PL~N~U% 

4 cj $4 w  
u~innioi';nqog&iuumdaunit67liruni6mndu ~wonq::uunQya~flundunuan~ru::miu 

ufufifi6~~azn~udlriiSnaorzmiuu~u~"fiJ 

$umaui 3 n imoiun~ iudozmn%a~a (Expanding the Category) qinndu4ayad 
C 

linGuus'sil~u%umaud 2 Qnau~zdinioms~~nau~~ti ia::n~u~az~i iCnGuu~nai i~lo' Iu 
w w  4 w u n l  nozuaunif i ir~un ~muaiqhunLwu~uiu~w"$u~quui~uL?uuvI%fiuuuunozmiu~i 

~ n a u u a z r i n i ~ u u ~ u ~ u ~  ~u~idmmqnaunqiu~nm"aa ni~e26uiui~im'Iuni~mdozmn~~u 



A w e  
niwsiunqiu~inGnam::dduld~nqiuauiununqtqun::Aqiu8uw'us'naq~mGnwm:: 

K 
i i a l  n a . r C y  ~ f i m u ~ ~ 0 d ~ u ~ ~ ~ ~ ~ ~ ~ n : ' 1 1 u i u ~ ~ i ~ ~ % i l ~ n a ; 1 l d ' n 3 u u l f i . a ' n ~ ~ u ~ i n ~ u  

iumaud 4 nltfi$qm (Closure) ~ ~ a U ~ l 9 1 f i l d ' n h U O ~ u i u i i i ; I d i 4 ~  dtlF$u 

~ ~ ~ ~ ~ L Z U . ~ C U L ~ U ~ ~ " ~ ~ ~ ' M B L ~ I Q I ~  fi1~~h9~fi~d~9~dd8Uw'Ms'n'Y~4dlQ~ J l l f l l ~  

d~::mn~~uw7u u%lri~p_lnqiuuuiunaqdt::~nni4'a ua::fiYntP~o.rdiuluc~~iuKuW'us' 
Irw d iiq nit~iL~unitaPii~Lilunitl.a"nit'ipI?L~m::~'t::6u~~d~::d~ultrlunLtuuLiimn~iu 

4 2 ~ ~ i l ~ a d i r n n a ~ ~ u f i i u i ~ n f i ~ ~ n ~ i ~ ~ % ~ P u f i ~ ~ l d ' m " ~ u m u ~ ~ ~  

I. riirtuniw~domqMawq'int~x1 &aioauuh$fiulnuh9::iia::ltl~~"iq ~ d u  3uu 

d ~ x f l i u n  f i iu isnuun~miunacnqin~mi i i~1 

2. irnn::~~fufi~~ld'd~::Ifihu fii~Puvinld'dq:3uuiuniu6nam:: naiu iunn 

6nam:dlriii~fluna ku~liurinwm::dLiuLLn::iiKQ P n e i n l i i K u ~ f l u u r r ~ m ~ ~  

~ ~ a d w l f i l d ' n h u ~ % i k i i u  

3. l ~ a n i . m i m l u n i t ~ a u a ~ u i u l f i ~ % i l ~  trl~a~~u:~ilfi8~~ncilGnam::h~~~du n i t  

l%ninlw~iludaiiLfluedi~~~'~unithuu~un'~i riniouuq::k.rEniii ial l f i u i n  
4 v  u 

4. ~ i a d i a d i i i l U i ~ ~ ~ ? t U ~ ; 1 m ~ a d i a d ~ n u n t : ~ ~ a d i ~ i i j m A ~ u ~ n ' u ~ d  rznwaf ln i i  
4 s 

Kqad i~ i~nod i r r f f sq  awwsladis~ffoq ~ i u  nitfieuuPun'nGnaqun n'unRiad1.r 

iLi¶uunairniial ~ d u  unuiiq unaunoc unlius Y A Y  d ~ u ~ i a d i q i ~ l d u n  iia 
2 

L W ~  WUI uunq w;l r n r  

5. l ~ s i ? a d i . r d i a l  iqlunituqnunznianudaLiaqn'u~d udlrr'K~adiani.rnuriou 
2 

un"? nium"~uK~adi;lniquqn q:.d~ulfihus]Cu~fild'.iiu"~~u 

6. n~lilmlnifilfiw'niouuZm"~nniuP6mau ~rn~lf i r i i&l~~f luni~~f i?uut~~n~::u: :  i;a 

i i n i t ~ ~ ? ~ u t c ~ f l u ~ ~ i i K ~ ~ ~ l u n i t h u ~ ~ u $ f i ~  

7 .  ~ ~ i ~ i u ~ f i w ' n ~ u d u i u n ? l u ~ % i k ~ ~ u ? n ' u u ~ u v i n l d ' d h u ~ d h ~ u i ~ ~ ~ ~ ' ~ ~ a ~ m u ~ ~ a  



alf i la6 u a z r ~ ~ n 7 u A ~  (Lasley and Matczynski, 1997 614d4'Lu GUM? f i l ~ u a 4 ,  
Y - 

2551 : 59) ~ ~ f i u a i i d o m ~ u r h u  5 5umau ~ d i i  
Y Y  

$umaud 1 nitiiiaumu~un'PI< (Concept identification) 'Luquz @euqzL&n 

u~uM'fild'd6aiosnioliild'nhu~uuf C m ~ a 1 ~ 1 K u i q i n n i o i ~ ~ ~ z ~ ' ~ ~ a u i $ ~ z f i a u  uld'~idahu 

~%~ia7u ios io3 .a i  

iunsud 2 niolrrYRiadi4 (Exemplar identification) t & ~ u n ' u u d  1 u&? 
w 

~ f i au~z I f iK~ad i~ua in~a iuM"~Kaau ' i ~~ i~u~n~a : :m '~aE i i ~n i ; ~au  K~adi ; ln i~uqn 
Y I 

dtznau6~u~jnawdqzLfluaa~u~un'Hw' lunmz$8i?odiqni.raunimKnacldzLuiiCu 34 
d l," d 

diK~:a K~adi~ni~~~nqzn"o~~m~qu~~a: :~awi : :~qi : :q ;~ ~wa'ltrunisuuidu~auld~~ 
d v w  d 

K n a ~ d d i K Y a a s u C u n ' ~ ~ & i  ~ i ? ~ d i ~ d ~ ~ n ~ s i j i i u ~ u u i n ~ a n ~ : : ' ~ ~ u n ~ w u ~ u n ~ f l z  
d 

Knamauainuai~ l IX 
4 l , w  d 

~uWau# 3 ( I ~ O ~ ~ R U U Z ~ I U  (Hypothesizing) 'Lukdd @ a u ~ z ~ i u L ~ a ' L ~ u n L ~ ~  

uenKnamzkq'l.daa4rlCu.j;~ld' ~ u n i ~ i a d i t  u a : : ~ u n i ~ C ~ f i u u i 2 i u q ~ ~ i 9 u ~ ~ ~ d a ~  

ndiqflo doCnhu8~LnmKqadi;ILLazk4~uu~~iuu&q ij~auaiqLiusi?adi4ni4uqnuaz 

a iqnu lZn  dadqulfild'nhu~4nrruiliu1n"ln&L~u4R~iuq?4uin~u u%~dalfiiiis'n 

nuuZ3iud~i7udqaanld'l.X r i n ~ u q : : ~ i l u ~ ~ ~ u u ~ ~ u u ~ ~ a ~ i 4 s i i ~ ~  &~uuiRqiu 
Y 

R & l u ~ ~ 4 ~ ~ f i ~ ~ " 1 ? 1 1 ~ ~ l i l n d l ~  



I .  ( f i a u l f i K ~ a d i t a ~ i u l  K9acii.r 

2. rin~auiLnsi::iwiaciiaLLa::kaauui~iu 

3. ~ a u l f i K 9 a d l a L ~ u l i u  
d 

4. r inhu~afiuu~~iu~iuLiuua::~i7'm~uui~iun~~nn"aa 
d 

5. ( f i ~ ~ U ~ = : ~ n ~ ~ ~ ~ ~ o ' ~ f i U U ~ I l ~ $ O n 6 ~ ~ U ~ Z ~ l 9 ' f l f i ~ ~ ~ I l ~ ~ ~  

p 5 a a  

6. rj~auL&uudirt5ukufi~du~un'~1dLda1m"auui~iu~~n6aaud? 

i u m a d  4 $ufildulun'~6 (Closure) 1uiu8 ioeu~rLfluinunqunuuigiu#lh 
Y d d v w - 4  d 

q inhmaun  3  aa~rtun~~uud~~h~mui%afi~dnaa~nwm=:u~un'~16ua::'11anaau~un'fl~ 
da 2 

~ u 8 ~ ~ m u ~ f i ~ ~ u ~ ~ u k u ~ a ~ ~ ~ i = : ~ ~ u a ~ ~ ~ ~ l m c ~ a ~ i ~ d ~ ~ ~ i u ~ % i 1 ~ ~ a n a a  
d cd 

& m a U ~  5 %~ni?&W'La' (Application) 1uh8 Cn &ur r l f i n? iu  ~%i~~u~un'flun 

\h?in&..mau$3 ~ u n i s f i h a K ~ a d i a n i a u ~ n ~ ~ ~ = : K ~ ~ d i a n i a u  u~ r i f i o~ : :ws?? f i au i i  

rinhuuia=:nu~~iu~nwm=:~i~Lfluaaaufu~'p1u~&~n6aart"wk 



0 -4 

~aa f i i o5  u~::%IL$~ (Klausrneier and Ripple, 1971 : 23) ~~UM,'MI?E~IOW'WM~ 

u ~ u ~ p i u ~ i  njd 
Y 

1. nir~hqm&am::notu~un'pi6 ~fiau~?~lficn$wudu~~$nam::udn::$nam:: 







~inuu~~m~~u~<unidw.Juiu~u~"nu'Mi~~riirnnin~dld'nnio~nw16Lnuo1ri np l  

IMi  n io~wuiu luv in l in i~~f inn iwnha~ld 'n~wu~u aiuiondiIbitaiu%unz~uadn'u 

aa iu l  i l q ~  du niwenuuuri~noounis~sunisneui~nioaau danit~uunionau nio 

d~zLjjuwa ~ l u h  

(Wilson. 1994: 65) ~ n p i i ? i ; . r n i f i m u ~ u M ' n u ' n i 4 ~ ~ t i l ~ i ~ ~ ~  4 q f i p I l ~ i  

~ l ~ ~ ~ ~ ~ ~ u ' W l 4 R ~ ~ r [ l ~ ~ 1 ~ ~ ~ ~ n l f i ~ ~ ~ ' i ~ ~ ~ ~ & l ~ ~ ~ ~ ~ k ~ ' I ~ ~ t 6 ~ ~ I l ~ ~ ~ l ' I ~  <4 

~ ~ i u f ~ ~ v ~ ~ u ~ u ~ ' ~ ~ ~ u i t u ~ u i ; ~  ~ 1 i u n i u i o n 1 r m i ~ ~ y ~ ~ ~ 1 u ~ u 1 ~ a o ~ d ; 1 ~ I ~ ~ ~ 1 n n 1 o  
3 d v-4 ~ u u n i o n a u n i u ~ ~ i u ~ ~ i l k r o ~  W M L ~  f < n & h $ q ~ ? ~ r a ~ ~ u a i t i ~ i d l  nln~ouufuiuh 

Y 

MUlduiau WYM<Eu 



d 
J G u  ~ d u  n i ~ a n ~ ~ u u ~ q n r ~ u n i r Z ~ u n i ~ ~ a u  i r $ n i r n a u n a ~ ~ ~  nanioG~unirnau 

, d" nir?'mun::dr::~iiuwn dilufiu ~ 4 ~ ~ b ~ v d i ~ d ~ u u i 9 i n a i ] n ' d r r n a u a a 4 A , o ~ ~ a u  msnauwr 

riinua4 (2551 : 43) lkndi?l3ii l m u & a ~  uri? uTu.j;nhianr5m nin mha4(naurzKu 
K Y 

~ ~ ~ ~ ~ ~ L ~ ~ ~ ~ ~ U ~ : : ~ ~ ~ U S ] I ~ Q U ~ ( A ~ M & M ~ ~ ~ M ~ T ~ & ~ ~ ~ ~ ~ ~ U  ' u u ~ ~ n ? i u f n ~ i u ~ + i k  
X r K d r 

u%uh.j;fl~u~uoui~vdild'u~r~n~iu.a'~~~uuinau ~ual6fiianiabunrirmflinmS"lu.a'u~~ 
I au ~%da~bi;nioliiulu~nld'un::n~iuf ~vdili-u~d'~.n"~iuuina uTu.j;flriuarnqiu~ia 

,d d u 
m ~ m n i ~  ~ k o ~ Q ~ o d ~ u l v ~ a ~ u n n w ~ l d ~ ~ d ~ ~ n " ~ u f u ~ ' n l d ' ~ n : : ~ ~ ~ u f n ~ ~ n ~ ~  m d g ~ a u  

~6fiuiqin~rqi?uu (Fennema and Franke, 1992: 57) ~nzdafia4Ldd~1unni~niw1dLflu 

~ a u ~ r i i m n i a m i 5 n ~ ~ n i t n ~ d ~ ~ u m n i i ~ ~ i n d ~ : : n u n 1 r ~ ~ m u ~ ~ ~ l l 6 f i u 1 u i n l d ' n  &u 



L ~ r t l l ~ ~ d l ~ d ~ ~ ~ l ~ ~ d ~ d ~ l ~ M " ~ ~ O ~ k ~ t a " ~ ~ l 9 f l ~ ~ ~ ~ ~ ~ f l 6 ~ l ~ ~ ~ 8 1 f l l f l 6 1 ~ ~  

~ h q ~ ~ L L ~ ~ r t 6 ~ l ~ h ~ r ~ ' n ~ l m " t = : ~ ~ l ~ M ' ~ ~ L ~ d i f ~ l a " ' i l r i i ~ % f i L q  d i l M " ~ @ a u k ~ ~ u i q i i  

uhGfl~dqz~eutu~nn"e;Iv%k ~fiauq=:&.r~u8ufluuaz~nkLLd'IqdqzflauiqLvdifu 

(Heaton, 1992: 23) 6iarurLdui; ~ ~ ~ I ~ M " ~ ~ U I M ~ I ~ L ~ ~ { ~ ' ~ Q J ~ I U ~ ~ ~ ~ ~ ~ U ~ = : R ~ I U ~ B Q  

3 &muanGasn.r (Schoenfeld, 1992: 12) { f leu~c~ni inimauu~u~f l6uaz1uavi~~ 

U ~ ~ & ~ ~ ~ R ~ I N R I ~ I ~ ~ L W " U ~ W ~ I U ~ : : ~ I I M " W M ~ ~ ~ ~ I ~ ~ " M ~ ~ ~ M A ~ I U $ ~ ~ ~ ~  i iniuisoa?iuiu 

v % m ~ u ~ l ~ l u a a t ~ n h u ~ m "  (Wilson, 1994: 7) Xau~vqtmbiqfiu ~1~M"~fiald~fibmHlfimf 
d v i i n ~ u c n o ~ u n i s ~ ~ i i ' ~ ~ " m u ~ a ~ k d u ~ q ~ ~ a ~ n ~ u ~ ~ ~ n i s ~ a u ~ u u d m u ~ u ~ ~ u  f e  nisfiaun 

Y 
v w  d v e  t o  d ~uu.lrumeuua::~"si~i~~uuinniinis~\d"u~CuM'~G~~azniu~$il~n~n~~ l f i u l u ~ i u ~ i i  

d A 3 n ~ s ~ a ~ ~ a u u l u G ~ 6 ~ i ~ a r i i ~ ~ ~ a n ~ ~ ~ i l u ~ u ~ i u n a ~ n i s ~ n ~ a z n i ~ i ~ ~ i u f ~ G w ~ 1 i ~ m s " L d  
-4 1441~ nionou6qndiq ~~~z~ilu~sndaafin'u~az.i i i ' IM"n~sriiunann~iuf~ilu~d\&arii;~ 

siu& uazn lu ioad~o~f i~~eup~~ i~ustu in i~n isGuu$e~~uLLazL~uozL~u  44Lilu~i 
Y 

l i ~ ~ d i ~ i i c n ~ i ~ d i ~ a e ~ ~ ~ a u ~ ~ F i ; n " d i ' I i i C n h u k ~ & h u f ~ ~ z ~ b i ' L ~ n ~ i u v u ~ u ~ a : :  
C 4  PI a 

q~hdUn"73~ae4nfi61fliflmT i a u n i ~  j p ~ n i o i l n m i n ~ u  u a z u u q n i ~ n n ~ r i f f l u ~  

~ t r r i u n a i u ~ ~ i k u a z n i o a ~ d s ~ u ~ v q ~ a u ~ n n i ~ n i t G u u ~ n u n i ~ ~ i i ~ q ~ j u n  ng qws 
4 44 

iacliu v w ~ s n i o i i u ~ m  ~ ~ ~ ~ U ~ ~ ~ L L ~ I ~ ~ I B Z A B M B : : I T  LLP~::ROU~(~I~~S (Simon. 1993: 45) 

~ u m n r i i c q i n d ~ n i  ninzL~unltaauu~u~flu4qL~ui;IdLGuL~uqindLmu~7edli-u 7 4  

4, Y 
~ i l u n i w i n  &n~nmauad i i  r i i l~nin~euuluM'pl6~nazLaua~i i~Fi;aL~a~ ua=:viiWnisaau 

uluG~l i~ icnr impl~~w~\m"~nw'~ui lduin~vi ids  ~.reiqiiniaq~u72nvniads=:nis 

~flu6ui1 
2 4 

~ ~ ~ ~ ~ l ~ n ? l ~ ~ $ l l k ~ ~ t ~ ~ ~ . n ' ~ t d " l ~ L ~ 4 ~ ~ ~ ~ ~ ~  
V 

~neuaindt=:~unisfld'M'~~uni2L"wufu~u~fl6 ~~aznitnauuTu.n'fiuTlM" 

6-l Guu 



Pn?u (Gowin. 1982: 34) ~ ~ f i i R ? 1 ~ ~ U 1 ~ I D ~ ~ ~ ~ n ' f l l d ' ~ A ~ l ~ L ~ d ~ ~ ~ % i l  "~hflfl ld' 

~naimmm~au vuiuiis ~?iuZIm v~a%anfldud0dmu1dqinn~iu~?4 444z~a~m<u 

nqiu~m ainurinisLduukdasn 

jagu u a z ~ ~ f l ~ m u d  (Halloun and Hestenes, 1985: 14) ~ h % R ? l ) r L ~ U L $ ( l ? h  

,a , u~un'nld'dnaia~ndouii ~gu~ufifl~dnaiaLndeu rflun?iu$nlnui?ind?zflu nis6d?uw'q 

aasuriazy~na &lrifiam~lk.rn'unqwj~* 



i ~ f l o ' % d  uun-mo<fln' (Peterson and Treagust, 1989: 37) ~6n;nrilqii 'u~ufifl6i 
d V Y  

A~IBILA~BU rflunqiu'in ~ ~ i u r ~ i ' ~ s d ~ ~ w n d i ~ l d q i n ~ ~ u ~ ~ n ~ l m s u n i ~ a u ~ a a ~ u s i a z  

Liaaln 

cagu ~~a:~aflrnu6 (Halloun and Hestenes, 1985: 71) 1m"~f luan?lu~~u~~u9<u 

ainsl~~il~ld'nipau~Znulu.n'~6d~a~m~~~auluni~d%~i weafl1Wii ~I~UIPR;~ nio 

udwn~1uauiu~~o~<udoin~nisfld'~~ou~i'imiuA~iudana~ld'n11~1~~1ua'6;m E ~ f l u ~ a l f i  

~ifflu~muhh6dAaiALAdaM1Mda4~M~ l h d u  o'flT61~% Ldaiifluliaaiaimaq%i 

~ 3 u i u ~  

aafluaTid uaz~dol%~ (Osborne and Freyberg, 1985: 38) \61~07z$ US:: 

cd , 2 W "  rl 

l b a ~ q d i i  ulufi~urnnmauq?~lun"~~nipuuqz~~mnsiie~in J M ~ " ~ I ~ ~ " A ~ ~ " ~ ~ ~ I T ' I M M ~ L S Y I ~  

ii LiluLvw~fild"n~uu~u~uM'f16iAaimbRd'i]u ~ s u ~ u n ' n ~ ~ r i n h u ~ n q z L % i ~ ~ A a i m ~ A ~ a u  

qindnEn"aanio Uuri 
I .  uluM'~6dl~qindiisi ipuu 

2. U B ~ ~ ~ C ~ L Z ~ ~ I ~ ~ I ~ L L ~ ~ J ~ M ~ M I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ A ~ ;  



L&I?LL~? (Kiokaew, 1988: 24) ~hndi~~~fiiru~ae~nioLZmulun'~~ld'~nainLn$eu 

wefiplflXii ulu$~G~naimmn$au~iqzuiqin~iLu~ 4 doznioAe 

1. dioir3.au d i o i  buuit  r d u ~ i ~ ~ u o ~ o ~  nv%n?iu~uiu~uuitdatk.a'mLqu hlfi 
=4 .d 2 a 4. 

rinbuui.rc(~u?im uosnn?iuvuiuauuiLoq dt~iluni~v~uu.mnil~~iimu~un'~~<d 
d 

nsin~ndouluLwtriu~ 
4" 4 

2. nio%muinimic6iufiiilyyiao~.ld'n3uu lunis~unLsu.~~zAnwulun'~1td7,uui~ 

$B~'IAL%II~I?-UUI ~ ~ 6 ~ 4 0 l f i ~ ( l ? ~ ~ l ? ~ ~ L ~ ~ ~ l ~ w ' ~ ~ l ~ l ~ 6 l ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~  
a a ,  

V W  ~ t ~ l ~ ~ ~ l ? ~ L l ~ ~ l ~ % ~ ~ l ~ l ~ ~ ~ ~ ~ ~ l u ' i l k ~ ~ ~ ~ ~ ~ n " ~ ~ ~ l ' I ~ " I s j ~ l ~ l ~ ~ ~ l  

n?iu~$iklu&.rI?u~ 1; v7a~'lilqlm"~iatuirdlu ttsiuirdsunainLnbauld 

3. nlw ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ l ~ d ' 1 . a " l ~ ~ 1 9 d f ~ ~ l ? ' ~ ~ l d ~ d ~ n ' 1 ] ~ ~ n ' L ~ W l ~ ~ l ~  i l ~ l r l  

iidl.a"lu%mdozii?'un'udl.a"lut?i.jn5mplifimsl.d"iiL3u~n'u usin~iuvuiul i  

L U ~ B u h  ~ ~ ~ ~ u ' n ~ 1 ~ 1 ~ 1 ~ ~ 1 4 ~ ~ 1 9 ~ 1 ~ ~ ~ d L ~ ~ ~ ~ ? 1 ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ 1 . a " l ~  

& 

a?mdsziiiu ~ t r i l u a w ~ ~ ~ n ~ u u i i u ~ u ~ ~ < d n a i m L ~ i o u  

4. RE. ~ Z u i ~ ~ u ~ u l u ~ ~ ~ ~ n a i m ~ n ~ o u ~ u u i ~ ~ ~ ~  ~ ~ ~ i ~ ( i n ~ u u ~ & ~ u n i o r i i u ~ o m  
A *  u~uvinticlnaimrnbou~uLoo~~u~ qinnfsieinnonudt 

9 

qu&d luiazuidn (Simson and Marek. 1988: 41) ~ ~ n d i ? i i ~ f i l r r r ~ n i s ~ ~ m u ~ u  

~plG'tinairniouii u ~ o z ~ u n i o m ~ u ~ o ~ ~ u u  k ~ n i a ? L ~ u ? d i i ~ f i ~ n ~ u u L ' i n u ~ u ~ ' p ~ < i  

nnimindouv% ~%ihiin udoir ~ Z m ~ l n i l ~ u i u a o t ~ ~ ~ d u ' t k ~ ~ i l ~ u ~ u ~ ~ ~ d h u ~  Aao 

B;?o i ~ G i l f i G n i w u ~ i i m ~ ~ i ~ ~ a " i l q Z m C m u f ~ M ' i k ~ r l n ~ ~ ~  



d -  2 d" 4 ?ln~'11aQ (Fisher, 1985: 34) ~rn"nii?~duanrznun~nm.lruqinni?nun~ruu~u~u~6 

dnnmndau wanpll~&d< 

I .  u ~ u ~ ' f l ~ i n ~ i m L n i a u ~ ~ u ~ d a ; ~ ~ ~ u q  riw{iuqurtdsqzauioaan~~~~rn" &sin 

bniwrrru LLA~P%& (251 8: 71 ) ~ ~ ~ ? ~ ~ W R ~ P ~ ~ U ~ ~ ~ U I : M M " ~ ~ ~ ~ A W I B L A ~ B M S ~ D  

nis~uniomaui7 u d a u ~ u ~ f i ~ ~ ? u n a i m ~ ~ ~ m u  q z ~ w a ~ ~ " n i o ~ u f A ~ m q s i i ~ ~  i o u i ~ u  
Y n i r ~ u n i o ~ a u ~ i i n n ~ i u ~ ~ i n ~ ~ i a u ~ ~ ~ ~ u ~ u  uaz~~m4sinu1uflfl~inaim~nimusiid~ 

da~ ' in~uu&~r in i l rk  u7nsionio~d~clun~dn~~~n"la u r n z ~ ~ n i i c i i k Z u l u M ' n 6 ~  

~aimmdouad o i r~wal f i~nhu~~~iurtu iu~a;1d~dhu~u~up~ouLLwni~; In 'uA~iu~~~ 
Y d-. 2 K~lqsz'lQ ufiz~Gni~utiiam~iuurnntii~;~~~nm"~~u Cmu~n3uuiimi7c%iIquaz~~~iurt~iu 

pnoiad~~6q~uddd~inau LdaPTuufiat~vr i i~  1d iiqz~ilu~IJ~rrnIunirPsuuf nis 

L~aub.rdrznunio6$ilW.a"i i~az'la.iY'~riinwnn 



4 v 
%41,aof (Fisher, 1 985: 49) ~~ndiso~anatldraa~u~uM'flld'dnainLn~au~?" k d  

I .  ~ ~ u u l u v i n ~ ~ n a i m ~ ~ ~ a u l d ~ i n u l u n ' p l l d " I I a ~ ~ m s ~ ~ t l d ~ ~ u ~ ~ ~ u ' ~ a i ~ l u u n u ~ ~ a i  
C 

d 
2. uCuC~r i$na in~n$au~w"u~~~~~a~u"ra i iu~~u~;~s: :nu i~man~dlh"  ~ua.rqiniinit 

u a n ~ d ~ u u ~ ~ i u ~ n d u ~ u m n k i ~ ~ u n a ~ u w ' a r ~ ~ ~ a i i u ~ u u i n  
d d L i d  Y 

3. u & C ~ r i d n a i n ~ n ~ ~ u ~ r n a i u ~ ~ n ? " i ~ a a n ~ d ~ i n ~ m ~ n ~ i a l d ~ ~ ~ ~ n a i n u  aar 

u~uv in ld '~na in~n$mui iu~u '~r j ld"au~uinw'an i~~d~~u~~da~~~n u%~t%nih"6au 
Y 

u i n  i i i lG~n i~nnur lu~K;~~ ' iu  
d-4 A d  

4. ~ 1 ~ ~ f l w ' ~ ~ ~ l ~ L ~ ~ ~ ~ ~ l 4 d o 4 f i L ~ ~ ~ ~ ~ 4 n ' ~ ~ ' J l ~ l ~ D ~ ~ ~  a~~ncl~luilriuedis$tzuu 

ua~di1fi~n$uu~~~u?16udq::~i1fl8u% mg'il.jLniX~u 

5. u&~~ridnaimLndauui4i;M~Lqud~i~;iuwmm~uuiLLsia~m s i n c i L i l u ~ ~ i n i ~  
C 

n ? i u ~ u ~ ~ r u j i a i r i r r l  ~ ~ ~ a ~ n r i i u n a n u i d r i n ~ u u  



h?T'II?nq LLarANr (Movshovitz and others. 1987: 4-1 7) \~LA?I:~@uuu 

~ ~ ~ ~ ~ ~ R ~ I ~ L R ~ ~ ~ ~ I ~ ~ I ~ ~ ' ~ ~ A ~ ~ ~ ~ I A ~ ~ " L ~ C S Q ~ ~ ~ ~ " ~ U ~ A W  kul6~~oi:GKnaor:: 

u~u~~iRaimLnieunaq~n~u1u;j'11i~'11nfimLL8z<mniuu~u~'n~'iAainLAiau1g 6 ~ i u  
I, 

644 

1. 6 i u n i ~ W h y  niin r inhub i ' l f l $G~~ ndiiivunlfi udl+Gar?n2fuunu arlnunio 

~ # % a ~ a i i i L ~ u ~ u i u m a u n i o L L ~ i ~ ~ v i  t t%'~~$~~adl jAu?%a~uinmu~u riii in 

6 ik~1s lu t t i r i imau~u i~ i~ha~n io  l$vri?u?m aan&nu!sl 

uuadm unznnd: (Blando and Other, 1989: 39) ~ ~ L A ~ ~ : ~ u ~ : : u I ~ ~ u ~ ~ A ? I ~  

~aisrLnisuni.rLaanrir. ~ k ~ u 1 u ~ f l W ' i ~ ~ l m ~ ~ i e u n i ~ n 7 o i ' s u u ~ a n ~ ~ m ~ ? "  4 6iu si.lj 
I, 

I .  n~iu"wwaimlunio~ii~u~~iuii~~uinn~i~tt~an~0"iii?~i16uiiMmau du 

u~nr iauga uanf;auvis a u T i ~ u ~ i o  a : : ~ a u ~ ? i u i i K y t l a ~ ? ~ ~ i u  ~Ju6u 

2. n~iuiimwainluniwiiiim~1~iuttui~ ~4u viou~nuniou?n R U L L M U ~ I ~ U ? ~  $ a  

LL~Mfll'3Ml0 L f l ~ l h d  



nzmiuionL~onftq~iouni~3uunirwauL~aL~n"l~uCun"plld'dnnimLA~auaa~ld'nhu 

16 ~ 4 ;  ~mwaan (Ashlock. 1982: 14-1 7 )  ~~imua~~usni.tLdsnitLLii~nu~un"flld'~ 

~ a i n ~ ~ ~ a u l u n i t h u a s ~ l d ' n ~ s o u  kd 

I .  nt::~ulfi{&uf<nnitds::~Gum~~a~ X~onitddautaulunt:u~un~t~~~i~:  

dtz~Guwa ~ ~ a ~ i u l u ~ p l l d ' ~ ~ a i n ~ ~ ~ a u ' L u n i ~ & u n a ~ m u ~ a ~  
Y 

0 4 4  

2.  R ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ? ~ ~ ~ B Q ~ ~ " T u ~ ~ ~ L L ~ ' I I ~ Q ~ I T ~ ~ M , " I ~ A ~ I ~ ~  n?lui$llk ~ ? l ~ ? i s l ? ? l l  

oosldae riau~q:~ou~n~iu2slt~u~]amlvrif~~u%~uni~Zu 

3. 6i~a?an~iu@naas{~uud~n'amuLaq -da d i ' L f i ~ h u ~ ~ n n ? i u @ n i i m u 1 a 4 ~ ~  

~i9unuiiqmiiun:aiuloo u~lau&n"fild';~ninLn~auna4muLaal& 

4. ~ ~ ~ R ~ ~ D U ~ ~ O W L I ~ U ~ ~ W L ~ ~ ~ ~ ~ W ~ ~ T ~ O ~ ~ F I ~ I ~ ~ ~ I ~ ; ~ ' ~ ~ ~  ~ 4 t 6 i l U I . l A ~ 4 R ~ l  

~flueio~aauiau~flun@ ~Guuueiarnun'L.r I6Qunit~~~a~~K1a~ilu~1oqnnam"~~ 

5. m h ~ l d t u n r u n i r ~ a u d a u u u t i n ~ i u a a ~ n ~ ~ ~ ~ ~ o n ~ ~ h u  
Y 

6. ? I ~ L L w ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ I Q L ~ ~ ~ I ~ " ~ ~ ~  WE~IUIU~[~~~IEI k%LI%ald 

7. woluluL~on?~~audLLmnn'i~~d~in~"6aauL~udLAohu~dLL&9 L ~ t l ~ { G f l u % ~  

n?iunjw-~ ~%~ i i n~9 iu~nnhe i~? "sn i t~ ' ; I u  $svi i l~;~u~ddrrnuw~i i~quiur;? 





iiquz (Singha, 1974: 9) ~f i f i~~iuwu~uaatnis; j~q<uu~u~~~udnaimL~doui~ 

auluiic m o d u h n o z u ~ u n i ~ E d ~ z a ~ ~ a i u i i h ~ i ~ n i ~ ~ n ~ ~ % n ~ c n i ~ h u  Ldarn 

ailas) u l i l w u i u i u r t i n i s ~ f i  

nai$n uazt?mi?s'(~lark and starr, 1976: 45) k h d i q i l  nis;jiis<flu~un'nii$ 
d 

- na?m~ndou auiu'l;~ n i s h u ~ ~ i l ~ a i ~ ~ a ~ 1 1 ~ t r n ~ a ~ 1 u 1 ; i ~ C n i " r o u  w k u ~ ~ a i n i ~ a ~ a s ; ~  

ilfJJt11 

d 
r~u~uA (Kennedy , 1980: 11) ~ ~ f i n ~ l ~ M u l l l T I D ; I n i s ? ~ 9 < ~ ~ 1 ~ n ' f i ~ M " R ~ i f i L A a a u  

d d ii ~~unszusuni~$nfy"aauwuiuiuhuv[i~aunwh~~a4Cn&u ~wanrzl+il,unio?i4 

u w u n i s a ~ u u n z ~ i ~ " s n i ~ a a u $ ~ ~ ~ u i ~ ~ u  



%u L L % ~  (Chai and Ang, 1987: 43) \6ndi~$~n~iudi6ry'11a~ni93~qiuufun'~ild' 
d a 
nnaimLndouhn?ohu?'11in5rnPiinmr"la".~i ni93Lnoiz61un'fl~innimLAaauLguiq$ 

rd d d i 6 ~ d q z d i ~ n i o ~ a u ~ d ~ z ~ n ~ n i w  ~ L ~ Z ~ l T ~ ~ ~ ~ ~ ~ n ' P i ~ ~ ~ ~ l ~ L ~ ~ ~ ~ 9 ~ ~ l ' I \ ; i f i l ~ l ~ ~  

a d 
9 'na ih r?a~a~nu?h~n 'u  ~ ? i u ~ m ' ~ ~ a ; ~ ~ n & u ~ u ? n ' u f l ~ a i n i . ~ ~ ~ r n P i ~ ~ r n  uaznozu?unio 

d l h n i o ~ r 6 f l Q w i  iauaacii:~n?iuauiuuin1unioaau :cqz~q~niouuzLLu?wiqlu 

nisd~olM"w"niwun8nL~u~i~ryai uazaiuiooduiul&41 ~wn:~a~Imld'nGuu4;1%ijnio 
cd w i u i n i ~ 6 i u n ~ i u & l q n i ~ n 5 m ~ 1 i n  m4 ~ ~ ~ n ? i u i i u u " u ~ i ~ a u ~ u M ' ~ u n n a i m ~ n ~ a u ' ~ ~ a ~  

Y riniwu~~'ufim.raan~id1lM"~~uiinio3uuf ~ i~ ;~~zd~Puu~ :~ iu ion i~ l f i u "u~~"~~u lu  

niuu& 



d a d  Buniavi (Lindquist, 1956: 4) U n d i ? i i  ~nw.ruon~fluuimo~iuui'Lblunio 
99 

?u~riuutun'nGdnaimLn~aumi~niohu Gu1iilkr-i ~ ~ u u 5 ' m a i X n ~ ~ i  uuu8.a~nw uuunio 
9 

~ ~ n ~ z r i w ~ ~ n . r o u i u ~  uuuimn?iuold'm uazuuuaoui i r96niohu uaz~bindi? i i lu  

u tomi~n$at i io~~d i6  uuu~~u? i i sc i c l n io iwu~ iu i~n~~n"~~~ i l~wo ;1~m~~m ~wn::uuu 

aau6fl iuioo~q$lun'~[6~nai m~n~au"~~o~ld'n~ouPmu~irlo~ ~n&~qdo=:ubmaiua:: 

~ ~ ~ t i u a a ~ n ~ ~ ~ a u a a : : d ~ u ~ ~ ~ a l d ' n ~ u u l f i ~ a u n w i ~ t " ~ ~ a ~ m u ~ a ; ~  



t i n i l  (Radatz. 1979: 8) ~ n d i ? ~ ~ U u ~ n m ~ ~ ~ ~ d ' I ~ ~ n l ~ ; j ~ 9 < ~ ~ ~ ~ n ' f i l d ' d  

n a i n m i e u ~ i i i  uuunmr~auuuudannaudCuu1~ufl9~~"u 9z~uasianis%nzuuuun:: 

~ ~ i u a z n ~ n a a t ~ ~ m u a = : ~ ~ : : ~ f i u ~ a  LLari jn?iuLdua~o~~unit~~nzuuu~t U ~ V I ~ ~ ~ I C L E ~  

i A 
d,zCuariuindqn n ~ t l ~ u n n o a u ~ i l u o ' n C u f i i . r ~ w a ~ ~ z ? ' m 0 z ~ u ~ ~ i ~ ~ i ~ 1 i s n a e ~ C n I " w u  

Y 
lflnR'~Auq~un?iu9?quinau ~w~iz~~uunmneuuuua'wld'u9=:'1.a"~~a~n~ u ~ r i ~ n n r $  

4 v  4  

~ a u n w ~ a l u n i ~ i ~ ~ u u n m f i a u  i~nnr~~i~~i~uinluns~un~muiiuuunmfiauI~ 



W~mr q51z (2538: 21 ) ~i in;n~iiqi i n?iuwuiuiu1uni0jiq<uu~u~plu4 
d -d 

~nimn<auni~nfim~11nm~6~adi~oio~ldaa K~usin1~1r~snk~fluni;rnir ~ d u  ni48bj~nm 

nisnauniurinhu~flumuynnfi ~LMdi<lf lka~lunrddLflu~n3uuniuL~nun=:pI~; 
Y " ssld d 

waiuln% mn'yld'n Guu umlud~quuasukrvuizeu ~ua~qin&aaM~~niluniP;jC~<uuin .. d d 
8n~~iwuld 'nkuundiu?u~a;1~0un~~~~f i : :~u~a~%~m'11au~uinu b.in::man 

d a 4- d v e  
dirthn; Lnsa.ruoiuuul%nadi\1Mdq i;a uuunauits<u ~flu~~uunsunlqnirr%A"u~i 

uluGpl<dRnimn<au r i ~ ~ m u n w k ~ n i t n i o L l ' w u n a ~ l d ' n h u ~ ~ u m u ~ n  uriuuunau 
.--I d "  4 ~u~<uniuisn?~~<uulu.n'plun~nim~n<aulm"~inK~a~~nun~mu~~an lmod%anauudnz 

%a~=:unq~a?a~u~flun'~~~nuna~uuunis?mdEm~~uupii~ l M i u ? u i i n i i d s ~  3 $4 4 
2 

uuurri i?~ 1unorzdui.r~ua~iniuioni1~si~M'~uuni~'imdEm'11a~~nhu16~~u.jiu~u 
d 

u i n  iil~~~iu~rn~ul~l~iini~ld'nG~u~ijanm'~fi~~tm~zu~m~$~niriuuunir'imwiun 
d d C 

s::y\ilusi?a~t~nuald rhhuai~qr iuuunis?m~uuaun~~l t i ld~ i luK~f i~~na~%ald 'u 

~ ? a l u K ~ n ~ . r ~ f l o ~ n ' u n ' ~ i u ~ r n ~ z u i ~ ~ n ~ u  k~u?iLf lu ld l&ind 
2 c i Y  

~zah . r~~u lmau?~~4~m~d~ l~ "~mun~u rua~ i~ i au ' 11a~~m~ ld ' u  whu5uisi lnqt i  

~wun~uuumir~mdBmaa~ld'n~uul6~~vum ~ndozrnmih n i~ t inL l 'wu~sugnf i16 

vu iu~~ iu i i r i nhu~ : : l~~ruun i r~ndgnn"a~~~ua ld  LLuunlo?mdimn'crlulfnZfiiltila~d 

olot~uiimaud~n~auuiq~"aLdufiu &i;a~flu~m"a;asrat u u u n a u ~ q i u i  

ldu I.a"~uunmfl~u'jCq< (Diagnostic Test) ~~UUU~~~QU?~L ' I I I <~QQI  (Intelligence 
d 4 1  

Test) v%uuunmnauimwnk~~~nd (Achievement Test) ~ d ~ n m . r u a n ~ ~ n ~ 9 n r n  
.-d d ddd ~ i c l a : : ~ o m ~ a ~ u ~ ~ ~ ~ ~ u n ~ n i m ~ ~ a ~ u ~ ~ ~ n q n  iia uuunnaauiiiq<u uuunnntau6inudd 

ilnwnsazr?iom~fluda;~~ld ~ ~ ~ L A ~ ~ M ' ~ ~ ~ c ~ ~ ~ ~ G ~ F I W ~ ~ L A ~ ~ M ? M ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~  

lmurowi::niiiainfimpliam4adq l u n i o i ~ n m z ~ ~ ~ ~ ~ v i i ~ ~ ~ ~ ~ a ~ n a ~ n ~ ~ l u n i s ~ n w ~ o i ~ : :  
Y Y I  
-4.4 ' 2  

~i!arti n t u ~ w a i i ~ z l m " ~ u l ~ u i n ~ ~ ~ u L w s ~ : : i i n i ~ i B m u i ~ A ~ ~ a i ~ ~ : : B m L w n z K ~ L 3 a n n " l i i  
cd d ~q~u4qeiesGnisA"uvinia~uluGfiuvlRaimrnaeunishuLwm::nidLml@ild'nhu 

unwktwo.rbuds.rodi~~"mu~kwa ~ : : 6 ~ f 6 ~ u i i i i ~ 7 ~ ~ i i m u l u G f i u ~ n a i m ~ ~ ~ a u ~ d u ~ u  
z ~u n i s ~ n w u f u ~ f i < d n a i m ~ ~ ~ a u ~ u ~ ~ ~ ~ ~ a ~ ~ ~ ~ n m ~ ~ n : : ~ i s i a  5 doznitAa nus4 



fiehlm6 ua::simu (Thorndike and Hagen,1969: 56) n61aii u~unou?:q<u  flu 

URN (Bloom . 1971 : 23) n 6 l ? i l  L L u u ~ ~ u ? ~ ~ b ~ l t h U L ~ M u u ~ ~ ~ ~ ~ ~ ~ ~ " ~ ~ l  

ubn'n6dnaim~ndau1uni~I"s~u~ot~nI"suuL~u~n"~~"n~=:ffu~~u~La::T::Kun1T~uu~do~m 

u ~ n ~ ~ U u I r l ? ~ L d ~ d h d P t n i 9 1 " s U ~ n i ? f l ~ ~  



LRULU; (Kennedy . 1980: 24) ~ ~ ~ ~ a i u M u i u a a 4 u u u f l ~ u ? ~ ~ < ~ ~ i  riluuuufiaui 
a 

' I h n l ~ ~ 4 ~ h n ' n l d ' d n ~ i ~ L R ~ ~ ~ M i 4 n i f h ~ L L ~ : : f l i ~ i ~ n ~ " ~ ~ i f l i L M ~ ' I I ~ ~ ; u ~ ~ M ' f l ~ ~  

nairnLniau5u 



uqu (Bloom . 1971: 32) ~ n d i ~ ~ ~ a ~ i d u ~ z d o z ~ u ~ ~ n a ~ u u u n m ~ a u ? ~ q i u n i o  

h u a f l ~ ~ i !  
v v  Y 

1. laqmwugiunaiufriau~a"ihu 

2. 145mtzKu~~iumuf 
d 

3. 14LL~nrinhuLilun~uLfluwanLdovini;Il~"snio~aunLvuizau 
I Y 

4. l # 6 u v i f i i ~ ~ ~ a a ~ n ~ i u i j m S ~ 5 m i i a i n  





w cd 
u$u (Bloom. 1971: 43) ndl~n4anaN::UUU~au~fi9<~u~~~fluW~~l~LFId 8 ~ 4 7  

I v 
44 * u d 

I .  ~flu~~uunmaaunabauu~u.n'plld'dna~mLnwauna~~nhu~~a~n'u~na::~u~~uua:: 

o::~uiunls&ufL~o6muanrini'sau d5udq~n1si'saun1saau u a z ~ ~ i ~ r i n & u ~ u I m  

AQABUL~?NLLR: :~~~UL~~~ W N ~ I Z W  

2. 14darinifflu1ghuuM~uuueia::unf uqmawis 
v 

9 ..9 

3. 'L%do::~uwol~k~~wq~nstu~~u~s~uf n ? l u p n  ~~ar&iuniodguw 
w . d t  

4. dt::nauhu%aaoui~usuuln a a r ~ f l u t a a u i d ~ a  uin::aauR~nsluu~n&ui 

0.65 %.d~d 
Y 

5. n1Aor~unruurr91nuuunmaau o1qdtr~jiul6~~uuu5~inor91'~~a::Z~n~u 

6. n ~ o o ~ a ~ i u ~ : : ~ ~ u u ~ ~ n u u u n ~ ~ ~ a u  q : : ~ a ~ ~ u l u ~ d u ~ u ~ X ~ n ~ w  (Profile) ao.rCnhu 

U . ~ ~ ~ R ~ ~ ~ ~ 6 i ~ l ~ n ' f l ~ ~ € i ~ 0 ~  

fWm.dt%d (Gronlund, 1981 : 49) 1~a~u1a~4~nam::na4~~uuaau?~9a'au~un'plud 

na~m~dar i l i i i i i n 'nam: :~~~ 

I .  ~nu~u~~6~na1m~~daulun1~3uu~lu'11~11i1unio?"m 
d .4 

2. ulu.n '~ ld 'dna~mnaau~q::a 'mLlu~~~~unw~~i ]~~w~::a~~~ 

3. %aaauS~naor::d1a 



4 u q m w  ~ui?oiuu< (2533: 83) ntii~ocanwm::~s~uuun~u~~qiuu~u<pl~d 

RaimLniaugdd 
ss u rrl 

I .  uuunnnauauqoaunn~iuu~q~n n i ~ ~ ~ ~ i : : n ' n w : ~ n ~ z a d i ~ d d ~ ~ a ~ f i n ~ ~ ~ o e r u  

dl&  

2. uun~fluuuunmneudeul~~aiuaY"u ~~iaz~Y"u~~a.[bimM"nw=:~awi::ad14 

3. luusim::ou'udaads::nauh"auGanau~rla~u~%a ~.rl.a"5mlun"nwzdu~5u 

4. ~ a ~ a u ~ ~ ~ a r ~ a ~ h " ~ i n n i ~ ~ n ~ i : : ~ u a : : ~ u f ? u ~ ~ l i l a u d ~ f l u ~ ~ ~ ~  M % ~ I L M ~ & L Z ~  

1 C 

rutYurinhuiiuquuin ~4riu~ansu~~sia::%ab.jaiu1~1)uan~1~tt6]1~a~n1?mau 

2,IW 

5. L6Un?luLdfl4lil94L34L$aMl (Content Validity) duvh 

6. kn?oGi~uL?ninauv~nnau~ 

7. niolfi~z~~uusnanJuh"iu~ Lda~iu~iGaunwia~luLLsia::61~ iskaulqnzuuu 

sau.ae.jld'n$uu~~iaznu 

8. kinisak4~nmilnR (Norm) ~ w ~ i ~ ~ r i 6 a ~ n i t ~ ~ u u ~ ~ ~ u ~ u ~ n n a ~ u  udg 

qn~~rtuiu~~ehu;uai%aunwia~~flu~~u4~mn 



uaad ttazuanu~uai (Noll and Scanner, 1972: 45) nd i~ i i . r r l i Ku~~d i i n ' ~ Iu  

nlt~h4~~uuaouiirscicuCuM'fi J ~ A ~ ~ ~ L R ~ B M K ~ ~  

I .  6a~;j~nmzring lreinnit naiuf u~aM'nazd6a~nimz5nadi~mu~au 

2. ~ 4 ~ ~ l ~ ? l 4 ~ ~ ~ L ~ ~ ~ ~ ~ f f 4 ~ $ i 4 ~ ~ ~ A ~ ~ ~ ~ L L ~ ~ ~ < ~ n l ~ ~ l 4 ~ ~ ~ 4 ~ ~ ~ l ~ ~ ~ d ? ~ ~ 4 n '  

&znmnau 

3. hu$o4%aaauL3un~uLdaazmanlunit?LpItiz~ r ~ a ~ ? i i 9 6  

9 w  4 

nsoll~dai (Gropper, 1974: 61 ) n t i i ~ ~ . r ~ u m r n a f i n ~ ~ ~ ~ i . r u ~ u ~ a ~ ~ ~ ~ ~ 0 ~ a ~ 4 U '  

1. ~ 1 4 ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ 1 ~ 1 1 1 ~ y n ~ ~ ~ ~  

2. ~4iiuu%maouPnol4~~ll~::a;1n'~3~wqint~u~~u~n1~4 

3. u~nircr~&. i~u~ndwarni~~ mllo::a~m"~7~w~~nttu~u 

4. 6 i ~ ~ u u n m a a u ~ d n n a a ~ ~ % u a z d ~ u d ~ ~ ~ ~ u u n m ~ ~ u  





I .  r i iaw~m~aauiuua=:a1~~~uulunio~i~~unirn3i~~uunm~a~ 

2. ~~~o i tGM'na : :C /4 i r~u~~a : :~~m~i ' i ' 11 ia~ i i~~z~~~~ud~u~a~ i3uaa~ i l~ : :nauE iao~  
1 

3. $ U U ? ~ ~ ~ ? Z R ~ ~ L ~ P W ~ ~ ~ S T U  (Behavioral Objective) ~fininPBUR~uLualld~llun 
v w  4 

4. duu+o~eulriRam~kan'~~rndo=:fl~n'~~~wq~n~~u l u $ a n a u ~ z ~ i r t r m I w u n ~ ~ u ~ i  
v " 

~ i m o u ~ r a : n i ~ ~ ~ a a ~ n i o ~ ~ a n m a u  $~~u$u~aLflunions"iaLLuunfinauLdadi~q 



uon~uai uazuauc (~rueckner and Bond. I 955: 1-25) r a n m ~ l ~ n ' q ~ d  

n n i m ~ n ~ a u l u n i o i w u ~ a ; ~ ~ ~ d ~ u ~ n z n i o f i j : i ~ ~ ~ ~ u ~ a u ; j ~ ~ ~ u ~ ~ u ~ d ~ u e i a ~ ~ ~ a n i m ~ n  



uanuau6 (Bosland. 1978: 2-27) 1~i jnb7u&~f l~dnts i~L~dOldLw'f )n ' in i t~~~ 

d a u ~ n ~ ~ ~ u ~ m d ~ u ~ u ~ " f l l d ' ~ ~ a i n ~ ~ ~ a u ~ u n i s & u ~ ~ m f l ~ a m f b t n i ~ ~ n  ha?usd'n&u 

~ n i a  (Davis, 1979: 1-57) ~~* lnmLiuql iunis~nt iz~ 'u~u~n~dnaimLniau 

nianishu~~mnia~s"Lul~t&uu'sou3nm l ~ o i j k ~ l l t ~ n ~ ~ ' L W " ~ ~ n ' ~ ~ ~ l ~ ~ ~ [ ~ d  
c d d  n a i m ~ n ~ ~ u a a ~ r h G u u ~ z 6 u ~ u u ' s o ~ ~ n ~ i l u n i s 1 " s o u ? . 1 1 ~ ~ G ~ ~ i ~ m t  n~naq t t r i u  

~ms.mhoacaiLv~u~u<B[ddnaimLn~au wkukq?"snisut% unni6~uwuulufiflC$ 

naimLniou~unithu'i'~~in~mfiinm~Lduqn'uLaqm~m itanriam ~minf im UR~URA)IRIR 7 

sd i t  ;a %a~nwaimdLiulf j~nis~un~Lnm6 6 i h  ~nt t f i? iq n i t R n q i u X i m i ~  n i t  

~ ~ d d t z l u ~ ~ ~ f i m t ~ ~ ~ u ~ n ' u n 3 0 ~  n i t l i i v ~ w n  ~~azni~l.a"n~dZn6i6u~umau 

Cdu ~~azg4 (Chai and Ang, 1987: 3-68) ~ ~ ~ i n i s ~ n m ~ a u n ~ ~ t ~ i t n i s ~ ~ u  

nr5mninmkaqrinhu<uu"suu8nm1u3ta~1~4 dat~~uwWlanrirm uaznunislmo 
Y '4 4 d  

\iinis~n~~un~uld"nGuu$uu'fiuu4n~i (aiq 12 8)  iiuau 100 ~u ~nrs~uen l f l un i t  
9 ~quriluuuuaaGCqbrn"a~nwh4~111~~~.11s~~aa~~u U ~tfihqTntld5udqtqinuuu~ou~a~ 

dd Y 

Pns tn i t l ud t z~n~~~nqw ~t~.l~dl~~~M'fl<~~4"a.II7~~61811fi~1$~1~~~~~1~~~61$0",6~.a"~ 

d 44 
G'suu8n.trurmaudfliu (CSMS) L L ~ " , C A N ~ I T M N ~ ~ ~ ?  na?"suaznqiuZm~aimnaq?;ja? 

Y 

n~m~[ inrnTi~az?~~iwiam4 t",u'6ualisuu3nwmaudaiu (SESM) ~~au,n~mmfiauld"nI"wu 

InanitdirniaM' ~ i w a n ~ t f i a u ~ ~ f i a ~ ~ r i ~ ~ n s ~ ~ n b " s u u ~ ~ ~ a ~ ~ u u i ~ ~ i s w i ~ ~ ~ m u n w 4 a ~ I u  
-4 

?snit 6 ariir flo nitllor~iiuh<nas wiGnas$~a.i(~ijlltzu< hGndl4uvu i taac 

~q~nbs iL . iw~ iun~ iuuu iu  ~?~nari~+ilausi?LaqLLaz~quds wadwuga ~ninjuuci~+ 
A, A' 

nai%ao~rniraaqzniuLua~diwuilQviduin uensin6u%Bunwia4nLnmvun'uld'n~oudau 

b ~ f i ~ d a q u i q i n n i s ~ n a i u ~ u i u d i m q i n n i t 4 i u ~ q n  naiu~nd~nIun~oRn~iu~~uiu  



* u  A 
h?TTi?vl.a' unznm: (Movshovitz and others, 1987: 4-1 7) ~ ~ ? ~ U L S Y I Q  " flit 

9 d 
? ~ ~ o l Z ~ h . n ' f l ~ ~ R 8 l ~ ~ ~ 8 ~ ~ ' 1 ~ ~ l ~ l ~ ~ ~ ~ ~ f i f i ~ ~ ~ ~ f l l f i  WS'LLUY~'WCU 'I~'it;Ihu 

u'suufinw ds:~nprZnm~oa~ Kaariiqds~.aint~ilun$uu~nsm 11 iiuqu 110 nu 
d 4 4  r w  4 A 

mwsuanl%luninsclno Lnnm'nitG~itruiu~u.n'plld'd~1nimLnaaulunis~iiLLuunmfiau 

nlirmnifimuuumu unn iSbwu i i  Cn~u~uluvinld '~naim~n~aumiu~n~6nit  

~ i~ i t ruiu ' iu .n '~~$nain~n~mu~uni~Gi i~~~unnf imu~Zm~1i~~4u~~o'mCu hqmiu6iKu 

n~iuiiqinuinIdai~auLflu~dd 61unioGmGaunqwjun ng ~ r n o  Guiu U R ~ R U U ~  

(Distorted Theorem or Definition) 6 i u%a inm~8 im ' l u~n~~~ f l i ~ i  (Technical Error) 

61unitla'%a~ain (Misused Data) 6 i u n i t ~ ~ a i u 6 i ~ n i w  (Misinterpreted Language) 
P 94 

6iuni6isa.r?snis'~aviLv~ua$kfiu;s6 (Logically Invalid Inference) ua:huaim 

n i t ~ t ? q f i a u ~ ~ ~ : ~ i i 4 n i 5 ' ~ ~ n " f l ~ ~ i  (Unverified Solution) 

, w  d 
aaq Li,aZ%J (Ong and Lim, 1987: 2-31) l6fiin1799~l~t~;l "A?IUL.~"I'I~LL~Z 

%aimwainlGaiflanZwn l m ~ ~ ~ ~ d o : n ~ ~ ~ ~ a d i t ~ ~ u a n i t f i a u ~ d ~ ~ n ' u n ~ i u ~ ~ ~ ' ~ ~ ~ u ? . a ~  
l, 

ianGmaa~~n'njsur~Kuu'fiuu~nwilu2~~Pdf nduhadi~ i io  lin~out:Kuairu'soufinwi 

diiaiqo:viic I 5-1 6 il lu&nld j  3 ndu Lilulinhut:Ku$uu"fiuulnw3~ 4 iiuqu 356 

nu r in~suo:~u~m~uu~nufinw~d 1 i ium 356 nu ua~~nini9uut:niijnui~uiiu~u 

267 nu ~n~od~ed1hni~i9'uLfluuuu~mfiauflan~m u8nip?9'uwuiilin~oud~aiq 

t : ~ i 1 4  15-16 W f i i u i ~ n u f i f l ~ ~ i ~ a ~ ~ m i i u ~  I& L L R L ~ ~ I L U ? $ ~ ~ ~ W ~ I ~ ~ ~ M ' I M ~  

Ldaq~inrinifflu~iL%ilqniolQGqa'nwLLnuG~LLdtv3a~iimq$ rinhukfi iuitnufif iunio 
2 d u  

aauw~udtkui  2 G~udt a%fiunit~oinnii~uni~~7~~dun'~~dt~~u~16 ua:linhula" 

nis~~nudii~u~ulufiunitlmukG~itmintri~~iluld1ril6 ~ d u  niola' o ~ ~ n u d i t d i r t d ; ~  

lufiunis 



nzuou (Truran. 1987: 1-32) ~ ~ i l n l o ~ n m r ~ u ? n ' u n i ~ L n o i z ~ ~ ~ i u ~ n w n i n u n z  

mnirnnlouflahnlo~~unio~au?'~~i~$[ilfliflm~ ~nni in io i ln l * l r iun~ur inhu~imiq 
a 4 4 -  

ozlr i i t  7-1 5 3 dj;qdnoon~unio~uunfim~inli14 Lnoa~ua~ninio?<uL~uuu~nnnauua:: 
d' 4 nio&uniaoratumoY'u~n~4u~l?" ~~~ri iuiny~waniornniLtt~~Zmaa~rin~"wuudn=:nu 

d, Y a ,  
sliusz6un~iuZnwninn~n~1'11u a t w q i t ~ l n u l ~ ~ ~ u u n ~ i u Z m w n i n  9 Xiunatni5~alrB 
4 
na @uuuao$iiniu n i t d i u i i n i u  n ~ i u ~ % i l q i i n i u  noqnslunio~zenI#n~iuf 

%n~zniodonl#nqiuf n'naznirdo:qnm73n~iuf n i ~ ~ a u a i i n a u  n~ iu i j nwn in f  4'la.i 

r i iuum?'$ni t~~f l r  'la l~%dod~a~~indt$~~uuiu~oouuisi~u~tlud~u~~na~~::'~u~u 

unbu Pnunim~s~u'Iu~uiouuriau$~z'IM"~nf'suuat~o.iii 

LLURUII URzRNz (Blando and others, 1989: 3-47) 16~ in l t i lnw ida t  "nlo 
- ? ~ n ~ z ~ ~ n z ~ d ~ ~ u u ~ ~ i u n a i n ~ ~ d a u n i t ~ n a ~ ~  imqdozn~RhaaniS<u Ldaiinm 

~rh~u~n~iuiinwninaotld'nL"ruuluniol.a"~n~t~anit~aanAm$~~u~%atn'uiiu~u nrju 

K ~ a d i t ~ i l u r i n h u ~ n r n  7 iiuqu 39 ~u aa t l o tL" ruu ru i~na i t l uQ~a iu~~~u~~Tn  Inu 
44" 

~ ~ ~ t l d ' n h u s a n ~ f l u  2 nrju Aa nrjurininiwu~unn~zluniohu~na~$wa~lu~nmn%n'u 
44" A 4 . J  

nrjurinhu~unnazluniohu~aa~$mIu~nm.n'~i ~ n m ~ u o n l ~ n i r i < u ~ ~ u ~ ~ u s n n ~ a u  

~aanr5til~ri/u~~un~iuiimwainluni~iLna~Am~atld'nL"ruuiiu~u 3 o h  lnuAnwn?iu 

na in~ndauaat rh~u lum" iun io j ;~ iKu~~ inn i i  niciiiZmrn<atauia unzpluuurat 





" 2 iuni iuoilsksnc~r (2526: i -21) ~&$ini~?<udaq u n i ~ f i h ~ d i K u ~ u ~ ~ a a i i ~ 7  

~innio?ii4.riunithu~1GmpiifimQ desiiu~u~lu aaarinixluCufifiouilnm3dfiaqn nrju 

kedi4Lflu~n&uiuu"fiuuAnw;il# 2 I~shuti~iiiOwGaou np.rmwua7ufis i l u m  42 
d d . 4  

nu ~ n ~ ~ ~ u a ~ l f i n ~ t i 7 ' u ~ f l u ~ ~ u u n n ~ a u ~ G ~ a ' u n i s 3 u u n ~ m p l ~ f i m  &a iiu~u~fiuqin 

34 qnds:n\rA ~nds:a.~Aw: 3 %a s9a.1102 %a wanis;j<uwuii Cn&u5n?iuunwhq 

~ ~ a ~ u ~ q i n ~ ~ % i l k ~ ~ u ? ~ n & ~ ~ m ~ u u ~ . a a ~ ~ u 6 ~ u ? n ' u n i m ~ ~ u ~ n n ' ~ a  s+~.r~tuil&ufi 
d d 
L s ~ ~ ~ I ~ A ~ ~ I ~ ? ~ L ~ u ~ ? ~ I ; ; ? u ~ I ~ ? ~ L ~ u ~ ~  L L ~ ~ ~ L ~ ~ ~ ~ L L ~ ? ~ ~ L s B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ L ~ ~ ~ ~  

6~uiiuau~luu?n 



ntuiainio (2532: 6-1 3) ~ ~ o i u ~ i u u n n i t i < u ~ i / u a ~ u n i ~ ~ ~ i u ~ a u n w ~ ~ ~ u n i o  

iwu?aioGm ninmf ~nu lh~un iad i~~ i l u ld 'n~u~udo :nu~n  wgi  1 iiuau 41 n u  
4 4 . A  

m w ~ u a n l f l u n i p i b  ~RBU?%&@~IU~IM~M 2 QY"U unniS<uwua'ild'nGuuG 

baunwh lu  3 Gnwmzh;rmiuiin'uqinuinId~16~ 4Aa 61unit?ni iu~m n i t  
Y 

lln"ilQ~l'iqYl6 l L ~ z ~ ? l ~ " n c s l ~ ~ u 8 n  ~ B f l ~ l ~ ~ ~ 4 w ~ ~ l ' l ~ m " l ~ ~ ~ l ~ ~ ~ % ? ~ ~ ~ ~ < n h ~  

unwh41uioalna~uciuin$~m m.8cntui&.rnisriuLanv& un:vEin~nn i i v ~ u X i u n i o  
4 

~ ~ ~ l ~ l ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ . l ~ 3 ~ ~ l ~ 1 ~ ~ 8 d R ~ l ~ f i ~ ~ ~ $ l  ~ B Q ~ ~ ~ ~ I & ~ ~ ~ L W ~ A B Q M ~ ~ W ~ Z ~ X I  

unz&ufiului?ni~ ~ilu61-4 ~ i v ~ u m " i u n i t ~ ~ f i f l ~ v i ~ ~ ~ o '  r inhu~nnuunwhdluni t  

~~dw\~niwfq~uiil~niwn$mnifim4 

,, 4 
~ W I W S  ~t?dufi3 (2532: 2-16) ~ m " i l n l ~ q ~ 1 ~ 4  u n i r ; j ~ ~ ~ : 6 b ~ u n ~ i e ) d ' I ~ n i 9  

Y I] dir~uunmaau~rirmnifim~~~uun'mld'~na~<nhu.a"ufisuu8nw~n 4 n q ~ ~ n w u v i u ~ r ~  ntju 
d d d  ~~oi ldLi lurin~uiuf isuuanw~4 4 iiuau 70 nu 1nw4uan1f in i~s ' t l~gu 

~ruunmfiaun$mninm4~~uun'mld'uda;1 ninimnoas ~~a:m?fnmii'l nitiL~nz6%Qunnhd 

'Iuni4liiuuun~1fiounGmnifim4~1uua"m<uI~.a"~nm6 ~cd~udqsuiqin~nru6nif i~ iomi 

$~uflwin4raar~uu'YIn~nun~m~iam~r~uun'm&a'i1~ ~%'II?'YI+ ua:nmz (Movshovitz and 

others, 1987: 4-1 7) wnnit?bwuii ~aiu~nad$~unwhd'~uni&iuuunnnau 

n$mnifim?LLuun'mriuna~ld'n&u~ufi~uu~nwi3$ 4 npwwv iuno  Guaiin'uqinuinld 



," d 
a176 ~ ~ u M Q  (2533: 3-37) ~6~1flls?9fl~Sfl4 " ~ 1 9 ~ ~ ~ % ~ ~ ~ ~ ~ ~ 4 ~ 1 4 ~ 1 0 I " w ~  

nGw~inRhs~rimI"wuiuu'suuAnw~~ 5. si?oiit dot:a~no~iluld'n1"s~uiuu'~u~~nw~~5 
.4 4 . 4  

4wqu 320 nu ~~wauan l f l un i s i b f  a ~~uu~ou~da~nw%aunwh~ni4nis~"wu 

ncirnfiiawhirn~~enneu ~~nt:qirnh.tn~iu ~ tdhd t . r u i ~ i n~n~m: : i i aunw ia~~a~  

~~unu ln  unznmt: ~i~aoirnt:l~?TaivIG- aim14 unt:nmt: wnniS<u~uii uuunau.~~Tim 

d a n w ~ u ~ u l d ' n h u ! % ~ u n w ~ a ~ ' ~ u & ~ n i t ~ i ~ ~ i u ~ ~ ~ u ~ n ' u n ~ a ~ u i ~ d f t : n i ~ a ~ n ~  unt: 

~mnuu?nisd in i~ f f l .a "~~~d%an~iu~r ' , i~um~~; i  da i~ io6nio i igsd dqu~~uuneurirm 

~a~n~iu~uld'nhu!a"au nwia4lu&4nisiin~iuf &~n7~~vi~n'u'11a~iiuqu~3~3aulffl4 

vidimY1~~ds ~iZu~qa5nnis~qn ~~nznisqmijm mv..~iirZu 



d 4 . 4  
2533 n$ud 1 ~ M L ~ R ~ ? . I I Y I ~ U ~ I ~ R ~  ~IUIU 687 AM ~ n w a u e n l % u n i i i b  

uuunnnaui~naiurinoauuanI'M~wunit~7~ L ~ M ~ ~ L L ~ ~ L ~ ~ ~ ~ I ~ ~ u  2 aulu wnniPib 

wuii n ~ i u 2 i n t a u u a n d i i ~ l w n i n i n i t ~ i l ~ v i l ~ ~ 6 ~ u n i t ~ ~ u a n ' u a i  k o i i p l  orutn7a 

&n6nunitAuq<u&nio? o iq  ~ ~ n r n i n t K n u n i o l ~ ~ d m ~ a ~ w ~ ~ i u  u n r i  

n~ iu&uwi r~ozv i i~~a i~~rno~uuanL~u~~un iouKnun i t  nioffi lcyuihn6 nunio unr 

n i o u l t ~ 4 n ~ n u n i o d ~ ~ & ~ ~ ~ ~ ~ d o ~ ~ ~ ~ a d i ~ ~ l d ' u d i n ' ~ n i ~ n ' i ~ ~ o z ~ u  0.05 

," d 
aYUwt Ginuaq (2536: 1-1 3) Im" i in io~q~1~taq u n i ~ ? ~ q < u $ a ~ n w a i a n i ~ n i  t 

~uunciawnian5 a a t r i n ~ e u k u f i u u ~ n w i g d  5 ~ t ; l i o u ~ n i i i m q ~ i a t n o ~ u v i ~ ~ u i ~ u ~  

niad~cdoz~in?Liluld'nhukufisuu~nwi3d 513 L.riouuniiinqr(ia;lnoGuvi?nuiSu 

i ium 21 ~u Ln<a.r~aCllauni59'udt::nau m"qu ~~uuilnGalun*laGuu LLR: 

a ,, 3 
r~udnGndt r4 iun  hntil ltzynsi uazuuuaslaoudaadorilun aaglqonhtau 

d %  4 wan iG6  wuii linGuuuaawnwnisln"i~nitl%~qwjun i n s  ng i i u iu  uarnuuTuin 

ta;la;luii;a 6 1 u n i t ~ n i i ~ a m  ~ ~ a ~ n " i ~ n i o R ~ ~ i u ~ i n & n d  miuii6u 



arrai'l agnr iu  (2538: 2-1 5) 16~iniois'udoc unio~h~~~uuamneuiGq<u 

~ u n w i a c n i a n i o ~ u i a i n G ~ ~ ~ ~ m f ~ c n i o ~ a n w i d r : : n ~ u a a e n ~  unrnunioriiRj 

noc niicr~u~miruu~ufifiuu4nw3d 3 Zunqc~nnuaiuno* ndu~isBi.nLfllnin&u$u 
41 4 A  

fisuu8nmlunqcmwuttiu~o ~nmeusnlflunisi7'u~~u~~uun~1~o'~iGq<uu~1~d~u 5 

K d a n  ~atnioLrunKqdtznouaacwr?uiuLrn::nuniofii$cnoc wnnisibnuii  Qunwiac 

uindqsl~s ~ ~ ~ ~ i ~ q i ~ n i o u u n ~ ~ ~ o z n a u ~ n u ~ ~ n u u ~ n i o ~ ~ q n ~ ~ ~ a  nio6iu~rusilua 
P 

wmwaimuaznionnudiir. 1iti%ilqi'snituunnido::nouaetw~uiu~n?nacno4d 

dudoz3n&ac~~bnoiudi~diuinniiu~c b~%il~i~niouun.idoznouCmuZ.a"waiic 



niglala w < q u i ~  (2544: 2-1 7 )  16i;rilni4jb&a unisdnwulun'nriniq 

ntiimfilnmi i a t  r~uauqu aeqrin buu 'suu i lnw~au6u~ L4silnwu1u~fi~ninlc 

nr5mfilani uazuluCfiJdnain~n~aunicnGmfiiam5 r&uauiu asarinhu 

uiauulnmnouk nduK~editrilurin~ou$uCGuudnm3d 3 i luw 41 5 nu ? in  
d 4 . 4  

lo~o.rbuu'auuilnwmau6u 8 ~ E m n s l m i ~ i l n w  npannuuiuns ~n~atuanl4'lunisis'cI<u 

~iluuuunmaauulun'nrini~nGtild~a ms' Fk~r&uarnu uazuuudirniaoiuluM'fi Jnic 

nGmninni deem&u~uiu wnniii<uwuii eiledi~dozaintjiuluCfiCni~~r5mfi1n~~ 

d a ~ ~ & u a u i u l u r z b & ~ l u  3 uluCfiCdiriau Aa un i ro iuroa~&ru lu  ~ i rau iu~~aryuu f iq  
d 

r~az~huiu~~azyuniuuann"U~un~ulu IuozKud~unaiqiia uluCfiJliau~oetr&uauiu 

9 "  d Lnwqni ;oruwirfi6 (2545: I -9) ~6 in i rnsu~oeq unitdnwiuluM'fiC~ec 

r X I f i  aaal in~uuiuf isuu~nw3d 4 IuIocGoukKnnouaifiyAnw npnwuniunon 

L4eilnwiu1u~lidaq~q<iuaectd'nGuuiufisuu~nw~~d 4 ~nuiir~unmiuozKuwanio 

buuni~ntirwninmf uazilnmulun'nJ~naimL~daun~c~~Gm~[inmi Atr7.r~~ aec 

rin&u$ufisuuilnwgC/ 4 n@usi?adi.rLguld"nbuuiuCsuuilnw$d 4 Bniodnw 2545 
C Y  d lr" 4 

qlnIt~Guuk5mnounirjnd npc~nwuuiuns ~uz8~n lwourmwu 24 nu uazlnun~wu 

307 nu mauuuunnnaui~u~u~firi:Oa~~~~iu i ~ n o i z ~ ~ y a ~ n e n i m i i ~ f i ' ~ ~ ~ u ~ a n n ~ m  

riiu'aciiu~aa~5m%uaz L L R ~ L ( ? U L ~ ~ ~ L U U U I W ~ I ~  w ~ n i A < u w ~ i i  rinbuiiuluM'fiu' 

Idwa~~5.a'u&iniimru6~uCi ~~azij~luM'fiJdnaim~~~eu'1u~iun1sl1un~uu 8q~Gnwt-G 

nuuT~~arei?nllo ~ i u ~ ~ ~ u ~ ~ ~ i u n i c ~ G m f i i n m ~ " l u m " ~ u n ~ o l ~ ~ ~ l ~ n ~ ~ ~ ~ u m l G  niol1 

gnt nitiiniiuanr nisAn?ium"ilunim ni tmo~qaauni t~~i i i lq~ai  uaznist$aunnvi 

q innisd~m"lnm?otnr~~ c~ui<u i~cdoz~nd ~~~zc116j<uludoz~nfiui~~d? 
9 ,  dlr K~nAi?a'ic6u ilrz-~uln?iu dnw r ~ ~ ~ n " u u ~ u M ' w l d ' d n a i m ~ n ~ ~ u ~ i ~ ~ ~ ~ [ i l f i ~ m ~  k l u  

6iuhwruz iZniou&uluM'fiJdna~n~~~~au i l n i r  ~nu iey  ar~u?EuuluCplJd 







Y C  

ni8,',n,",~~flunio;j<u~34ii~?7 (Survey Research) f r n u ~ ~ u u u h u ~ u M ' f l 6 ~ ~ ~ ~  

QCu &.riiu?u aa4rinhu$uGfjauflnm$ 1 uar.l4uuukunianiufu<~1u~ 
A 4 

~ a ~ n ~ ~ a s u ~ s e a i i u ~ u  uuui ln~qnh4 rloznaunioilnmu&M'a~n"~ainL~~su 

Y  Y  

I l o r . 9 i i nd l%un i r i <u~~~~  L%.Gn&uiuCsauflnw3$ 1 lu f~4duukni i  
A'd 

niiCndiunmwunnioflnw~i9iq7 ~aol  I nsr.nmitnw'sni~ &@bl~r i in io i imqlu?? 

Y  

n'?sfh4 402 A u  ~ ~ ~ ~ I L ~ M ~ I ~ ~ u u u Y L L ~ . I % u  (Stratified Random Sampling) 
4 s Y  

~sumau64C 

I .  n~unieriiqd~finifiiuuuinufun'~[~LLuu~rnJu &aiiuw ao.rriniwu;u 

tisuuilnm3d 1 &ailnwuhn'n6$RaimL"imu 
di d 

1 . I  d l T ? ~ f ~ 4 h ~ d j ~ ~ ~ i ~ ~ 4 i ~ 1 ~ ~ 1 ~ ~ ~ ~ i ~ ~ ~ ~ ~ i 9 i ~ ~  Lam 1 



4 '  
d5::ainT 7 i ~ ~ l T l t ~ i h ~ ~ ~ \ 1 ~ i ~ i ~ ~  (Yarnane 1973 : 886) d t : : ~ Y i r n ? l ~ L ' b ~ ~ i r  

95% 1nooau16!n?iu~ainrn<flu16 5% ~iu?m16;n$usi?ediriLflum'?unu 

d r m i n o a e t ~ n ~ u i u u ' c u u ~ n w i i l ~  I iiu?u 367 nu 
i 

1.3 riinu~iiu~uriet8~u~l.a"lunit~7'ulM"~i1u~uCn~u~~u~~ot~an~:: 
A 4 

l~~i lun~usi?ari icrX Liotqiniiu?urin~l'wuiu~'~uufinw~i I lnu~saune 40 
L . r w  4 nu / 6otioou ~ j ~ u ~ ~ s a ~ t ( u 6 t b u ~ t t l u r n  I o S;et b u  :t~::l&iu~un$u 

&adit 402 nu 
Y 

1.4 (ul%fldlt ~ c n u ~ ~ ~ n i f ( ~ ~ ~ ~ ~ ~ l i 4 . a " ~  (Stratified Random Sampling) 
9 Y 

6llufb kIfhdf%t! 

1.4.1 ( U I T ~ ~ ~ U ~ L ~ R A B ~ T : : K Y ? U U ' ~ ~ ~ ~ ] ~ ~ ~ W I ~ M "  1 8th 
2 4 dirintiunnwunnisilnw~i~~"s Lam I nsznpltilnm%nit  inu us in:: 

4 4 0  

dirno dtuqiu? ~ o t ~ a u k ~ ~ ; i n ' u  d i ~ o i l s n i o ~ u 6 a o ~ i t u ' ~ 1 ~ n ~ u P c n u n i ~  

< Y A a l f l i l ~ ? ~  10 C N ~ U M  ~ ~ ~ ~ ~ l ~ ~ l ~ l r ] 8 ~ k d ? ~ ~ l ~ ~ ~ ~ ~ 8 ~ ~ ~ ~ ~ ~ ~ Z  

dim9 ( ~ ? i d ? u ~ r a i i d i u ? u ~ ~ ~ ~ u u  : i i u a d t t i w u i d a n i i n w h  4: l)  

m"~tiuarLtiu wlurnint6 I 



2. n~usi lor i~cd l f lun is~ lmian i  ~ b ~ i ~ ~ u n i s ~ i ; e n n ~ u 6 ~ ~ r i i a u u u  ~ 9 1 : ~  

d d d 
(Purposive Sampling) l s l e ~ m L ~ a n r i n ~ s u d ~ ~ 1 ~ 7 u n a a a u l u n ' p I ~ ~ ~ a i m a u  ~oaaiiu?u 

dl uind!m i i u ~ u  l o  nu ~nu~~ismi~~;nsaun~uu~u~pIu%AaimL~aaunm~;I  5 ~ i u  

~~adsznaunisitnmu~un'p\Gd~aimLfid~u 





Y Y  
4 lJ" 

(Movshovitz and others, 1987) vbmd1~M'4run 6 6iu ~ n u n l u a ~ j ~ l n i L n t l ~ ~ 6 i u ~  

auimu<ur&ai tzthCuaa.rrin~uu unzuhnaeq$uhu @<u16d?uuiHdas 5 

n iod ia5d?2n i t~miLa~und~wu~t6  (Logically Invalid 

Inference) u n n ~ t l u n i t t l i ~ i ~ ~ i ~ q 3 ~ a e ~ d t z ~ q ~ i u 1 , 6 d a u ~ n  

rii...uri?... n~dnitIG~aqwn niulw'i&ulr 61 ... u h  ...lrig n6aq 

IE'BuenfiuimIuiluaiilzrj~n~aq ni~isa~i7nomnifindiiiu4unau 
m w  s r l w  lJ c??qs?~noi:riu~un'nld'doqiiu~u wuiiuv?aatzuuiiuqu~iu ~~nzri?%a~anon 



Y 
8. JIUUU~U~U~~'FI ld' d $ b n h ~ a u ~ ~ a i ~ i ~ ~ ~ ~ n w w ~ ~ ~ ~ a u  u a z ~ f i i i ~ n m  

r ~ a r r ~ a d ? u d ~ q ~ ~ n & a ; s . r  k & ' J ~ l W l $ ( M ? . 1 ? ~ ? $ ~ 1 ~ 3 ~  3 diunmqnqiu Gl~4L%LU'flHl 

(Content validity) n ? i u ~ n 6 a . l n a ~ n i ~  ~ ' 1 1 2 l l f l ~ d ~ % a a 4 ~ 1 ~  ~ ~ z ~ ? i u f i a f i ~ s j " a a  

nwunqu wiurLus'lnaa~u~uM"fild'&qiiuqu luozKu$uisouilnm~i I unzQ~i tmi%a 

4iniulu~oiaz%ai?~~u~~uuaYm~luM'Plld'~~~uo'~C~ M$l.a"?'nuIuvi'flld'i~~in~~$au~i~ 

n r t o l n i ~ n i  &ciiusu 16v;ak InsMmrun$in n s i u ~ n r G u a a ~ g n ~ ~ q m ~ ~ i j n ~ i u ~ G u  
a C nonnktn isd i t6au  2 lu 3 a~~no~qm?Gi i n~ iu~3u~s~1n&a~n"u i i  uuuimuluvind 

I8 %a Lfluuuuind~.a"inu~un"flld'inaihLn$auniqnfim flin w & ~ i i u s u  Irn"4~ 

uuuini~siu~mun~uuluM"ald'da;Iiiu~u luszKu%ufifiauilnm3d 1 usiiidozLludiaa 

d ~ ~ d ~ ~ u f i l u ~ ~ m  diusud1.a" ua~~siuiu4auaoaiaiiniumiuii~~u::Jiaa;1 
l, 

gno4~mqGil K4G 
C 4 0  

8.1 uuuinui~anuniniuQu4au 6 i n w  ~ ~ ; r d f i ~ i ~ i ~ ~ f i i ~ l ~ ~ n i ?  
4 2 
W ~ ~ I ; U X ~ I ~ I ~ ~ M  

8.2 ~ ~ ~ ~ I Q % ~ ~ I ' I L ~ ~  ~ l ' l 6 ~ ~ b " s t l ~ ~ ~ c l l ~ ~ l ~  L~~~t3dfild'nb"scl~~l 
l, 

-4 'd % a n a u % a G u l ~ u l a a ~ ~ ' ~ ~ u ~ n i d i i ~ a u ~ 6  

8.3 u u u i n u i s h ~ ~ i n i u ~ d % n ~ q u  l 6 d h d ? ~ u f i i a i i n i u l f i ~ % i l ~  
' 2  

.a'alqld'iq%u 



9. i i u u u i n u & < f i ~  i u i ~ n i ~ ~ ~ ~ ~ r c n " ~ a m i u i i L L u z i i a a ~ ~ n r ~ ~ o r ~ ~ g ;  i d  18 

%a 1dnnaatl1n"urin3uu$ufi~uu~nw~d 1 n ~ u ~ 6 n i i u q u  5 nu ~ . r ~ & ~ a u ~ & ~ v i  

nGmniamf &si iuqu &h:noui;?cl r i?tnuuTaasiiu~uriu f i ~ C r z u u i i u w d u  

unzf iabo~aaanr? i f iu iu  unr'la.ildnduri?edic u h ~ u i d ~ u d p ~ n a ~ u ~ v u ~ z a u & ~ u n ~ r  
A we.  II 

l1niw un:~~iu~~ui:~una;~~aa~~l'~~n~uuuinulun'fiC w u i i ~ a n i n ~ ~ u i r e u l u n i ~ i  

uuuinulu<fiCay"uf! Aa 2 h&4 

lo. t i i r ~ ~ u i n u u f i ~ u m r i a  d i " l h d ? ~ u f i ~ ~ 4 ~ 1 ?  18 c Wnnaaql4f i  

rinhu$ufisouilnw5C/ 1 ndu1vq.j iiuqu 40 nu &l&17ou~~auidaqiiuqu 4.r 

drznauhu G~4afiuu"naaaiiu~uMYLI fidiar:uuiiu3u~fiu L L ~ ~ M Y ? % ~ L W Y O ~ ~ ~ I C ~ U I U ~ ~  

dLj1dndu~qadi.r uaWldr inhundu~6n 5 ~u ~ l~7un i tnm~aoun~1~~~1u1zau&iu  
d v o  nl?l%ll~ ~ L ~ ~ ~ ? l ~ ~ ~ ~ l ~ ~ ~ ~ ~ 4 ~ 3 ~ l ~ ' I ' 1 1 ~ l ~ ~ ~ a ' ~ ~ f ~ n ' f i w ' ~ i ~ ~ ~  9 

Y 
* Y  4 

1 1. @'ibiiuuuimu&niiw'uu~~Gmriu aasld'nhunj 40 nu uimmq lnclymu 

~nmn' 

@~umm~rriulu<fiC~naimLn~aua~~ld'n&u~innlru~m~;j"si~ lmu 

mmqaiu~u<fiGdnainLniaufg 5 6iu oYiwu @<ai in iw 'uf ;nnq~u~~ia i l  

u~u<~Gina inLnbBu~uh lu iu  ~ i nh@~ud in i r ?~n%7:~p ia i i  u&<f i~i  

R R I ~ L R & U I U ~ I U ~ U  LflUU1U<fi~iRalmLRia~1Md9~dt:nfl~~n @q€Iilfll? 

uif;nn~iubaa.rulu.n'fiC~naim~n~aulud~udr:nauaa~ufu<~ld'dnaimLn~aulu 
Y 

61uMYM 

12. ~1~?1u~aatu&.n ' f i~~na1n~n~au i16~1; j~nr1~~ '%a L $ ~ l i d i ~ ? i ~ ~ i ( ~ P  

(Reliability) ~ n u ~ $ ~ m ~ ~ u d r z i d n d u a a r ~ l  (Coefficient Alpha) aa.rRtauuln (Cronbach) 
a A d d 
aadin?iumutn~miuLnmw'n"aq~di ~.JILF~ 0.6 iuId ~ ~ @ ~ ~ i u ~ o r v i " i ~ ~ i u ~ n c l d 1 6  

0.76 &r?Iu~dmiurnorn' 
A' 

13. @bRii~Zan%aaouiiu?u 12 %a lnc l l~n lounqu~uov i  ~~nz~ f lu Idm iu  

& d ? u i i u s u ~ ~ & ~ ~ a u a a ~ ~ ~ p i n z ~ ~ a t r l i  

14. t i i i ~ u u ~ m ~ ~ u < u u  i&iiu?u Yiaqrinini~uiulj~au~nwqd 1 iii 
qnmmwiummn' 'ld~n'uld"nhu~uu'suu4nw~~ I iLf lundunisd ia~l%unI5 iu 







a i ? ~ a ~ m s ? s a e u ~ ~ n i w ~ m d ~ a $ e d ~ e  
d 

I .  rt~d~n~~u~wusnotuuuT~uCuM'pI~uuua'rn~u ~esilu?u ne-Sin&u$u 

u'stluilnlvldi 1 (Index of Difficulty) I ~ ~ L I I % ~ ~ O ~ U ~ ~ Z ~ Y I $ U D ~ ~ ~ I  (Coefficient Alpha) 
Y 

masnwuuln (Cronbach) 6sC 

A d 
wa a unu di~~iu~w~sqios~~uufiau 

k unu iiu?uGn'lW~~uufiau 

S: unu n~iu~~dllsds?uaos%~fi~uIuuein~%n 
w 

s . L L ~ M  A ? I ~ ~ L L ~ T ~ P ~ M ~ ~ Q ~ ~ ~ ~ Q ~ M ' Q H U ~ ~  

( W ~ N W T ~ ~  qmuau, 2544) 

a ~ ~ ~ f l u n i s i ~ a s l r 6 ~ m ~ a  
d 

@"?6iiiu~maidirtbbiju~aa~1fim (Arithmetic Mean : ;) ~ i ~ ~ t l ~ ~ u ~ ~ i n ? j i u  
d rd 

(Standard Deviation : S.D.) d i r~n~~;aoar  i i~~unmixu&~pIunnaifl~~~nunls 

Fl6blf i l f i~? 5 61l.d 



mad I w~moi~~n:Gns~u~nati iusuld'n~"~eu~a=:~e::  na t rhhu?u  

Gseuinw3d I i i u s u  402 nu diIuTuCfiw'dRaimLRdau1,u 3 

Gs%a ae fiuuTvatiiusuw"Y s:uu4iusu~Gu ua:~aaontii<t 

4ir~unmiuuTu~'~lw'dnaim~n~au~u~tiin::dsud~::naunail~tiin::~iu 

ufim;r'lurnisitd 4 i i t n i s i t d  7 

~lau4 2 W R ~ ~ G L ~ T ~ : ~ ~ ~ ~ ~ ' ~ ~ ' $ ~ ~ ~ ~ ~ L P I ~ ~ M ' I M U ~ ~ : ~ ~ M ~ ? : : ~ ~ ' U ~ ~ Q L L ~ ~ ~  

I ~muri i  ~ f l ~ o l ~ ; d n ? i ~ $ f l d  ufimqpinarn:nstu~u~"~~~$ 

naimLndaud~XqinLLuu?'mulu.n'pIw' uuukld'e Cht i iusu aet 

rin~ou$iuissuilnwi5d I do::nouiiuiarjadlkinni~kuniwd 

rin hudijuhn'nw'dnaim~ndauuind~m iw?u i o nu ~~fimtlu 

wisitd 8 iicrninqd I 6  



m1~19i 4 iiu?u~n~ouidUIun"ald'inaimLndau~aa~nhuiu~'~ou~nm3$ I 

i i u ~ u  402 AM lu  3 $?%a iia w~uTnaaiiuauld'u ttuuiiuau~iu un:: 
a 

~ n a u n h f i  ~moiiuunmiuu~un'n~ndnnim~na~u~u~in::~~u 



(Distorted Theorem or Definition) 
Y 

3.1 n i n n ~ i u ~ i i ~ ' l q w u ~ i ~ ~ n ~ ~ n ' ~ n q ~ ~ u ~  ng gms 

uniiuiu un:fiuui 

(Unverified Solution) 

4.1 ~ u n a u g n b ~  ur i i inou~n~ini~qndr i i~um 



~ f u n " ~ r ~ ~ a a i m r m ~ a u  

1. a"iun?s'la'a"a;w'Um (Misused Data) 1m"un 

I .  I a z ~ a u n i ~ ~ y ~ d i i ~ i ~ u ~ u 3 u w a u n i ~ ~ f i . i l ~ u i  

I .2 ~ i f i n ~ i i ~ ~ f i u u i i i m o u ~ u i ~ ~ ~ ~ ~ ~ n ~ ~  

I .3 Kmnenlqnuim 

2. a " i u n i T ~ f l ? i u ~ i u i i  (Misinterpreted Language) 

~ a ~ n ? i u q i n d s ~ ~ u ~ n i m u ~ ~ ~ u d s z ~ ~ n ~ ~ ~ ~ ~ i f i w ~ " L r j ~ n & a ~  

3. ~ i u n i K i m ~ G s u n q ~ i u n  na {mT unQaiu ua::suuZi 

(Distorted Theorem or Definition) 
X 

3.1 ~ i f i n ~ i u ~ ~ ~ k w u ~ i ~ ~ ~ u ~ n ' ~ n ~ ~ ~ u n  ng qn4 

unCuiu U R : A ~ U ~  

3.2 i inq1J. j~~ ng qws unhiu unzfiuu3ljm 

4. a " i u n i m n i ~ ~ ~ ~ ~ s ~ u ' L ~ ~ u i i ~ n i ~ u n " i l ~ u i  

(Unverified Solution) 

4.1 ~umaupn&aq ud~~maufin~ind&nu'riiuun 

u%ii l~l~u~lJuua~les1 
* 

4.2 %UPIOÛ WPI UW'~I ISQU~?~ 

-4 d 
R ? l U t l ~ B Q ~ 7 l U f l A l ~ L f l % B U  

4 1 ~ 1 ~  (flu) 

47 

107 

8 

102 

259 

5 1 

198 

72 

&ma:: 

11.69 

26.62 

1.99 

25.37 

61.94 

15.17 

49.25 

17.91 



w w  

qinmincd 6 wuii qinrinhuiiuqunj~u 402 nu ~ n ~ u u i j u ~ u ~ m ~ i  

naimn$au~acril%a uozuuliu~uJun luusinz6iu ~ c i  

hiu$ I ~i7unio~+iay niin: ~ i u ~ ~ n ~ a u v i i i i n i i k c ~ m ~ ~ i i i  mau~uiqi'~rj 

iiaiatnimindqm 'In~gu;iu?u 107 ~u mencuiAa n z ~ u n i o ~ ~ ~ a ~ n d i i ~ ~ u ~ u i u m a u n ~ o  

uiiilryai Rn~iluiiuqu 47 nu unzi iu~ui ieudqn~a~mnan~qno~n 'In~flildiuqu 8 nu 
d u  d  

kiud 2 6iunioi~~iu6iuniw: 6iuCunLooufffi~iuqindo::~onniwuiLflu 

do::lufi~tirmniam~%~niia;~ 'In~3u4iuqu 102 nu 
d "  d  h i d  3 hiunio~n~Gaunqajun ng !no unirsiu uarfiuui: hiuCunLmu 

Y 
ainfi9iuLa"ikwuaiuL~u~n"unqajuw ng qm4 u n t a i ~  U~LRUIJ IRUI~~~R Zim~ilu 

41um 259 nu wcncuiiiaiimlajua ng !mo uncaiu uarauuiiiniin~fluiiuqu 51 nu 

Xiu$ 4 X i u ~ i n n i ~ s l o ~ ~ n a u I u ~ : : ~ i i c n i o ~ ~ n " ~ ~ ~ i :  6idrinhuiitumau 

p n h c  aipiinauirnqind&nu'~iaulil ~ a i i m a u ~ r j ~ i l u r r n d i ~ u ~ n ~ ~ m  Am~flu4iuqu 
* 

198 nu mencuiiia Gumauiim udiimau~n iin~ildiulu 72 nu 
d * 

d u  d  

h i u ~  5 6i~%aiinwaim'lu~nnirnnio~i: 6iuuunuuuaian~iusru'msr~~Iun?.s 

~ni iuwu 'In~fluiiuau 227 nu 

U ~ U ~ " P ~ U ' ~ R S I ~ ~ L R ~ B U  

5. &~aY%~n~mnl~~nfl~flnl61 (Technical Error) %I 

Y I A R ? ~ ~ ~ Z ~ ' ~ T Z ~ ~ ' L U ~ ~ ~ ? A ~ ~ M ? N  

d 4 
fl?lUnnhQflmJJflalnLflSI%U 

~1117~ (flu) 

227 

s'eaa:: 

56.47 



ufun"rr<~~aim~~imu 

1. 6 iun i?~s 'as~w~m (Misused Data) 1m"ufi 

I .I  n:~nunitld%oyn~i~~flu1u~uw~un~t~~~fl~u~ 

I .2 iiijmi7iq~~u7jiimo~1ui~iU~nqnis 

I .3 6mnonCqnu.m 

2. & u n i s ~ ~ ? i U ~ i u i i  (Misinterpreted Language) .. 4 n e w ~ ~ ~ u q i n 1 J s : C u ~ n ~ m u ~ ~ f l u I J t : f u ~ n ~ w ~ r i ~ w ~ ~ n 6 o ~  

3. AY7uni~mri7sunqw~un ng tms unGaiu uazmuu3 

(Distorted Theorem or Definition) 
3 

3.1 ~ ~ R ~ ~ ~ u & I ~ w U ~ ~ U L ~ U ~ ~ ' Y M ~ I ~ ~ U M  ill) !MY 

unGuiu un:fiuu3 

3.2 iinq1f5un ng dws unGuiu uw:wuuTijn 

4. b ; 7 u a i m n i s m ~ ~ ~ a u ~ u ~ ~ i i ~ n i s ~ n " i l ~ ~ i  

(Unverified Solution) 

4.1 iumflUQnh ~ i ~ 7 m ~ ~ ~ m i n i 1 ~ w ~ ' i i i u u r n  

u%iiwouU~iIuwnii~% 
Y 

4.2 %umouijm udiiwaugn 

5. di7uaY8~m~aim~urn~ii~ni5n'i (Technical Error) ;?I 

n~~~~ius:~ms:?~ '1uni~ ' imi iu~~  

4 4 

4 1 ~ 1 ~  (nu) 

48 

78 

9 

98 

173 

84 

178 

37 

1 76 

A ? 7 U ~ ¶ l B Q A T l U A ~ l ~ L R ~ % U  

&ma:: 

14.43 

25.12 

2.74 

17.16 

43.03 

27.1 I 

47.01 

1 1.69 

43.78 





1. Riunisli'a'huaiin (Misused Data) 



aism$iriul6~un:&isll tno Auulufl A x 1 on rdo 



1umenIiiii~ud2 ;a u n n ~ r a ~ i ~ ~ m s u y n ~ ' ~ n n ~  6 

44~aioa~i I, 2 ,3  unz 6 ~iu?nnYldVi 12 unzi iu?u~u 

nanIii~im'ud 3 l ia wnmuaa4rildtznauqnK?'11a.1 7 4 4  

&ia\1C1 1 unz 7 uiu?nn'ul6 8 u~?CI 12 Uflz 8 U l u i  

94Ul U.Y.U. Uf4:RY.U. 7 J t l 4 i l ~ ? ~ l ~  

monIiidij~im'udLduiiu~uL~wiz 

Csna'nGmrrimmS 

q4fln~fi4144l1-4?4lh~ 3 iluqu 

C/wnnlrnask 3 iiu~ui!iiriltviiTu -1 o 
4luQu~fiu 3 h r -~udunh f~d ld  

1 

~a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

f i l u l t n ~ u u d y z b f i ~ ~ ~ n w ~ ~  

ufia;l~~uns?uua;l9'iu~u~w*~ 3 9'iuau 
Y 

U "  rrl 

$riianin"Y - lo 'Lmm;lu 

.............................................................. 

8 "  4 
U.Y.U. UW39.Y.U. U I ~ U ~ L W M ~ I  6 UIPZ 7 U IU I  U.Y.U. 

Unzn,y~u,Lnu $ ~ ~ ~ n ~ U n ~ l R m l f ~ ~ ~ B Y n  *uRnU- 
Y 

l u~umeun i~  ~ ~ n " i l ~ u i  

qinfqnu' Gnl"Wuqz6a~unw'~aii~iiu~u~m"~ 3 iiu?uTKi 

wnywdi5u -10 u d ~ n b u ~ ~ ~ n s ~ a y n $ ~ i ~ ~ u ~ a f ~ n u '  

lfl%wnr?u LL~cnifflul~~4wn47UUW::~adi4 &qlnniy 

8uniwdfi?dlMi *lnauu~niinii.szW?n nu FJN ui t i i  

I& ~u~ f l u l 5~~du rn r r  24 U ~ U R ~ ~ * I ~ ~ I X ~ I . I ~ ' I ~ L V ~ I & J  ;a 

6mniiiiu -I o Z~niiliitiiu~qnu"Iiifimiibia~Ziiwnn~1.~ 
~ ; i ~ ~ ~ ~ $  1 ;jlAyl:u~l/ijl ~ n & j W a l ~ A ~ l U s ~ ~ y ~ ~ 4 ~ ~  

nitlii+aynqinknu' vii~~;nz~nanitl%h~~dii~fluCu 
Y 

lio uunmuw luu"ldwouni~ufi~~ui a ~ ~ ~ i l u ~ w n z n i ~  

i~uun1~~au;j~in~m~1ifiws"~uii~~i~u~6uni~il~n~d 

~f lun~zu~uni tv i i  ~ L P i ~ W ~ 6 u n 1 9 ? ~ ~ ~ 1 : : t i ~ a ~ n a a ~ ~ ~ n u '  

i lryui ~~~~niru~a.ufun'~[ld'dnni~~~~aulu61uni~l% 

h y n i r n h  ~$nlrir inbudiufqnQm'~~ h 7 ~ u u n i u w u  

uri?'l~nbtlu?lnusn~a~ n i i i l i l u  unz%agndlriii~Yulu 
Y 

~urneunis~~n"il~uilii~nbis~ 



mimd 8 uamahnb ~raz~inaruzaaaufun"flld'ifinim~~~ouaoald'n~u~u~u'~?'m 

ufun"~~Q~uua'nliu &a/iuau aoaCnGuu$ufisuuibfnm3; I f/i;ufuIY~~u' 

~naim~ndoulu6iuni~l1+a~aim ( I  . I  az~aaniol1~a~a$ii~3ulu 
Y 

~uwaun~rufiflryui) (do) 



I 

Isni~dm~ierers' I 9inCay nlhn66iuunIfi lin bucmnan 

2. & U ~ ~ T ~ R Q ~ U ~ ~ U ~ I W ~  (Misinterpreted Language) 





3. Riunls~mriiaunqw~ujun ng Enr uniiuiu unzauuz (Distorted Theorem 

or Definition) 







4. Aiua?nnirmraqasu~u~ui~~n~run' i l~u~ (Unverified Solution) 







qww 3 =w=m.~)npO v nwq-pkp-p 

10 Y 

PNI -??a 3=mavw) vruuy. 

1 ypxugrrnsnm_enu;upe~ nr,nL!roispl R~M! 
'I 

nnn ,nb~nln~nnnL~Lun~nyu~reL ~nffi~gns~ur~pn=.b 











di iu~inni~wo?~noulus: :u i iani~~~n"i l~~~~ 6iu4aiinwninIu~n~irAnitv;i un:: 

~ i u n i ~ i ~ ~ i u 6 i ~ n i a 1  



2.2  ah smm~iuau~irrm h ~ i ~ ~ i 6 ~ ~ 9 i ~ ~ 9 i ~ ~ i ~ ~ d ~ i w " ~ ~  Aa 

6 iun i~n~Geunqa jun  ng qwo uniiuiu UR~RUU? ~IU~~I~~I~~~~SRBUIU 

tzvii.rnitufifltyrr1 hiu%alnwainluanirnni~.iii 6iuniol#4aynln uaz 

m"7unioZnaium"7ldniw 

2.3 ~ a $ a  Mraaan6~Sqn h tmiu i i~un~ iu iq inu~n111v i~~u  iia ~ i u  

n i 6 n ~ ~ a u n q a j u n  ng gwo uniruiu uaz~uu? 6 iua inn i t~nraau lu  

o:vii.rnioufidym 6 i u Q ' l m w a i n l u a ~ ~ n n i ~ i  6iuni~l#%ayaiin uaz 

6iuni~im9iu6i ldniw 



nurrginc,nLpsLn2lm nr6 ns uc,nnn;qzsii .n.r.~~~s~unls~un~n::~ungny 
'P 

PsWlUflLpRM P - 9 LAU~SLUUL1 ~LLULURU1~fl~SLU~M11~B~U~C.BLfU~LldM~U~W~ 

sLurLurqMunoenabngLuLI;Ay\rb a - (szsz) push~uno zuyne coan_bcnLrn_u 
P J 

EBt$MUBtJBldl EE = ExLC = $XLC OF Uf"J"JN~Ll$UpkS PP1 = 2 X ZL = 

ou We leran~~nun~b o np un~no2sii n~~nlrn sub Gu unt$bm~k old 

LnrsresnosuiurLsuunldjnlnI;!nnFucFntp nyn~i ngrjnlmynanLbnEinLy 
P PZ 5 5 

non~nnrosui nun~n~buir~~ugnras,'~; ~~yn~n~in~n~prnm~n~c~sui~~~~~b~ P '=P 5 P 

ld\TBVl np~lLLJ'YULbRMlnGnL~KB~lRB~inB.5,'U~ nJL1 YBUUL~ KRb3 a I 
5 P 

2sn KLBPJun 1Mb GU u~FR~Y~_uLRu~~L~~~~~L$~~Lcu~~LR~M~u~~~L~~~ P '= -'= 5 

ubmu~n Grts:~ii rtLBnrn Gu sub lnntjnblnn~y n\v~s~vgo$pnnsiun~pn~ P 
p - 

q~~m~~npsurs~~bus,~en";5irs~ P ugwuynng$n_en~iu_nro~ugLlduyU P 5 

PsWl~LUbLMldLUMld$B$B~b~~SLULMld\EL P 0 a (9~s~) CIBnUL? SUN! C.BLBk&CLUMM 
P 

n_ur y vunew\pBby LW nrbnuLn$lnTaSjn_enLnn;u;rBLusLnLgRLcunLU 
5 ,P P 5 

pln~iz~n ne2~n~i,~~nog~~uscn~py\o~ P- - n~nppenl2spniyly coiluntp mo~ 

LMB~l~\~Wl2bk~B~p1~~~jp1~N~~b~L$1NLLULI;A~12b w ld~CBL1~pldj~~~b~L~l 
P 5 P 

KL LUldLL U~~L~C.SU~B~UlUL~MLA~ld&~~~[;S~5lnUJL~~L~U~~2bnTaSlU~O.Ml BE91 
P PZ 

P - P 

plB~LMO~ln~2bMnB~EnMLMD3lRbnBEULbb2KnB~Ucb~U~BUUlldLUUMnld&nlR 
55P T 5 P P" 

B~~PL~LU~M nrr~u~rr~s~g~~d~yw~up~jngnb~~~irt~tu~y~u~;!,~~n~~n_en~ ,P9 5 

naua2uoosLun;p nrrnu~nnbi~~y~b~~~in~~u~,~~~~~~br~~nees~unou~sp 
R P 

rl~mtorrs~un~~p coyuBmn~~n~n[;Snnpu;~~b1n~,~~~e~1du~ur~u a PZ 

nujnlnru~nn;inoe!u oplynswrutannrt n_unp~~urutvr~ezy~s~~du~u " P 0 
I 

LBC$BflSLU t~~~\BI1I~~~lb\L$lRLGUldLL~~LbSLUBld~W~~~WlUnULM RgCy 
' k 

P - 5 5 

~yn~nn";5iyl;n~bnFb~~$in~~u ~n~~u~~royp\n~rbn~::dn~n'u,is~u rnun 
5 5 

utc~ue~~~r~u~ey~i~~u~~r~h~~p~~n~i~~~~ .s D P cBnnezBn RLBPJLR s~b FU 

un~abun~~~uin~8n~b~~$in~tuld~un~~~ P oyrosnpqn!apnpn i\unnLu 
P 5 

uluuBu~nn~~no~nsun~ uLnypublLpuEn";5iuc r,.guLsnLLusLyp\nFi 
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