
Y. Y -- a"  d d 
1unlz'ibns;ru y ?o o l # n ~ ~ m a n i n s u ~ 3 f 9 7 ~ 7 ~ o n ~ n  tl35aa UR:Y&~ LAUBR~U 

6.i iod aldd 
1. ~ a n r n r ~ ~ o ~ ~ u w ~ n ~ n ~ u a r n ~ ~ a ~ u  

i .r niingn~n~u~1s:msiiuu~nfi~c1~~rn~ 
I -2 n~sanu~mnf ia  

2. 'Cdlbbn~u GSP (The Geometer's Sketchpad) 

2.7 ~ 3 7 ~  ~ ~ U ~ Y ~ J ~ ~ ~ U I X U  GSP 

2.2 miumu7ansl i l ~ l l l s u n ~ u  GSP 

2.3 n 7 ~ a o ~ ~ ~ ~ ~ 7 ~ ~ ~ 6 1 t l ~ a U b d ~ ~ ~ n ~ u  GSP 

3. ~ n ~ : n - i ~ ~ $ a u l u ~  
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nfinr?c3njunlsr nml i  sui~riiwnmmi 

~ ~ ~ R ~ S ~ ~ ~ T L ~ L ~ W ~ W ~ ~ R R ~ R C I ~ ~ J ~ $ L L I ~ ? ~ [ U ~ ~ ~ U ~ ~ ' L ~ U U ~ ~  f i f l f l l ~ ~ i ~  dl4 
" X 

~ ~ O L ~ O ~ W I U R U ~ U ~ ~ W  ~ n u f l ~ ~ u n ~ ? % ~ ~ ~ n ~ d i ~ i ~ u [ i i ~ ? ~ d ~ ? ~ u ) ! n n u ~  J w 
(n~znra ~!nw%n?a, 2551,  MU^ 47 -50) 

1. i i u ~ u a a t n ~ s i ~ r f i u n ~  n ? ~ n Z n a ~ r ~  s a ~ ~ ~ ~ r ~ m a ~ p n  L % Q - S I U ~  ~cuu 
r, B 

4 7 ~ 7  ~ $ 4  RUIJ'+ILT~L~?~~~~U~MDI'~J f l 7 5 ~ 7 ~ ~ ~ f l 7 ~ u € l ~ $ 7 ~ 1 ~  K ~ I ¶ ? ~ U Q D U R Z  ?l7T 

u ~ ~ r u ~ ~ i ~ c l ~ ~ u ~ ~ ~ a ~ ~ a : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ " 4 ~  

2. n137~) (I71ULI11 3.Ll.YilJ i 7 i l l l Ih  dud ~ ~ U I R ~ L L B . F I ? ~ U ~  L;UUA.L?A~ 

uinseuucim 7 n?snl~n:~u~iu?fiunl~inm grin hun?lnruijG mauflgvwi! ~136- i~  

nl r in  ~ ~ i i c n ~ r r i ~ n 1 1 u ~ ~ ~ o a n ' ~ 1 n ~ ~ ~ w ~ d Z ~ u ~ n i u n ~ ~ s l a ' ~ ~  7 
d ,* 

3. irvlndn l d~ ru in  fiwu~:nuu?iu ~ J J ~ L ~ + I ~ ~ ~ ~ H U J U R  ~ o ~ i i f i  LLR:KIUGG 
n-t.siinnw u ~ u ~ ~ ~ ~ ~ ~ I J L ~ ~ + I ~ c I  nq~ijunn?~rlainfis~ n 7 ~ u l l a ~ n i ~ t ~ u w 1 f i s l  

(geometric t r a n s f o r m a t i o n ) ~ ~ ~ o ~ n ~ ~ ~ ~ o w ? ~ ~ ~ u  (tranrlatton) ni~ae%u (refledion) utie 

n73vryu (rotation) 

4. d~nfim uuu~t] (pattern) nmuliuGug r7~limir ~.anu~:n~~siiriiwn~suo~ 
tawnidA~q~a Gwo6 m n i l  ~ L U U B U ~ T T  anunm n r ~ d  tiiKu~nun6im PvYu~ruinfin 

o u n s u ~ a u n G ~ ~ ~ ~ r a y n 4 u ~ r n 1 ~ 5 ~  
5 .  ~ ~ T ~ L R I ~ z ~ ~ ~ ~ R u Q ~ ~ ~ I ~ u ~ D ~ L ~ w  f l l ~ f i l ~ ~ ~ d 3 t  ball ma~i~1ui7adl0w 
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d 
~ 7 3 m  3 ~ s a m G ( ~  

rr7qj.rglu R 3.1 B % U ~ U U R : ? L R ~ L $ ~ L S V ~ F ~ ~ ~ W  ~ n ~ ; i u a t :  w11ij6 

uqns;lu n 3.2 i%nls$nnlw (visualization) I % L ~ ~ ? H R L ~ ~ ~ ~ K I J ~ ~ ~ G  (spatial 

reasonina)u~:l%u~~~7 R o4n-1~ ~sv7nrTirn (~eometric model) lu 

ni.ru6firgnq 

~ 7 ~ ~ n d  4 n"%~&Fl 

u-ia.r;i w n 4.1 L ~ - I ~ Q L L ~ : ? ~ R T I L ~ L ~ U U U ~ ~  (pattern) naiu$u%u$ uscrlt6%~ 
V ~ R I ~ ~ U  n 4.2 I%fiw.ii~~d ~a4n7.1 onunil n n d  uatsi?uuurQ~nitmw+wmf 

(mathematical &el) iu q u n u ~ o l u n l ~ d i l ~  7 neonPu 

d~n?7uau7uu~rfli~d~4urifiy~7 
d ni-irn 5 n ~ . r i ~ ~ ~ i e i G a ~ n u a = ~ ~ ~ u S i ~ i ) = ~ ~ w  

ulnT;lw n 5.1 r$~l~u~rla?ln~sn~c~AIlun~~~cnm:8u"o~~ 
U ? R ~ ~ U  R 5.2 ~ % ~ ~ n ~ ~ n ~ ~ ~ ~ ~ u ~ e n ? ~ u ~ ~ i f s ~ n ' u n a ~ u r i ~ s ~ ~ ~ u ~ u n i r  

~ 7 ~ f i ? 3 f l 6 0 t i ~ ~ ~ ~ ~ 6 1 d i ~  w R 

ulnTJlu n 5.3 ~ ~ ~ ~ ~ U ~ L ~ L ~ ~ ~ ~ U R B A L L R ~ R ~ ~ U ~ ~ B = : ~ ~ U ~ ~ U ~ U ~ I ' J ~ ~ ~ ~ U I P U ~ =  

ufiffqnl 
d a7sm b n Y n ~ u a : n r z ~ ~ u n ~ ~ n ~ ~ ~ E i i m ~ ~ a w i  

u?nq-Iu n 6.1 iin??umu?snlun~3un'i15?!~7 I ~ ~ J ~ ~ ~ H R W R  m 5 8 ~  m5 m ~ k a  
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n-~d$~ilm~ wa n~~$an?1u~u~oni~nfi~1~11161s" u~e~1ds~unm&1ufl3'1uf n?lu;n 

{TI u:n.r:u~un~~d'l~"l11'1.a"bun751?~~@~~iq~ 7 \~~li~~7%~^?*d3~~l?'~i]~l~ff3'73~3~6 
a$& , s l u & ~ ~ u ? m d l ~ a : i ~ ~ 1  wnwnm w o ~ ~ H ~ ~ I E ( R ~ "  r ~ u ? s n r i i ~ ~ w a d i ~ k h f  = : L I U I ~ L $ ~ J U  

.rounou iin~iu5uRnaou i 5 a ~ r r u r l l ~ ~ u a : ~ % o & u ~ u ~ u ~ o ~  
a 

n~~7"muard~r~ijuwa 'I%"~~~II~M~~~I~IMRI U R ~ U H ~ I W ~ ~ ~ U  LBUD~JYE) J L M O M  618: 

~l'n~z&a~n731'a 

q1lZTi i i  ~$n:mn ~ ~ U ~ S L ~ ~ T E U U ~ ~ ~ W P I ~ H R ~  L ~ U ~ ~ O I F ~ ~ I T A ~  ~ d $ l $  
d X 

~ o ~ ? a u y n n u ' l n ' ~ ~ l u ~ f i m ~ ~ ~ a n ~ a d l ~ d o ~ u o ~ n ~ t l ~ ~ l n ~ w  n s : ~ i l u w u g i u d l n i u  
" a '  A' rnAn~~dolusmunpuu d~fio~~or~smrn~:4 3 uwni5~ q n u n n u a ~ ~ f i i ' s u u r ~ a w  

.P1w d 2 & d x n u i n w g d  6 aerdia^aulumu?al Y ? s t l q ~ 1 6 G i l ~ ~ ~ - i  LWDM-IRIT~L~VWI~R!  

~ ~ T ~ L H u ~ ~ R ~ ~ ~ ~ ~ J ~ ~ P ~ ~ " ~ u u ~ ~ ~ ~ % ~ ~ T ' F R ~ ~ ~ ~ s ~ ~ R s  GSP d i ~ u ~ n ~ n ~ s r l o u ~ s w  
A' 16 ~ms~w:~.ru~nriin nniui;;s t u o ~ i m . 1 : n ~ u d l u 8 ~ ~ ~ 1 ~ ~ 0 ~ ~ 1 ~ f i ~ ~ 1 ~ ~ ~ i l s "  & 

d3:nudn~18d 6 $~ruinfinua:auu%u-~ ~ d ~ : n ~ s v ~ ~ ~ d ~ m ~ ~ f i r n  l6t~iuri 6 3 3  quua: 

ri~uuo~~riwns~ ih~iwuu-~u u a : $ i ~ ~ i u u  

1 .I n37~mu7~nRiufi1u'tl 

I .2 R I U I I ~ L I ~ ~ ~  0d1~67il~ (counterexample) r h ~ ~ ~ ~ o n ? ~ ~ ~ ~ ? l w ~ f l ~  
1.3 ~ ~ ~ ~ I H " ~ u I u ~ ~ ~ ~ P u u ~ : ~ ' F I ~ L I  
7.4 tl f ~ n d a u l u d i l ~ i r u  uardouIvddo~wn 

1.5 m u ~ m f i p ~ ~ u ~ ~ u u u  tdu f i r ~ d a o u a ~ n ~ ~ ~ r f  by cases) uar 
Y 

fi R Q U ~  sTht$~finu'ou"~ ~ $ 4  (proof by contradiction) LO u h  
U 
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I .s IG~Cnrzuurijwou' unum aet~m~i~us~cuutia.wou'zuuii~w~ii 

2. Rnn~iumuisnsiluClKuw'u$ ~ T ~ ~ I ~ ~ U ~ J ~ ~ ~ ~ J & P M " T ~ ~ ~ ~ Y O O ~  

.~~n;dnd%u%aw (field independent) ~ ~ i i ~ m u ~ ~ n ~ a ~ i i ~ d d ~ i v t b ~ ~ ~ ~ ~ u h u ~ ~ ~ ~  D J 
d e 

o r r s f i ~  na o n ~ u n ~ d u n w i n l ~ ~ w ~ ~ o 3 5 7 ~ ~ 7 ~ 1 ~ u ~ u d ~ ~  n~ni.rL~nw n?sam'uuusr 
u 3 

mmuu ua:?ufnawQndnho~?rld du ~ ~ a u u n ~ u f i n ~ ~ n s ~ u a n t i ] u ~ n s n ~  l i iwt  
u a ~ ~ u ~ ~ l f ! w l f  ~ ' l n * ~ ~ z ~ 1 j w u n ~ ~ u < n ~ a 4 ~ c l ' ~ u u 3 r u ~  n?7u nu~3nsilwii8riuw'wa'u' 

nu~ur~uii~nisn:d~:u7m$ia onmua~;ll~?isanlr ~ S ~ F ~ E T L I J ' I I ~ U  9 Ri~n ~ i l w ~ " ; n ~ d ~ ~  n 
r d  d 

(u~no uarl~~in?~umIilniu'ws1~"11~Ro~~F3Ya t i o ~ u s i v ~ n n  ~ i l ~ f i w u ~ l u a ~ u n  

7-a u~rCiwua~Iu~5~~~~u'n1iru~~ 3 i i A  
" C U  

3. ~ W ~ * J I U ~ M ? U ~ I ~ ~ I ~ I ~  ~ J R ~ U L ~ R ~ W ~ B ~ W ~ ~ ~ ~ I ] I ~ ~ ~ R ~ ~ "  n a ~ l ~ ~ i  
t: 

nnJ L P ~ J  U Q : ~ R ~ T T U R ~ R R ~  n l ~ a a n ~ l ~ ~ n ~ ( i l ~ ~ ~ ~ n ~ n i u ~ r ~ n 4 a ~ n a  nmiimm 
~nli lnonssu 11-1~lu' - d ~ & i  nlmiufia d u l n s ~ ~ r l r n u ~ ~ ~  ~ I I I L ~ ~ u I ~ s ~ ~ u ~ ~ u s ~  
lai;~~mrYuIns~~&lrih15~) 1n~~nd~~~dsudiur~u~dmu~n"RuI~aanu~u8u8en U 

m ~ l ~ ~ ~ ~ ~ t l u u r r c i i u w ~ ~ a ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ' ~ r ) d  u a t 6 G n w ~  ~ ~ T ~ ~ ~ ~ ~ ~ J I X ~ ~ U Y O J ~ J ~ R I ~  
$7 flI[%fia1ai~n ~ f i u ~ a ~ n s n  TslubiR'a~uauI~"2n~ l i luf i  

u m e  ~enrProxR' (2537, MG 4-88) 16niml-Tii ~~~infia~(ll i l~imC(~+tlui 
U 

h a i l u m ~ n i - r u a  ~kh (visual subjec?) ~ ~ L ~ ~ ~ ~ R ~ ~ I I u ~ u ~ N ~ ~ T ~ u u ~ ~ ~ R o u ~ ~ I I ~ ~ ~ R ' ~ u  

sz6ulrJiinu6d 
1. LA a ~ ~ m s t ~ ~ n f f ~ ~ ~ d ~ u s ~ ~ m ~ n f i n i ~ f i d ~ ~ ~ ~ ~ d i a n ~ ~ d ~ ~ ~ u ~ ? a  

Iuland~CIw~?~ 
2. ~Cfuninqun?iu6a 11~nilJna~umu~1oi1ui~~uW"ua' (spatial ability) 

v 

~ ~ r r ~ ~ ~ w i u u u n ? ~ u 8 6 1 n ~ ~ f l ~ w ~ ~ ~ ~ ~  (mathematical cast of mind) I~hudriluuuu 
n m u 8 n d ~ t n i l m m ~ ~ % n 3 ~  (geometk type) n5i) L ~ ~ U U U U R ? I U R R ~  W R U R ~ U U Y U  

n a ~ u ~ n d ~ f i n ~ ~ n m a I ~ n ~ w ~ ~ n a ~ ~ m u ~ ~ n t w n ~ ~ ~ ~ ~ r u ~ u u s ~ u  1nnnGmdd~:nau 

nw~mmw-ud s n ~ s b ? ~ ~  ?HA (harmonic type) 

3. L ~ D K W ~ ~ ~ ~ I U ~ ~ U I T ~ ~ U ~ ~ T I ~ ' M ? H R L B J R ~ ~ ~ ( R R ~ R ~ ~ U O ~  LJ;U 

naiunu~uuammu h i i q ~ a ~ n 7 ~ G ; a w '  
4. L ~ ~ L B ~ ~ ~ ~ ~ J U ~ ~ ~ ~ ~ ~ I J L ~ ' Y ~ C ~ ~ ~ ~ ' Y ~ ~ W ~ ~ A H ~ U ' L I U J ~ U ~  Cutilu 

drzl rraG a nlsuriilrunl 
qiIn'inm~nrirnifia~u~Cyni~~Ga %a ~ I M Y R ~ ~ ~ L C ~ I ~ & F ~ W  d a; 

- n  - ralrc2 d ~ ~ w ' ~ ~ ~ l f l 3 7 ~ ~ 1 ~ 7 5 0 ~ ~ ~ 7 4 ~ 6 1 ~ ~ ~ ~ 5 5 ~ ~ 1 7 ~ ~ ~  n"n~t l3~~61~~11&6 H ~ D  

n a l u ? n ~ Q ~ f i q i  (spatial sense) n m W ~  ~I I~CLI I~HR U R L ~ ~ W R R ~ Y J A S I ~  ~ J K ~ H :  
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X lnrild lauAu,31wnqsi<clu~ &amnn$iu~$u q s ~ o m o u t u a ~ ~ n f i ~ ~ ~ ~ n ; . a " u ~ ~ d  a ~ d  

~ ~ ~ ~ q ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ n 1 ~ ~ ~ i l ~ 1 U 1 ~ 3 l 8 1 f ~ 1 1 ~ ~ 1 f i ~ f l 1 ~ 6 1 f n ' ~ ~ 7 1 ~ ~ ~ ~ ~ ~ ~ ~ ~  7 

2. s r ~ a n i ~ n ~ s S m n ~ s ~ ~ n u n ~ ~ a o ~ ~ s r n ~ ~ & m  

B w 3  fiw (2537, ~ t h  272) \<nih?il n?5fi L I U ~ ~ ~ S R O U L . I Y I ~ ~ ~ ~ ( ~ ~  

sr~u$xdl.s n"~EialKn iroulsiiun~~u~~a:mu~~n~~n~~~~dl~~~3ur]~:Ttl~ia"lu 
6- a !')ad j:4lj~ U O ~ L ~ U R I ~ U ~ ~ ~ " U & ~ M ~ ~ S ~ ~ C ~ R ~ B ~ ' Z ~ ~ C ~ ~ ~ : :  ~ 1 ~ 1 3 f i f I % ~ l l l h ~ ~ 1 ~ ~ a ~ i  

rinduuwu~Aulu3?nd~eSliu i i n ~ ~ u ~ $ ~ l a L L a : a ~ u & l u ~ " ~ ~ i ~ ~ ~ i ~ r i i , ~  naoclownlrh 

n~~ufld1a?wni.run'fi~n~LLa-.n~r~sw3a~nfim~1~~~3"1uu"u~~d01d ~ u $ ~ d r t n u i n w  
Cn~3e~n?1l&~u'o1Ja~%ii0n3~~d7a 7 ~ ~ U R U L O J  inul%&oadmsu du n~.mGanstma 
~ilunldm *I 7 m~ ASi~rd~m~nttnuun~rfiiuard lI U mrw'unrcnl~lG~ilu;d~s'11q~tib61 mat% 
n x o n  w ~ l ~ " ~ i i w n 7 w  ~ n " ~ u t u n ~ s r " s t l u ~ a ~ n ~ ~ ~ ~ u ~  W% 

I n u ~  iwaia ( 2 5 4 0 . ~ ~ 7  222) ~ ~ n u ~ ~ ~ ~ r ~ ~ u ~ n ~ ~ ~ i ; a a ~ ~ n ~ ~ ~ s ~ u n i ~ ~ a u  
," X cru?mfial3~~u 

I. f i~~uaonl l re~~F;n~~~3ou~a~un8t lu  

2. nun~wn3lu~i~~udu~7~91~ai~i~:fitludo~d 

3. n7~~miionrnudu"n~3uu$a~flnwlslun7~<~~n~~~rr:f~~~~ C~EIIGLGU 
vu?ni ~ ~ u r n r ~ d u T u u 8 ~ " s ~  un'd~~7'If n 6 

Y Y e  
4. nxnouun6olu nqvjun vs:un&~ n ? ~ l ~ a ~ . r  aul~"u huiw idu la' 

Y 

i%nl~rnuaau !%~dn~&i~nauh ~iil;d LLR: ~7a~ i luu~11tuuda:u 'uu  aunsm&l6 
&~$dn'u~nir 

5. nis~ouuuuHiiauiilqudnwi~ Y ~Gun~s8nw~~uKnawdr"uwtl4'1 URUL a3 

~ u ' ~ ~ s u ¶ ? s n ' w T d n D ~ n w ~ ~ ~ : ~ 3 ~ ~ ~ t l ~ ~ ~ ~ i 7 ~ ~ r y  

bun ar ? RUX-~E (2549, 001411i1i1 i ) i Y n i ~ a l T - ~ n ~ 0 k f i o  ns~u~rn-~wtii~i 
2' Fiw 7 n - n ~ a a d ~ n m F i U ~ ~  L ~ D L ~ ~ U H ? ~ J ~ I U !  m m ~ ~ y i l o  U Q L L ~ O ~ C L ~ ~ R U ~ U U $ ~  

(concepts) d w  7 r n ~ ~ m m f h  fion~fuci74 7 f l ? d w - ~ ~ u  ri7ado tTJnTnn?~'1<~&-1~6 

n m a a ~ l l f l d  ktnn &wk r h n o  i w l n l j i ~ l r n i  gn RR ~tfi3gnl uarumJLH? w R n i 4  

n6knml H R ~  ~1?3~61finn33~~3~1~1fi~~d il~~ifi61~~~1n"wdn I a (mathemabl 
c d d  visualization) ua:na~uFniiuHknlt 36 (spatial sense) n ~ a n ~ u n i s ~ i i ~  ~ ~ n n n n ~  n13 

8 U  a 
&fl~n.llllqun%7~~mimtiiw ~ d a ~ ~ ~ ~ u i i ~ n ? 7 u ~ ~ ~ 7 u ~ f ) ~ ~ 1 f i ~ ~ 7 ~ a 3 n ~ ~ 1 ~ d : ~ ~ ~ i a ~ f i ~  

n?sslr~~la"nG~dunisCm5ons.run~.rPraun11aa~rn7tl6s1 

2aaminl yna~flosii (2542, HJ-I 27) n i ~ ~ i ~ n ~ ~ f i u ~ n ~ s ~ ~ u ~ s v i c ~  fiaiYj 
Y 

~ ~ ~ n ~ K ~ u n u ~ n u o ~ n ' z Z u n ~ ~ ~ ~ ~ u ~ ~ ~ n ~ ~ ~  tl nm=~a<usoud~~an:~u ~ ~ U ~ ~ Y ~ U ? Y I I U  

n ~ m ~ : ~ ~ t ~ ~ ' n i s o u i i i ~ 1 ~ 1 ~ ~ ~ ~ 0 ~ n ~ ~ ~ i ) r e ~ ~ 1 ~ ~ ~ ~ ~ \ 1 ~  u~:~~ i indf iu%ci?omu~~at ia  
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~ 4 l n ~ a ~ 6 ~  Ltmn%n (graphic calculator) n a u 6 ? ~ n o i  ̂uu~wa$~$n dub k36nl11% 
t a  

~ n n l u l a ~ d s ~ m n l ~ u ~ ~ ~ n ~ ~ ~ t l u n ~ ~ ~ ~ ) ~ ~ u ~ ~ ~ ) ~ n " 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ 9 1 " n ~ ~ ~ ~ 0 ~ n ~ ~ l ~ " d ~ ~ n ~  

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ R ~ I O C ~ ~ J U ~ ~ ? ~ ~ ~ R O U ~ ~ ~ H ~ L I ~ J I ~ ~ ~ I S ; ~ ~ A U ~ ~ ~ ~ ~ ~ J ~ ~ I P U  a o s l n h ~  

su ~ w *  fiw6+~(2537, nC-i 174-1 7 5 ) d I ~ n h ~ i i ~ ~ ~ r l t l " 1 1 u ' ~ a ~ n a 1 ~ f i ~ ~ ~  oiiiiri arindou 
1%~ ~ilun~sri~ L H ~ ~ ~ $ C ~ I T I I U ~ ~ ' ~ " ~ ~ ~ U I ~ U  ~an"61n7w mu~mn1$$ays$aunR'u\$in'u~ 
(feedback)dvh~$~n fitludu~6u ~ ~ I I I J ~ Y I U ~ ~ U ~ ~ ~ ~ ~ U J " ~ ~ U ~ ~ ~  L ~ R ~ P ~ L I U  A n l K n  f iowi i  

PL 

nmunrzin+siu (active learning) i l n l ~ i i i m a d l ~ i ~ n ? ~ ~  I~~n~"suian7~un~nutu6d 
pldd b~tl~u~:d?u~$<nc"suuihil wclanwda?~~nfim~~~m!f 

?as<un' gu%ms (2547, ~ $ 7  14-1 6) ~ ~ ~ ~ T ~ ? ? R J ~ I ~ ~ ~ L I ~ R I u ~ R ~ u ~ ~ ~ w  
n ~ a E o u n i s ~ o u n  &nwi1~5"i7 ~ ~ l ~ ~ P s o u ~ a n ~ ~ w ' 6 ~ u ~ n ~ : ~ ~ w n ~ ~ f i ~ ~ n ~ ~ n ~ ~ ~ ~ ~ ~ ~  

' I ~ ' n r ~ n l u u l ~ . r ~ u ~ ~ 9 ~ i l u h ~ 4 " u ~ ' ~ " ~ t l u  U tua~~~nn13fin w n i u n f i ~ ~ f i ~ ~ a f i ~ ~ n ~ I u I ~ ~  
X n a r m ~ ~ u ~ n ~ t ~ a n ~ . i ~ n n " n ~ : ~ 3 u h ~ ~  u u w u ; ~ u n ~ i ~ ~ ~ o m ~ u n ~ u ~ w ~ ~ n . r ~ u f i t l u  

(Behaviorist Theories) w a n ~ r d o u ~ ~ s l l u ? n d 1 : a ~ 6 1 ~ ~ w  q ~ n ~ s u u a r ~ r i w ~ r i n d m ~ u  

~~o3~ i~n lu f inurd74  7 &LAN hh~knsu ILS i a ~ l  The Tool and Tutee Model lfi 
n ~ i u ~ s e u w i ~ ~ ~ u ~ d a ~ i l ~ n ~ i f l w ~ d u ~ u  d d ~ t  ~ u n ~ i u ~ ~ r : ~  (higher order thinking) 

Y 
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u u ~ l n & i m i i n r l ~  ~aj5'u~a7un q ~ $  idu n q u Z j n ~ s l l r ~ u ~ ~ u a m 1 ~ ~ 1 ~ ~ 1 ~ 1  (infonation 

processing) nqaz nqr nilanmu! (constructivism) n?s~?ouuvuiw! u (cooperative 
3 ,  r 

learning) L L B E Y ~ ~ M ~  af $9~1 (mettacognitino) ~ ~ S L ~ ~ U U U ~ R J & U U L ~ ~ ~ ~ ~ U  

~ ~ a ~ u ~ o ~ n n ~ ~ u r i l ~ a u ' ~ Z u a 7 i m u a s "  n a ~ ? i i a n ~ s i i n r i ~ o n ~ l u 4 ~ ~ \ ~ $ ~ u  
I I - ~ ~ ~ A H ~ I ~ ~ ~ R L ~ ~ : ~ U  iirnn1~1a~imsdij'uu7m1ina~ us: nmu~~?qni7~rilIu$i-u 

a ad u?sb (dynamic geometry software) L$U Cabri Geometry,The Geometer's Sketch pad, 
A 

Maple. Mathematics, Deric LQE Java Applets n ~ r ~ d a o ~ ~ d ~ ~ $ i ~ ~ ? ~ ~ d ~ ~ ' u n ~ ~ ~ % ~ u s ~  

n n n i t t r , ~ n ~ ~ u ~ ~ t l ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ ~ t l ~ ~ ~ ~ d ~ ~ ~ " ~ a ~ ~ ~ n ~ ~ ~ ~ n t i i ~ ~ n i  L u s n n m u M q  

u a~<n%:n~s8ndiuww tliu MTM~SLRI+R'?U m ~ d ~ ~ Q ~ n ~ ~ n ~ . ~ R a n f i  udajr ~ r i w  
Y A 

Q u ~ ~ w ~ H L T ~ ~ < ~ J ~ ~ s ~ ~ ~ P  Il u~:ni~iiu~rntniAinau'~~ DJ~;HI unrt tGu?<u r n ~ d - ~ ~  
d a n ~ ~ u n u q a s ~ ~ i ~ ~ m ~ u ~ a u ~ a ~ g l u ~ n 1 * r w w ; 1 u u ~ : n ~ 1 a i ~ ~ m u ~ ~ i o n i . r & i ~ ~ o n ~  

~ ~ ~ u ~ ~ m u ~ ~ n h ~ n n l u I ~ " o u i I a " l w n ~ ~ ~ t l ~ n ~ ~ ~ ~ ~ ~ d ~ ~ ~  U wmflAuA"n~w 7 &d 
I .  rnn~u~a8mu~.rn~a"s~~ta0u~fi~~~asl4'~~~1dnO~m" rduunfi"snf!~~riw 

~ n ~ u ~ c n ~ s f i o w n 7 ~ ~ a u ~ ~ u ' u n ~ ~ ~ t b ~ u ~ n a ~ ~  ~tium3anuauum%~ (demonstration) 
c . d f  

2 ,  b ~ l ~ ~ ~ f i ~ ~ ~ ~ 7 3 n ~ 7 ~ I n " ~ l ~ f i ~ ~ ~ l f i ~ f l l  ~ T H % ~ ~ U ~ R W R ' U U  d73;€l 

2.1 ~ ~ U I K $ L " S ~ U L ~ ~ ~ ~ I H J I ~ ~ M ~  L ¶ U ~ - I T L L ~ W ~ ~ J ~ U ~ J  7 16in81~1 
U 

V sd uuuthlC~Gtlu~~nmu mlold C~a~'bun'~16 (concept) 

2.2 nqslad~~lnru Java Applets vill~nl3~0~60~17n~maf 111 J L L ~ R J  

ufia~gix PI b b a = $ 4 n ' % u m ? ~ n ~ 6 ~ ~ ~ ~ d a L i 7 ~ $ ~ ? 4 ~ 3 1  

3. Lnnbu~n~a5~uu~m~1vri1un~.s~ounfin~~~mflu~n~rurn'~da1d~ 

3.1 tilun,s~oudr<~(~iiou~il~se7~~ 
2 

3.2 ~ilun~:u~uni3ia ~d~ux~~$iiimn~sPs~lu%~ U!%?OIU L$U a:\m: 
X 

U 

L~~R%u&.... (what if question) 

3.3 ~ilun~~~~tluni~asud~iluwa~m (dynamic) 

3.4 ~ ~ [ ~ ~ ~ U ' R ~ ~ ~ I U ~ J ~ ~ W M ~ O U O J L ~ U D ~ I ~  L~u,%~'BT (visual) 

3.5 kf iun~snawd6a~i j r l~~"ur~'~h:ni~a~~na (interactive) 
ud c 

3.6 n ~ ~ t d o u ~ u ~ n ~ ~ u r n ~ d u m ~ r n ~ ~  fiouj;n~n intdwm~ns woauladi  a 
u n 

d~utri<nfiuu~wuq qnu'?%iasAu~~fianGa 
X U  add u n n ~ ~ n u o ~ u a n n ~ ~ n a u ~ n n a ~ ~ ~ ~ u ~ ~ ~ ~ ~ - m ~ ~ m ~ n ~ ~ ~ n ~ ~ ~ ~ l a ~  

"* 2 n ~ ~ u r n ~ ~ ~ ~ $ ~ n n f l n ~ 1 ~ ~ 9 " 1 w w ~ u  

I. n?rh~rnzn7luflu~a~I"T~1uhun"u (interactive class investigation) 

2. nlsm%@lun'oafiou (demonstration) 

3. n~sI$ns~uan~a~ljuu (boost) 
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n ~ s l a ' ~ n c r l u l a i ~ ~ ~ t ~ d g a ~ ~ 0 ~ d a ~ \ t ~ ~ 5 u n 7 ~ i 3 ~ n ~ 3 ~ ~ u ~ n 7 ~ n ~ ~  
<A , 

n ~ ~ ~ i ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ? ~ l u ~ i l u ~ u d n a l ~ a z d ? o ~ i i ~ ~ n n ~ : u ? u n l r  ~?uun7r~aui i j  
d ' i  

d.r:h%n~w u ~ n u u ~ u a ~ m  L ~ ~ ' E U ~ R B G ~ ~ H X I I % ~ I ~ ~  
1. Lnnlula~ J? ms:~ulri~n~ouiiw771~ R U I Q I U ~ ~ T ~ S ? O ~ ~ U L ~ = : & ~ U ' O  

nqw rsui+misn' RYUWUHAU~~TT 
2. i n n l w l a i i ¶ a o l ~ ~ n i s e u ~ i i ~ n ~ ~ u ~ % a u I ~ ~ n f i n ~ ~ ~ ~ i 5 u n ~ u ~ 1 ~ :  

du q 

3. ~ n n ~ u ~ ~ ~ d ~ u ~ ~ M ' n r " s ~ ~ w ~ ~ u ~ u n ' ~ q ~ ? n ~ m  %hiulnni?nlr 

Psuwllnti 

4. 1n~I~'I~1i$~ulGCnb"Trru~u"72~ulunuRu"n~~mfin~~~n~ 
U& C 

5. I ~ R I U ~ ~ ~ ~ ~ ~ ~ R ~ U H ~ U I C ~ R ~ ~ L ~ U ~ F I R ~ ~ ~ S S X I I ~ ~ ~ # O I ~ ~ ' L ~ ~ @  

n3:umn~st5ouf 
6. r n n ~ u l a 8 r i ~ 0 ' 1 M ' n ~ ~ ~ 0 ~ ~ 4 i ~ t 0 n ~ i u u n n s i ~ ~ ~ r ~ i ~ ~ ~  rin iruu 

R U I ~ ~ $ ~ D ~ ~ I T ~ ~ I U + ~ U L M ~ O L U U ~ ~ L ~ H  M ~ ~ C ~ L ~ S L I U ~ U I W ~ ~ ~ ~ U R ~ U I ~ ~ ~ ~ L R H ~ I ~  
d 

~ b i i w ~ 1 7 ~ w $  % ~ n ~ a ~ ~ ~ n ~ ~ ~ i ) ~ n f i m ~ ~ ~ ~ ~ i ~ ~ i l u n ' o ~ i n ~ ~ ~ l j ~ ~ ~ ~ d ~ ~ ~ % ~ a ~ ~ a : ~ n ~ ~  

~ i u d ~ ~ r ~ a n ~ l u ~ ~ n ~ ~ ~ i ~ d a ~ n ~ ~ ~ ~ t b ~ n ' u ~ ~ u ~ ~ r r n ~ 1 ' I ~ I ~ ~ ~ ~ 9 ' 1 1 7 1  iwnmm 
'l$~nn~u'lrr~i1'1$1~mn~~~dd eruudosn?saau 

iini<~n' niins, (2548, t l ~ q  265-266) I6niimi-1 ~ ~ ~ ) U G ~ L R D + ~ B U L R ~ S O J B D ~  
< d ijKnun,wg~ ~ ~ o ~ f l w n ~ ~ ~ n w n u n ~ u u ~ : ~ n d ~ ~ ~ ~ ~ n ~ r ~ ~ u u n i ~ ~ ~ u ~ f i m ~ ~ ~  ~w aW 

# a  a ~ ~ ~ 3 u u m u i s n l ~ ~ ~ ~ ~ u u 0 z ~ q R " n ~ d u n i ~ R ~ u ~ ~ ~  .r~ufi~ua~~iiuniw W~ULTIJ-JTI in wq ~ n i  

nml<sadu?inouk~w a r " t u n ~ ~ r " s ~ ~ n ~ ~ a a ~ ~ s i i ~ ~ ~ ~ ~ 3 " i l ~ d ~ o ~ ~ ~ ~ n ~ i u ~ u 1 ~ 1 ~ ~ = : r r i i ~  

n a ~ u n s e l o i n i u u r i ~ ~ t l u i i ] ~ a r i ~ ~ u ~ n  m u i s n l ~ u n ~ . r ~ ~ ~ u ~ ~ ~ i u ~ w ' 1 ~ ~ ~ ~ ~ 1 ~ 4 ~ i l u  
-dJ o r i l ~ ~ l i ?  ol$%n ll ~ i l u j  a x ~ ~ n n l s i w ?  rudril t d a ~ t i i  o r l ~ ~ ~ ~ i i i ~ l l ~ r n u u l u n ~ a ~ c n ' ~ ~ ~ ~  

u d' ~ ~ a r ~ ~ u l f i R n i u n w ~ n ~ ~ ~ a ~ u ' u u ~ l A u a ~ ~ ~ ~ ~  U I~ I ICI I$~~RU~~?~~~~SH~ULSUIR~~R 
ua:fiGr$u 

I .  The Georneteh S k e t c h ~ d I f i u m ~ ~ a u ~ 3 % l ~ f l n l ~ a a h ~ d n 3 ~  
cY d ~rvlnl i r~ ~ o ~ i i l u a t m u i l  in~~uu1nri?uua~~hl$1'~ L&RJJ y11 Ltaewun 

2. Mlcrosofl Excel. Lotus 1-2-3 \ ~ u n l r  RDWHGG ~d oi7u=m~i]  a ~ u  
iinuncwi.n~uacRfi~~il~ns~rl$uu11i~~1$iati~~s~n~?a 

c . - l  3. Graphmatica Lsj: Mathernatica l d ~ n 7 f  ~ % ~ f l 5 7 d ~ E l ~ i j G  IL~:E~UUWU 

~ I ~ ~ ~ L ~ D L ~ U ~ L ~ ~ ~ ~ ~ ~ ~ ~ R L O W  
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'Fd-runrrr GSP (The Geometer's Sketchpad) 

I. f im~~fiuu~o3Pdsun5b~ GSP 

l d ~ u n ~ u  The Geometer's Sketchpad IR ~lni?bJ~u~dunfiui~ Sketchpad 

n'rs GSP 'Lwil~griu~J~ern~dw 7 ~ ~ i W ~ h n ~ ~ f i r r u n i s 8 a u ~ i n n i i  50 d~r~nflnl?~an 
Y 

nq-sissu~nnnSclriu n~.r?lm~trrmlsdnn~w~ilub~i7n"~u~n~u%lir~~11~~i~n~tr 
d o  thd~oulu?a-irn~~riim w o n l r l h ~ ~ 4  U U ~ ~ R : ~ F I ~ J ~ U ~  D S ~ ~ J R T Y I  J iqu~uiaq 

A~fifiwiiGnisriaun1~rluosfi~6$u r b d n ~ ~ ~ ~ n ~ ~ n ~ ~ u ~ r ~ ~ ~ a ~ ~ ~ 3 3 1 ~ ~ ~ ~ 1 d ~ a ~ ~ ~ ~  

n~. r iJnu in~nr i rn~ i~n i  d ~ w u i i i ~ ~ r n s n d h ~ ~  Aa nm~iirusia:nW ~ J I . ~ ' L ~ R I  uRe 

d s  &cii~1+1~~i~dd\64iI~iin7r~ndouI~3 q d m ~ $ a ~ . i n  ~ ~ s ~ ~ ~ I L L ~ ~ u Q B u ~ ? L w ~ ~  

GSP a e h  u1unmu6~~n?  io~k7~~16670n1~1~67k4i79 ~.du u i ~ n j ~ ~ u  Llarnls 
3 

~rriou ;J~:LHW ~ H I ~ ~ ~ ~ J ~ Q L S ~ ~ ~ ~ I ~ U U ~ G L ~ ~ ~ ~ " U ~ ~ S ~ J U P ~ ~ ~ = : ~ I H  uanvtnu GSP 

ojholni~3mu~sn~7~bi61:r%74ail~$i~~1nna?ui% ~ ~ u r i a r i i ~ h u I d u u ~ ~ ~ u ~ ~ u D u ~ u  

L~GIAGH ?11mn+gaar bdo~iiard~rii~uri? w $ara@d I i ~ n i s u I ~ a  ~7nR'otnis 
h-noR'nunrruo~nl.rdi~41riluR'o~~~n211 11~1~1 q 2 d ~ 6 a ~ a ? f l ~ a u a u u > ~ a ~ ~ d $ u  U 

(nni~ui~~&un~.r~au?ntl~~~~~iuat~nfiI:uI:~. 2549, nC7 1-4) 

u ~ ? 5 n  U-I~LI U M ~ ~ ~ R I U  (2549, o O U ~ R $ )  n6i1331~d5un1~ GSP L ~ U  

s a ~ d u ~ i h . r ? a ~ ~ ~ n i f r ~ w ~ ~ m i  L N ~ ~ ~ ~ ~ L I J W R ~ ~ I  (dynamic geometry) $I$&J?~ 
~ m ~ n r i r ~ d ~ n ~ a u l ~ ~ I n ' ~ ~ ~ 7 1 1 1 ~ n ~ ~ ~ ' u ~ ~ ~ u ~ % d ~ d  7 n w  tsv~nriin lno$5md6w<if 

J a &-~-l.rduGxna~-~snn U h a p  & ~ ' o n w l n l  u ~ t i c u ~ m r n r ~ o ~ u i w ~ o u ~ u t ~ q w a u ~ ~ ~ u ~ ~ ~  

dl~~~iin~u~u~nl.r~unl~6~fi?'91'1~ctll~c.la ~ d 9 b i ~ ~ ~ n 3 7 ~ i  FIR ensufii~~~finn~9un~nu 

n~rrn.rdous' q m u ~ s n i i l l l l ~ d s m a u n ~ ~ ~ ~ u n ~ ~ ~ a u I ~ i ~ a ~ n ~ a ~  t l ~ w " o ~ ~ n 7 ~ 1 n ~ n f i a  
~riu~hiuns~u~-qu nl-rslcilc n?iuiri~n'uyndr:n~.r n q u i m i 3 n ~ n a i ~  1 huulu clmu 
n R i u a ~ n ~ u  u a n o i n ~ ~ ~ m r n - l o r ~ ~ ~ d ~ ~ u t ~ a ~ ~ ~ ~ m " s ~ n m i j ~  i?n~nai ~ m m  f i ~ i i n s x  J 
RRn&'n~rr!tluuuu r a y  
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l a n l f i f i s u n f i w ~ 1 ~ n ~ m u n ~ 5 & ~ ~ ~ 6 ~ a i ~ f  ~%mn??uW~~?u u n m d l ~  7 n w  finnianf 

1&$7inionw~a~ ~ d o ~ p m ~ m l l d d r u n ~ u  GSP $ s J " r n ~ ~ ~ n n i ~ ~ R j u ~ u n r t ~ ~ i ~ n i  
(Mahemtics w e l )  dd~1ifi~lnl~~~iii)u~~1~%~14917n~~ URZ$%KILI~XI~~$~J~U~ 

IsinauKu~d~~~nsulri -Ldsunw GSP m m s n r i l u ~ 1 f l w n ~ ~ h ~ ~ ~ 1 ~ Y ' a ~ 4 ~ ~ ~ 0 a n ' u ~ d  
r ~ ~ 7 m f i n ~ o ~ G i  a"- tw~uarn~ .rd i~G~n7s  n m d ~ ~ a ~ a ~ n ~ m Q a d 7 a  7 w namilu ~ J M ~ L H ~  J 

~ I I L ~ ~ ~ M ~ M ~ Y ~ J ~ ~ L I ~ ~ C ~ G R L ~  ani.r6~cilmmuln.rau U ~ W I - I J R ~ ~ F ~ H ~ B H ~ ~ G U Q O U  M 
a 2 Y U ~  ~ l u l ~ o i $ q l ~ I 6 ~ 1  U U A : ~ X I L S ~ T I U  fh$$Lq~fi ~ U U  I~~LL~SU GSP O L ~ ~ L I ~ ~ ~ M W  u L ~ U U  

hsm ~8atl-1uarwbrw-tn~1uiirn13~ U D W L ~ L I ~ ~ " I I  LU"OMW-II:~~J 7 ~w?a-~mGm~~n~fln' 

MRlURlTr  L ~ U  L N ~ F I ~ S I ~ B R ~ ~ R  &I~ING~ U R ~ ~ R ~ B R ~ ~ ~ E I M I ~ U  7 [~W?URT~~H~RBW u u 

A d 1d.sunsu GSP ~ i j u ~ o n $ ~ u &  ~umuin7prua ~ n ~ s f i u u d i ~ ~ f i u ' l ~ ' i j n ~ - r ~ ~ ~ m a n ~ ~ u ~ s l  
~ ~ ~ t r o ~ n ~ J ~ f i ~ ~ i w c I ~ ~ ~ i ~ ~ m ~ ~ ~ ~ ~ m ~ ~  4~~ri~%tl'~'n~uuijni5~nni~~ba:I~mn'u 

~ ~ E ~ ~ U ~ I ~ ~ C ~ ~ ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ ~ I ~ ~ ~ ~ L ~ ~ ~ M ~ ~ I T N I U R ~ M I V ~ ~ H ~ ~ ~ U L ~ A I L ~ L I U I U  

Q ~ l r i j d n i s  ri"salu$~t ~ ~ a i d ~ n ~ ~ d ~ ~ m a ~ u ' 1 ~ 0 ~ ~ s ~ 1 ~ 1 4  hniu$%h9urini~um~ 
FI haa7~~%3ou"nn3mm1mfdn~7 T ~ ~ R U ~ I  n?d$ ~~JSCLTISU GSP ~l:i?tln ~u41ni t ld  

do?<unimnaoa ~ l i u  61.. ..a& ld~unsu  GSP a:dwAp$~uu"ndl~ 1 n w ~ m ~ n f i m  
u o n ~ ~ n ~ ~ ~ ~ r n u 1 m ~ i ~ ~ n i ~ 6 u w u ~ ~ I ~ d  1 ' I ~ r i i ~ l i $ u ~ n  

R ~ L R  us: ~ l q n a ~  ~~a :~ iau '  l wn riJu u n a a ~ n ~ ~ ~ i u i n f i ~ ~ ~ n w i u u ~  

an~u'usijr~tlniaaau~n01~~1~4'ua=in~~u~a~ ( H ~ Y L . )  i~un"uIM'~~mar~A~i? I d ~ u n ~ u  
X Y u i ~ l ~ ~ ~ u ~ : ~ n f i u d ~ ~ ~ ~ Z u n ~ ~ l " r t l u n ~ ~ a u u  ~wn:\r in'o~~iro~~a~u~~'Lun~~&a 

Y ~ d ~ ~ u ~ n f i n ~ i u ~ u u ~ n ~ d a f i ~ u ' n ~ ~ ~ i ~ a  ?I 9 i n k  ri~nun?ul~dijlu~~a:~j awu nwaow 
nioldsunso GSP GadllSCniJuuGtlwmkyn ~uilaIw*c*s~ sarriduini, uanoin$unir 

1iiTdsun.r~ GSP nil~isnqsaau ue:Iu~iu kri7l&i~?n t i i u ~ r u l i u i ~ n i i l ~ ~ ~ u n s u  
I u I n m a ~ n ' a a ~ ~ n i  7 (qa o l  ume. 2551, uowIaG) 

n l g f i  !AH; (2549, ~ $ 7  42) ni l?<l  ~ ~ S L L ~ I T U  The Gwmeteh Sketchpad 

(GSP) LQU&~ ~ ~ R ~ U ~ R ~ O ~ ~ J H ~ ~ ~ S ~ I ~ ? ' ~ P ~ ~ U ~ G ~ R I E ~ ' W ~ U ~ ~ ~ ~ J ~ U ~ ~ I ~  v~"WU7FlrUnlW 

~ ~ J ~ ~ ~ ~ ~ R ~ J R ~ ~ ~ ~ I u . P ~ " u ~ c ~ T ~ u P I D ~ ~ s = : ~ ~ ~  ~ A n w % n x  

~ d l s i i d d s u n s u  GSP nu lu i j~  ~md&i3<h13511%3fl6~~7 W R ~  tru?nfim 
wain ~ ~ ~ ~ ~ ~ u ~ ~ . d i l s e n i ) u u n c " % e l u t l ~ ~ n ~ s  ~ d a ~ ~ w ~ a n ~ ~ u n ~ s ~ r e r u n ~ s a a u  d n ~  

d d qu~tn: huuu~~~uiun34 ~riuuu2u ~ ~ H L M R U U  d ~ m u i ~ n ~ i i ~ $  tsulntiia innmu o w i m  

u a ~triuwrc ti?ul& uacuu~nua~yuln'ori7~;nw'aa~3m1i7 ~ d a ~ r s u f a l u n l ~ u ' i ~  nl r  
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2.  cla7ult~u~~nmea~d51~n5~ GSP 

~ m ~ u r i ~ ~ ~ u n ~ ~ a a ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ f u a : ~ n n T u I w i i  (2548, wsii 1-21 16m~tnu'n 
~ ~ ~ n u r h ~ i y u o ~ n ~ ~ ~ ~ ~ n ~ ~ ~ ~ a ~ d d a ~ ~ u n ~ ~ ~ ~ n ~ ~ ~ ~ ~ u n ~ ~ ~ ~ o ~ n ~ ~ ~ ~ ~ ~ ~ % ~ a " u ~ ~ ~ ~  

2 
rdoI~i in~suui i  w a ~ u r l n ~ n ~ ~ n ~ s p 9 ~ u ~ ~ u  i ~ s m n ~ d 8 l u n i ~ l i o u ~  ua-dauiadld 

d d 
n ? i u ~ u i  u ?1~~6f ia?snr~~1.hun' ia~di~  7 uae~Gui7 GSP ~ f h h h u n 3 u ~  w~nn~mansn 

~ ~ u u ~ n " l ~ w n ~ n u a ~ ~ f i ~ ~ ~ a ~ m l t b n ~ ~ r 0 ~ I ~ 1 ~ ~ ~ ~ n ~ a n ' ~ n 1 ~ ~ ~ ~ n ~ ~ ~ 0 ~ t l f i n ~ 1 ~ ~ ~ 5 " 1 4  

adia5dxirn5n~w m u ~ a n ~ ~ ~ G u " n r " s t l ~ t ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ a ~ s " L S i ~ ~ ~ ~ u ~ m ~ y u n ~ a ~ ~ u ~ ~ ~ ~  
-Art l < cl u ngnqnr i w u ~ r i n d a w I ~ ~ i ~ ~ ~ m n w ~ a ~ ° ~ ~ ~ ~ f i ~ ~ ~ ~ w i  i l n ? i u 8 ~ i ~ ~ u d w m m  unnwr 

nistunu7nl~ ~R~n'numsru~unl~n~3~1iiiw~17awi riniiou&ii~o~6n~~u$$iW'3tl~u~o~ 
u 2 

RA7W. ~ J ~ ~ O E U P A ~ ~ ~ S L L ~ ~ U  GSP ~lnlJ%l Key Curriculum Press UQ: L L ~  R L ~ U  

nw-~'Ln ~ L ~ ~ ~ ~ ~ ~ ~ u I S ~ ~ , ~ ~ ~ U ~ S X I ~ P I ~ ~ T  ua: rinPsoumu~~nlinwn~s~5~1~$6 

RianmWnmucw ~ ~ u ~ ~ n m h n u o  h o 3 ~ 1 1 2 ~ ~ 6 n  (parametric color) o a e n ~ s  
oonuuufi3nssu~$~7ad~n7a'b$~7u 

4. ~~~6%~6~u?~nol:~~n"~usii~ 9 rh~iun~raownrjn~~amii7~1d on37 

dsrqnd~?a6muda~~dodr:na~n74~ou 

5. $ $ m u l s o u r ~ n ~ ~ ~ d ~ ~ ~ n r ~ u r n 9 ~ 4 ' 1 1 7 f l 6 m ~ 1 ~ ~ ? *  w (web-based) 76 
6. ~ 1 ~ 1 1 0 ~ j i ~ ~ d i i i i ~ ? n " ~ n f i ~ 1 ~ 1 7 ~ ~ % ~ j 7 t l  

aniu'wc~3~fiun~.raau"7~1 o i ~ r ~ a s l i u ~ ~ ~ n n l u l  (2546, HGI 1-85) nlj-1aj7 

Id~unsu GSP ~ n ~ ~ u m u ~ ~ n l u n ~ s a s " ~ ~ ~ a n ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ c ~ f i w  uarinidu 7 ~ i u  
RSni riluh u ~ = ~ n ~ w n l ~ ~ % 3 7 ~ ~ 6 0 ~ ~ ~ 6 9 d a ' I t l d  

I. n ~ a a i ~ ~ d u ~ ~ u n ~ ~ n u i n  f in h n i . r ~ ~ i ~ ~ d m u ~ n r s n d  ~ ~ u w " u ~ ~ w u o ~  

nmdn w~. ru in fh$~  mulrnd?l$$as~d h un:riwnm nista' ~d.~lmw GSP lunm 
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cY X 
honoum~Rii~wu;~wn~~~rn~c)fi~w mu~mRs2airauia ~sn~1n-1s~h16~~n i i - 1  ~ J L L R W  

&d9iuu1<$snun n ~ s & ~ ~ d ~ ~ ~ ~ n d n b r i l ~ ~ u ~ ~ ~ ~ ~ ~ r d s ~ ~ n ~ s ~ ~ ~ & u ~ ~ u  6 uuu k d  
1 . I  m r a i ~ ~ t i ~ w u o ~ ~ h ~ ~ ~ ~ ~ i ~ ~ r i ~ n " u n ~ ~ u ~ ~ ~ ' ~ ~ ~ r i . a u t l ~ ~ ~ h m ~ ~ ~  

ij-l~~GilMY 

1 -2 ~ ~ T u ~ J ~ ~ ~ u ~ ~ ~ ~ L ~ R ~ ~ ~ R ~ M u Q ~ ~  

1.3 ~ ~ I & J ~ % ~ c ~ ~ v u ~ ~ L v ~ ~ ~ ' L I Y  ~ 7 F i 9 1 i I J ~ ~ d f l 7 ~ ~ ~ ~ f i  

1.4 ~ I I ~ L L ~ J ~ J ~ U ~ ~ ~ ~ H M + I ' ~ M '  

I .s n i s ~ i 7 ~ ~ ~ i u n " ~ ~ a ~ n n n ~ ~ n ~ ~ ~ c n ~ ~ ~ ~ ~ e r ' u m ~ ~ ~ ~ ~ ~ ' 1 b ~ l ~  
d A 

I .6 n ~ r ~ ~ n i w A r J a ~ n n d ? ~ ~ ~ ~ u ~ u u ~ ~ w ~ ~ n r i ~ ~ r l u w ' L ~  
w d  3 

2. nis&~nlswn?~u hwird h h n s u  GSP huunn ~ool$n;kh J 

n ~ n ~ n ~ ~ u ~ ~ ~ u a ' ~ ~ ~ ~ ~ u Z u n ~ ~ ~ ~ u ~ d ~ ~ ~ d i ~  7 

3. I ~ ~ T ~ ~ ~ R ~ ? ~ ~ J L T T I I F I ~ ~ w  I I ~ s L L ~ B  J W ? J I I . U ~ R ~ ~ R ~ ' ~ ~ ~ O U ~ ~ ~ ~ U  fI73Gftfl~u 

nxwqu nlsdowuqu uaenmdanuq s & m n ~ ~ o  ~i'lfldunm&3~1] L S Y ~ ~ ~ ~ R ~ ? J  7 
I' f wem3nmnz1u 

4. n7~Gwnsid 1dsun.s~ GSP muisn ~ j i~na~dIC~r i -~~d i  L I U I ~  fill$ 
t i n f i o u ! 6 h i 7 e ~ n ~ w w ~ ~ n m d ~ i o ~ d 7 ~ ~ ~ ~ 3 ~ ~ d  ~ l l ~ a u u d a ~ d ~ n o ~ l i ~ a ~ p c i i ~ ~ d n . n v l  
< w ~ l ' l w i  nnr lnunm ~ Q J L R ' ~  nndw o~rrm-111~a? n n d u n ~ m n G ~ n . 1 3 ~  n.r~d 

4465- 
5. n v a i ~ q d  muD A ld sun~u  GSP rnui~oaiw~iluyJ muijG~Ciua:: 

mulm ~ n - d o u l ~ ~  (animation, IRAu~nuwu ~ J ? ~ ~ ~ ~ T O Y $ ~ ~ ~ ~ ~ U G ~ Z U T : U ~ U U  x, y 

UAr z 

GSP &i 
d 

I .  niwRadr u~:nismaaulm (atthnimation) I d ~ u n ~ u  GSP KIUIIIIAP:: 
d d r i l r n " ; o ~ i i o u i ~ i ~ ~ ~ 1 1 i 7 ~  7 LLR:R~UIS~I+~~& ~ ~ ~ n i l : i ~ I ~ ; ~ ~ n j n ~ i m  ~ n 8 a u I m I ~  

mud~atmr 6 ~ ~ d d ~ ~ m a u h l i ~ n u d ~ r n ~ u 7 r i ~ u  
2. ialune$a ((ca~cu~us) luiai un agak~~u7101411J~unsu GSP 

i ~ u ~ o r u ~ f i u ~ n . r u a ~ n r i a ~ ~ ~ ~ ~ ~ ~ ~ n n ~ s 6 m ~ u ~ ~ h a ~ n r c n ~ a  Q a ~ r i o e  t~unls  

~ d ~ o u u d a ~ u o ~ ~ u ~ n ~ ~ a ~ n ~ ~ ~ ~ ~ n a ~ ~ ~ d ~ ~ n ~ ~ ~ n ~ a u l ~  uacwoneinubli~rnu~~nla' 

h t m u  &n h ~ d i ~ n ~ n h n n a u n ? ~ i 7 ~  7 1R' 
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3. w n a u  (circles) luldsunru GSP ~lulmdo:~%~fl%a~!a & ~ ? ~ n a l l d  
2 '  

&~nir~~~m~~3n~il~?"w~7fl17utl17~~3~fld ~&50'~74 u~T~~%~~M?YJM?~I~ 
4. nmsinns2o (conic section) Iunqn+ns? ~Idrunsu GSP mulsnds: 

d l 4 3 4 n ~ u  (circle) 343 (ellipse) W I ~ I ~ I R ~  (parabola) LLRr ~ I ~ L W  D ~ U P I  (hyperbola) ~ I u  

n n ~ n ~ o u d u r r i ~ ~ f i d w i ~ t l ~ a ~ ~  (trace) ys~nnd  ~ J P Z Y ~ I I I ~ ~ U ~ ~ ~ I J  '1 I$~IUR?IU 
m'o~ni~ 

5, nl5~$ounnd LLatnl~~i~mlfla a% bu~~u~39]3fl1% (graphinglcoordinate 

geometry) ~ U M S L ~ L I U ~ ~ I Y ~ ~ ~ ~ ~ ~ R A ~ ~ I ~ ~ I J  7 

6. ~$UWTJU~~:!U (line and angles) ~ U M ~ & J L ~ U ~ W R ~ J U R ~ ~ U ~ R L I ~ ~ ~ ' I ~ "  
d d hhunsu GSP muisni-d6h o h  u . n d i u a ~ s i r l ? n i r ~ i i ~ ~ h m ~ ~ u ~ : ~  u L H ? ~ ~ L C ~  mu710d 

W Y  

o ~ i n u u ~ m i i ~ w u u ~ ~ l i u ~ ~ ~ u ~ : ~ u ~ ~ n F j 1 ~ ~ 4  n i s n ~ i u m u ~ ~ o a ~ r a u t l r n m ~ n ~ i ~ 3 t ~ ~ ~ G ~ d  
Y Lusnl r r a e n q u ~ ~ ~ o ~ ~ ~ P ; a ~ ~ ~ u ~ ~ ~ u a : ~ u I m '  

7. dmurnlou (triangles, t d o ~ j i ~ ~ ~ r n u ~ t l l o ~ l ~ o n ~ 3 I ~ ~ s u n 1 ~  GSP 

m u ~ a n d u ~ l . a c i ~ b l u l d ~ ~ n ~ u ~ ~ 0 i ~ u a m ~ ~ ~ 3 ~ ~  u ~ ~ ~ o ~ n i u ~ ~ r i s - c i i u  y u s i a q u  uac 
% d r cri i i u ~ n r ~ ~ w u n v o ~ ~ l ~ ~ 7 ~ ~ ~ ~  t l u t i a ; ~ I i ~ n i ~ ~ 1 1 ~ ~ ~ ~ 1 d a  R'Juu~uaTon~moa~wa~ 

8. m%nw.% (trigonometry) ~ ~ n ~ ~ ~ 1 1 ~ ~ 6 ~ u m " s ~ n ~ i 6 ~ r n t l t ~ d ~ ~ n ~ u  GSP 

n~:fil!& D R % J ? J ~ R U M ~ ~ M S ~ ? U  (unit circle) l f  B ~ ~ ~ M U R ~ U  A f i ~ l u l ~ n ~ l ~ i l % € ~ ~ ~ ~ n " % ~  

nirnruijZlvo~qu A in'nlusiuoms 
W U  X %nib6 ?~U%KIS (2547, M G ~  22-24) n ~ i ~ R ~ ~ ~ ~ ~ r n ~ i ~ n w a ~  GSP ~ W J U  

3. H ~ U ~ ~ ~ ~ ~ ~ I U ~ ~ M R I ~ M ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ D ~ ~ H ~ : ~ ~ Q I ~ ~ Q W ~ =  LB:H%J 
ai~u~onmrni~Zi~nn~oGnrr' n v i i  ~ i m a  ninon i~uuiionrra niruliwmu ua:ufilu 
d a ~ n l ~ c i w x u  mumoRkuda ~ l ~ m i ~ ~ n l Q ~ ~ u l 4 4 1 ~ 1  LQU$U 

4. n~~\%n~sriiw3moa:4~6~usi1~ 7 hudan~.i6m'nulla~$(s~1it verge) 

5. $ ~ r n u ~ r n u ~ r u ~ n ~ i l d $ R a n n u n ~ ~ ~ ~ ~ f i f i ~ ~ t b ~ 5  P1 (web - base) 

6. n ~ n ~ ~ n l f l ~ ~ d ~ r u u r l ~ ~ ~ n i ~ ? u ~ n ~ ~ i n d o w )  uae\un^ounn% 
(Macintosh) 
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7. R l l l l m & 9 d d L i U 7 n ' U R d R ~ ~ ~ r " l ~ i 7 d ~  - J' " a ,  a. ~ ~ u n n ~ n ' l n u ~ r n ~ u ~ ~  ni$nw~ u i l ~ w u ~ a ~ ~ u i l h : ~ ~ ~ ~  
9. I%L~~GIUCGF~LFIH (parametric color) luquuo~duln$u f i~ l f i4~~1ien3 .r  

~ ~ R ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ o w ~ " ~ Z U ~ ~ K U R U ~ U U W : ~ ~ ~ Y ~ ~  
10. ~~rnrndon-%? (muttiple objects) I ~ ~ U U ~ ~ U  

i I. ~ i ? ~ ~ d d n l n m n ~ l r i j a o a ~ n l m u a r u o n s : u u ~ n l n l ~  1nul%u$i7k~ 

~ ~ ' ; o ~ i n n i s ~ 1 n n ~ w b n 6 o ~ ~ m f  03ijo u a : ~ i 7 k a l u ~ u ~ s ~ i i r  
12. J ~ U L L I ' ~ L J U ~ ~ I R U I ~  transformation ~ ~ ~ ~ I U M ' I L $ O U U U ~ U ~ ~ ~  

u d  
~zn'ou nm~yu n n d a a w u  uun~147 ~wari7num 67u3ru u ~ r u a n f i ~ ~ ~ h d  q 

i 3. n~~il0uU'a;~~an~ij1~~7:Gn~~i~~7+lfifl L~~IIYURRO~IJIU~~SH<~ J 

nndlusrt~uunu~un~n H j a h  R I ~  

14. ( ~ ~ u ~ I u L L ~ : L I R R J B ~ ~ ' u & ~ J ~ J ~ " . ~ ' u ~ ~ J  .) <JIU?~TI B J ~ T ~ Y I L L R ~ ~ ~ K ~ H ~ ~ "  

15. a ~ ~ n ? w ~ c l i o d ~ 7 r i i ] u ~ ~ ~ n m ~  u a ~ ~ ~ n b c i I q u ' ~ ~ = ~ s 3 ~ 1 0 n ~ ' n ~ o i  
til"sInru56I6~~1:n~~I~~~u"u OJ~~ILLI-ITU 

a n i i i u k J ~ ~ ~ u n i ~ n ~ u ~ n o ~ ~ i f ~ w f ~ ~ ~ : : ~ n ~ ~ u ~ ~ ~  (2548, mh 2 - 4 ) nd-lsii 
GSP L ~ ~ ~ T L L T ~ T I J O L U I ~ ~ ~ ~ H ~ ~  I ~ ~ ~ U L Y R U O ~ ~ ~ ~ S I % $ ~ O ~ ~ ' L I Q M E ~ M ~ ~ ? ~ ~ ~ D J $ . ~ '  ~ j ~ h ~ d  
ma~iso?h\df~o'l$ Fdsun.ru GSP 

I. n i s h ~ ~ o u a e n ~ ~ a a u n q ~ ~ u n n i 3 ~ 5 w ~ n f i m  lu~C~b~.ruinrir~Gn~Gu 
Y a rdhvnqa j~n  hw?u'Imunm unRj (krnrna) ua=unGmu ~ ~ i i ~ a 7 n ~ ~ w o r i ~ ~ n o m  

Y * d A  
d ~ r  ~$qlw?o~uiur  ~&I~n"li,~nw ~ m m : I ~ ~ $ ~ ~ i l n ~ ~ i j ~ n d u l n  .1 ~ 3 o i " r m i s n o d o ~ u 7 n  
~u$uu~.uu ?la nida' hhu1-15~1 G S P & ~ U ~ ~ ~ I A ~ J ~ ~ J  =J 

2. n~~fl~~irwo~u#u~sau u u u i ~ ~ d i h r s ~ o l ~ ~ ~ o n r n f v  OJ bhunsu GSP d 
Irioenuuuliri7~~n~1rt~c1u~Idu'3n~u~ffi~~i~~ 7 ~ i u  linfimu ~Efaui?u&li uu lnia 

ns U b t n l n ~ u u u i ~ ~ d i i  ~au~il:in~wnrq%nR E I ~  L I J ~  inif ~ H I M ~ R I  i j i ! ~ u s ~ ~ r n ~ d i i n u  
., I 

did 7 uaru~uan~lcitninoy1u'7 n~m-tsoli? Ilbunsu GSP lnifIumfi$uaiis&:.ri~tll$ 
rnaaodlhcZninm d ~ c U i i ~ o ~ l ~ m ~ i s n ~ s ~ 1 ~ ~ a ~ d ~ ~ ~ n ~ ~ n a ~ i ; l ' 1 1 ~ ~ s " l $ i ~ n ~ ~  u i i i  

~ ~ ~ ~ ~ ~ ~ ~ J I U L ~ I ~ % ~ ~ U K D ~ P S U U ~ ~ S ~ D U ~ ~ ~ L ~ O ~ L G L ~ ~ L ~ ~ ~ J L ~ ~ ~ ~ W ~ ~ U L ~ P T O J ~ ~ ~  LCD 16 
& 

uono~nu"u"nfiuuujmuisn~i~~d~il~luuutJi~su~i~~o~u'~~ui"s~u ~infiwu~7u 

W R ~ ~ ~ U ~ I U A U H R J ? U ~ ~ J  7 1; 
3. rns~nls l~ l lht  V 7 o i n ~ ~ i o i r u u d  o r n d ~ ~ ~ ~ ~ u n i ~ ~ . a '  ~dsun~u  GSP 

uii? orwui7lun~s~?i~$h 7 uu~anaufixclui o r l $ i ~ a ~ r i o t l n i ~ m ~ ~ % ~ 6 a ~ C a  
usn~1n~u1u7un~.1~%~~d67tl lllrunru GSP ~ J ~ G L & I I U ~ ~ T J ~ B ~ ~ ~ ~ ~ ~ ~ ~ I M ' ~ ~ $ U  

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



~n&ultl~l6 u a e r ~ r ~ o n ~ r u d ~ u u a d a ~ ~ &  k ~ w n s r i ~ ~ m m 7 l a '  'lun~~~~ilrua:~nw~~h 

nC~OoG~uua:Iun7~+1n14Y"~u 
4. l$W3lml%l GSp I~Till%ildlJ 7 Y O J ~ ~ ~ R R I R R ~  I d ~ u n ~ u  GSP L ~ U  

~&;a~~n#ur~flu~s:~u%u"~ri1~~~~~51 uia~siw 7 v v ~ n r t n ~ l ~ n i  Iii~o:rilulinfitlu~% 

n l  du9uGan an muim13 r h s ~ i l n ~ i u ~ u u ~ ~ w u n ~ 4 ~ 0 ~ 1 r F u ~ ~ ~  i - 7 5 ~ 1  ~ u 1 3 ~ 7 r r T u m  
u 

Y v d  A .  .. d uszn?uaau 7 TImqIonfi7u$9u'a luim algebra uae pre - calculus ntJ~nfilluLl~z~? 
m u ~ m r h ~ ~ ~ n ~ . n n ~ o ~ l ~ ~ ~ i ) ~ ~ ~ i ~ a ~ ~ ~ n " . a " ~ ~ ~ e r n ~ ~ ~ a ' r i  & c i l ~  7 oln ~uunrid rn i$Cu 
~vw5lnmijB lu^?axtnac?k l . a ' h ~ ~ o o ~ w i r h o ~ r 7 ~ n ' . n ' u  n i o m r ~ i w ~ h C a ~ f i ~ ~ h l 6 ~  

X d i  d* 
usr1$6~ba ? h a '  Gn h s ? o f i ~ ~ ~ u n ~ s a % ~ w u n n ~ a & a u & 3 t l ~ & ~ 6 ~  uanmnu 

ldsun~u GSP KJ rnu~1o~t%~szIcbu~u"lu"7~~~fi~1~1 srn f s:Ku?nmKu ~riu%.al non- 

Euclidean geometry ~ : i 3 ~ k $ ~ d l 4  7 I U ~ B I ~  ~~WRIRR%?U~J 

5. nl-infi~udlnnj (fractal) ~~dlinnk ~ i l u ? d ~ m ~ n r i t n d r n o ~ 7 ~ ~ : ~ ~ ~ 7 8 ~  

wu~du26Iumsoaii ~ r ~ ~ i ~ u s ~ n ; ~ d h @ u a ~ ~ d ~ ~ ~ n ~ u ~ ~ u f i ~ ~ w a s " n ~ ~ ~ n ~ w  7 

~dsun.ruurlinnk~ilu~d~w~~fi~~n~'i o n i r n i ~ a c  ~u~:g~aiinwniilrjilpeu LI+WIU~UU DJ 

I n  7 r n . r ~ i ~ ~ u r l ? n ~ a d u ~ ~ n n 7 5 ~ ~ 1 ~ ~ 1 ] i 7  V II 7uhfil&Ed ~~uad1~~uum~6na3  7 nls 

1~6ik4vii hum GSP dwl~msnu~snaiw ttdf nn"a6 sia nisnii;l uuudu 7 dl5 
nszu~uni-ri i&l~ 

6. n ~ ~ ~ i n n i w ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ i l " s ~ u s c ~ d ~ a d : n ~ ~ a u ~ n f i ~ ~ ~ ~ l ~ ~ i ~ ~  1 
2' n~nn'o~n~sriiksaww~ n"Jasioam~oonuuuwu~~-~~u webpage ~~?rin,wd a ? o r ~ u l  J 

huuu~n.r ~ ~ U ~ T ~ ~ ~ L R ~ ~ J ~ ~ ~ U L ~ ~ ~ I ~ M I J ~ ~ " U O ~  ldsunm GSP m u ~ u ~ n : a ~ ~ o s i n ~ u ~  

UnRdHR un:aindaw 7 ~ s = d ? ~ ~ % ~ l & ~ n ? w ~ $ a ~ i i d ? ?  W ~ ~ @ J I U  XuwqduI~ 

~ i n ~ n c i ~ . 1 u i ~ ~ d ' l 6 j i ~ d s ~ ~ n . i u  GSP inmu h i i ~ i a n i s l ?  u u n i r ~ n w  
C U X  

f l f i ~ ~ 1 1 ~ 6 1 5  RJU 

1. ~ i w ~ l l a u ~ n f i ~ ~ u ~ ~  r n u ~ ~ n u u ~ ~ ~ w n ~ ~ ~ d ~ ~ u u d a ~ ~ i ~  7 ~ a ~ ~ d ' l n '  
1mu37tl ~ : n m ~ ~ a r ~ 1 m ~ 5 3  

2. msriiraua~~u$uuuni~~n~oudriil~n~rsiul~~nitlu~n~~~~~ilu~~ 

4 ~ 6 ~  L L R ~ K I U ~ S ~ ~ ~ ~ ~ ~ ~ ? I U L ~ ~ ~ P H " ~ D ~ ~ T M ~ ~ I ~ ~  O U ~ ~ U ~ ~ W L D J ~ ~ ~ I ~ C R T ~ O ~ J  7 
3. H I ~ I ~ ~ R ~ ~ J ~ ~ ~ ~ ~ M ~ I ~ M R I L I ~ ~ I ~ I I ~ ~ R I U ~ U ~ U ~ ~ I ' Z V ~  J$% n ~ s r i i ~ a u n  

h r r  n s i 8  n~?rr~?urfiuifiun7~1h L E T U O ~  L I ~ Y ~ I ~ L U R ~ ~  (paramettic color) uazn77 
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Z 
i r v u ~ $ i ~ ~  rworuw aun~~1au15~aitlri1u~~d 

msru?ni qna~iio.ri (2542. H C ~  66) l ~ K ~ u ~ ~ n f i t l u ~ ~ ~ n r i i ~ I a t l Z ~  
h h u n ~ u  GSP \ ~ ~ ~ G A ~ ~ ~ ~ U ~ J ~ J ~ ~ ~ ~ ~ ~ L R ' S U I M ' U " ~ ~ I I U ~ ~ ~  i u ~ u ~ n l r  h o r n ~ a ~ i o  

~lfju%o~ ~ u G $ u ; ~ ( A D u ( ~ J ~  

I . k 3 - n  1~~lihm~6n~u~?mrldux~3'~~aua~~~~1~1~1~~~~~' 

2. $ 4 ' 8 ~ ~ 6 1  t(11 L U W M ~  ~ i f i n ~ a ~ ~ n f i f l u d 6 ~ 1 i 7  LUUI~\~U~ PI d~~y?fl~a61dfl 
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4. $uqdrra ~ilu$udl$~nfiou~dwainnn~fi~~~nTud~j7~~7$~ 3 i u  
Y U  P 

Gsaitn' SU%KIT (2547, nC7 67) 1 ~ ~ ~ n ~ n 1 ~ ~ n ~ ~ a a ~ n f i ~ f i ~ ~ i w 5 ' 1 a  ulfl 
$ml~uu~~d.runsu GSP b o ~ & l  aukd 

I .  $UJI ~ ~ u ~ ~ d n ~ n u n ~ u n ~ ~ u f ~ ~ u ~ ~ ~ ~ u ' n f i u u ~ ~ t ] ' I ~ d d ~ c * s i l ~ d  uarla' 

n ~ f n ~ ~ ~ i ~ ~ j i t a n q ~ ~ ~ 1 d ~ 7 u u ~  
t 

2. ruaau rinfiou~our~an~l~i!~c111~~onmum~lu~~ui~u AD 
2.1 <Nfl13f iJtd  ~ C ~ n f i n u R i i ~ ~ d h u ~ ~ d ' 1 u n 5 ~  GSP 

r. 
2.2 Y U ~ ~ S ~ R A D J ( L ~ O M ~ Q O ~ ' U W U )  M & ~ I ~ I I I ~ ~ O U H ~ ~ J E ~ U R " ~  1fl 

r i n ~ o u d ~ 1 ~ ~ n w l u ~ ~ ~ I a 1 1 Z a " ~ ~ d s a ~ i j i ] t u 1 d ~ ~ n ~ ~ 3 " ~ ~ ~ u ~ ~ ~ i a ~ ~ ~ u  u-13 rinPruuriJ~n~ 

< U U ~  uruau~ 9 -  (2550, M<I 22) l $ ~ ! d i l n l ~ a ~ ~ ( l f i ~ f i l ~ ~ s " E ~  u I ~ ~ ~ u ~ s u  
GSP G$UFIOU&~ 

I. $ 1 4 ~ 1  ~ ~ u ~ u d n Z n u n ~ u n ~ ~ u ~ i ~ u I ~ n " u ~ n ~ u t b b w ~ Z ~ i n  visa'ldii 

ti1 t?o21J 
8 

2. uumu ~uslauiau i~d 
2.1 u " u h u  ~0uY"u~~'<niruulfldBh~"4il~1num~si7~~i~d~~ 7 

t &  - ria- 
2.2 Y uw~Y'onl~~n7 d~oc~ilu~uwuuan~iuM"4a6~n~ub~~n1'rouaau 

h u r i n l " s o u n ' s ~ ~ i 0 ~ ~ ~ ~ ~ 1 ~ ~ ~ 3 ~ 1 n ~ ~ ~ ~ n ~ ~ h ~ ~ ~ 1 u ~ u d  I L ~ ~ J ~ ~ ~ ~ ~ ~ I u P u J o R ~ ~ L Q ~  
t C. .a 

2.3 u"u?htmemLnqwa ~~wuw~s?9nau$anlnkn&~1I$~nfi~111d~~~ 

~~q3'ai WJ~$TIFI (2550. 66) ~ R ~ ~ O ~ T S U ~ I ~ ~ ~ U M S R O U ~ ~ ~ F I R ~ R W ~ #  

k8ds~~nsu GSP ~ I : ~ B U S ~ ? L ~ ~ U S ~ ~ U I U ~ ~ S L ~ U U ~ % I C I ~ ~ R I R R  4 ~ U R O U  60 
t t 

1. uuhs7o (exploration) ~ O u u u h ~ ? ~ f i ~ ~ ? u ~ n w w d i ~  7 ?lEl~?dnlwCii 

n-nrndauI~?Isi I~sfiiruu~irugh~7~)$i?tln7f~in (drag) 47uo J& u d a i ~ e u ~ d ~ m  

~ A R ' ~ G ~ ~ ~ J ~ ~ % J ~ K Z & J ~ R  w U ' I ~ ~ T U ~ T U  GSP 
t: & t d  a 

2. Y U W J $ ~ C ~ ~ R  LR? (conjecture) L ~ ~ ~ u ~ ~ : ~ ~ ~ ~ ~ ~ u ~ M ~ u L I R : ~ ' o ~ ~ I u ~ u  

mSuu~1gn'U'nl"Tnu~lJn n i ~ d  un~uu"nisau~:n'a~i0~~1u~il~nfi~n~5udh~~~rnu~'a I 
* r. 

~ i o a i 1 ~ 7 w  aduuurn~%a~~~w~mi 
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3. < I ~ ~ L R ~ ~ H ~ M ~ H R  (investigation) ~ i l u n ~ s m s ~ u a a u ~ n ~ ~ i m ~ I w e r ' ~ ~ a i  

rriiqain~d-runsu GSP ~~~8ulvlijin~h~d~mun1m7n (drag) T ~ ~ U O J G ~ L L ~ ~ L ~ B U ~ ~ ~ U ~ U ~ ~  
A a  .Y nsqoaauiq ~ d r n n n ~ w ~ n ~ ~ i o ~ ~ ~ u u " ~ ~ ~ ~  ~@11rl"3atai 

4. < U ~ ~ H R  (conclusion) r i l u ~ u ~ ~ w " ~ ' n l i ~ u ~ ~ ~ l ~ ~ ~ 4 ~ ~ n n ~ ~ ~ ~ f i i l n ~ u  

~ ~ n & ~ o u n i ~ ~ a u n ~ 6 1 m a ~ r ' l ~ o 1 f l d ~ u n s ~ 1  GSP & n h % - ~ t  6uqdln'i-l 

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



~ n l n j f l ~ ~ ~ l  m i u i ~ ~ i Q %  O J B H ? ~ D I U ~ ~ ~  (The National Council of 

Teachers of Mathematics , [NCTM.] 2000, p. 360) nsil7jl  <ni3oun3~l6?ulnn7~a~n7~ 
X 1l~~luwic&rai1~nfiw~~~~ain"tlc1'iam$du 7 ih'lds~isou var~uliJnuilagYiu~nvu nT U 

n f i ~ c ~ ~ i ~ n i 6 a ~ n i r n i i i ~ u i a 6 u n ~ l u i a ~ d u ~ f f ~ h ~ a ~ ~ ~ ~ ~ 6 ~ ~ i ~ ~  q n ~ ~ f i f i m ~ q ~ w ; 1 d C ~  
d d 

fin?H1 O U % J L R R ~ U I W ~ O J L ~ L I U ~ ~ T ~ ? ~ ~ ~ ~ R R ~ H R ~ ~ ~ ~ W I U L U " ~ M ~ ~ ~ Z . ~ ' ~ ~ R ~ ) L I & L L R ~  
t nscu~umrdiidstloaw' ~ ~ u ~ n ~ ~ ~ u ~ u d ~ @ ~ ~ ~ u i w ~ ~ ~ u n ~ ~ u m  i7lGCniu'nisouua~~iiu 

u u ~ 3 ~ n ~ ~ n 6 i m 1  ~ m f # t d 3  I~I<I<IZF~ u'ul6 
~ n o ~ n ~ ~ ~ b a u ~ o ~ 8 d ~ = : ~ ~ 1 ~ d u n ~ ~ u n ' f i ~ ~  nmaiid~wt aaruuu4ia a t 

<mffoo5~lulsn n ~ ~ d A s ~ ~ s n ~ ~ u t n u r r r u ' u ~ a d ~ u $ ~ w l u ~ n w w ~ a r i " o o m u a r % ~ t o u  
Y 

uano~nunisfiir~woil~~~~r~3tlI~u~~i~sii~ 7 IG~~LLR~~RL~~#~~~~ IGU"~L~UUD~LI~~~  
ilrp7u~t~ici7n aulw' ~ ~ ~ n f i ~ ~ i i l ~ ~ R " n u n i w n ~ ~ ~ ~ m ~ ~ ~ ~ ~ ~ ~ i ~ u $ i o  ~ihIGu'ni"3tl~ 

Y a ~ ? u d ~ a u i ~ n ~ s ~ ~ ~ ~ f l ~ ~ ~ ~ ~ a ~ n ~ a i o u u  air:n>:arinii~n~~uiiu~uh:ni?oquuo~n มห
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3 ~iluaddscS~iu u ~ l i u n l ~ r a u i  u m ~ &  nnlrn? J ?+I nmliu?nrsto:nl~ ust nadlf in ls  
r0un7a 

a u S  L L R J ~ ~ J ~ ~  qn (2545, nrii 4044) n d m i l  nls~4au1ot1u5m 
# W  4 

R ~ ~ R R ~ R R S U ~ L ~ [ I U ~ ~ L ~ W G D ~ ~ ~ ~ ~ S L ~ B U ~ L I J ~ : A < I  t i t d i i l u ; ~ ~ ~ ~ ~ ~  $n?w URWH~ 
X Fygnw& LLA: r n ~ i  U flduuuniru~@~n??u An13u uanu~:n7 lu i~~~ l lo~uo~id7~  q 
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5. i j n ~ ~ u ~ ~ 1 l o u a ; a 1 u 1 1 n u d a n ~ ~ ~ 1 r l u ~ ~ 1 ' ~ a ~ d i ~ a ~ 1 ~ I $ i ~ ~ n ~ ~ ~ ~ ~ ~ 3 ~  

n f i ~ ~ ~ a n i i ~ ~ n ~ ~ n i i l ~ l d 1 n ' 1 r ( 3 0 ~ a ~ 1 ~ 1 , ~ a ~ n " U ~ 0 ~ ~ n 1 ~ & ~ ~ a ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ a  
wJaa.r ualf 3 n ~  (2550. ACI 31 ) n d i ~ h  I u ~ ~ ~ ~ ~ R ~ ~ ~ P S L I U ~ ~ M ' ~ I " ~ L ~ U ~ $ ~  

~ w u i ~ n u r m r r u ~ u n ~ n ~ o u l a ~ n . ~ ~ u ~ n r i r a ~ ~ ~ ~ ~ ~ u  ~ R B U O ~ O G I ~ ~ P ~ S ~ M ~ O  
~o~un~sd3~n~~snun1nIuni~fi~1wf w EI $[TUEI ~~ol$~~nu~&~unrnd7~37arf ktanl 
3 ~ ~ ~ : n ~ : u ~ u n ~ m ~ ~ n ~ n ~ ~ ~ n f u ~ l f l u m . r ~ ' s u u ~ ~ W a a ~ ~ I ~ i  ~;arIlnmu$uar 

'-A * 2 d v v s  nsru~un~sm ~ n r i r ~ ~ ~ ~ ~ i u ~ ~ ~ n ' i l q ~ i I u ~ n ~ u n ~ ~ ~ ~ ~ ~ a u r i ~ n u n u u ~ w  o ' l ~ y ~ ~ o u ~ G u  
n ~ ~ u ~ ~ o u l o ~ v o ~ n r i r n ~ ~ n n 5 n " u ~ ~ ~ ~ i ~ u  7 ~ l j a ~ i u n ~ ~ i i i l ~ ~ ~ t ~ i ~ ~ f l d f l ~ ~ ~ n w " Z u  

S3wdxii77"U 
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U ~ ' ~ H H J ~ ~ ~ G ~ ~ ~ ~ @ U ? ~ ~ T U ~ T U  GSP i~hg?3%tl77l%€lubd 
n -a 

1. ~ ~ ~ u w u ~ n r a a a ~ n i ? e u ~ l ~ ) u m n ~ ~  
5. - ," f G $ ~ ~ ~ ~ u M u I ~ ~ ~ ~ u w ~ " ~ ~ ~ u ~ ~ L I w ~ I I  ~ ~ I J U  

a un 
a i j~ ld  WRTI;~ (2523, ~ril 6 -11) d n i m i l  UW~SLIUIJ~UC~~~S L~JWBD~IT 

fioun~~nnwuuuil&d1~'~"ni"s~1uI~~~1~~7nn~5iI~ii~"~ 7 ~ilunlr Eo w n ~ u i i n ~ m w  
a ~n ulnlnn; rinisouria~ll~n~uQdjj173 (laboratory direction) i i n i m o a a a  &$nih{a 

Y 
* Y  d uhmlln~bnmuu% ~mmg ~nru(pl'iw 7 a inGa~a~~d~r iu  s lwr  ~i lun~.rd~)un~wa~i  

d 
linua g niwrmn' 1 m t n ~ n ~ r u ~ w n ~ r ~ ? a ~ 7 i i m a ' u  ~ ~ R B F I R $ ~ < I J  ~'1?1nm !u%(2537, 

d 9 - afi 98) nnrji??~ unfiuudgtlnn~s (laboratory lessons) L ~ u ~ o ~ ~ ~ ~ u u ~ - I ' I H o u ? I ~ ~ ~  
d d P v4 a u ~ n l a ? u i ' i m . r ~ a u u u u d ~ ~ l m n ~ ~ n ~ ~ a ~ Q ~ ~ ~ u n t " 4 0 ~ ~ 1  7 w i a u v ? ~ i ~ ~ ~ d n . i d i  

~x~u~&sul?r$w<ou d o n i s ~ ~ o u n ~ s ~ o u ~ ~ ~ h ~ ~ ' z ~ ~ k n ~ ~ ~ o u ~ b ' u ~ ~ d ~ ~ n ~ s ~ ~ a ~  tl 
a ~dttulr L$U unfi f l~dgu~ln?~ (laboratory lesson) ~ndtluW~nrsu(activity lesson), 

unfiouldrunsu (program text) .Ijnrmu (work card . work sheet) .Ukdq~l (problem 

card) Lbez LTlU 

i w u ~  ~ a u i  (2548. MU'? 21 ) namil unPsoui~uX-n~ ~il~dRonis~:s~ 

n ~ ~ ~ o u ~ i ~ ~ n ~ s o w l ~ f i ~ ~ ~ ~ ~ n n ~ ~ d ~ n ' i i ~ " ~ ~  rinfinu6aiu~fi~n~uGad~~3 vimlrn~ana 
C~finujya ~ h ~ - S a ~ l ~ o ~ n u j ~ a ~ w i - ~ E u  i ( ~ i n g ~ n m G i 7 ~  7 R~BRWLBJ 

u 4 6  W R R ~  U (2549. nGi 7) nr j i? i l  u n d a u ~ ~ ~ ? i n ~ ~ ~ i l u ~ a n ~ ~ ~ " s t ] t b n ~ ~  
d d ~ a u u u ~ ~ u ~ n ' L ~ n r ~ ~ ~ l 4 r " r s u o i n n ~ s ~ ~ 6 ~ i e ~ s  tiluni1~3awm~u35nn7~n~~ 

? n o l ~ ? ~ n i  ITnfiou6ain~vi~~iu~~1@?1 (laboratory direction) fllniannaa~ Gu$n$a;rl 
c.* d uh~dniu'nnmn~% i n s  nginru6iw 7 wn<ar?s~nddu :ir~um~dgu~iwnn~tr?rrn~a 

4 -  r: ~ ~ ~ J ~ I R ' L ~ : M I ~ ~ : u ~ P I ~ ~ T M ' F D ~ ~ ~ ~ I I  n~siToua~nunPruudg~wni~~uu'nPs~~u~~m'o~ 

iilu~n~:rl~nis~dan~iai~~~"a~ np~nm4idi~ 7 R~L~RULO J C n G [ ~ u ~ l ( i j U n ~  
d A a 
dndwnu~amaw 7 fiu idw n~sd~u~al l~ lunua: i in~~uiu"?~~ nmvl~$ay  n~s&&ig~ 
nmflaisnriu'o;a L ~ O H I R ~ U  t ? h a i a ~  nisn~Q~!d irilllunwiiwiw nmuiuirwasu 
~nodrindsusiuad~d~fn3sui)inu"ma~7u flws0qn7 uni~oud~u~ni.r~aio~.a'~pau 
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n ~ ~ o m u i d u n i r r i ~ h ~  (transfer) rn3E11ui 
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8. ra7u ~ ~ s n ' n ~ ~ u n i s 6 c ) c l " i u ~ w  
F h r u  pcu (2537, n f i  97) n d m i l  rinnouy nnwl<iri7u$3 uItan7sti7 

~ P ~ ~ T U ~ ~ L ~ L ) U O Z L ~ R R ? ~ U R ~ ~ H U ~ % L W ~ R L W ~ U ~ ~ ~ ~ T I ~ U U  C n i T ~ ~ d I a n ~ ~ l u n ~ ~  
sls~oaauori~~jrn=uarnm~~~'1$1Guil"3~ undousz~~dGCniiutb.lia~11tlBaG3~0~ IwuiCn 
An~r~euan~nmuR ~ ~ i i u ~ ~ I f i u " n P s ~ ~ u ~ ~ w n ~ ~ P r ~ ~ ~ ~  

~ ~ d l G - i x I ~ : ~ a ~ t h a s u  n~"s~~uIJflu>n~s w o~ iru$un~s i reun i s~audd~~1~~ '  
r in isou~i ic ln~~u~m~u tC-~'to;d~nn~~djjG I M ' T ' ~ n ~ u n 1 ' ~ t l ~ i ~ m ~ u a ~ n ~ = : u ~ ~ n ~ ~ h u ~ ~  U 

$ilumuso~auSiuwu<amd a m  
'1 U * Y  

%nds:41iu !=&~uniid uia~nfimc1~ nw i CuocJllll $rn~~?uuia d 7 9 d ~ 7 7 ~ l ~ ~ l l  uar 
d' w e r i u r l n h ~ ~ n ~ s i s o u i ~ ~ f i f i m ~ ~ ~ m i ~ ~ ~ u  
e 4 u 

3. o ~ ~ d s r n o r s a d u ) r ~ " S ~ w d ~ ~ ~ m n ~ ~ ~ ~ d ~ d ~ u n s u  GSP m u u h % n i ~  

daub 
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v ad 

mulsntllb~~tlslnnl3R"4Lna (empirical) M ; O B ~ R L ~ ~ B $ ~ U ~ U  (inductive) d w  i t o 4  

ri?u5u2d uat;dnr~~mlnfin RUU%Y BJ$ UI~:: $ W S J ~ W  7 I % ~ ~ L ~ S D J L M ~ I & T ~  
R ~ ~ I P C R I J S : R Y  n~r&~~ld~nirPsou~6la'~~~'nad~~iluvu~ awuaae~ i lureuu~~~  
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* L.C.P. 
&lJ$u L&lgn"cn~OW$n W ~ ~ . d O ~ ~ n ~ n ~ ~ ~ Z ~ ~ n ~ ? ~ ~ ~ ~ ~ : f i ~ ~ ~ ~ ~ n n ~ ~ ~ ~ a a d f l u %  

Y 

nlu$uaau Intll$fl~ufi~~wafu63rId9~ng8] GSP ~?f~d~d~:TIil~nl~~sfJI4? w h ' I r J f A 3 l ~ ~ f i  ~1 u 

naonw:jquard30Lnla ~ ~ ~ l ~ ~ ~ d t l u r n u ~ ~ o & ~ ~ s 6 n ~ i u ~  f l ~ n m u i n ~ ~ n f i ~ ~ 1 ~ m i i  

f i n u ~ ~ h ~ d l ~ m s f i ~ ~ ~ t d ~ ~ 7 a ~ 8 i n 1 d n f i m w ~ ~ w T " $ i ?  u f k  16~~ri Pf u J quu~rci?uuor 
~ & R T J  1LiUyu-1~ UB.?IJ&M~UU U R : ~ ~ I ~ G ~ ~ ~ ~ ~ ~ U ~ ~ ~ J ~ ~ ~ ~ P I I H ~ ~ ~ I ~ A ~ ~ M ~ ~ ' Y ~ I H R ~  
Su 7 ~?at$r ld l~uS?n~I~: i l iu  

4 u- 
5. d 3 ~ a n s n l ~ r % a ~ ~ ~ 6 u ~ d g ~ a n ? 3  

L R P ~  R~rznis  (2544, MC-I 44-51) ndl36~d1:~n%nl~~a~~an151"rtlun7f  
U W d  

nauil nu7 off4 n21urnuis w u J u n d u u l u n ~ ~ ~ i i ~ u ~  bqn&wnmt3su1n ~ ~ u t b ~ i i m  

m>\3oufn~u?ndrrittn'iir.ir6~ inorG6nlnl~ drr8nb?wdimaanulo=:fi~73m?~7n 
I ~ ~ % B ~ & ~ ~ - $ ~ ~ L ~ u ~ ~ H ' R H ~ o ~ ' ~ = : u ~ u ~ I I ~ ~  ~ u ~ ' u r i ~ u ~ ~ ~ o ~ ~ ~ u ~ n ~ ~ i ~ ~ ~ u u n ~ ~ i ] ~ ~ ~ ~ a  

9uunl"snu 
dm u n~s~ml.r:~nlnl wusiib ~ ~ T L " T L I U ~ ~ T B ~ U ~ W  7 insru~unisnmnqo~ 2 

v 

5uu.a~ in'uri $~noumsn~d~r^an%ni w Q I ~ ~ " ~ " ~ ~ I T M ~ ~ T : G ~ ~ ~ ~ w L ~ ~ L Y I U  (rational 
r: 

approach) u~ruu~aun~sn~dsrin"an1~~~u"?"anl~~~d~=:'in~nlwl~~d~~o'nd (empirical 
m a J u  

approach) ~ A B J ? I ~ W R B J ~ ~ ~ ~ ? U ~ ~ ' U ~ L ~  ~ ~ ~ ~ ~ u ~ ~ ~ ~ ~ i j l ~ ~ ~ " s ~ ~ n f l ~ u ~ a ~ n ? ~ ~ ~ f l n ~ ~ ~ a u  

d t i ~ u n s = u ~ u n ~ s w ~ ~ f : ~ ~ n i  w i l ~ ~ i l w ~ t ]  O U Q I J I ~  I~tliisluaciaun ~ w n m ,  

2544. 46-551)~jd 

1. ?iinlsnldr:Zn$n~ WLB~LM? ~a(rationa1 approach) ns:m wnisdL8unm 
n7ds:iin~anl wln o'l5~gnnu E I J R ~ I U ~ U B :  LM? w B I U ~ I ~ ~ ~ F I % W ~ N F ~ ~ W D ~ ~ O ~ ~ S ~ ' ~ O W ~ ~ T R O N  
h u a i ~  i U (panel of experts) L ~ ~ U [ ~ P - I S I U - I ~ ~ ^ R U ~ N ~ ~  d ~ ~ i l ~ n ~ ~ w ~ n m a ~  
~ C ~ ~ J W T J L ~ J  i6anl(content validity) u a r n a ~ u n u r ~ a u ~ u n i w n ~ ~ u ~ n 6 i ) ~ ~  at  nlsfil'llll-3 
(use ability) ~ 1 a ~ ~ n n ~ ~ d ~ : ~ ~ u ~ a ~ ~ ~ ~ o ~ ~ ~ ~ u s i ~ 3 = : n u ~ ~ m ~ ~ d ~ : h " a n ~ w  [L~U?IIT~LIO:: 

2 
~ ~ P ~ ~ ~ ~ ~ ~ ~ T ~ ~ ~ U ~ I T W O U ~ ~ U L Y L I ~ ~ : L ~ U ~ H ~ ~ J Y U I U A ~ ~ ~ O ~ : " U ~ ~ L L ~ J L I R ~ ) L ~ ~ ~ U " I I Q W  

u ~ F ~ ~ ~ u ~ ~ L u ~ N C ~ ~  (rating scale) ( ~ u u l $ u l m m h u d ~ r ~ ~ w d ~  5 ~ t 6 u )  thil~ill(~&~dW 
a i n n ~ s d s r ~ 0 u . u o ~ ~ ~ ~ ~ 1 a ~ ~ ~ 1 ~ d ~ r ~ ~ ~ d ~ b ' ~ 1 ~ i 1 ~ ~ ~ ~  h=n?uci~~a~ou u~ ~~iio?axyd 

d & o ou?~~~:n'u~o $1usrn6uuinY"u1d 6s Fi~~aaon~ttci 3.50 - 5.00 d ~ d r i w ~ d ~ ~ a ~ ~ ~ n i l  

~ i i d d s i  noIuclxi J n~u4~u3uuad @ d o ? a ~ y ~ ~ ~ = : t l ~ ~ ? ~ i 7 ~ ~ i d ~ : ~ ~ ~ n ~ ~  lil\&idri 
0 ~ ~ n ~ ~ d f i l ~ u ~ ~ - ~ ~ ~ d % d ~ ~ ~ f i 9 1 ~ ~ ~ ~ E d 7 1 f l ~ f L d ~ 7 ' ~ 1 ~ f i P 7 T t l b 7 1 ~ ~  

2. 3"ni.inid.relnlmw~53d1:<nd (empirical approach) ?~nl&rril&i 
'Idnna o ~ l % ~ u n ~ u u ' n r " T t l u ~ i l ~ ~ u ~ ~ ~  ni.rn~ll~ciin$n~wvnJdo ~du undounauri~lmni 

(CAI) un Pruuld~unm ynnlsauu uuunilaau uuu3niTnllr ~ilusiw ri?uuml%+n~.r 
and n~drrh%n-iwGxnm 
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u u u ~ n r i n a a r u u u n ~ ~ a ~ 1 n ~ ~ i j n ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 A ~ t 0 1 1 ~ 1 ~ ~ 1 ~ t b ~ t i ~ ~ i ) 1 1 u ' n 1 1 a ~ ~ ~ ~ ~ ~ 1 u u ~  

azi7ai7n7s~ 

4. ( I N ? ~ U U U ~ ~ ~ ~ ' ~ J R D R R ~ D ~ ~ ' U ~ ' ~ ~ ~ ~ ~ Z B J ~  k ~ ~ & ~ ~ l t l J ~ ~ n f i ~ b ~ ~ u ' € l  

6 l n l u 1 u u ~ u n n ~ a u n 3 a ~ 1 ~ ~ ~ ~ n ~ ~ n 7 ~ f i ~ ~ ~ d ~ l ~ ~ 3 " t a ~ n a u  Q~u~uuuu3n~au~r  

~ a ~ ~ n i u ~ u u u u n n n a ' ~ ~ ~ n ~ ~ u ' 0 ~ 1 n i i ~ ~ u ~ u ~ ~ ~ d r = : ~ ~ 6  

n i s d i u ? ~ ~ ~ d ~ r f i n ~ n l w ~ ~ n 7 ~ ~ t l u n 7 ~ ~ ~ a u u ' ~ i ] ~ ~ ~ ~ 3 ~ 2 1 a ~ n 7 4 ~ 7 ~ ~ ~ w  

(quality) ~ ~ L I J ~ U ~ I U ~ U A R J I ~ ~ U ~ ~ L ~ H  (quantitative) L L R : L % J ~ ) M ~ W  (qualitative) ~ L R R J  
d 2u rilunlwd~+iIs n j ~ u i n l ~ r ~ n ~ n ~ w u o ~ ~ a n ~ ~ ~ " ~ ~ ~ n i ~ ~ l o u ~ u n u ~ J ~ i l u n r c i s ~ u u n ~  

t dr-itninl w (efficiency) lunmu~ul  uun ~nmi11u"R~d;n (do the thing right) uw 

nuquf!~ n d h u a  d i ~ ~ n ~ a ~ ~ u n ~ ~ ~ l a ~ n ~ m o ~ n ~ ~ s ' s t l u ~ ~  CAI ui~rnirijdsrinka 
U P ,  Y 

(effectiveness) ~ u n ~ ~ n ~ n 7 u u a ~ n l s ~ ~ ~ ~ d ~ n 6 ~ ~ ~ ~ ~ n 6 1 ' ~ ~  (get l a  right Thing done) 
t: t: 
u w ~ u l u f i ~  ~ f i u ~ r o u ~ ~ n n ~ r ~ ~ u u f ~ ~ ~ ~ a n 1 ~ ~ 3 1 ] u ~ ~ n ~ i a ~ d ~ ~ = : w ' ~ 1 ~ n m 4 ~ n ~ ~ ~ 3 " ~  nq 
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~ ~ u u u ~ n ~ a t l % u n ~ : ~ ~ u n ~ ~ d ~ ~ ~ ~ u d n ' ~ ~ ~ d o i ~ ~ u ~ ~ ~ i i u u u n n n a u ~ d u u u . u n ~ s o u  

u n n ~ F i ~ A t ~ ~  2 h EIlE2 d~ 70n0. 75/75. 80180, 85/85. 90/90 ~ U ~ - I S A ~ L ~ M ~ ~ T R % ~  
6 A' 

~ n i ? ~ ~ ~ ~ ~ d 3 : h % n l ~ ~ : $ 0 3 ~ 3 ~ d 1 : ~ 3 n  LUDI IT~~:  nreu2unmfiowi ~nrugium~pw 

u ~ m i ~ d s e i ~ u ~ a ~ ~ u 0 ~ 6 d ~ r n a f l h ~ r y ~ ~ ~ : ~ 7 ~ M ' ~ ~ 6 1 d r = : ~ % n ~  wrw' ~d i l~umsr~uaq i  
r dr d' . O " d  

Y ~ J ~ ~ ~ ~ R R ~ H R T  uiuu~ld t h f l n ~ :  i u n ~ ~ i h u ~ ~ ~ i i r u w ~ t l m u  i f i l o  o i n  ~ ~ P L I Q J ~ ~  
a k 

~ n ~ ~ w " d x ^ r m ^ a m w u u d u n ~ u ~ d ~ ~ ~ ~ n ~ r ~ ~ ~ ~ ~ ~ d ~ u n ~  GSP d ~ ~ ' u ~ n ~ : d u u ~ t ) a  75n5 

a% 3Bsmn7-r (2542, nril59-64) I$amunu~uua~ wsriuqn&wnmt?~u 
r i a  a' 

i w u l  u i i ~  w a n ~ n n u u ~ i n n ~ s f i u u n ~ ~ ~ ~ u  n i ~ i l n  du ~ 5 o d s r r n n ~ ~ s u " s i ~ ~  7 h l u  
I-~~~suuCf~iu ^6~mn5auduu 7 

" b visd mman (2544, M C ~  23) IFinti72il ~~ci~~n&~rml~ni~fisu M U ~ U ~ J  

nmu h d o n ? i u ~ u v l ~ h ~ 7 u n ~ s I " s f l ~ ~  r?u&fiunmuj n-nurhh ~ ~ T U ~ U I T O U R :  
d ~nr*:n~oniuia~nl J Y ~ J  t ~ r i ~ r ~ n n a d d s e ~ i i u l 6 ~ i n n ~ ~ r i ~ u u u n n n a ~ ~ ~ a n ~ . r i ~ ~ ~ u n  

t ' l ~ ~ ~ u a u ~ u 1 u u ~ r w a r i l ~ n ~ s d ~ r ~ ~ ~ w ~ n 1 ~ ~ " J 0 ~ ~ n ~ ~ 6 ~ ~ n ~ ~ ~ u ~ ~ ~ ~ : l ~ ~ ~ n n ~ ~ ~ ~ ~  

~ n ~ ~ ~ a ~ ~ u w q ~ n ~ u i ~ ~ ~ 3 l ~ ~ f l 3 1 u ~ ~  (cognitive domain) 
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uam~si~nmt6 n9sriJ~nn:i ~iluRi( T ~ u ~ P ~ T E ~ ~ ~ B ~ ~ w ~ ~ ~ P I ~ ~ I s ~ " T u u ~ ' ~ J ~ ~ s " u x I ~  l J  

qlnnisaou nl14n du ~?adsr~uni r& i  J 7 aluiminln'ln un~rulunmia~~n:  
e r l l s : ~ D ~ ~ a ~ n a + q  ~ J I U ~ ~ T ~ ~ ~ ~ J U H R ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ " T L I U  uui n?iui  PI ~murnu?m 

~ ~ ~ ~ ~ s r ~ ? ~ n ~ ~ ~ u n ~ s 1 " s ~ 1 ~ f m ~ ~ ~ $ ~ d ~ r ~ 4 6 ~ 0 3 m ~ : n ~ ~ 1 " s ~ 1 ~ 5 ' ~ 1 f i l  91 d a ~ ~ u ~ ~ ~ e  
d A 

~ M V O J L ~ R W  ~iiuVuq~ J ~ R L M B L I U  B ~ f l ~ m u m ~ n n e  L L U U ~ I G ~ T ~ ~ ~ S I J ~ L ~ L ~ U ~ W  wau 
d d-- ~ ~ w ~ ~ u q n m ~ ~ n i . r ~ " ~ u u  i ~ w f i ~ a u u u u ~ ~ . r ~ ~ ~ ~ ~ n  4 ~ j ~ ~ e n  ~ H ? P [ I R ~ & U Q J  %l 

2 rl n~aun;u~usuqnfimua~~: w ~ u n ~ m ~ ~ ~ s o u q ~ ~ w  uga 

2. t~uun~~oui~uneiu~ndn7an~4~"r~)u 

n?iu~u1u$~ldun~uu11nm~au?~~l~ hqn% (ac~vement  test) i t t f i$~'  
nmutluwli~ewriw nd 

@JU ~ l t ~ t ~ F I , t L ~ t ~ 4 f l f k l  iXlU0H (2538, ~ f i  I ~ I ) ~ ~ $ ~ ~ c ~ ~ % . I H B I I  DYEIS 

~ r v u n ~ ~ o u i ~ u ~ r i u ~ n f n ~ ~ n ~ ~ f i 0 ~ 1 7 ' i ~  ~ i l u u u u n n ~ o u d i n n ~ i u ~ ~ s ~ r i n d ~ ~ ~ l ~ '  

dould~h & ~ n ~ : ~ ~ u ~ ~ ~ i ~ n ~ u ~ ~ u ' n ~ ~ ~ u ~ a ' ~ ~ ~ ~ n ~ ~ ~ ~ ~ u a r ~ ~ a a  (paper and pencil 
Y Y  d - u 

test) ~ ~ ~ n u n u s u l l ~ u n q ? ~  (performance test) 

6% niyou??'c (2548, tlci 64) n i m i q  auunm~ou?~ w~riu~ngn~~n-15 
A *  Y fiounui u f f ~  ~ n : o ~ a o r i ~ ~ n d ~ a a n u 1 ~ u ~ ? ' h ~ 9 " ~ 7 " ~ ~ 3 ~ u i  ~~a~nwen~nnuu~u~1"Tuu'Zu 

d 
d33313~7~~4 

yyau ~ia:ain (2545, ~$753) n i l = < ?  U U U Y I R B O U T S I H B ~ U ~ ~ ~  

(achievement test) M U T I ~ ~ J  u u u n n ~ o u d ? k n ? ~ u ~ ~ a ~ u m u ~ ~ o ~ o ~ ~ ~ n a ~ u ~ ~ u ~ % ~ n ~ ~  

d ~ l ~ ~ ~ ~ ~ l n n l l ~ t l ~ ~ ~ L 6 ~ ~ 7 ~ T : H 7 8 ) ~ W d 5 ~ ~ J n ' " ~ ~ 4 ? 5 7 ~ " 3 ~ ~ u ' O H 7 d  HD~J~UIWU~II~ 

o-?a weciuqnfLu?avim 7 dbouIuIr.sfi'sou inoqsu u n ~ i n  u ~ r i u  ri"raaniuirn~.rdna? 
473 7 

~tli+i ̂?;"FI~ (2548. ~ t h 2 8 )  IGFLWMU~ u u o ~ u u u ~ a ' u ~ w  u ~ ~ u ~ n f i 7  
u u u n n ~ ~ u n ~ ~ u ~ t ~ ~ ~ ' 1 1 7 n 7 ~  G n l % T ~ i ~ ~ ~ ~ ' u ~ n d n ~ ~ n i q I " r ~ ~ u  ~ l i ~ n l ~ i n n ? w i  

R ? ~ U R ~ U ~ T ~ ~ ~ ~ ~ ~ T ~ ~ ~ U $ U D ~ W Y I " ~ O ~ . U R ~ ~ W ~ P ~ Y ' U % O J U S ~ ~ ~ : U ~ R H  
R U ~  n'nfiofi ua-oswa ~ i e o i n  (2548, n<i 53) Id$m?~a~uu~uuo~ 

uuunn~auin ua riusn~nwn73~tluii rnui u f f ~  ~uunn~oud ~ a i ~ ~ u . r 5 n n ? w ~ u e j 6 7 u  
A "d 

F ~ T J  7 n y ~ ~ ~ ~ u I f i n i ~ i J [ ~ u ~ ~ ~ ~ ~ ~ ~ i l  a$~ri?Im 
W ~ R  qn$3zN (2549, ~ $ 7  95 - 96) ~ ~ R ~ I U H U ~ ( I V D J L U U ~ R F Q O L I ~ ~ L H R  

riuqnk ~ i luuuunnaoudI~ inn~~u~f in~:  uaznmum u ~ ~ n n m i a q n ~ r d i ~ 3 u u r A  
~ ~ ~ U ~ U ~ U ~ < ~ U ~ T ~ ~ ~ ~ U ~ L ~ ~ W ~ U ~ $ I ~ S ~ H ~ ~ ~ ~ ~ ~ ~ W ~ ~ ~ ~ ~ J ~ ~  

<flu7 yyaus ( 2550, ~ $ 7  27) s i n n ~ ~ u n u ~ u u o ~ ~ u u n ~ ~ o u i ~ ~ ~ ~ u ~ n ~  

nltnlrisou AUTJ~;J U U U ~ R H D U ~ ~ A ~ ~ ~ U ~ ~ ~ ~ I I ~ U ~ ~ ~ L ~ J " ~ ' I I ~ ~ ~ T ~ ~ ~ L ~ " D ' C ~ ~ ~ ~ ~ '  
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uu~bnouaru~~l6~iluuu~la'mu'tl (essay) an-auudrrir, (objective) d~d-r:nnuhtl 

~ ~ i l u a ~ w i w  
I. uuu EHG (essay type) 1h-i 

2. uuud3liL) (objedbe- type) I6tlfi 
t 

2.1 uu~47naum 

2.1 .I Fii~fl~?~q~nl)d~'ro~ws 

2.1.2 r?aiai~n?aa?i 

I .  U U U ~ W W ~ U L L U L I ~  (subjective or essay test) 

2.  uuunnnnuuuupRn (true - false test) 

3. rrtll~nslsrouuzrui6~4~ (completion test) 
& 

4. UlJuFinflm 7 (short answer test) 

5. U U U ~ R H B U U U U < U ~  (matching test) 

6. ~ l l l J n ~ ~ ~ ~ u l I l l l i j ~ n w a l I  (multiple choice test) 

~ u Q n  n'n5oad ( 2 5 4 9 , ~ t h  63) Iniri.suuunnnau?n HR @uiurln&wn7sisaw 
d u  2 dmnn 

d 
1. ruunwanunnp%~ (teacher made test) n~luff4 U U U ~ ~ R O U ~ + J T R H R  
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L ~ U ~ ~ & O J ~ L ? U U L Q W ~ : ~ ~ U ~ ~ ~ ~ R O U  L ~ U ~ ~ S ~ R R O U ~ ~ ? ~ U ~ I O ~ C ~ ~ L I U ~ L ~ L I U U ~ U ~ ' ~  jli 

n~iu$~innu+il~u unw+~~'Iuri?uln ~"r~~ilun~rimtd a d ~ : y m w  w ~ ' ~ u ~ ~ : ~ " s u ~ t u ~ u " a ~ i  
IM J oe~ri411d1~6urinlisun4~ldau 

A P 
2, auuna aouuin357u (standardized test)  MU^ LIBJ U U U ~ ( ~  HOUW&JVU 

o ~ n f i ~ ~ u = m ~ ~ u u d a : m ' ~ ~ ~ ? m  PI n'noin~$~ou u ' r m ? r n n ~ h a ; l l ~ ~ d ~ ~ ~ ~ a ~ i ~ ~ ~ ~ l i w  
d 

un~uumnaanud~twi  W U ~ ~ ~ ~ ~ T ~ ~ ~ U R ' ~ ~  J ~nruw'dnii (norm) amuvunnanu 

u l ~ u n ~ a a u t l ~ n ~ ; ~ u i i ~ ~ ~ ~ ~ u ~ u ~ d a ~ f i ~ ~ ~ $ ~ ~ ~ ~ n ~ ~ d i ~  7 T I B J U ~ ~ ~ S U U ~ ~ J ~ $ J C U  

~ ~ ~ r ~ r n m s ~ ~ u ~ w A r n ~ s h ~ ~ u n ~ ~ ~ o ~  ?fl~~cauuuaen~rud~wa'ua~n~uuu 

o i n m f i n m ~ u i u n i l m m ~ n q i I ~ i ~  T G R I B J U U U ~ R H O U Y H H ~ R " ~ ~ ~ ~  
3 nmuiai~osmilu 2 d x ~ n n  Ao ttuunm R ~ U ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ U L I ' U ~ ~ H O Y  U I H T ~ ~ U  67ulic 

~ ~ ~ u ¶ G ~ Y D J ~ ' ~ ~ ~ u ~ : N ~ ~ J ~ & ~ u u u u ~ " w U " ~ ~  ua:uuullsu'o tun~~~%~uuuvrmaou1"rn 
u ~~riu~n~~n~'o~~iran"116n11a~uuu w ~ B ~ ~ ~ ~ ~ L M ~ ~ ~ w ~ ~ " ~ J L u ~ M  ~ ' n w x ~ c i a ~ n l s i ~ ~ n l i s u  

d 
4. n~~nii~uvvnnaau5naaa'uqn5 

ii?u ~ U U R  uarZ~nmi ~ D U R  (2538. MG-I 183 - IN) IK~~~UR$UR~UIN 
eL. dr 

n7~&13+Ya waula~su 
t 

7 . h ~ ~ ~ n ? l ~ ~ ~ ~ a ~ u u a : ~ u ~ n w q ~ n ~ ~ ~ ~ ~ n n ~ i b l ~ ~ ~ ~ i t l ~ u  
X v 

2. ~ n s ~ u o ~ ~ i a ~ d ~ o u w ~ u ~ ~ ~ u ~ ~ ~ u ~ u u " ~  
3. ~ G ~ ~ ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ S ~ P ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ M U ~ O L L ~ : : L ~ D ~ ~ Q ~ ~ ~ W ~ ~ ~ T S U ~ ~  

t8nmu~md~u%l~~"s~ 7 
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5.  ~ I M U ~ ? ~ ~ ? J ~ ~ L ~ W ~ ? T H ~ U  

6. m~drz~Gu?ncnlwvo~uuunwaou 
7. n i s ~ l u a ~ ~ ~ d ? u d 7 ~ ~ i I 7 t l s : ~ ~ n " ~ a ~ n ~ 4 ~ a u ~  

," 3 
~l f iaII  QRWIUQ (2547, M<I 166) IG@;USI~W~TRFIJLLUUWWWOY 1 9 ~ 4 ~  

X 
I. r i w u n ~ u o ~ i  ~ ~ a t v r ~ 0 n ~ u ~ & ~ ~ n ~ ~ 7 " ~  L$U Fio~nmnn~ounmu$nm 

" * *a* - d u- Y ~ l i l t o ~ ~ ~ ~ n u ~ a ~ ~ s r ~ o n ~ ~ w  q ~ n ~ ~ ~ ~ ~ a w 5 " ~ ~ : : ~ ~  r;~oosiu~ri~~unrwoa7'I~@ 
X d 

L L ~ : L ~ ~ M ~ ~ D ~ ~ ~ : ~ ~ L ~ = : ~ P ~ ~ M U ~ R ~ Q ~ T I U ~ ~ O ~ ~ ~ T ~ ' R  ~ i ? u l ~ @ i ~ ~ ~ w n n ~ u u u 3 G a " u o s ~ 1 ~ ~  

uarmx uisaanrilu 6 TSIJ Go 

1) fl31Ilf (knowledge) 

2) ~ 3 7 ~  LU'~IP (comprehension) 

3 )  nmhhJ23 (application) 

4) n?~?in.n:$ (analysis) 

5) ~3&lnr?:$ (synthesis) 

6) ni~Lt4:mmFi7 (evaluation) 
X 

2. ~fionairnu~:$ ~ r u u ~  D ~ U Y L ~ ~ + I ~ ~ ~ I J  IGLM u~:~u<u?ll?n~Is..Ja tuani 

4 .  nmu~du~nst (validity) nuiufi~ ?nmlwaagtLuunnsau d a ~ u ~ r a i ~ l ~  
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t d 
2. fl?i~tda&(reliabdity) H U ~ U G J  ~ ~ ~ W ~ D J U U U W R R B U ~ J ~ ~ Y ' U W K ~ U ~ ~ O  

, A  t 
7 m l ~ ~ ~ ~ f i ~ ~ 7 b ~ d ~ t l u u d ~ ~  Iii~i)=fi~n~'inw~~u'1~unnran"~7~ 

3. mwqlar.ru (fair) ~ u l  u i i ~  ~nururuoauuunn a a d l i  L Y ~ T O ~ ~ R I M " ~  
nnul6~fiuu ~ " R o u ~ f i ~ u ~ u n ~ u ~ ~ $ ~ a a u & ~  on'u ~ i ~ i l ~ ~ u m ~ ~ \ M " ~ n m i u u . i i ~ ~ a ~ o ' u ~ $ i l m ~  
mnnq ' I ~ I M ' ~ " ~ ~ ~ ~ u ~ ~ ~ ~ ' ~ o I U ~ ~ S ~ ~ U U ~ ~ Q E ~ R ~ Y ~ W ~  ~ d ~ ~ ~ ~ o u l ~ m ~ . r ~ ~ u u " n t " 9 u u ~  

fiLIulfh U R ~ I ~  

4. m?uijnwa~i?nlu (searching} ~aaol~~rdw:C~1slz$ia3~i n7uh~iju11!% 

o ~ u d r n n n n m u ~ ~ ? w l l  u d s i o r o ~ u ~ ~ C n ~ I " s o u ~ i n ~ ~ u f n ~ ~ u ~ ~ ~ ~ ~ 1 ~ d 6 w ~ m u d a ~  

utYilfilqa~%~zw auu'orcu16 
A "  d 

5. nmu&=l?q (exemplary) M U ~ V R J  ~ t ~ u n ~ a a ~ w ~ n n t l ( ~ u P 1 6 3 t l n 3 ~ u ~ n  
LW?~CW~UI~L~ DHUW 

6. n?~~di~wl:lolto~(definition) nu%& ~ ~ ~ a ~ d ~ u w ? n ~ ~ ~ ? ~ d ~ n i a u o c  

n ~ ~ n w u a c n m ~ o u G a ~ ~ u  irin$n~n3o Iriurl~na~ii~IHiinS~~us~ 
7. n l l l l  ~ h d s l h  (objective) L U U ~ R ~ ~ U ~ : ~ ~  wd~u'oi~:w'o~~~~~auu> 3 

Lj'irr175 6a 
7.1 64~llllu1rk%m~su rilt%$~ui~ouqnnu~uilan?iunuler~si;n6~3 

ua:a~-sn'u 

7.2 ~ n o ~ ~ n : i n - u u u ~ ~ ~ ~ ~ u  ~ ~ ~ ~ u : w ~ ~ ~ ~ ~ ~ u n i ~ n " ~ o n n ~ ~ ~ u ~ r n 7 u  
7.3 U ~ ~ R ~ ~ U H X ~ I  LI'UEIJ~~:UUU\~LM~OU~'U 

8. d ~ r h 3 n ~ w ( e f f ~ i e n c ~ ) ~ u 7 ~ 1 B 3  uuunn~nudiid~u~u+au?nw sd~:uinr 

1m"~~a~worwu~:  L J S : H ~ ~ ~ ~ I ~ ~ ~ O  3 Y s r i i ~ u ~ ~ ? ~ ~ o ~ G ~ t l n ~ ~ u d 3 : r i i ~ 1  ~u~J~ws-I~I~LMY 
fir uuu'l6ad7~~7n~h ~ ? u d  J ~ ~ G ~ ~ U ? ~ ~ O U I U ~ ~ ~ R O U ~ A  

9. j ~ ~ 7 9 d ~ u n  (discrimination) ~ 1 1 7  tlfi J n 3 7 ~  ~ U ~ T ~ T I  0351~0 H ~ ~ U I U ~ I S  
3 ~ ~ ~ u n ~ ~ r r o u A i i ? w ~ ' n ~ w  H ~ O ~ ? ~ U R ~ U ~ ~ ~ Y ~ ) ~ ~ I ~ ~ " U O O ~ ~ I ~ ~ U ~ ~  C ~ J D B B U ~ W  s:(i0~ij 

Blu-~oQl aun p~ 
10. n?~ue-~n (tiirticuny) auwB4 diu~ununou&~eu~~$nu~nu'~~11Au~ln 

t: H d  m ~ ~ o ~ m ~ ~ r i ~ u u o ~ n u ~ o u n n n ' ~ ~ ~ w ~ u n u w ~ ~ u m i ~ ~ ~ w a ~  u h o ~ ~ u n ~ a ~ m ~ w ~ ~ ' n f i ~  
d . 4 ~  ~au  ~~unqufinwinuuuB JTI+ ~anaunnno$a sou ~ ~ ~ J ~ I J M " ~ o ~ ~ ~ ) ~ ~ L ? u I I J  ~3'lonmu 

slnh uw a i ~ n l :  chunq~~rnsinuuu8~inmw"~u nmuum4w1rild$Jrhnj 

odd30~ou~u165n1~~~1d~ u = : B Q C ~ ~ ~ ' ~ ~ ~ ~ ~ T A I K P ~ S Y I " ~ ~ ' I L ~  ~ ~ T ~ I ~ ' ? ~ J ~ ' C U ~ I ~ U U G O E T O L I ~  

47LJ5mJ 
b d A' R ~ I J  ~ ~ ~ R R J U U U ~ R ~ D U ~ F I R R ~ ~ U ~ ~ ~ ~ W D T F ~ ~ I ~ ~ ~ U L U ~ M ~ ~ ~ ~  

~ ~ ~ n r s u d ~ 6 ~ o u r i n ~ r t l u ' t d u a ' ~  
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a ~ ~ ~ r n o u d r i l w i n i ~ ~ u v i ~ ~ ~ i ~ ~ ~ w a ~ o  

R P S ~ R ~  IU1~d& ((2547, M& 69) ~ ~ $ ~ ~ F I ? ~ u I I u ~ ~ ~ v  a J F I ~ ~ B J ~ ~ W  o'Loi7 R ? X J  
*.p u a$a A 4  r d d Fi~wols~u lu i i~  n+~~a~annsn anu wslo ~ ~ s ~ i l u ~ o n n ~ n ~ u a ~ ~ n ~ a n u w o ~ ~ 9 ~ ~ ~ w u ~  .ac 

d d E  " 
~ i i n u ~ n n i s l 6 ~ ~ n ~ s ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ n ' ~ ~ n 1 ~ ~ " s a ~ ~ ~ ~ n ~ ~ ~ 3 " ~ Z u ~ 1 1 ~ n m n ~ ~ 1 ~ 7 ' m ~ ~ ~ ~ $ i ~ u  

Bnlq ~ i l u n ~ ~ n * ~ ~ a l n ~ u n ~ ~ ~ l h i % n ~ ~ u ~ i o  ~ n 7 ~ 1 1 1 5 a u 1 ~ ~  JIP 
nsr6nl wip ( 2549, M C ~  65)16ninfii?l<ii n~~nW~wnl~~ilun?7upmfl3n 

A d  , 
V D J ~ W ~ R W U R O ~ J ~ R ~ J M ~ J $ U I ~ ~ ~  ~ l ~ l n ~ ? l ~ d l L ~ ~  R ~ ~ U P ~ U ~ T E H J ~ U ~ J ~ ~ U ~ I W M U ~  0 

Ii ~fiun?~n~ndmu~.rnd?~l~dit lw i&auo udwe@mnwnm-i ~ n w u m r j n u  

d?rna?luunrr& 7 nmuFidw ulu~iluw&~~i~n+1s&~rn~i7 mulson~r +lS~finn?lu 

nlnnmo q ~ s d o ~ d s l u ~ ~ d o w w ~ ~ n ~ ~ ~ 1 ~ ~ ' ~ ~ u ~ ~ ~ n ~ ~ o ' u ~ ~ d m ~ n u ~ ~ 4  

?s?rxru nqsltl~nsywrd ( 2551, MC-I 233) n h q i l  nqwri~wato M ~ T J ~ J  

m ~ ~ t l ~ n a u u s i o ~ ~ n ~ ~ u ~ n a : f i 7  ~ d s ~ n o o u n u ~ n i ~ w q 8 n a ~ u u a : ~ i l ~ a ~ ~ d ~ ~ n ~ ~ ~ ~ n ' y  

lunmi3onrsud1~ 7 %nay nne 

~ m d n i m u l ~ & M < l  nmui~wslo ~ u x ~ i i ~  n21uFn v i l f f v a ~ ~ n n ~ d i i  
i a i ~ r i w  7 l w ~ n i u n ~ ~ n l n h  7 ~~nu~"noJdlunwum d~i3ww~~n-i- iud~nnauwa~ 

o n n u i ~  k s ~ n d ~ & ? u d ~ : ~ ~ n ~ ~ n b ~ ~ ~ ~ d ~ ~ ~ ~ ~ u ~ ~ i u ~ a ~ n  i l < a o r i l u n ? w $ n d ~  

n ~ ~ u a i d d 4 ~ ~ ~ ~ i i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  kifu mn?~ui3~wal~riaum"suudfiGn7~ 
nd - nului;a n?luFn w ale ~?a?ililnnundsuiici nunfiuudfi3ni~h ul%dsunsu GSP d 

~ t i u n ' n x n ~ . r i ~ a u h  d~aut"o~!~unun~~um i i r ~ w ~ ~ n . r ~ u d u ~ n ~ a a n % ~ i ~ ~ " s ~ ~ n ~  
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~~u~ll~:~ndlaiun~1e'wiion~~un~~15uuf~da~ii ua~o~ls' l f i i f inn~~u$w U a h d  an77 
w u r  ~nmsfioufh ndu 
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4. ~ d a u ~ ~ ~ ~ ~ ~ d ~ r n ~ f i u n 1 5 ~ " 4 t l u n 7 5 ~ a u u ~ 3  ~ s a u o x ~ l ~ G - ~  awuu unu 
u d m  

nluwan ~ * u  iqsunu n p i s  ~ ~ ~ ~ ~ ~ ~ ~ ~ U U W R ~ ~ ~ & I J ~ ~ ~ ~ " ~ ~ ~ W Z U ~ R Y ~ U ~ ~ Q W ~ I ~  

"37fi"l W I T  (2549, ~ $ 7  67) ndl?il~?l~4~)110I0I~n7f ~ ~ L ~ U U R E W A ~ ~ S  
e 22 F..*cIc 

fiuua:in7~u$uw'ufn"u~tbn7~uan n~uvua~fiu~onssudfidsw~eill~uauw f~ild 
~ n d s u l 4 ~ n ~ ~ ~ o u a ~ a ~ n a ~ ~ B i o ~ n ~ ~ 6 1 u . f 7 ~ n ~ 1 1 ~ ~ : ~ ~ 1 ~  d~~iluhuh?qdo:d~l~ 
~ Z ~ n q ~ u a u ~ ~ n l u  o c i i ~  b a q d i l  nmu W ~ w a l o ~ a ~ i  ud~nm~$nwaIa aodq l u m ~  

PI CQa 

i ? u d 5 ] u ~ n a n n u n ~ ~ ~ ~ ~ n 1 3 ~ ~ ~ ~ w ' n ~ ~ ~ i s i 0 n 1 ~ ~ ~ ~ ~ 3  ~lunltsuneu~?~nui 

qrqsrru nqwo~nsyw~6 (2551, nrji 23) na~~i iynnaa: tA~n?~~A~w O ~ I ~ U  
-2.4 I & 

n ~ ~ i i a u a ~ r i a ~ a 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a I j i ~ u ~ n ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ 9 " n ~ ' r 0 n ' ~ u n ~ n ~ ~ a n ~ ~ P s u ~ u ~  

ynn~ar 6nn~~u~~nals#uil:6asgn7f S 4 ~ ~ f l ; r ' ~ f i ~ ~ ~ ~ f 4 4 ~ ~ ~ ~ " s a n l ~ 9 d ~  (motivation) 

rruqufic ~nxtrd~un"s~nnr:fu r i lo~nua 'n~u~~u~n3wq6n~su  ~Aobl~a~pmu~u 

tl~~nn7dmc13' 

~ ~ n u u a A ~ n j n d 7 ~ i Y ~ ~ G u q n l  lsiil n m u ~ ~ w  olo~ilu& hn'3 i i ) rn~:$~l~ 

~ n f i u u ~ ~ n u ~ ~ n ~ u u s t l ~ u ~ 1 1 w " s ~ n ' a ~ n ~ ~ l l ~ u ~ ~ r ; r " ~ ~ ~ a " m ~ 1 ] ~ r a ~ 6  n?lui.sw olalun7s 
C 23 d u a  - CQI iiouua:wsnqsEuu o : l i n ~ ~ u l w l u ~ ~ u n ~ ~ ~ n n ~ ~ v u a ~ n ' ~ ~ ~ n ~ ~ u n ~ ~ ~ ~ ~ ~ 4 r l  Jil 

L. -4  b u ~ ~ ~ u ~ w ~ u n ~ . m n u m ~ ~ n ~ i u n ' i ) ~ n ~ ~ n ' ~ u ~ ~ ~ n i  lJ uu~:"Ont~ & ~ i l u r i 7 u ~ l < ~ d f i ~ ~ ' ~ ~ w  

n-nu~uymnho~mrfiouf ~ u ~ a ~ ~ d n r ~ k s w a : & ~ d i ~ ~ ~ ~ ~ ~ n ~ ' ~ i l " t l i i i l n ~ ~ u n ~ ~ ~ ~ u u  Y U  

~ 4 o r i ~ ~ f i u n m u ~ ~ w  alolun~sdowfl~6lr~r"suu 

3. n715m~37ufi93mal~ 
-4 - 

l$Tu fl%:ol~ (2545. 66) l7d17i1717~Fi77~~~ W D ~ ~ J  ~8u?lll;ft~7 
a - - rr~un?~Gaw a~o~a~u"nGtluT~~di~~Qun~mR"~~~nu'nr"su ~ ~ ~ M - I I J ~ ~ ~ u u ~ J J ~ ~ ~ ~ s ~ T L I  

yn~ri?tlnvi3auuii? ~ ~ u ~ % u u u ~ o u o ~ u n ? ~ u ! ~ w a 1 0  %~~ i luuuuu~~~~r i ru l l~ ru icud~  

(rating scale) u i ~ r c ~ u n ~ ~ u i ~ w o l o t ~  5 5:~u w o ulnictsluin ~ I ~ ~ R I J  ~u riou 
dgn u h n q t i ~ ~ n ~ n  (F) u~:ri?urdn~~uuu~ws~7~ (s.D.) U ~ J T ~ W L ~ U W L ~ ~ U U L ~ ~ U U  

.-A z 
n'y~nruwnmsfi~'1-i 

0 il~:nlKuj wa7acuni (2546, M ~ I  6) n d i ~ i ~ n 1 ~ 7 ' n n ? 7 u ~ ~ n o ' l ~ u u  
rnu?rni7\6~a-1~158 &d ddUd 

1. ?tnxIG~~uuaaunlu Inu$aanuuu~ounlu nw~dosio~n~sns~un?~ 

W n ~ h  ~ ~ m u ~ ~ n n ~ r f i i ~ ~ u ~ n w o b t ~ ~ ~ u c 1 ~ ~ c I a ~ 1 ~ ' ~ ~  M < ~ ~  ~ufilolu~mr~7nlu 

K~nfi72 nlno:nw~mui~w n l ~ I u G ~ u i ~ ~  q 

2. ? % m s ~ u n ~ ~ d ~ i r ~ 5 n i ~ ? ' ~ m 3 ~ ~ 4 ~ ~  a\3nq~m~a dj6oja l~ulnn~~r~f lz  
ca dd .* mnimn udoeI~~apd~iluoip 
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mw=i~a~ud%z m H 

i i lwlv ~$au?~ii (2547, ~ l j l 8 0 )  Isirilnisinu7 &a uava~nlsIadrunrlu 
t 

GSP d ~ r r s & q n ~ ~ : n l ~ n ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ w f  d a ~ n n ~ w m l u s ~  a w ~ ~ u u d n w 0 i  3 

Ir~fiouu7iiuns~B\~~ ~m.T?ns? 2 n f ~  Lnwuwwn3 W U < ~  L I R K U ~ W ~ ~ ? ~ ? J ~ ~ L " ~ L I M  

n r t n ~ i ~ n i  P a n ~ n n ~ w ~ s l l u ~ l  n R j l f i n m ~ a  J~ttI.a"ltl~unru GSP p7i7riau16?m 
msaou6wldsunw GSP a d w ~ ~ u  h n ' y n w n ~ ~ d ~ r d i ~  .O1 

,u d 
a G u  +?nm (2547, nth 59) Inillnlsao oaa~qnfiomm LLIJUII~Y~TWT 

L ~ ~ J ~ ~ ~ U ~ ~ ~ C U $ I : M ~ ~ ~ ; ~ L ~ Z I ~ R ~ ~ R H D J Q S  L R : ~ U Q ? I  ~ U ~ ~ E U Z J ~ I - I W - I O ~  I W U ~ T  

~ a ~ ~ q n ~ ~ ~ ~ n ~ ~ ~ 3 u ~ ~ d w ~ ~ ~ w % ~ ~ u ' n ~ " s t l ~ ~ ~ ~ ~ ~ ~ ~ n w ~ ~ d  1 n l  unR'~I$i?unlsnou 
* L.cI d 

htl;nRan~sr~uuudg'umn~5 uad ~ ~ ~ U L W I W ~ ~ M ~ I J ~ ~ L T Z I ~ ~ ~ R B O ~ ~ ~ ~ U ~ ~ ~ X I ~ ~ ~  
**d niiriatb~&4'un~~~aua~j~~iU'tlci7ii~ni~ wnwn~:6u .01 

ia7Gi.d j u t m ~  (2547, nfi62-I 02~Isivi~mri~~iui;o~~an~s~"wu~~Iu~w~' 
Y 

n i  ~tru~nfislua=1ownician13~tlu ~ ~ ~ ~ ~ ~ w ~ ~ ~ ~ J ~ ' ~ P ~ L I u T = : ~ u ~ u ~ ~ L ~ u ~ ~ ' I ~ ) ~ R D u B ~ u  
h u 1 ~ d . r u n . r ~  GSP boii inqd~tntnide i n l t l  I ~ ~ U U L ~ U U U ~ M % ~ ' ~ J L ~ ~ R ~ F ~  La:: 

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี




