
nwina la l c rn i  PTBJ i l ~ n l l l ~ ~ ~ d  ~ ~ U ~ ~ L ~ ~ J ~ ~ U W ~ ~ L I I B I T B ~ S "  21a~Gniinii~~ 
~udcoudnl*idC( 6 hsl%2dauunl.raauauu Backward Design ~ A ~ l $ n i ~ W n w ~ ~ i ~ n ? l  

18ulda~uihaau $ X u i ~ r i ~ ~ u n  h ~ u ~ i a i o  d a ~  kdaldd 
b: 3 

I ,  nKnpnsununai ~nia8nw~"uuwu~~u yna6mnna 2551 n~uns:mx?uu2; 

"3u7eriami 

1.1 i ~ ~ ~ ~ a ~ P s ~ ~ " ? n t r i ~ i ~ m 4 '  
1 .Z Eeru%'il:15'Iu?n PI DIBII ~mf 
I .3 ~ n m i w u u ~ ~ ~ u ~ i d o i l u ~ u  ds:nudnlr73d 6 

u 3" 
1.4 n ~ a ~ n m s : m ~ f i u v ~ n t l ~ ~ ~ ~ ~ m ~  ~udreou~nwi?If! 6 

r .5 n ~ ~ ~ A ~ n s s u n ~ - n i a u ~ r n ~ : n ~ ~ 1 " s ~ 1 ~ ~ ~ 1 ~ 1 1 ~ 1  a d  
I .6 ~i l i t?ux~ ~ ~ q u o ~ n i ~ ~ ~ n ~ s i " T u u n 1 1 a o u 5 n  tr7er~ami 

2. ~ ~ U U U ~ ~ ~ H D U U Y U  Backward Design 

2.1 Ra1UMlJ7flYaJ Backward Design 
t 

2.2 uwmaun13aan~~u~mr~otbfbc'~1~ Backward Design 

2.3 ~ I ~ ~ € I ~ u u u ~ ~ ~ T ~ ~ L T U ~  Bachard Design 
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U 9 

5. nisilm nil n s s u n ~ s i ? s u ~ a i . r r n 7 ~ 1 ? ~ ~ P n  sl~lsoli 

w ~ r r i a f l ~ $ i n l ¶ d n ~ i ~ ~ ~ ~ ~ i f i  w .R. 2542 a m S i  22 ~ r y i i  n l ~ j m n i ~  

8nw-1n'u~8a~Knini~ @?~rnuynnuiin?~urnu~safiuuf nn:wiuuinu~u~ln' ~iflriiaiir$%u 
V V d  

d n ~ i r ~ h ~ ~ d ~ m n . i e u ~ w n ~ ~ ~ ~ n ~ ~ ~ n w i ~ ~ ~ ~ ~ ~ a ~ u ~ a ~ i - l o u m u ~ s n ~ ~ ~ ~ i n ~ u ~ ~ ~ ~ ~ ' ~ ~ ~ ~  

~ ~ s j : ~ G ~ ~ i ~ ~ n u n i ~ % ~ b ~ i m ~ i  23 (2) ~PbYun75$~nis$nw72us:uu u o n l z u u  ua= 
n-1uE~u16u I ~ m ~ i u i i ~ < y u a ~ n i r y s r n i n ~ ~ n 3 i ~ ~ i  V nmsssu q n s : u ~ u n i r ~ ~ u u ~ m i u n r n  

t 
~ ~ r n : a u u a ~ s : 6 u n i s h  l w r i ~ u s a ~ n ~ ~ f i u w ~ ~ ~ u 1 n u ~ ~ 7 m w i ~ u  6mldf inn~nmuf  

n i l w r ~ ~ a r ~ ~ n n i n i u ~ n u i ~ ~ a n i  T ? U ~ ~ R ? I U ~ ~ ? ~ ~ L ~ ~ ~ F ) L L R ~ ~ T ~ R U ~ ~ S & ~ " ~ O S ~ ~ ~ ~ ~ ~ I ~  

m s ~ ~ l ~ i n w ~ ~ ~ a r n i s I ~ d r ~ l u ~ r i a ~ n n ~ w t l i n ~ m ~ u ~ ~ ~ ~ ~ ~ : : ~ ~ ~ i ~ ~ a d ~ ~ a ~ q ~ ~ ~ ~ ~  

l u r i ~ w u s ~ n ~ ~ ~ m n ~ : u ~ u n ~ ~ f i a u f  u i a m  24 VDJ w.5.u. I I ~ ~ ~ ~ I I W I L L ~ J ~ I ~ ~  
Y ~ & ~ : y ' L ~ f l n l u 6 n w i i ~ ~ r ~ i a  u~iud ~ h a & ~ d x i i ~ n , ~  GJU 

1) ~ m ~ u d a ~ ~ a ~ s e ~ ~ a : i i ~ n T s u l < ~ a w n  ~ i u ~ i h n m u a u l u  n a - ~ m u n ~ m u o q  

[EUM ~ n u ~ i 1 i i ~ i ; ~ n ~ i u r m n s i ~ ~ ~ : ~ i i ~ ~ n n a ~ n n ' n ~ ~ n ~ : ~ l a ~ n i ~ 6 e r n ~ ~ ~ ~ n i  m s ~ w  Qy 

a n i u n i s d ~ ~ a r  n i s d ~ r  un6na7u5'u7151fi v ailad n i r u a r ~ ~ n ' i l ~ ~ - ~  
2 )  ~n~~ln~~u~vi~~~isou~m'~iu~5"i]ind~raun7aslb"0'a U Bnnisd$Ei ZGiiI6 

;rn~guii~qu ~ n n ? % a i % ~ i a : ~ f i m n ~ ~ l d r ' ~ ~ j 7 d i a ~ i a ~  
3) ~ $ l ? l l l f i ~ ~ f l l 4 ~ 0 ~ ~ ~  L ~ W H ~ U R B ~ U R I ~ : R ? ? U ~ ~ I U ~ ~ ~  7 F I d l ~ ~ ~ & l  i 3 ~  

u 4 auynnic ~ - r u $ ~ d a n ~ ~ ? r n ~ s ~ u  PI F ~ T P L I ~ ~ G J ~ U  ~~n:?m~n~~lbril~~.1d'z=:adrn"17"1uy1nn~u 

ms:nlr Eouf 

4) k~fiuafiayulfl$aaurn~l~~n<nfl~~u~n7fl ~ n l w  a?n$au flsnirdou 
d " b d  t u e - d i u ~ u n ~ ~ u ~ : n ~ n ~ w a ~ ~ ~ ~ ~ ~ u ~ ~ w  n i ~ ~ " J a u i  ~ ~ a z i n m u z o u i  ~ ~ u n ~ ~ i u ~ s n l d n i r  

PI u u t J w  
mu tfluthuaifau s~nr:u~un15b"%au; n J w  y nau~~n~~l"suuu~sPs~~u~dws'o~n"ui ) in  
d 
i9nn7sfiusbni1aau~~a:~~~i~3ncr?n7%d~=~nwi7d 1 

Y *  A' 
5) ~ R ~ ~ T L ~ ~ ~ ~ $ M L ~ ~ v u ~ ~ ~ ~ L ~ R I ~ ~ R ~ I M ~  i i n i ~ d r z ~ i u n ~ ~ u i ? l u ~ o r i u  

On? ulrni  J oa:ynna~u?uaunn d m  1Ani7onit$wu1 ~ f i ~ s o u ~ i u & n u n ~ w  

nis~nniri"rnw~m~u~~u~&nii~4~~ilwn'a~~dduuuds~w~lnssuni~nauuao 

~ ~ a u ~ ~ n : n i . r ~ u u u n ~ ~ ~ ~ i i u u  n8i~~uanunu~nua~~~a:iruuuinmr~ilu~uan~rji~ia~~ssoio 

u i ~ i ~ u n i ~ ? ~ ~ ~ ~ w w ~ n ~ ~ n ~ ~ ~ ~ d ~ ~ s ~ u ~ 6 ~ n ~ ~ ~ s ~ 1 ~ ~ w o i ~ u n r : u ~ u n i s d r i ~ ~ ~  ! a  

n - r : u ~ u n ~ z ' i u ~ a ~ : ~ i ~ ~ i ~ ~ ~  ~ J L U U T ~ S : U ~ U I ~ ~ ~ ~ P : J T I ~  ~ ~ ~ T R ~ I . I O J F ; ~ I I U ~ Y I  ui111 

f ian . r~un i~r iJ~nm n i ~ $ ~ r i i n l u  n l r m ~ ~ l w u i A o n v n n e a ~  n i s r i ~ n u s s ~ u a u u  
B 

(investigation) ~ ~ i l  W ? B ~ I S M I + D ~ R I ~  ~ ~ T J G T ?  u j g n l ~ i ~ a l n ~ ~ ~  i~111~u1miLa: 

qnmiw n ~ : u ~ w n i s ~ ~ 6 i ~ q m  rn~'iu6uQoua pT n i ~ s ~ d l 3 ~ ~ ~ : n 7 ~ ~ 0 ~ 7 ~ ~ 3 7 ~ $ ~ ~ d ~ ~ ' ~ ) f l  
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6. l i l l ~ 1 1 7 ~ d l ~ ~ ~ a ~ n l s ~ n n ~ s ~ ~ u u n ~ ~ ~ s w ~ n ~ ~ n l a n i  

^ 7 n o i ~ ~ a ~ i ~ i i u d n r u a ~ n i ~ t ~ u u ~ ~ ~  O-I$I'U~TJBJ~G k o u  ywd5ns:u7wni.r 
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~ $ l i u r i r u u l n 3 : u 7 u n l f  L?tJu$Gl sril l IunfiruM1d alukgm (open ended problems) 16 

d u d  
~nnlulafi (science and technology project) ~ ~ L ~ L I w ~ ~ ~ u ~ ~ : ~ ~ ~ ~ M ? ~ ~ F ~ ~ o I u R I u R ~ I u  

~ ~ ~ ~ ~ ~ J ~ ~ L ~ J M ~ S I I D J ~ ~ I U ~ I J ~ ~ W U M I ~ B ~ I . ~ ~ ~ ~ : : ~ ~ ~ ' ~ ~ ~ M I ~ ' ~ ~ ~ I ~ R ~ I J ~ ~ J L I ~ ~  
#d d 

~ s l n ~ a i  ula o l~m~iu~t~arns :u3un7~n i~?n  oifi-tansn ~sou$i i rn~K~iiwla ~"nnnnl~ 

r l o n d i ~ u ~ r  ~ b i l u n i n ~ f i ~ ~ ~ ~ ~ ~ ~ a f l ~ t l >  osrds:r0ww ~ r n s ~ ~ n " ~ ~ ~ i ~ d ~ ~ u m ~ i ~ ~ ~ B j  

Q ~ L L U U  n*l3dolaksuu Backward Design 

I. ma7u~s~7uaa4 Backward Design 

nTfl6 aJiFlil% (2550, M$ 7) n i i i ? i l  Rackward Design ~ 4 8 ~ 1 ~ 1 ~ 9  nT:UaW 

n i . i a a n u u u n i ~ ~ m n i s ~ " s ~ ~ u f  n~ ~ R P U ~ ~ L U ~ W K H I ~ ~ ~ ~ ; J ! ~ J  !W B W Z G I R - I U ~ ~ ~ ~ M U R ~ ? Y [ U  
dd' 

u ~ n r ; i w n i r f i u w $ ~ a r u ~ i o ~ ~ ~ ~ ~ ~ j ~  ~ ~ : U ~ M I ~ ~ F I U ~ , U W U  Y I O ~ U ~ ~ J  n - t r r $ u 6 u n l ~ ~ ~  

luni~sonauunis~nni~i"sou~~~~nnauul'ri~~unli~~rri~uawi3ui~lwn~saan~~uu 
t. .. d nlrduwftu ~oen'aaoon ~ i l u  a : l ~ ~ n l j ~ ~ d i ? l w ~ ~ 1 t l u ~ 4 ~ ~  L~IMU-IU'UOJBJ~R~~IU~I~ 

dswf~rii~un!iarii~id~:~n5n~w~r~:i11~:~n"bwo ~ ~ m u i s n o : d a u n ~ u u 1 ~ 1 ~ 7 ~ ~ a u ! ~  
d~:Prm%ni wrrn:d~:lnPU RY O J ~ ~ J ~ ~ ~ ~ L U U ~ I ~ C ~ ~ I ~ ~ ~ L I U $ G W A  urnam 

w T I n w  $wu (2551, M ~ I  1) n f j m ? ~  ~ S B O ~ L L U U M ~ ~ U ~ ~ S ~ I I N ~ L L ' U U  
ud v 

Backward Design !a n r c u ? u n i ~ ~ i ~ ~ n ~ ~ o n i ~ ~ ~ o w ~ n ~ a a u ~ n d o u n ~ u ~ ~ n V i r ) ~ E j J ~ l  

GIJMCI ~ ~ ~ ~ ~ ~ I ~ ~ I ~ ~ ~ ~ M ~ ~ ~ ~ ~ I M ~ ~ L I ~ I S P ~ ~ ~ U ~ M " ~ ~ W R ~ ~ ~ ~ " T L I U ~ ~ R I ~ M ~ ' S  &,flu 
~ W M ~ ~ ~ R I L ~ ~ ~ J Z I ~ J ~ ~ T P ~ U U ~ Y ~ ~ ~ L B U L ~ ~ U T ~ D U  ~ - t n ~ u ~ ~ ~ ~ f i ~ ~ u ~ ~ i i n ; l u n ~ r ~ u w f  

ad rrsa2nn~sd3:~iuw anis~~nu~~~n'?~~uiftniian~~~nisfiour"LMIRannrja~~unail; iunis qJ 

ud v Prow5~~a: U ~JIIJ~~ sn>lt?uumno~nm 
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d 
lu~rwwnlraou u u i u d ~ ~ ~ u n u ~ r ~ 8 o w I . j i ~ ~ ~ ~ n ~ w d ~ r ~ ~ ' ~ n ~ w  ~ u o ~ l l d a s u a i ~ i l o r i h  

w anll~?sui ~ m r n l r a o ~ $ ~ ~ s u m i u d ~ : ~ l i ~ ) ~ ~  Backward Design ~ J I J I ~ u w  w ~ - ~ ~ w w  

rrw t s 9 u ~ : ~ u n s a u n ~ ~ ~ ~ ~ ~ ~ u  

+urlng Wm~ma (2550, nlil 250) n i l ? i l  Backward Design i jq~~dnnmu 

n - ~ ~ a ~ n i ~ u u ~ a u ~ a u  
!i!~%~n$ Emina i&ydi? ~ u - ~ u d c  n c u ~ u m s o o n u u u n ~ ~ f i ~ ~ u ~ ~ ~ ' u u u a ~  

Y 

hun<119%~%~uinua ~~n O ~ ~ ~ J ~ ~ B E ~ M ~ O ~ U ~ ~ ~ ~ Z L I ~ U ~ ~ ~ ~ W ~ ~ ~ L " T U  o l n i T ~  
%~?&uqinm uuaudu~ w " a m ~ ~ n n i ~ < w n i ~ f i ~ 1 ~ ~ ~ ~ 1 6 r ~ r i  r lhnu~unis l i swt l iau~m~~~u 
nl~PTeuT; u h l a i  ~ ~ i w u n i ~ ~ ~ n i r ~ ~ s u ~ i d a t ~ ~ ~ ~ o u ~ ~ " i ~ ~ ~ ~ i u n ~ n ~ ~ u ~ ~ r i ~ n ~ ~ ~ ~ ~ u ~  

~u~iiu~4~~njuilru7l6~'i~~u76;1'd~l~11<'7 

?!niiui, ~razuin (Wiggins, & Mc Tigho, 1998. p.1) mYbflna?bl~JJio~a'i+i 
Backward Oesign i%J97nhln o d ~ ~ I < ~ u f ~ ~ n o ~ n ~ ~ i t k u 6 u d a ~ o n i ~ f i  HAW;## 

n ' a4 rn~  ( ~ i l i n u i u ~ ' s o u ~ n m u n 7 ~ 1 5 ~ ~ ~ )  & d I 6 u i ~ ~ n a t - h g n ~  ~ilu~i7n~~uwo-1utd-r 
B n i a d n u i  (performances) ~ ~ i S u n I i l u ~ ~ ~ ~ i u n i ~ ~ 4 o w ~ ~ ~ & ~ ~ ~ a i ~ i i ~ ~ n i ~ ~ ~ ~ ~ n i ~ ~ a ~  

l u ~ ~ n d ~ i r ~ ~ P t l " n " ~ ~ ~ ' n ~ ~ u u ~ ~ ~ ~ f l ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ l d ~ n ~ . r ~ i i ~ w a ~ ~ w ~ ~ n ~ u u t i ~ n ~ ~ ~ s u ~  

$1416 
lnstTfd Bachard Design ~lllt~ii~ M T ~ ~ ~ ~ u ~ ~ ~ ~ W I I M ~ L L U U B O U ~ ~ U ~ ~ ~ B  

n ~ s ~ n i i d a u i ~ ~ u ~ a n m ~ ~ ~ u n ? ~ i ' r u ~ ~ b i l w ~ ~ ~ i ~ ~ ~ l  ql nh@d~fil'ruu&aja~t~un~~!d~M"nJ 

l i l~nulu$u i i ? u n s i j u n u ~ n i i i 6 ~ ~ m ' a ~ ~ ~ ' ~ ~ n 1 ~ f % ~ ' ~ ~ ~ ~ 1 " r ~ ~ ~ ~ ~ ~ ' d ~ ~ ~ u ~ ~ 0 d ~ d ~  u 

B 

~ ~ K a d u a d  ~ ~ ~ & ~ ~ ~ o u ~ J ~ o u ~ u ~ I o ~ ~ D s v ~ I o ~ ~ J ~ ~  v?oaqdiiu q Backward Design 
,a , , a ,  R ~ a ~ ~ u i i  J ~ ~ T : ? J ~ U ~ ~ T D D ~ I  ~ ~ I I E ~ ~ Z U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I " S ~ ~ U ~ W R D R ~ ~ ~ ~ U A ~ L ~ J U U I R ~ ~ ~ U ~ M ~ S  

$ ~ J $ H R  h k a ~ n ~ s % n i ~ ~ " s o u f  n ~ u d r i m u m ~ ~ u n i ~ ~ ~ ~ u n i ~ b ? a u f ~  o d p s h i m  
k: 

2. awm auniso onnuurnz~'.uui~bflu Backward Design 

vtsinw duwu (2551, nC7 1-31 n i i i ~ j i n m a a n  ~ ~ ~ ~ I a ~ ~ n - n i S u u ~ i j  
z t: ns:v?unvnf a u u n a u d ~ ~ i i u n ~ ~  3 u wmeu ;a n 7 . i ~ : ~  u ~ n i ~ f i u u f d n i m ~ 1 ' ~  (indentify 

desired results) nll%w u?Il ~ ? ~ ~ ? U W B  fl-l~fitl~f (determine acceptabk evidence) 1LR :: 

nl32l~ h wu-3RA~n~sun~'~Guu~ (plan learning experiences and instruction) Gnlw 2 
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I (Identity desired results) I 

I (determine acceptable evidence) I 

I (plan learning experience and instruction) I 

m w 2 n~:u?unllaan ~ u ¶ J M ~ ~ ~ ~ ~ I T ~ ~ ~ u ~ I L u ~ ]  Baclnvard Design 

dm : wiggins, G, & Mc Tighe, J. (1998, p. 5) 

L~IM ol o n lseo  u i  (indentify desired results) W o R;(BDUB::$DJ? 1~31:~?fl&il 

I u n ~ n g n s ~ u ~ n ~ ; i u n i ~ ~ ~ t l u ~ ~ ~ ~ ~ p i , a u n i a ~ e l u ~ ~ ~ a n  L L ~ J U R ~ M U R ~ ~ " < I  ii+usuuar&a~ii 

R?IU~R?IUL$~IOL~SBJO:~T ~ D J ~ R ? ~ U  ~1111111~10:~l~~ll~t B ~ S . I R ? ~ U ~  n?lu HlU73fl 

uc!~fin?~bilunwu ~lil'Lun~nui ~ n n i $ ~ w I d  L~UL~RIUIU (enduring understandings 

~ ~ i u ~ y i l ~ ~ n ~ n u )  

Iu$uu3nd Wiggins a% Mc Tighe ~ 6 1 l l u : ~ l ~ ~ ~ ~ n b o ~ l n 3 Y 7 ~ ~ ~  3 ?J d u ~ n  nm6 
2 d u- w d  - d' nx f lumru i  id u ~ i i ~ u ~ u n n ~ i n s : n s d n n u ~  ITUMRJU 

1. ? ~ n a u l ~ y ~ ~ " s a ? ~ l m ? t b ~ 0 n 4 m  (worth being familiar with) 

~a^an 4n iau  (2550, ilGi 2) ~$a~~ifli~nl3~m~~3on?%fiflsaf I M I ~ L I P I ~  
V Y d  d d Y U ~  

awu4Dil ?~nsulunj  r~nwnmu$a:l~ L~~.JU{ULRLI L ~ ~ W R ~ M ? E I  L T B J W X ~ Y I ~ L T U W  
X d 

diu Wnv-, ~iuni ids:nuu~%~dub~bl~a~imu~a~ n~smni~Wnt i lu  iwulM"(~"4uwijnawb 
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/ (worth being familiar with) \ 

(Impotent to know and do) 

(enduring understanding) 

nqw 3 11wu~~nlsr i~~unn?iur '~~~1rw"n~:d~~~d'5: :d7~da U un13isuu j 
A nu7 : Wiggins and Mc tighe (1998, 10) 
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2. asnaunais~~o7sib~aunn7~ (important to know and do) 

iallu 4ninu (2549. ~ l i l 2 )  ILWUR?~U$ ( G ~ L ~ P P ~ J  ~ i a m i ~ f i n  ~ U L I O R  

3. ? ~ n a U l u g n  M ? ~ J L I M ? U ~ ? U ~ U ~ W  (enduring understanding) 

Wiggins rLe:: Mc Tighe ~ d ~ ~ ~ n n ~ s ~ u n ~ s f i s 1 5 w ~ f i ~ ~ u r n ~ 1 i b l ~  (~~?Wmi~fl:Knw: 
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w v a  
4) L~~UR?-IU! ( M ~ ~ ~ ~ ~ s L L U ~ R ~ / ~ ~ O S I ~ S = : I I ~ I ~ ~ I T ~  ~ L Y G I ~ ~ H ~ ~ ~ L S L I M \ $ ~  

djjuZm'5~ I M ~ ~ ~ A ~ ~ * ~ L I B : L ~ ~ U R ~ I ~ ~ ~ R ~ ~ Q K D ~ ~ ~ L I W ~ ~ ~ ~ U Z P ~ D ~ ~ ~ ~ ~ U  ~JP:~I~$$;UU 

dmmnaulr &"LPda:fil~Pnrsu i&~riliinn?irJ~maamn J ? L I ~ I T P T U W ~  ~~u!JLWC~~?IU 

i i ? o ~ i i a  
t 

$LltlTlw' G ~ l l m q  (2550, M ~ I  259) J % U ~ L ~ ~ I ~ J L L R ~ U % U I U ~  L B U R ~ U ~  
~ ? I ~ ~ U I ~ ~ ~ ~ ~ ~ ~ ~ U ( ! M ~ ~ ~ W M L ~ ~ ~ I ~ Y ~ ~ M ~ ~ L I ~ ~ ~ ~ ~ [ ~ W ~ ~ ~ J ) ~ ~ ~ ~ ~ L L ~ ~ U ~ J ~ ~ L L J W D ~  

Su~~~i~aumaomldid %l o d . s r ~ u ~ ~ ~ l n ~ ~ ~ i I d 1 , . a " l ~ n ~ ~ ~ t l u  ni-adiis~~~msiold 

rowgi5Iswi (2550, tlril i ) 14fl~&ud 1 \Til ~irwm~riiuumn~iu~ 

R ~ ~ u a i u i s o v a ~ ~ i s u u d ~ a ~ n i ~ ~ ~ L i i n h  An ~ 2 [ ~ a ~ o : a s ~ ~ n ~ 1 : ~ 7 " l i r m l j l ~ a ~ u n 1 s  

~ u u ~ ~ a o n u ~ u ~ ~ ~ ~ ~ u ~ ~ n * a ~ i j ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i l ~ d ~ ~ ~ ~ l  muimfi~acldn' 1~srdm3r 

in71u~/n~iuaiuim ~ : ~ ~ ~ ~ ~ J ~ R ~ ~ ~ ~ ~ U ~ ~ I ~ L ~ I ~ P ~ G ~ ~ ~ ~ L " % ~ U ~ ~ ] L ~ U I I U  ( ~ I U  

~ui~adndnu) luni~Tmi~nd= n n ~ s ~ " J o u ~ a n r r i ~ ~ u m n a i ~ ~ f n ~ ~ ~ l ~ i ~ ~ s n ~ ~ ~ ~ f i c ~ u  
C P  a' a' $n'n~ni3k~nnuwu ~ ~ c a s u & ~ f i a i s ~  GuaRa ~ihd1ra~6 ~ u : ? n r ~ n w m : v a d ~ ~ n ~ m ~  

~ a o ~ w 8 n r * l r ~ a : i t a ~ ~ 1 ~ 1 u i ~ ~ ; ~ u n i r f i u w ~ ~ a r n ~ ~ t l n ~ 1 ~ ~ 1 ~ ~ ~ i ~ ~ j ~ 0 0 n ~ ~ ~ ~ n ~ ~ ~ m n i ~  

PTuu$niu 

B7n.l~ lns?rw~do Lknrnrur n ,  u. (2550. M ~ I  3 ) 1 ~ o 9 u i u f i ~ ~ u ~  1 n m  

u u n o u u r r r i ~ o n i s t ~ ~ u ~ i i ~ ~ : : n a ~ ~ ~ ~ ] ~ i l n ~ ~ u  8 ~ 2 3 ~  ~d 
1) ~ ~ ~ I I U R ~ T Z I ~ U ~ ~ S ~ " ~ O M ~ M ~  ~ L ~ I M % J I L I ~ I ~ ~ U  M ~ O M J ~ L ~ ~ I S ~ ~ L I U ~ ~ ~ ~ W  

~ 1 3 f l m ~ ~ d l : t ~ ~ f i b d % ~ ~  (theme) M I ~ U ~ ~ ~ P S L I U P I ~ R ? I U & U ~ D ~ J  0 ~ ~ u . d ~  R i  ihiniS~~u 
~ ~ ~ M W R L D ~ M U I ~ ~ ~ J ~ ~ T R ~ ~ L ~ ~ ~ ~ ~ ~ ~ ~ ~ [ P ~ ~ L ~ D P S D ~ B U ~ L ~ . ~ ~ O J ~ ~ ~ ~ ~ ~ ~ P T L ~ W ~ ~ ~ ¶ ~ ~ ~  

~ i h ~ % J l L l  ~ J ~ ' ~ ~ ~ I ~ ~ ~ ~ ' ~ L R ~ I ~ M ' ~ ~ ~ T ~ ~ M T ~ ~ T ~ ~ I ~ ~ " ~ U W ~  
d 

2) ~ i ~ u n u w ~ f t n a h  (core concept) na0m~ga4aa:nruunq~d~:~6~ 

R ~ ~ H R ' ~ J ~ U K ~ L ! ~ ~ ~ R L I ~ . ~ " L L H P ~ G ~ ~ ~ I A ~ ~ ~  (mind mapping) LLu38n~$n ((core concept) 
r u  A ~ ~ I ~ I T I ~ ~ ~ L ~ - ~ I ~ M M ~  LsEIJ~U U ~ R T ~ I W R I T ~ ~ ~ S ~ L I W ~ ~ ~ M K ~ ~ O ~  RORRBDJKU~TLLGW 

i k P ; o ~  &.il$~Garioo 7 dxnauil; 

3) nlll U ~ R  7 1 ~ i R  J ~ U  (enduring understanding) ~ 3 ~ ~ 3 1  u?I RT?U LI B W  
A e  A' n~nmuu ~i;asu~i?un~sfiou j 8 n w i ~ i n ~ ~ ~ w m ~ : n i ~ P s ~ ~ u i  v t A o f l a i m i i i ~ t ~ i ~ ~ l u 6 0 ~ ~  

a-Is riio:!s ~YFu~ITW'BIWIB RVS $~~$iitaIn I G % J ~ T T K ~ W ~ ?  ~ i j n ~ w ~ u i ~ d s r w ~ d w  LRR 

p i n n i r ~ ~ u u f d ~ t ~ ~ ~ ~ j d a ~  16mnni~~7u~~wqGm~Sn (core concept) iilunmuGn 

T'll!tltlDG'l 
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V Y d  

4) n i i i ~ n n z ~ L r i o u  u~m.rziun~umr:n~~~'ruu~6~:l~gnou~iinn~fieu~ 

n ' n ~ f i s ~ . r r u i i ~ l u ~ u ~ a u ; f f i ~ ~ ~ ~ ~ n a i u ~ ~ ~  ~ i l l i u s i a n l i ~ o i f u  ~ ~ u ~ s n r i i ~ d r d  tlviYu 

uia~~um~5Psoufn~ums::n~~G~1~$m u~nr;?ulalriJeyW 
5) n l~ i~ns -1 rdnmu~~4a17n  we~aw~:' la~luoiaznAu~~s:n~-i~?eujqin 

V d U  

u ~ n ~ ; ~ u n ~ s ~ ~ u w ~ d ~ : : ~ ~ " % a ~ ~ ~ s m ~ ~ a  u n n u - ~ i c w i : 3 ~ 1 n i u ~ ~ I i i ~  hu l l !  uu~eql!ri 
~ n u f i ; n ~ m ~ ~ ~ r n ~ u ~ ~ ~ : ~ ~ n ' n w ~ ~ ~ ~ i : ~ n w ~ ~ ~ ~ i n u ~ m ~ ~ ~ ~ n i ~ i " s t l ~ f  d ~ a r i d m 7 u  

Canaiu~%~wqGnrw r4rs 3nwi ~ ~ E t l ~ l ~ f i u u  Y ~ Y  
Y ,  d. 

6) n ~ s ? ~ n ~ l : ~ ~ f l ~ j ~ u ~ ~ a 9 n i ~ ~ ~ ~ n w u u ~ u ~ f i u u  ni- i ' iL~71:~?~f i&I  
PI-4 d a : ~ ~ u r u q ~ n s ~ u ~ % ~ ? r n n s s ~ l ~ " T u ' b ~ ~ ~  c i ~ i r u u d ~ a ~ n i ~ ~ ~ ~ t ' s u ~ b f i ( i l w ~ ~ n ~ ~ ~ ~ n " \ 1 n d 1 a  . n ~  

d n u ~ l c i v l n u ~ n s ~ u n i s f i u u ~  I n  s~~aua1u~sn~~uiluuon~n8nomu~ns;iuli Imul~T 
aannaj~iYu~r:in"u~a$a~ (theme) l lar i lu?%?~~~~n @re concept) 

7) n~iirnne~~na~niaui'111~"ToKnw~1~~ ( f l n w q ~ m i n i ~ )  Fjol~mimn 

r lm~m~.nu i~df inw: lm~~~dl  J ~ ~ S ~ ~ ~ ~ ~ M ~ ' ~ M : I ~ W I : I  ad ~ ~ ~ K ~ w : A I ~ ~ ~ ~ Z ~ ~ ~ U C U  
!Gy'r?nn$ua~s: ~ d u  n.r:~7unmnAu n i s + n ~ ~ ~ a u n i . r r l ~ ~ i u  ns-u?unlsin eicl iani 

n i ~ d i ~ a u o w a ~ 7 u  nifi~n'ii:G n ~ ~ G ~ l 6 u  
8 )  n ~ i i ~ n n r ~ ~ i ! ~ n l m m ~ ~ ~ ~ ~ ~ ~ t a ~ 6 w i u i ~ n i ~ W n w ~ i i i ~ ~ ~  ~ i i a n i a w ~ t  

u A e i  d 
u o n ~ n a ~ ~ ~ ~ ~ ~ a a ~ n a a n ~ i u u n ~ ~ f i u u f  I ih~fJus iu~Gi  u ~ ~ n m ? n Q  

e n i h l n ' i i  ~ ~ n ~ ~ l u ~ w ~ i e ~ ~ 1 1 ~ 3 t b . a " ~ I ~ ~ m  MUIUBJ L L ~ ~ U Y O J ~ ~ U ~ W M K ~  
~ r i - m ~ q u a ~ ~ r i ~ o n ~ r i ~ u u i ~ r i ~ ~ ~ l n i i i u n ~ ~ u ~ n a ~ u  91 l ~57liid r ia~u5nonw~ilun~iu~ 

n m u ~ ~ i l d  BJ i l iue $ u ~ i i ~ u u  Il 

t d  
~ ? d l a i  INTUN 1 indentify desired results 1A11ri n i l f i l t l  un n 7 1 ~ $ 7 3 l u  

" X i n 1  n ~ i ~  . ~ J ~ ~ I ~ ~ ~ I ~ u ~ R ' ~ ~ F \ s ~ I I ~ R ~ I ~ u w u ~ ~ u  ynnR'nna 2544 i~s:nCn;ns 
" a n i ~ W  n~i~uwu;~uyw~<nsi"n* 2551 - d G%n z riiwunniruan~oenuad~;'~aeu~ L ~ U M $ ~ ~ - I U ~ . ~ " W  9 %  ~ ~ a r a o u i v  

I N q ~ G o u i i n m u ~  n ~ i u r n u ~ s o ~ ~ u A r i i n u ~ ~ ~  ~1aiYu au?nwn~sri~nunnKn~+tu 
n l ~ ~ n g ~ a n i ~ f i ~ ~ ~  (determine acceptable evidence of learning) 

~a f iu  Qniew (2549, n l i i  3) I R ' S B U I U ~ ~ J $ ~ ~  2 6ii ium0~6 n7fi~au0rf P191 

l 6 s d i ~ Z ~ i ~ ~ ~ 5 ~ r u w i i n ~ 1 u ~ ~ ~ ~ u i ~ 1 l ; m 1 ~ u 1 n s ; ~ u ~ 3 ~ w n n ~ r ~ o s ~ ~ ~ n 1 n ~ i ~ u a ~ n u ~ u  

nmiisu$ri~~un!i n m ~ ~ n n ~ u u n u  a ~ r + u ~ a ~ i ~ n w . m : : o  ~ i i ~ l r  ~JB:LI  a u j ~ I s i j 7  

~ ~ U U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ U L U ' ~ ~ P ~ I A ~ ~ ~ I H M ~ ~ ~ '  v &$U R ~ ~ H E I u ~ J ~ F ~ ~ ~ . ~ ~ ~ z L ~ u w  i3nT~i"s~uf IFIu 
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n i r i ~ i i l u n ~ ~ r i ~ ~ u n ~ f i n ; i w n ~ . i u s a q u a n i r P T u u ~ ~ f i ~ i ~ r u ~ i l ~ n ~ q Q n ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ a a n  
d a  X 

(performance) ua J ~ ~ L I U T ~ ~ ~ R V U J ~ I ~ . ~ ' ~ L O U  s u ~ l u i 3 n l $ l i l  ~ ~ i i n ; 7 t b ~ ~ i Y q d i H ' r " s t l ~  

d n ? 7 u ~ ~ ~ l u a l o 7 ~ n n l u ~ ~ ~ ~ 7 ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ u i ~ l n 7 3 ~  4 ~ I ' r i i ~ u n ~ i i n r n r ~ i  riru 
W" J 

~ I T ~ ~ F I J M  

I ) f l i~unn$n~iudo:~nd5:~~~~0 (assessment evidence) 4rkT~jrrri ms:~i w 
Y d Bu~-tu r n ~ ~ n ~ f i a n i s u s ~ ~ n  hiia (performance task) 

2) fliriua~~;~uws.riu ~ & ; ~ u i u  7 (other evidence) L ~ W  W B ~ I T H ~ U ~ O L I  

I ) ni-rr~aniinoud~ni~ap (selected response) L ~ U  n m C u ~ F i i ~ i l ~  n11 

2) n l s l i u ~ ~ ~ ~ m a 1 1 ~ 7 ~ b k ~ n ~ ~  (constructed response) ~a?u b!ous7n~lu 

3) nisnautYmCrr (assay) n l ~ i i u u u n ~ m u  ~ ~ I L ! ~ U ~ ~ E I P ~ ~ R I M M ~  
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A cud 
4) n l rw~ngu~ iu  I n r ~ m s  nisannd n i r d g u ~ n n ~ u ~ D i n u i u ~ i l u ~ ~ 1 ~ ~ 1 u  

134 fi u u a $ U U ~ U  n 1 a JIIJ L? w (school pr~ductslschool performance) nw$ i  11 d w f i  

nisvhTn3~mu ~gumib 
5) n q s f  *&JIM l~ ran l r  I n w ~ i u  n 7 3 ~ ~ n n ~  n ~ s d ~ u i ; l ~ n ~ u ~ l ? ~ ~ u l u ~ i l u  

.unnaniuuonlwisuw a$uu^sunus~B^?n+% rinPTuu6aiilpij~nw:~~s:n~~u$ni~Au~6~ 
P1 "p. " 5 o el$ w1unlsri7~1 u ~ ? a  nisd JJ Y msa'tb q (contextual produdstcontextual performance) 

n i s v i ~ I ~ s ~ ~ i u e ~ n n ~ a 1 d i n ~ ~ u ' a ~ s ~ ~ n ~ u n u  n ~ ~ C ~ u i n ~ t t i i 7 r i i s ~ o ~ ~ u ~ " T h ~ ~ i l u  

Inm nlsakq~nan' $94 LLU& 6a~du PUTU 
6) n i 4 d ~ : ~ i ~ F i E i b ~ ~ ~  (on - going tools) lnu nl~i%lnGl ~ ~ I ~ ~ ~ w u I ~ I % ~ J E I J  

iinbd%ou n~s11~:riun'n~t~odu"nr"stlu nlrds:~Gunu~o~vo~w'n~"Ttlu n~~ ik tnm6iu  

imflriuos:qruiinwnrtoiri~d~:wn'~6 

cu qng fiaxna (2550. MGI 261-262) Mmwa tn n i i n n i s d x ~ i u d ~ a i  m u 
d ua:d nbun J I&~ri 

I) n i s r i i ~ w n n ~ a ~ l u n ~ u n i ~ m a ~ ~ M " ~ ~  ou~3an (select response) t i u  n i ~  

~4oniinad;nd~n ni3 lo~ n7SujUF nnl~m~uin - RR L ~ U ~ U  

2) ni~rii~wnhl'nauri?niuiu 7 (constructed response) ~ d w  nistBouaau 
t 

dinluau 7 n i ~ l $ i i 4 ~ h n - ~ i u  nirlgfinin ni~;na8u~u$unuun,~ii~~u~pb 7 n i l  

~ n a ~ u ~ u ~ o ~ a r n ~ ~ u d ~ ~ u  7 ~flunic 

3 )  n i s f i i v r u n ~ r ? ' ~ f t o u m ~ ~ ~ ~  er'a~sr (essay) L ~ U  n?s~!~lu~?rr~naw 

ni3r5 nuom~u7a ~ITL! UM'I~SJ~IT ~ I S L L ~ J R ~ I U G ~  i h  n i f ! ~ 7 n ~ ~ i ) i ~ d  

4) n ~ s d s : ~ i j u m r ~ ~ ~ 1 i l ~ ~ ~ ~ i i m ~ ~ n n ~ ~ ~ i ~ u ~ t b f a l ~ ~ ~ o u  d ~ ~ u n i 7 ~ i l u  

W ~ ~ ~ I I T ~ ~ ~ ~ J I U ~ M ~ T J L ~ W  (school produc~schoo~ performance) i i ~  r n ~ i i m 7 ~ )  

n i ~ h l $ m f l  n?9as"i J bbduw"u nl~w?-xIdarn a< n i  Y irT14 homepage ni r&1i i f l7  UQIWR 

n7-ru~w4azns r i l ~ G l i b  
a 

5) n i ~ d ~ :  LD wni.rdg umlu% npf J (contextual produWperformance) L ~ U  
r k  ninui i~udgunnu~u;~ur~~~aQn'~~u ~ ~ T ~ ~ ~ Y ~ ~ ^ ~ ~ M ~ ~ ~ I ~ L ~ I ~ ~ B J R ~ ) ~ ' F S A ~ ? I ~ J ~ U ' I I M I & J H U  

nisd j~"nnumium.i~u~ns"w U ~ ~ ~ I T ~ T ~ " ~ T I G I L ~ : ~ J ~ L ~ ~ ~ D B J I ~ ~ T W  ~ilunic 

6) nisds:~iiwuuuia~ia~ (on-going tools) ni~&inmwqAnssnn74ina7~ 
a * ,  ~ ~ i u f i ? ~ ~ i u o ~ r n ~ d g u n m 7 ~  7 a d l ~ s i a ~ d o a  idu n i ~ ~ ~ ~ ~ n ' l l ~ ~ u ~ w w i m u  
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2 .  lutua J uu Wiggins and Mc Tighe !d1?'11 snlj 6 il~rnlslunl~m?;l nsu 
w q ~ n n u n j d  (iazu dndou, 2549. ~l j i  200) G J J ~  

1) Can explain a l l l 7 ~ ~ ~ ~ 7 u ~ ~ ~ i l ~ ~ ~ ? ~ 6 1 ~ 1 ~  7 16 
2) Can interpret ~71~15nb~~la~1'17%~in71u~m' 

3) Can apply rna~ imd~r~nnc [d6~5d  
P * P  

4) Have perspective ~ Y U U  € J J $ $ I ~ ~ ~ U ~ R L I ~ W  ;w6a ~<7llll@lri~~?nMa70 
5) Can empalhies i i n n ~ m ~ l ~ n ~ ~ ~ ~ ~ ~ ~ t i n ? i ~ ~ n ~ ~ ~ n " ~ ~ 1 7 u ~ m ~ ~ l ~  

8) Have self-knowledge ~ ~ T ~ < ~ F I U L O J  EI h d  ~ ~ ~ ~ n ' f l a " i ~ ~ 3 5 6 ~ 1 2 7 ~ f 6 - I  FI 

'+lULOJ 

6~~:ni~~TrntrrnllflA~0~:6a~~~fbn~~~w~~d~:i~~~ afliaaniw61 lmaym ua 
117: ~ i i u a ~ n a a n i ~ a 1 ~ 0 ~ n 7 ~ ~ m n ~ ~ ~ 3 t l t b f  & i j n - m u ~ ~ w i t a n n i j n ~  ms.nwui ?s?rnu 
N a q ~ ~ l i  (2550, ~ $ 1  8) dId~<pIutLilu=tup3~n"uo~n7~~ouf 6 G-IU idw$u 

ud r 
qnQul&iq nisros:llse~iuw B ~ ~ T L " T ~ J U ~ Y I  ~ ~ U F I ~ ~ U L U " ~ I & ~ W M  (enduring 

d 
understanding) Y o~if iuraui2d~~ul:aup1~mfi~ n -~n l~~ i iumm R ~ T A O ' S P  [~~uR?Iu$.R: 

~ n u r d  h6tp a ~ ~ r i ~ u n ~ ~ ~ s ~ 1 ~ ~ ~ ~ ~ ~ ' t f i " a n 1 ~ 2 1 ~ ~ ~ ~ u n ~ ~ ~ n i  W Q ? ~  b.liubGi u3n"u lid a79u:: 

d ~ ~ ~ G u ~ ~ u n i r n n ~ a u d i a e r 5 l G  n7~nn~nlrd%~fin33iilun~~nw~aufl~t~1b!~w~ ou L ~ D  

~ ~ ~ & b b ~ ~ ~ < ~ ~ ~ i " s u ~ ~ ~ 3 ? ~ f b b ~ ~ p l " n ~ ~ ~ h ~ ~ ~ ~ 7 ~ L L n ' i l ~ d  

3 m~aum~uunisl"suu~ ~ . j a ~ u a a n i ~ ~ ~ n ~ ~ ~ ~ d ~ : a ~ n ~ ~ n i m ~ i ' i ~ u ~  

(plan learning experiences and instruction) 

~a^au qndow (2549, ~ $ 7  262-263) ~ n ' a % u ~ u f l ~ ~ u ~  3 47 ~ h m n n ! i ~ o u  
Y A  I ' In'r i~~unnvuruiI~in~nu aa:fiiaun~~n~7un~suRn aoonua~~f i iud~~an~ hi~wm 

$i~'~stluGn?in~~m:nlnw:hBig ~~cl:0n31u~hlan~duai~ n;$naun~wnni~uuni%ln~r 
* - u J  ~ ? u w i ~ < o o  an~~uuni~iraw! ~ n ~ ~ r h ~ u w  Ronrrudi~ 7 IKdguanju 

1) f l 1 ~ ~ ~ ~ ~ i n ~ 1 ~ ~ 7 3 ~ 1 1 ~ 4 0 ~ f l 2 1  ajfifiuud u t l f f G I 4 1 1 n ' ~ ~  il3tJ ~ $ ~ 7 1 1 ~ i  

~ ~ ~ t f ~ ~ ~ ~ 3 ~ ~ ? ~ ~ ~ R 7 ~ U 7 H 3 ~ 7 t b 1 ~ ~ n l ~ ~ ' r t l ~ f d ~ 1 ~ ~ 1 ? " 9 9 1 i l ~ ~ ~ 2  [ I ? ~ ~ ~ L ? U U $ ~ ~ M U R  

i~ann$a~n"ll$u 2 dfrl~unli 
2) r i i ~ u ~ ~ o n ~ ~ u n i s ~ ~ n i ~ ~ % t l 1 b f ~ ~ ~ $ ~ u 1 ~ " ~ 1 " 5 ~ 1 u ~ ~ 1 ~ ~ ~ i ~ 1 ~ 0  (y 'obf i~~j~)  
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d' d W E  d u -d 
3) r i i ~ u ~ m a ~ n ~ ~ P S ~ ~ ~ ~ ~ ~ a ) ~ ~ n i ~ r n l a ~ d  waaIunir~wni~l"row~ mnls 

2 d d Y U U  auu:: (coaching) oscri~~umi%nls~mnl3isuufiinul:aun ?n na:~l~n~l-lrJuiin~lu~ 

u a : n ' n ~ w ~ u u ~ n ~ ; ~ w w ~ n i ~ ~ u u ~ ~ n ~ n ~ ~ a " ~ " ~ ~ ~ ~ ~ p - i , a u n ~ ~ i s u w ~  
Y Y d  

4) riiaun8o1;dnd L L R L L L M ~ ~ ~ ~ ~ ~ ~ ~ U U $ ~ L M U I : R I U P : ~ I I M ~  LSUUW~~~UIRIU 

u i m r ; ~ ~ w s n ~ ~ f i u u ~ ~ n ~ m ~ a " ~ " ~ ] a ~ ~ r i ~ u n i ~ ~ ~ ~ b ~  

r d v r i ~ ~ r w u n ~ ~ ~ s u u ~ ~ l ~ ~ ~ ~ ~ 1 l l m r ~ a n a u n ~ ~ u ~ i l u 1 d 1 6 ~ ~ r ~ i ~ ~ ~ ~ ~ o u d  

flflw:: ua-ijnmuuihl~dn~nu (enduring knowledge) ~ 1 ~ 1 1 1 m 5 ~ 1 ~ / ~ ~ n l 3 d U ~ f . i f f l 1 ~ ~ ? ' d  

T I O J M ~ ? L I ~ ~ I ~ ~ ~ U W ~ M ? O ~ ~  T ~ o u C ~ P : G I ~ ~ < ~ ~ ~ T ~ ~ L I U ~ Q ? J ~ U ~ ~ ~ L I U  
*---a 

<uqnB 2n~ ina  (2550. ~ f i  262) 1 ~ ~ 6 u i o f l ~ ~ u d  3 \? i i  iiuijndgunnau 
A d d  7uni.ja an a u u ~ l i ~ u n i ~ i " I ~ ~ u ~  Wiggins !&~wo uumi~nulra daii WHERE ~ W U  iusm 

W (Where are we heading) ~ ~ I M ~ I U M ? ~ ~ ~ R ~ ~ J V O J M U ? [ I I I ~ ~ ~ ~ L I U ~  

H (Hook the student through engaging and provocative entry point) 

~ ' ~ J ~ ~ u ~ ~ M * ~ ~ ' ~ ' ~ ~ ~ ~ o ~ ~ ~ u ~ ~ J ~ R ~ ~ ~ ~ w " I w I ~  u 

E (Explore and Enablelequip) ~~?ifl3l:%t~lfiti9 l f i u  

R (Reflection and Rethink) n?~~n<~133 q1161r~l~1~3tb 

E (Exhibit and Evaluate) ~ ~ ~ ~ I L R u ~ ~ L L ~ ~ : ~ ~ T ~ T ~ ~ ~ u w F I  
Y. h m ~ n '  19 wnm (2549, ~ $ 7  3) I ~ ~ ~ ~ ~ l l n u a u u ~ a u n ~ s a a n u ~ ~ ~ u n ~ ~ ~ " s ~ ~ u f i ~  

i j i 'anlskd l~i~rj~n~~~~:~iju~tb$tbrnocbi 2 u ~ s o n a u . u f l s n ~ s u n ~ r I " r u ~ ~ a ~ ~ i a i ~ a ~  
&J ia" 

X 
1) i i u ~ ~ u d o ~ ~ i n n ~ i u ~ ~ ~ l i a ~ i d u ~ n v u  

2) G L I J ~ ~ ~ L J T ~ D M M R ' ~  

3) riaunisdsrl~wn~&a~vialsnr~iiv:~miiun~~on7r~~'rufa:~si3u~u 

$%ulila 

4) ~n r n ~ n i ~ d r z ~ ~ u 8 u m  n?(naunasd~n ruG? a m  (rubric) ~ ~ I M U R  

~:n'y?mn~wIiari~~Gmiau ~Aun3iu h ~ a ~ n ~ ~ ~ u u a ~ n ~ ~ a a u ~ ~ d a ~ ~ u ~ ~ ~ ~ ~ n ~ ~ u d i l r  

~ ~ ~ l ~ ~ ~ ~ ~ i ~ n ~ i ~ ~ u ~ i M m - n . i ~ ( i 1 ~ u ~ n  m.n'dii~9~ml-Y 

o w u n ~ ~ i n n i ~ ~ ~ u w ~ o u u d v u n r i u n i u o u ~ ~ a ~  Wiggins LLR:: Mc Tighe 
Y U d  $n?wh&rgWa ~ M ~ L T L I W ~ & ~ ~ U W ~  d ~ ~ ~ i l u $ i I ~ ~ ~ ~ ~ t ~ f i n ~ n w : n % a l a n n i  ho<ddimu 

hiYy (essential questions) d alriiisoui a a r ~ n ~ ~ u i u i l ~ l u J a ~ a ~ u ~ ~ ~ i ~ m ~ : n ~ ~ f i ~ ~ u f  
a - ~ ~ ~ z m r ~ i s n d ~ u n ~ r n '  auiqwwq Ansru-Gnfinenw n?o~~u?nr~ninwnr~~u~~L]~ra36 J11d 

ds::~nn"Ln"LwB^?mf 416 ~ ~ ~ w i i ~ s ~ ~ ~ ~ ~ d 7 4 f i ? ~ n l w ~ ~ n ~ ~ i i d i ~ M ~ ~ n i ~ i ~ f f ~ ~ i 0  

~ U ~ ? J ~ ~ ~ ~ J & ~ R ~ I U ~ ~ L R : ~ ~ ~ U I U ' ~ I P ~ $ U ~ ~ ~ ~ ~  ~ I U I T I ~ ~ - ~ ~ I ~ ~ T M ~ ~ ~ ~ L ~ O U F ~ J ~ ' U  
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acceptable evidence) ~ A L I L ~ U ~ I S ? ~ W I ] ~ ~ ~ T U ~ I . ~ L ~ U W ~ ~ ? U I I B ~  (performance 
*.A r 

assessment) (~?UUUUR~UIJ~LLRI~ ~ q ~ n ~ ~ ~ n i ~ i r u u ~ n ~ d u w a u ~ o i n n ~ r i i n ~ ~ u ~ ~ ~ ~ u  
d * 

~h1.rmiu~nru.n' iiniriRd~r~fiuw ariau6uu ~ ~ r ~ ~ i i ~ ~ n ~ o a : ~ u a ~ u ~ m n i ~ s " T u u  IAL~~[$ 
t 

~n<au~iienisind~:~~uuari~er 7 ~ n u u ~ a u u a ~ n ~ ~ ~ m f t o n ~ s ~ ~ n i ~ P S ~ ~ u ~  ~ ~ u s ~ u ~ a l n p u  
vd u d i ~ s . r s u u a ~ n i ~ ~ r r u ~ n ~ a u u i ~ ~ ~ ~ ~ a a n o r i ~ ~ ~ r u r i ? u  tW1laiiadreaun~16nis~?su$$ 

( E u u ~ ~ T ? L ~ ~ I M ~ ~ ~ ~ ~ ~ L ~ L I u ~  u a e i i n ~ n ~ i u d  ~ d u ~ ~ I a a a u . a " ~ t ~ o u  ( laiu Jnaou 
: ~ iu lm ' )  6 ~ i ? u ~ ~ q w a u a ~ ~ R ' n n i ~ ' ~ a ~ ~ d ~ ~ ~ ~ n i ~ ~ ~ n ~ ~ ~ u ~ ~ ~ ~ ~ 1 ' ~ 1 t J ' ~ t b n ~ ~ l  (baclcward 

design) r~uLLuu tkwuis:k lul~ni~~fs 'n i~ . i l"~1n~5~elu~f i~:~n~n~w 

3. n~saanuuunlnkn~s~'uHf TR U ~ I ~ I J ~ L ~ ~ ~ ~ S I U ~ I I W  Backward 

Design 

ra'lu 4 n  dau (2549, ~ $ 2  5 4 )  ~ ~ ~ % u I L I ~ J ~ ~ ~ D B ~ L I u u ~ ~ T $ ~ ~ ~ . ~ ~ u u ~  

13'69 6 
n ~ ~ o n n u u u n i r C n n i . i i i a t b i ~ ~ u ~  Giu ~ ~ ~ ~ a u F j ~ ~ ~ ~ : ~ u ~ m ~ ~ ~ ~ n ~ ~ ~ m n i ~  

PTuu~~a.j?aim~u~Knngn.j o ' n ~ l ~ ~ r n ~ L ? ~ u f ~ R 7 R ~ % . i l ~ f l h 7 ~ n l ~  ~ ~ Y ~ I ~ ~ ~ ~ T G L I U ~  
riuSm o n ~ n  Twi inu~uni~Psuu~ ? ? ~ ~ ~ w u n i r % n i  (mauuunnnuu) ~ R j i ~ d y  

uuun~.iQnirPsou~d9~uni~~~ni~i4~1~54r?'n'~1 9l lI f ~ i  ni u7f n~smjniiia nsJ~aw P1* 

~ ~ ~ n u n ~ ~ o r ~ l i ~ n ~ ~ m n o ~ a u i ~ f i o n n u n i s ~ ~ n ~ ~ f i t l u ~ ~ r i i ~ u ~ ~ w u u u n i s ~ n ~ r ~ ~ ~ ~ f  

n i u i s n r i ~ ~ ~ ~ ~ ~ u u ~ ~ a 1 u j ~ 1 3 7 u m ~ i ~ o ~ ~ ~ ~ ~ 1 ~  R R ~ ~ S P S I I U ~ ~ A ~ R M T J M ? B ~ ~  jfll?~ 
Y 

I ~ I G ~ ~ ~ . ~ ~ s Q D E J < ~  " ~ ~ I ~ ~ ~ u R ~ ~ ~ ~ ~ ~ ~ u H R ~ I ~ ~ ~ o M ~ ' u ~ ~ ~ ~ ~ L I u ~ ~ ~ M u ~ ~ u  U PI 7"til~amn&a~nUU 
J' 

RR f l l l ~ ~ ~ $ R l ( l ~ ? J ~ ? € l b  L L R : : R O ~ A ~ ~ ; S J U ~ ~ ~ ~ ~ O L ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~ ~ ? L I L R ~ U J ~ P P ~ ~ I ~ ~ ~ I U ~ ~ W  
J 

Y J J ~ ~ ~ ~ U ~ ~ F ~ ~ U L ~ U ' ~ ~ R ~ A ~ ~ M ~ ~ ~ C ~ ~ T ~ ~ T ~ ~ M ~ $ U W U ~ I ~  V4.R. 2544 f i lh\g 
~ a z u  q n d a u  I 6 n d 7 - i i i ~ i n v r i Y n n i ~  ~ ~ u a 6 r n u a ~ ? n f i ~ &  uar rr5n i n k  

(Wggins and Mc Tighe) f ind13 w a . r e l i ~ u i d r e ~ n ~ " I ~ k i ~ s " ~ 1 ~ 1 ~ ~ ~ 0 u ~ ~ n i s u  

n 7 s ~ @ n i ~ t ? u  u ? K ~ ~ J : ~ ~ " B ~ ~ w u I  nqu d ~ a n n  $a~$uu^sunua~ni~~.a'~~n ; F I ~ ~ S ~ ~ W I  
" X E d '  vitwq~u M.R. 2544 IIREII i j n a n 1 ~ t n l ~ l a l ~ n i ~ d n w 1 1 ~ 1 - b ~ ~ ~ ~  U y n m ~ n ~ m  2551 iiiumm 

n i ~ o a n u u u n ~ ~ ~ n m a d ~ ~ u f ~ ~ ~ u  Backward Design &< 
d 

I) r i ~mnre~r i?nn i r i~ r rw~ /~mi in  J ? U ~ - I ~ ~ " S L I  wdii? v uciisi owi'rtrw pT aa: 

i i~nuue:~~ai :~n~umnL~~~r:6uni rdnwi~a~~f i l iaw 
& 

2) n ~ r i ~ o ~ u d ~ ~ ~ d i f i u ~ ~ o ~ u a ~ d n a 7 % ~ ~ f 7 1 ~ ~ ~ ~ 1 ~ 1  (essential question) 
a u s d ~ t h  s9 ~w a d ~ ~ d ~ n ~ ~ d ~ v l u m n a ~ ~ ~ u ' ~ ~ ~ d n ~ w  M (enduring understanding) 
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3) riwunn?lu L+~Idnonu (enduring understanding) u a ~ ~ i ?  d n ' a ~ n d r i  
~ i h ~ n a i u i n ~ i u ~ ~ ~ 9 0 ~ m ~ a ~ f i t l ~ ~ ~ I d t b ~ n ~ u n ~ r d i 1  7 l ' r 8u i~n iu~u  

) rilwun?nfi&l (disposition standards) V O ~ W G ? U ~ ~ S P ~ U W ~ ~ ~ ~ ~ ' M M R ~ ~ ' O ~ ~ ~ ~  

tcifimtuTYu geuu 
5) T i i n u ~ n ~ ~ ~ A ~ ~ ? ~ u a n ~ K n ( m  m n c e p t s ) d h ~ y d ~ ~ ~ d ~  concept i m ~ u  

d " - 4  

~%ou ls~nann lo~n ic  ua:ii~~mTu5u ~wa2~~nuwii~nriinonrrm1URi?~ni~fi~~~~ 
id1~9ufl 

d 
6) rilaunn3lrui ~ a : f ~ ~ : l a f l i : ~ ~ l  (subject-specific standard) ndwn?Tuf 

(K) nlnwen~:u3wnm (PI aa:diiiou ?rumru ~Euassu (A) ~ u w i A . s i u a ~ ~ ~ v i f i :  concept 
i d 

(s inuin l i~orv i i l~ B ~ ~ t ~ j i ~ d w a i i d a ~  concept LL.~LL(~~ADUO:~~JITM) L W D ~ ~ L ~ ~ ~ Y U ~  
~ ~ P U ' ~ ~ ~ ~ ~ ~ K ~ ~ W : R I U M ~ ~ , ~ ~ ~ ~ S R L I U ~ ~ ~ ~ I M M Q  

7) ~ ~ ? ~ a o u n ? ? u a o r n R ' o ~ u a ~ n ? ~ u f  i i a : ~ w t ~ a w i r ^ ? a ~  ( n q ~ n f  (K) 

~ n w z n w n u n - t ~  (P) U A : ~ I $ U U  ~I I IESSU ~ U U J S U  (A) V O J L L ~ E ~ :  concept) ~ U ~ R ~ T U  
r n l ~ R o u i  (-12 0) r o ~ u K n ~ m ~ n i ~ ~ n 1 ~ . 1 ~ ~ ~ ~ 1 ~ i u  W.R.  2544 a a r ~ A l n ; ~ ) ~ ~ n u n a ~ ~  

% w nisGn.cli$wwu;iu wnngnm-d 2551 

8) ~ ~ ~ M u G I  l l ~ ~ h ~ i l l  (transdisciplinary skills standards) d AIDJIV!U~~T& 

n-ndsu$GCuffiau rdu n3tu>uni~n!u n i s ? ~ n s x M '  n i s ~ ? s u s ~ u p i u  v s s  d iilu 
~ " ~ W : ~ ~ ~ ~ U I T ~ ~ ~ " I I ? G H R ~  UT'III Y I T O L ~ U ~ T ~ U ~ U ~ W E ' U D ~ ? V I ~ M U ~ ~ . ~ "  ~ ? h k  ~ I ~ T L $  UUY i13 
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s l n ~ h n i r k ~ ?  inun:nqwjj%ad~d~buu?~ o~ni3hn~~aau;d~~uu Backward 
cs- d a 

Design ymfloabh-huioa n b i f l f l n i ~ b ~ ~ ~ ~ ~ ~ w u n ~ ~ ~ ~ n i ~ i " s ~ ~ u ~ ~  L I ~ D J ~ ; ~ I : ~ I O E ~ ~ J ~ O \ ~ U  

m u  c 
2) ~ ~ Q ~ T ~ U ~ ~ ~ ~ ~ ~ ~ U Y U ~ ~ N ~ I ~ ~ ~ ~ L U U ~ I ~ R ~ U ~ L U I I  Backward Design 

n . r : ~ ~ u n ~ s n a n i r u u n i r ~ i ~ i i ~ u u e t n ~ ~ n a u ~ ~ o ? ~ ~ a ~ ~ ~ ~ ~ ~ n " ~ o r i i ~ d u ~ i f a ~ ~  

3 <NFI~u $ 0  

k d  1 ~cuunnir isuu~in inni~ (identity desired results) 

2 E i w 1 ~ 7 ~ i j n ~ u ~ a n ~ s f i a w f  (determine acceptable evidence) 
t d  
uwn 3 n l n l  JII wuniriR i i ~ n s a u n ~ ~ f i a u ~  (plan learning experience and 

instruction) 
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d d a  8 
~ ~ u ' a ~ d l u d ~ n s : ~ i i ~ ~ ~ i ~ l ~ m ~ a u u o ~ I t b t ~ a ~ n ~ ~ n ~ ~ u  n~~asuuuu"~~n1:~1~131ufu" 

W A C  d' Y 
fiifi7ElU W M U I ~  tdugfl~ll i,au~ ?BLUE ~ ~ L I L M G E I  R B Q R B W L L ~ ~ ~ ~ ~ I V ~  D I P L ~ ~ R V U I ~ M ~ ~ J  

n?3r"aaunis~ou 

2. nw,?iinn q ~ ~ l j A ' 1 ~ ~ n ~ s ~ m n ~ ~ ~ ~ ~ ~ f b ~ ~ ~ 7 ~  I E I ~ Z H ~ R ~ J ~  
J "  m *  d 

5~anwd i iu~n l -~ inmui  (inquiry) U ~ n d  nna'amnn?;a~uTnl ao IT LO;^ 
-d d A R~+wAIA (Robert Karplus) ~Qu~~ausnirailw~awlus:n'ud'i:nu~n w1 LW arn:(u$t3uu 

I$!'~~~~I~HU~.JP~UML~R::~~LIRW ~ ~ ~ ~ U ~ ~ ~ L ~ D M ~ ~ ~ Y O J ~ ~ T L ~ I J U ~ U ~ ? ' ~ J L " T U  -daull6fiiijn(aJ 
' a d  PY rinnisinw J~~nuuil$a iioawi~alu i n i r ~ w u ~ i ' a n i ~ ~ ~ a : u " u ~ a u n i ~ ~ ~ i i ~ n ~ ~ ~ ~ n i ~  

6uui~~nndwiYu rinnisdn wiu o J a~?;a ~ u f  n i i l i  R n qu BSCB (biological science 

curriculum study) IN~i3ni~Finfi~nrrun1~1"T~1tb~m snm'ru ~axninmuf u11a"Lunls 
t 

$awmiingn~^7ai'iw E J I P I ~ R ~ ~  aa:Ici~awauwnaulun1~~~3~n~~uni~Gutb~11f1~lBu~m~ 
E & 

~ i n m u i ~ i l u  5 vuslaw ~ilnmirou$ria:nW H ~ ~ L L ~ ~ : L ~ u ~ F I ~ I u ~ ~ R ~ : L ~ S U ~ U ~ ~ ~ Y U ~ I S  
rilrvidunEuw ?I aarwa~lnoni~d~:~iiu wnd~~~uiiuiiot~nril~~~.a"~iludu~i~~un~~b"s~~~ 

t l w n f ~ d  old ~ i i u  uPsonmsPTsup1uil kl~ilwigCninsnmis U U ~  (learning cycle) I u u w n ~ ~  

n ~ s i s o u ~ 6 ~ r i - r o i $ k n ~ ~ 3 ~ a ~ 1 ~ ~ ~ ~ t l u ~ i i 6 1 ~ 1 ~ ~ " s ~ 1 ~ ~ ~  M a a d  uulunisuKJn?n~i~~ 9 
Q U ~ ~ F I ~ U ~ ~ I  L ~ U ~ I T ~ ~ L I U ~ I L U U ~ U W ~ ~  (discovery learning) 16 

4d 26 d u u  ~ a ~ a w u u u l u ~ ~ ~ ~ u ~ d w n ~ u n ~ ~ ~ n i u % a  idw nis~nu~~.uu'iua?uaaun=w 

TI~T I~ULLUUBOIJB~U ~ ~ S H O U L L U U ~ U L B T : M ~ ~ ? I ~ ~  ~ I ~ H O W L L U U ~ U W I J  nilaauLLuu 

LLIX~MI l u b s $ u ~ u u l 5 i ~ i ~  ?'b~aw~~u.u'iunou d ~ i ~ ~ o ~ ~ u ~ u u a ~ o u a  c~nstructivisrn 

L ~ U ~ ~ ~ W ~ ~ L ~ M " ( L " ~ U M I ~ U $ B ~ ~ J R ~ ~ ~ T ~ M ~ ~  91 ~ ~ J ~ ~ : I W $ M ~ ~ O R U L D P  R?T~J$%:~J 

~ I ~ ~ ~ ~ ~ u ~ ~ ~ u ~ I ~ : L I L U ~ ~  ~ ~ a u ~ i ~ i u i ~ n  B ~ ~ J I A  L L ~ ~ H ~ U L ~ ~ W L ~ ~ L I J ~ ~ ~ ~ ~ L R U ~ I ~ ~  

Guui 
~ n i n l r w ~ n ~ s ~ w w i ~ d t ~ ~ ~  
ad ? ~ ~ I T ~ ~ U L L Y ~ ~ ~ L R I : : L ~ U ? B ~ S ~ ~ M ~  Y Y d  L S L I W ~ U M ~ ~ ? ~ U ~ < ~ E J W W L ~ J ~ ~ U  

n s r u ? w n i ~ n ~ ~ i n u i ~ w d  i is:!~f iau~ilui~u~~d1~3un7~u~::man 
" d  u d  nsru~wn~rfi1.a' : I+ns:u?wnisnl ~ l n o ~ w i ~ ~ f l u n i ~ ~ ~ n a i ~ ~ ~  a~ y aou$iu~ 

mGuiloQh6q Fia 

1) ~i ir l l3Yl l4? l l l l l76 l?~~f  (scientific method) I I U ~ L ~ ~ ~ J  ~ U F I D W T ~ ~ ~ M ~ R ? ~ U J  
t t I* u P T u m ~ n d n i ~ s : ~ i i ~  n7raanuuG;iu n i la  onuuunimnsaP onenmaa~nisriiu 

T?IJS~%J$EI~B ~ I ~ ? ~ ~ R ~ I ~ ~ L L R ~ ~ ~ ~ W ~  
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d 
2) fi~:n3:~3tbni1nii1?~ tl7fli RW? (science process skills) ~ J M ~ I  tri J 
t U  d t  PY Gnueni4n n~nnlc~nxu~un~~7n~11sli B ~ T ~ W W U , ~ I U  i~a:Cn~nxu?umrin LTIBII am5 

~ u ~ H ~ ~ I ~ u ~ T ~ $ ~ I L G P I ~ ~ ~ ~ ~ ~ D ~  
3) t o n n l n ~ ~ i n o ~ ~ ~ ~ m ?  L ~ U ~ I ~ ~ ~ ~ I I L I ~ : P S ~ ~ ~ ~ R O U ~ L R : ~ ~ U ~ R U ~ ~ O W  

b: t 
I$nisoiuci~rnu ~ % c i i o ~ u u u ~ ~ u ~ : ~ u ~ i  14aril'ldiniss: fiWi m ~ n r  auu A y w  

d L. Y d  n-nann~~uu ni3nwaaJ M~?I ~ n ~ l l i  ~ a o r n u n i s ~ d u ~ ~ w a l ~ ~ n ' u " a ~ a ~ ~ f n " a ~ ~ w ~ ~ i ~ u ~ ~ a  J 
S'U 6 W uwwun ~mar?dn' (j l~ih n ~ i u  i~a:<uR'. 1980) ~~d~iA8lu~rne~in-na~i 

t i l w  3 d m n n  ~ n o ~ ~ u n u i n ~ ~ o w u a r ~ ~ " s u ~ ~ ~ u ~ n w ~  ;a 1) i f r l w ~ u n f ~ J i j u i n 7 ~  
m a e t * w  n ue nnaar ~ m u g n a u ~ r s : ~ ~ ~ s u ~ ~ n u ~ n ~ V ; ~ ~ ~ u ~ 7 1 ' ~  b s ~ ~ ~ o u i ' a n i s l l ~ u ~ n n a a ~ ~ i u k ~ ~ w  

-4  d* u 1:611dhud~n 2) ~ ~ ~ U R ? U $ $ R O U L ~ ~ U [ ~ ? J L I H U  
a- A Y d a d d -  d u d  
7an I f~?suiiunulnuinuw a r i i l u ? a ~ . a u ~ a u n i ~ b \ u ~ l ~  11 Lrae 3) ?'n#umunqnow 

*d d' Y A ~fiu(ai~uwu~a~ ~ a u c ? ~ - r t l u d u n u ~ n u ~ n $ 9 ~  d ~ n u ~ u n u i n u ' o e ~ ~ o ~ i ~ b a u  L ~ ~ W T E & I  

#+u%au~i~:uind~m 
E 
u u ~ o u r n ~ n u u ~ ~ l i a u u n 1 ~ - 3 " ~ 1 1 1 ~ ~ u ~ ~ n ~ ~ f i ~ u ~  

l k ~ z n l s 3 u  iff?: (inquiry skills) l ?n~~n3:uaun7snl~?n  ~1~11~615' (scientific process 

skills) u ~ m j n k t : n ~ n h d ~ u n ~ u  (group work skills) 

1 ) ~ U R % J R ? ~ U R U ~ O  (engagement) 
* 

2) ~~hs?obbarn'u~i (exploration) 
Y 

3) %L~%UI [ l~~sr e ~ c ~  z ~ d  (explanation) 
2: 

4) ~ lwu u?rrn?wf (elaboration) 
e 

5) ~~~dar t f iuua  (evaluation) 
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v 

Gudar~fiu (evaluation) bfi~n?5d5~bz~fl75LdS~~?g3 L l n 5 : ~ 1 ~ ~ l l e i l 9  6] il 
v 

" a C n ~ o u d n q i u ~ a i l r ' l r h  s riia1.r uscuinu'oe~Fio~ln nn$uu~:4lldinlrQ7~31u$d 

~lsr~nn"larwdo~iu 
< a  d n isG in~ iu i~ ' ln~ruu i i~aa~ Id la 'o9 .u i  U ua'rsd~::qnn?%Cu~~~nlrm~sa~~a~ 

d au 7 arri~ld$~aIt~~u'~~ia~u~ifiild~riol$~ilud.1n8u~9ariin~uri?ail~n~ds:~o~ 
U 

r i ~ s x n r 3 m u u i u h l  r i i1$r f in~f luns:u~un~~~6~ ~do~niildldsna 7 %donil inquiry 
,a: x 

cycle n s ~ u ~ w n ~ ~ i i u ~ ~ ~ r n ~ n ~ ~ u ~ ~ ~ ~ u l r ? ' M ' n ~ ~ u u ~ f i n n ~ r P s u w ~ n a ~ u a ~ i ~ F i n ~ ~ a : :  

ntinn1.j nqwi n a a n s u n ~ ~ a a i i a d ~ d ~ ~ u l ~ ~ ~ m ~ ~ u ~ ~ ~ ~ : ~ ~ w d u ~ u ~ u n ~ ~ ~ r ~ 1 u ~ ~ i ] l d  

m n n i - i d n  win q w$ au-rftnua~pl iluuniraa ~ d n i  ~ ~ \ 6 i i ~ u n n m & ~  

~twunn~nfian~~un15fiauf;d auun-nasudn8ih o ~ l l ~ ~ u ~ d a ~ d w d  

1 ) os6dsrnouslo~b~w~ni5~mni~E~MTv u ds=nau63a 
d A - "60b909 

d - rnS~P1 
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uudfnnw:: n711~f ~ ~ I U K I U ~ S ~ V O J ~ ~ ~ ~ W ~ L L I ( R J O O ~ U I L L ~ L ~ U ~ T ~ ~ P ~ ~ ~ ~ ~  

f m  (Good. 1973. p. 6) ~ ~ ~ R ~ I ~ M u ~ L I ~ I o J w A ~ B J ~ P ~ ~ ~ ~ ~ ~ I ~ ~ ~ T ~ u ~ ? " ~ ~  

wili?uqn~niani~duw M U - I U ~ ; J  ~ ~ T ~ ~ ~ ~ ~ J R ~ I U ~ ~ M ~ D K W ~ ~ ~ ~ ~ O ~ M ~ J ~ I ~ ~ U U ~ J ~ R L I  
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X 
i i~nanmui n ~ i u i i n ~ 8 a d i ~ n i ~ ~ ' 1 1 ~ ~ ~ ~ ~ ~ a u 1 i u u n n ~ a ' ~ 1 ~ m l a " a  ~iu.unmiteuaiimuaanrilw 

4 iiuu A o  ituu2n - iia iiuurWuA1 ituuCud os:truurzjnnwau 

2. LLUUII~ROUUI~I~~U VIUIU~;J ~ r ~ u n ~ a a ~ ~ ~ ~ ~ m w ~ ~ u ~ n ~ 4 1 a d ~ ~ " s f l t b  

ih 7 Id ~ ~ ~ i ~ ~ n o ~ ~ ~ n ~ a ~ ~  ijnm?rn~7eM' os:l l iud~~ndl~lsu5?wn7~ duw3;iu 

n h A  !uins;iulunl~dlrQwn?~~a~ ~ % ~ ~ S ~ ~ ~ : L L M U L L B L L L ~ R ~ ~ ~ U M B J ~ L I " U D J ~ ~  bbuu 

?'la n v ~ l ~ w  (2547, M ~ I  142 - 147) I ~ U ~ J L ~ U Y ~ R ~ ~ U A W A ~ % J ~ W ~ M ~ ~ ~ I ~  

Gauvanrilu 2 d~:~nnkd 
Y a I. r r u u n n a o u ~ ~ ~ a i ~ ~ u u  (teacher made test) t~wuuunanaudn~ni l~uw 

1%6dntlni?ldlw~niudnw LA ol$-%w w ~ u ~ n h ~ ~ u n i u a i u i r o n i a ~ a ~ n i - i u u ~ ~ ~ i u u  
2 i ~ i f i t l u~ub~d i l -s iu ' ja l  auunnmuuds:mnd~n ~ilJuu~$\awqcnsm ~dannuin?~ 

i i ~ n a ~ ~ ~ ~ d a ~ n a u l y 1 i ~ ~ ~ * ~ ~ n ' u d u u ~ 9 ~ i  ~'rsdiud~~mni iuunw ~ ~ u g n r S a  IriFiau 
~ n " i ~ ~ ~ i : f i ~ 1 ~ ~ n 1 ~ 1 1 8 ~ ~ 1 a a s u ~ d u ~ a ~ ~ u ~ i l a ' d a ~ d  ~ ~ ~ ~ ~ ~ n d n i s ~ i ~ m n i w  

vaadanau oa:diul~~~on"lun"il:+q ul~"ln*lruunnaauA~~zuniw ~~acGnbJlGds:~uau' 

16{uri7tr814 a.uunnaaullr:~nnuduj~ili~aanl;in 2 aiim W u 
1.1 L L U U I I ~ B O U R ~ U ~ L I J  L ~ ~ U L L U U ~ ~ ~ O U ~ ~ ~ ? M U ~ R ~ ~ ~ ~ M ? ~ I I ~ H ~ I ~ S '  

~ ~ ~ ~ r n ' n s l r t ~ o u ~ n o ~ ~ a m ~ n a ~ u f  R ~ I U W R  LOFIRW~GEI~ IJL~~U~ 

I .2 auunm~nudrih MPTEILLUUIGFIDU~?~ ~ ~ ~ ~ ~ ~ u n n a a u d r i l ~ u n l d  

$~h-nu~!uu,aui#u 7 ~Praid inau~l i~ i ian~~uu4in 'mi i~ ou $ ~ l n u u ! i i ~ u n ? ~ o ~ n ~ ~ ~ 7 ~ ~  

n ? 7 u 8 a l n ' a d l ~ n ? ' 7 ~ ' ~ 1 ~ 1 ~  L M ! O U L L U L I W ~ B D U ~ ~ ~ ~ ~ ~ ~ J  L L U E I W ~ ~ O U ~ G W ~ L L ~ ~ D ~ ~ L ~ ~ U  

4 tiuu # a  uuunnnau;n - Wm auunnaau~RuAi auunmnou~ui ~~s:auunnsuu 

~gannou 

2. uuunnaouu7mr;iu ~iruuuunnnnudi~in ~n i?u~n i 'uo~~f iu~rou~~ 'Id 
a 

!k@'nil~uu~n u ~ ~ d s m q ~  h uns:uawnis ~"4af'snlsd~il ws:uu aarl.a*iqa~ulnnil 
d' ~ r u u n n ~ a u ~ n ~ ~ i ? ~ u w  d n ~ s ? ~ ~ s i : ~ ~ r a c d T ' u d ~ ~ o e i ~ ~ ~ o ~ ~ q m n i w  iiu~ns;~urnu?m 

d i ~ d ~ n ~ 6 o r i i ~ n < i ~ u m  ~ L ~ ~ ~ ~ ~ ~ ~ ~ ~ : L ~ W ~ " ~ ~ ~ ~ ~ ~ R ~ ~ U L ~ U U I R I ~ ~ W O ~  2 dr-nqs 

~ 1 ~ 3 ~ 7 ~ ~ u n l ~ d l ~ ~ ~ n 7 1 ~ ~ 0 ~ 1  ~ J ~ J ~ I $ R P L ~ ~ L I U U ~ R R B U U ~ V ~ T ~ I U I ~ O ~ R ~ ~ ~ ~ U  

n ~ ~ d ~ r ~ w n ~ ~ ~ a u o - ~ ~  ~UA~YI!DM~'U~~:MFIDU 1 1 ~ : u ~ n g ~ u ~ u r n r u d a n ~ ~ ~ ~ ~ u ~ u n : ~ 1 ~ u  

d ~ ~ l i i n i u u n n ~ a u u ~ n . r ; i u . ~ c ~ i a s u ~ ~ ~ u  L ~ B ~ J R . T U  R~~:LL~IFI~IUIIU~[IR:LLUU 
l G a ~ ~ < u i i  l n r ~ r i ~  aau i W  UJIT h o i i n m ? i d n  W (norm) ii~aiurd%o.u~~ouw:~twwlri~ 

uiwsyu~G uaKu 
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n"n~:nszu a ~ n l % n w ? n  211PI7tW5" (scientific process skills) 

n~rl%fTnw:ns:u~ w n i ~ n i ~ 3 n  uimaniuu J ~fiuuiilu$~~i~ilwlum.1~'7u w i  
P 

~ ~ ~ ~ R ~ R W ~ ~ ~ ~ W ~ J ~ ~ ~ ~ ~ O ~ W ~ $ ~ ~ ~ O ~ ~ ~ T ~ ~ ~ ~ J ' M ~ ~ ~ ~ ~ ~ ~ I ~ " ~ ~ L ~ I W I H W  IWSI:~~R~~JIW 
t X 

n i o ~ u a a u u o ~ ~ ' a m m i ~ ? ~ u i n ~ a w ~  iida:~unouuwordse~un~~u ~ E B M " S D ~ ' B J L M R ~ T I U  
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2. f j ~ ~ ~ n w " ~ ~ ~ 6 n ~ ~ n ~ z l r ~ ~ n ~ ~ n ~ ~ ~ n u i ~ i ~ ~ ~  

. n " n w r n ~ r u a u n i ~ ~ 1 ~ ? n ~ 1 1 ~ ~ ~ m f  ~ i j u ~ n ~ : n i ~ G ~ w a ~ . i b ' n 7 n u i ~ i a m f  
dhr~~tdunisdnwr iwni l  B U L ~ ~ W ~ R ~ U !  ~~n:~m'ilq~id7;r 7 finu-ns:uaun~sni.s 

?1~076178mfl6b~~i90on LEIU 13 n " n u : 1 n n ~ ~ m 7 ~ 1 1 ~ 1 ~ l a ~ ~ ~ ? n ~ ~ o b ~ ? n ? r d o n a l ~ ~ n ~ 7 3 ~ ~ 1  

nlo?n u l ~ l l  n d  (The American Association for the Advancement of science-AAAS) 4 4  
2:: Y d~:nnvniu ~ n t ~ : n ~ : u ~ u n ~ s n ~ ~ i n ~ ~ ~ i ~ m ~ 1 1 ~ ~ ~ ~ ~ ~  8 %WL L L B : ~ ~ ?  W : ~ T : U ~ U ~ I ~  

n7~?nuin~sni$uw~~ 5 Cnwr r n r < w k ~ n r r u n i ~ i s u u ~ ~ ~ u ' ~ " ? n o ~ ~ ~ a n f ~ ~ ~ a ' a s u i ~ ~ i l w  
u u a  s:R'u~ln y n u u ~ n n i l w t n ~ t ~ l a u n i s ~ i ~ ~ n e r i ~ ~ i  I~riluflnl*r~~;~u~~n'~?an"ufL'rtlu 

13 ni i i i e  i~dr aomilunjd (aa~m, 2547, MCI 145 - 152) 
ha: Y 

1 ) w r n ~ : u - l u n ~ ~ n i ~ ~ n a i ~ ~ i ~ m ~ " ~ ~ ~ ~ ~ u ~ ~ t b  (basic science process skill) 

2) ~ n u r n ~ r ~ 3 u n l s n l ~ ? n  uln l  H~?;$UM su (integrated science process 

skill) 

~ n w : h  2 dr:~nndnoa:~iiunnjdd 
45 d' Cnlr~ns-u ~ H ~ ~ . ~ I J ~ P ~ u ~ w ~ ~ ~ ~ w P ~ w ~ ~ ~ ~ M  i l l -nauh o fin w:ciiiYy 

a {nu: ?in 

I) n13k?~"9~ (observing) MUIU!  J ~ ~ I A ~ ~ I A ~ I ~ ~ ' ~ ~ ~ ~ I T % " ~ Y ~ : ~ I P ~ ~ B J ~ H  
v 

a d i ~ % n u d ~ ~ ~ d ~ r r i a ~ ~ i n o e i ~ ~ ~ 3 u n " u  d~l6~ir i  n i  ayn Pu~~srnquihw'R i f i h G a  

~ n u n w < u i m ~ ~ ~ n d s i n ~ n i ~ n i  ~ n u d ~ n d s : a ~ 6 ~ ~ r ~ ~ u ' a ~ a ~ ~ ~ ~ u r n s f l e t d u n u a r ~ J ~ u ~  
E X  ndu h o ~ h i l ~ d i l s ~ a u n i s s l b " r ~ ~ ~ n a ~ ~ ~ 6 m 1 ~ u ~ a ~ ~ K ~ ~ n ~ Z ~ n ~ ~ ~ ~ ~ a ~ a ~ n  
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2) CnutnlrTn (measuring) nu7 u 6 ~  n37 u ~ i u ~ ~ r i l u n i ~ ~ d i m 4 ~ ~ i  ~ a ' m  
~-1d3uqruua4i~di~q I ~ ~ a t i i q n ~ ~ a ~  I n  o i j ~ r i 3  ufiGuinua onrmuldi;~n~~i3anla' 

~ ~ P ~ D J ~ B ~ ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ ~ ~ ~ J L M U ~ ~ ~ ~ U ~ ~ ~ J ~ ~ D J ~ I ~ ~ " R ~ " ~ U  
3) fin wz~un i~~%bau~ iu7u  (using numbers) ~ u ' l  U ~ J  na7u a i ~ i % n % u n l ~  

d B 
u~ninu i r n  os:~i.r~~i?lav~i~an~ciirliu~nrua~~~ln~~nu~aiil~~6~~nni~&inn n i ~ i n  

d A 2 "  d 
n isnnaa~ ln t l n~~ l i suu~min i i~aw~ "unnvnviu~ n~un~ri lunri iolu?n RU ~ I U  LIEILR-~  

i u  ar$a~namJild"si t l C ~ u ~ i ~ n ~ ~ t l a < u ~ ~ l ~ a b a ~ 1 ~ ~ j d I ~ ~ 7 n n 7 5 ~ 7 u a m  azd? UIK 

spacelrelationship) ~ ~ 7 t l f i d  F13761 ~ I ~ ~ I T ~ ~ ~ u ~ I T M ~ ~ ~ I B J ~ ~ W " ~ ~ T ~ P S ~ ~ J  3 s8 $u 2 2; 
d " d  ~ : ~ h ~ ~ i i ? m ~ ~ ~ a ~ u a ~ a " m ~ ~ t b 4 n u o n 7 ' ~ ~ ~ ~ ~ a t ~ i i ~  B4b~i~r i  nmn 

d 
~ ~ ~ ~ ~ ~ ~ M ~ ~ J ~ ~ T ~ ~ ~ U U L L ~ ~ J ~ ~ L ~ M ~ J ~ O ~ ~ ~ B J ~ ~ ~ ? ~ U L ~ W A ~ ~ T : M ~ ~ J ~ T I ~ B Z I O J ~ ~ ~  

~id~nu\dn"ll iaa~ 

6 )  K n ~ l : n ~ s a ~ ~ ~ i a ~ i C i u ~ i n $ o ~ ~  (inferring) M 111ni;~ ~ 7 1 ~ ~ 1 ~ 1 ~ t I ~ ~ i = l l ~ ~ + l  

u'or?nd!'ainni~kinwin? ~~'sodsin~nisru^ld~~w'wa'n'un~~u~~~ad~:auni~&~~u 

7) ~ n w : n i s ~ ~ n ~ c i ~ o a e 8 o n ~ ~ n n u i o ~ u ~ ~  (communication) MUIL~~~J R31U 
d A d U  ~ i n i s n ~ u n i ~ f i ~ a ~ a i u d I ~ ~ i n n i ~ ~ ~ ~ n m  nlrnnaad ~ ~ o a i n u n l i ~ a u n u u a ~ ~ ~ u ~ ~  

8) f iw:n i r~ lu l  fl (predicting) Y I U ? L I ~ ~  ~ ~ I u ~ ~ J I ~ ~ % u ~ ~ ~ ~ I u ~  U M % H ~ W H ~ M  
a A 6 A a Y  ud a C ~ n o r ~ i i n $ w i w ~ h  ~ m u s ~ ~ o n i r ~ ~ t n n d s i n g n ~ ~ m n i n m u w d ~  n?unmu;n~du 

~ r i n n l r  ng ~ i a n ~ w ~ 1 u ~ u d ~ u u 7 i ~ t l 1 u n i ~ ~ i ~ ~ u  
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t 
2) fi W L ~ ~ T R J  H U U  W Z I U  (formulating hypothesis) M U I  U$J R ~ I U B ~ ~ I ~ S O I U  

~ ~ ~ ~ ~ ~ ' Q ~ ~ ~ ~ ? ~ ~ ~ F ~ ~ O ^ ~ U I L I ~ J ~ ~ U R ~ ~ O U ~ ~ J M ~ ~ " ~ ~ D M ~ P ~ ~ I L Q U ~ ~ ~ ' ~ ? R R O J  ldiln3?98EilJ 

n ~ i a ~ ~ n l o ~ ~ i l u ~ 3 ~ 1 ~ ~ f  ooifu i01d a a ~ ~ i j ~ u ~ i l ~ ~ a ~ i l ~ ~ i u d  L L H @ I J ~ ~ S R ~ G I R : L U ~ J D ~ B  

4 ad* 

3) f i w : n l 3 f l l ~ w R ~ u l l l i % J d g ~ l R n 7 3  (defining operationally) i l h l l  U!J H71U 

m u ~ s n ~ ~ n ~ s s : ~ n ~ ~ r ~ ~ ~ ~ " ~ ~ " ' ~ r ~ i ~ ~ d ~ ~ m ~ ~ ~ ~ n ~ ~ ~ n m I ~ ~ u ~ o i ~ ~ j m ~ ~ ~ ~ n ~ ~ ~ n m ~ ~   do 
' I ~ ~ R ? ~ U L G I ~ P R S J ~ ~ [ U ~ J ~ ! ~ B ~ U ? S ~ & I ~ ~ ! ~  d~n~ss:~n~iu~ufi~$~onjnii~bilui~ 

~ ~ ~ i l w u d ~ ~ d ~ l w m ~ d ~ 1 ~ m n l s n n c r o ~ d n ! ~  

4) wYnw=ni'in F I R ~ J  (experimenting) w u ~ u f I  J na iu  ~ i a ~ i ~ n % u n ~ s d ~ b G t b n - 1 4  
a ua 

ns~anaunuui;~whnni-innsu~ d J ~ i u $ ~ ~ ~ i n 1 1 u u n a u u n 7 ~ n w a a ~  n isdgunnv 
nni lu~ ~ ~ n u u d s o n ~ ~ u u ' l ~ n a n n e u m ~ ~ a " ~ w o d n 3 ~ ~ ~ 0 ~ ~ ~ ~ n & a ~  l 

5 )  ~ n n w ~ n i ~ ~ n ~ i u ~ u l u ~ a ; a a a : s J u ' o ~ d  (interpreting data) MIUI U ~ J  R?iU 

B I U T S ~ ~ U ~ ~ T U T T U I  u R ~ U M  01 UTI a d b a  j ? ~ d l ~ ~ m n ~ : d l  oa:a ~ 'Lwadeuu~l f lwn~ .r  
A aun~ iunu louh  ~ ~ a : r i i ~ d ~ n ~ . i ~ ~ ~ n a ~ ~ ~ u w " ~ & ~ ~ ~ a ~  R ~ L ~ U ~ ~ O ~ ~ " U ~ ~ L L ~ T ~ ~ O ~ ~ I T  

Znwi 

3. n s t u a w n ~ s ~ ~ u ~ ~ ~ ~ n i ~ p l " n w ~ n ~ ~ u a ~ d n i ~ n i ~ S n u ~ n i a m i ~ t a r w  q l n 3 ~ u  มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เท
พส
ตร
ี



14) ?IR? J nuu nu3ni,?n??u~n L~~u~~I&J$u (mental model) 

15) ~ ~ u ~ ~ u ~ a i l r ? a ~ i a ~ ~ u d ~ i u ~ n i i ~ r u i i i ~ ~ a i ~ i ~ ~ ~ n ~ ~ ~ i i i m ~ ~  

16) ~ ~ ~ ~ ~ ~ L ~ ~ ~ L ~ ~ J K u R ? I u E R ~ Q B J ~ ~ ~ % s ~ ~ H o  
' d u  

i 7) msuida~?iu~anu~a~0~1n~\1n LMU ~ " s ~ i h i n n i ~ & ~ n n  ~ ~ ~ ~ A n ~ a i n n s i u  

+aFiuwu~~a:u'a;a~in~onm~ hn Guflndir 7 ~ r ~ u S a ~  

18) L ~ ~ U S ? U S ? U ~ ~ ~ ~ B ~ O O ~ I J ~ ~ ~ ~ ~ ~ E ~ ~ ~  

19) h < a y n u i $ n ~ l ~ f i u u ~ i 3 ~ 1 u  
20) n i s l ~ ~ n + a ~ i j u u d i ~ n n ~ o ~  qJ 

21) nisi?-- n?g (measuring) 

22) Gtb~n~aih~nn~~i7oun"~ L L ~ L F I ~ ~ ~ ; J ~ ~ U  

23) n ~ ~ r i ~ ~ n n i ~ i l i ~ i n ~ m i a n i ~ p 1 m ~ o ~  

24) ~ ? u 5 7 u w n i ~ 6 ~ ~ ~ n i r a % ~ 1 7 t l l u ~ ~ o i u  ~ ~ a z u i r f ! n ~ ~ u ~ i u ~ i w  
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29) nmuf in~re:~~? wa r B ~ f i u 7 m  (reasoning -+ forrnular) 

30) i i n ~ i u ~ n ~ ~ u ~ ~ n ~ i ~ ~ f i ~ ~ i m  
d 

31) ~ % i n a i u ~ a ~ s a a u T u ~  x ~ i w i 6 i  rrozras-, 

32) n i ~ I ~ n ~ s n ~ u ~ u a n i u n ~ ~ d u ~ : ~ i i ~ n ~ ~ n  w 09 

n- d d s o n s 4 1 ~ u a z w ~ a ~  UYI ~n u a h 9  

1. s7~3:u"ld-sz~ner~ 

f i a 3  hun'nblhl?a (2550, un6mria) 1 ~ f i n w n l s ~ m n l ~ ~ s u u ~ 1 4 0 9  Travel 

I n  LIl%~duulJ Backward Design b n n i i ~  WHERETO ae: ' l%nl3r?ou~l l~1~$3~l !  0 

& u k o u d n ~ 4 l d  3 n$ums:nl3l"sewinl137ei1~da:~n~1 PI iwPsuwnGl~a dlrna.r .~W~e 

%~inpl"s:inu D n l ~ d n ~  2550 i w  sn~~?~uiuw.uii  w e n i 5 f i n u ~ d a ~  Travel vaoriniiau 

udnl*~'~A 3 d ~soulrn ul$$ LIJII Backward Design L W R ~ R  WHERETO LL~L?+MS 

~ ~ ~ o u ~ ~ ~ u u i ~ u d a i i n ~ i u ~ ~ n n d i ~ ~ u ~ d a i t l " s u l l  i iuu wanlsfiuuf&a~ Travel II OJC~LPSL~U 
Y 8 u ~ ~ u u d n w 3 6  3 ~T~~~u~~H:YIFT;IPTuu wuiiU;7Eusb~n~~w"$d~ui~uia~1~r 15.67 

~ ! ~ T T M  i 7 m ~ i i i  (2550. ~nRI61Lia) I ~ ~ i ~ i l ~ ~ ~ ~ ~ ~ n ~ ~ Z ~ ~ ~ a t w " ~ u ~ t i ~ u n i ~ ~ w  

n l ~ i i u u f  Backward Design nium-ienisfiuui~ad: nl~:uigRad gud~:no8nl*idd 6 

wuimlnn isAna~n 'un% ii w u n i ~ h  n - n t u u i  Backward Design n i u  nis:nirl'ruw~ 
Y d '  Aade m.i-uqBnd ~ E I J  m u u 6 ? n ~ u ~ ~ r s o ~ n  < ~ d r : n u ~ n w ~ i  6 w u i i  i~wun7~$anls 
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t 
f iuw~~ i jn~~u~~u i :nuu inn~n iws~u~~a :~ i lus iuhu  $nfiou~ovdiu~nmw'n7lds:l~u 
sYi,ua: 93.75 

snamw n~uc  (2551, ~ $ 4 )  1 ~ ~ n w i m r ~ m n i s ~ ~ u ~ f ~ a d n 1 3 1 ~ u u k i i i t o 4  

~ - i - i m n r ~ u ~ u ~ d w ~ ~ ~ w u a ~ ~ n ~ ~ o w 4 u ~ n u u ~ n u ~ ~ i  6 n ~ u a i s r n i ~ f i e w ~ n i v ~ ~ w ~ ~  

1rdl"suuw qri'inui dirnow y i i  T~nin~in:~nw rnnisoud 2 DmsBnw 2550 lnuld 
ad auu Backward Design knnfin WHERETO oa:?"a? uuuuun~:u3unir wuil 

w a n ~ ~ T ~ n ~ ~ ~ 3 o u ~ i d ~ : : ~ ~ 1 % n i w  bdin'u 83.10180.09 & f i d ~ r % n 8 ~ n ~ r i ~ < u  0.5157 
d - rinl"suwi~~iuFi~w~lilIun~~b'sa~~u~~~u~~~nngn x = 4.70 s.0 = 0.51 

3-t$ ~ 8 u 1 ~ ~ 2 5 5 1 ,  uncmda) ln 'dn w~dn~n ind?ou i~uu  w atYuqnc 

~ v i i n i s ~ 3 ~ ~ w ~ ~ n i i r i a u ~ o u a d ~ ~ i i ~ ~ d 7 ~ ~ n i ~ n 6 1 ~ ~ : 6 ~  U .05 

v^iui amnu (2552. unKmrio) 1 ~ ~ n w i u a r i u ~ n ~ n i ~ n ~ s ~ ~ ~ 1 ~ 1 ~ 1 ~ : ~ n w :  

n%:u3uni~wi~~n t r i ~ ~ ~ ? ~ m ~ ? m r n  3wospd"nfi'jeuiT~n8~dnwiYI~ 4 4 fiuuo?nn7sil'mn7s 

Psuw$notqYTu~ilu;~u H~~IS' ITUIUWU~I  w ~ i i ~ ~ n ~ n i n l ~ n i ~ i ~ ~ ~ ~ ~ ~ i l u i a u ~ e  70.50 

Y ~ J F I : L L ~ U L ~ U  ~ n ~ ? u ~ $ d ~ ~ ~ n s l b $ ~ r n ~ 9 u i a a a :  75 ~ J J U Y ~ L ? L ~ ~ ~ $ ~ W U ~  !R:LLUU 

fi~:ns:u3uni3~74~n U ~ + T I B ~ ; L A ~  ~1~m~ilu~~i3 LIRE 74.63 i ~ n ~ u u i  witblnmFnC~mlil~ 
" 

Taua: 82.50 ~asiiu~uCnt%~n"~viwi 

@ H m l  8171~ (2552, U W ~ ~ O )  I ~ ~ ~ U I C I R ~ ~ U ~ ~ ~ ~ I ~ ~ ~ T L " ~ O U ~ ~ R ~ ~ ~ " ~ W ~  

n5:uaun75~11~?~1uiar7wm4rrazn~~uGma%*7~ass6n~~3w u~ari~nf.ua~sa"n~"su 

&riliou;nuidd 2 i n u l G f i ~ n ~ ~ u l n r ~ ~ i u i n o ~ ~ ~ ~ m $  IR UL~+UU~GUUC~~EI(OULLUU 

dn W wuii w n ~ u q n ~ n i ~ n i . r ~ ~ a u u a - ~ i ~ w : n s : u ~ u n ~ s n l ~ 3 n o ~ ~ ~ a ~ i r ~ ~ ~ f i ~ ~ ~ ~ ~ ~  
n 
3n EJIRI n n i ~ ~ n i i n ~ ~ a a ~ b r u u ~ n ~  o t j q ~ i ~ u  i7cqn74 ROE~T=:CU .05 

2. s ~ ~ r % ~ d w d x ~ n ~  
89% (Orvik, 2003, abstract) IAWn w i  w an~~nauauu~u  ia7:~7~aia~~n"u 

u'nflnwwwiSn u + ~ a r i ~ m f  % U ~ J M ? ~ ~ L I I C U ~ ~ F I ~ I ~  I'UII~I~I'~UTIG"UJSTI~~W u i ~ t i ~ m f  
~ o l d n ~ u n n s n o ~ f i n i s n u u " a ~ a ~ r ~ i n ~ i ~ j  l ~ ~ i n ~ u i ~ ~ u i f i u n ~ r u . a ~ ~ u s ~ ^ l a ~  7l 

* dm.,* ? n o i ~ ~ a m i  nmu ~ ~ ~ ~ u ~ ~ ~ ~ ~ L H I ~ : w I J ~ w  n1ari~~15" ~~stnr:u-runmv;un?n uimani 

d ih I l f l un? r f l~~m un3Tuliuil ~%~~uwuuu"a~rn:~ifiai~~.ri1~1~ps"pa'n~n13-~~~ J a i v i  

5~ o ~ ~ ~ a ~ ~ ~ n ~ ~ u ~ ~ ' ~ I ~ Z u ~ ~ ~ u " ~ ~ i ~ ° ~ ~ ~ ~ ~ ~ i w t l i ~ [ ~ a w i ~ i n G u  
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d 
(Lee, 2003, abstract) ~ ~ ~ ~ W I ( ~ ~ ~ L I U V E I  J R ~ ~ U L T ~ ] ~ ~ ~ I S ~ ' I I ~ ~ H D U L L  LLW.LLU? 

ad A 

~ ~ J ' ~ ~ ~ ~ ~ ~ ~ ~ ~ W U L L R L ~ ~ ~ U L R ~ : R ~ R ~ I U $ U ~ ~ S ~ ~ L I U ~ ~ U I R I H A S ? U T L S ; U ~ ~ ~ ~ : I I U  

dnwi wanlsf Cuiuwuil ~ ~ r i ~ ~ l ~ ~ l % ~ ~ n ~ o ' l " ~ l ~ n ~ ~ ~ a u I u ~ a ~ f i o u  ?RIST~UWUUUY 
r~u~au3 n7;rqnl&i a u$!R.~~uni~~ou'in u i ~ i ~ w i n ~ d ~ ~ ~ ~ ~ d n ~ ~ a l ~ ~ a i ~ 0 ~ 6 d ~ r n a ~  
uo~v7~mu~~nisaowfi~a7a h6!adl~ainian~l-nau?1n ~ I P ~ I R R ~ ~ U J : C U ~ T : O U ~ ~ W I  

G ~ L I M ~ & ~ u  
i a u % ~ b n i % i 7 i i o n ~ ~ u  $J~-I~u;w ~ 4 Y 1 d ~ 4 4 6  ~ ~ ~ 1 ~ ~ w u i n a i u ~ ~ i % ~ % u ~ ) l ~ ~ ~ ~  

64 d %u?n u v n ~ m ~ . n s u  nms~i?uCu$i an7sds: a u ~ ~ ~ u h r i ~ % l a n ~ s ~ ~ ~ u ~ w a i ~ ~ i ~ m ~  

$ I J I I T ~ ~  u (Ebrahim, 2004, abstract) 16; *HI w ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ 1 3 ~ 3  UU? Yl U ~ R ~ R A ~  

~ ~ n r ~ a n n i i e i a i i n o ~ ~ i a ~ + w ' u ~ ~ u  aearinduudfiuuniu~ni~~~:b'ruu~~u~l~u~m HIU 

.~ra.m~s~?uui Innn~unnaa~la7laaw1~~1'u~'u~~i: niunququla7Zaouauudni 

H R ~ I T ~ < U W U ~ I  r i n ~ r u u n ~ u n n n s ~ i w ~ ~ ~ ~ n ~ n ~ ~ n ~ ~ ~ " r ~ 1 ~ ~ 1 i ~ ~ r n u n l ~ u ~ ~ l i n n i ~ ~ h ~ ~ r r : :  

Z L ~ I  mn~i~io3n-13n U-IH-I~FIT' uam~i15~~au~~uu~ur~i::~iuisn~iIe19fl6e1sr~u wa 

1uIr~Psuuds:nndn w3 omn d ~ ~ ~ N i n i r J ~ ~ " a a u u u u ~ u u ~ i r i i ~ n a i u ~ ~ ~ ~ ~ w ^ ? a i  
* LYL *a 

~ n o ~ ~ i ~ n i d ~ o l ~ ~ i ~ ~ ~ u ~ n ~ n ~ ~ n ~ ' i ~ o u  Gnl*:dgun ~ a n m u r i i l y ~ l  ~muRnai ipmm6 
Y 

nilw:ns:uaun~sm~~inoin~aniuotrinEuul$~~uu 
4 a Ul l l ln  (G Marbach. 2006, abstract) ~ I ~ ? < D R ~ J ~ ~ ~ U ~ ~ T ~ S ~ O ~ ~ ~ B J L ~ D V O J  

A d ,  
R ~ ~ ~ U , R T R ~ + I L ~ U C E ~ ~ ~ U F ~ ~ ~ ~ E Y  3 ~ n m w i 3 u ~ n t l 7 f i ~ a  o a : i l ~ i u d ~ ~ ~ ? n r i ~ u I u  

~ ~ ~ ~ s u u d i ~ ~ d s m s n a u ~ ~ ~ u ~ o u  ~nui i7r?a lwn$un~\u~vm~io~  ~u:aiu~i iamitn: iu 
d uan u u~ani;o~o5n, I n  u'l~~~uunouniu wnnisdnwlwuii n;ri~uuindnmu~aai-t 

nisauu?n o i ~ i n w i n m a n i l u n l r n a u  h oln~i"snu~iiw~uu"nsi ua:la?'snauruuu 
d 

~ u r a i r n 7 n m u ~  ~ ~ a : m ~ r i ~ ~ u a u ~ n s ; i ~ ' u ~ ~ ~ ~ ~ ~ ~ : ' u o ~ ~ r r ~ n n  t i l u i Y s ~ u M ~ d a : u j ~ u  
1vin;~'wu~la'n~saeu~~uuu" i i~w~aGdrg~a~n~a arluIw~?uwdwfid vnl~~~uunmrou 

% ~ I Y ~ J ~ ~ ~ ~ U L ~ L I ~ L ~ ~ G E I ~ J  
L L R u L L ~ ~  (Candace. 2007, abstract) ~ ~ ~ W ~ I V ~ F I ~ ~ U L ~ E I ~ ~ ~ J R  j~6117fu 

f n u i p l i ~ n ~ ~ ~ a : n i s a i l u ~ p 1 ~ 1 i ~ ~ ~ n 9 "  : n ~ f i n ? ~ ~ ~ n ~ ~ ~ u m ~ d ~ ; d n i s ~ n 2 n f n o ~ ~ i ~ n i  
t f a -  s d  ct 

lua~qGsir-idu n l s i n w ~ n ~ ~ u  n?m?l]s:n~niw a ~ n w  uuua~uo~n;?noi~i~ni  มห
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w I s n d  (P de Jong. 2007, abstract) n ~ ~ ^ 7 ~ u l u n ~ ~ 6 i i l w n ~ r i n w ~ n ~ ~ u ~ u w " u 6  
s ~ ~ i ~ ~ n ~ s n o w ' i n u i p l ~ ~ w i ~ ~ t l n ~ t ~ ~ u n i ~ ~ u  b t i ~ : : I . u ~ : : ~ ~ ~ ~ ~ : n ~ d n w ~  i~a-wal iu~niwm~ 

&tbf l?~Ei l~  617'137 ~ ~ A : R ~ ~ F I F ~ ~ R F I < T I D ~ ~ ~ " ~ ~ ~ u u  ' i ~ ~ ~ T l l + 7 f ~ M ' n b " s f J ~ ' l ~ 9 ~ 6 l l  K-5 43fitltb 

? w  u ,m~mf$au n s r v 3 ~ n i 5 3 1 ~ ~ a q : ~  R ~ ~ ~ ~ ~ W ~ W U ~ ~ C ~ L ~ U U ~ L ? U U ? W  u7817~61f 63 u 
nrculunls "a~ic~:~m-ril~$ii w n ~ ~ l d w n i i u q n ~ n i s n ~ ~ i ~ u u ~ u . i ~ u i ~ ~ n i ~ ~ ~ u n ~ w ~  
~ L R ~ R ~ ~ S I ~ ~ R R ~ ~ R ~ ~ E ~ ~ ~ L L B ~ ~ J W U ~ ~ ~ ~ ~ U Y ~ ~ ~ ~ ~ ~ ~ ~ ~ M ~ ~ ~ J ~ ~ T ~ L I M " U O J S % ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ W ~  

X 
L L R ~ R ~ ~ F I B I ' I A F I ~  2 1 ~ ~ l a " n A t l ~ l ~ ~ t 6 ~  K-5 ~ ~ B J B J I ~ ~ ~ U ~ ~ I L ~ B J  

b1'S"n 11a~a3fa (Jack Hassard, 2008, abstract) ~ n n i . a i n w i n i 4 ~ n  0 1 ~ 7 € i w  i 
4, 

r ~ a i ~ n ~ ~ n s u i n u i n i a n i n ~ ~ 1 ~ n s r u ~ u n i r ' i u ~ a i : ~ i n ~ ~ ~ ~  daJsmsuni o~unouuo~ 

nlskinn ~ r i w l ~ i i o 7 n  t d a I ~ ~ f i r i ) n ~ ~ ~ s ~ n m  n is in  n7snnnvd 14 o ~ 1 ~ i ~ m a u u o ~ i 7 ~ ~ ~  

~3an~mrtaunw?n~iuf tR ~ ~ ~ ~ W U L L W ~ U E ~ ~ ~ ~ ~ ~ W I P ~ W R Q ~ ~ ~ ~ ~ ~ ~ U  ~IS~OUILUU~ULAI:: 

Iu<u~i?ou?nuinlan; u l s L i o n ~ f i ~ ~ l n m n  n~ua~~<inu i r  ~ J I % I L ~ D M ~ ~ ~ ~ : R O ~ ~  Lau 

a i 9 i l ~ ~ i 3 u  Inductive Inquiry, Deductive Inquiry M% Problem Solving n'y6 blerilr~fh4 wa fl 
6u ~ ~ i s u u d s ~ m u ~ ~ n d i ~ d d ~ ~ ~ ~ ~ " b u n i ~ ~ i l  a i l r v n m a ~ u ~ a ~  ord tI llvv 

,c. t a i n r a n m s ~ ~ n r ~ ~ u ~ u u n ~ l u d r r  i n n a s : d i ~ d r : ~ n ~ ~ ~ ~ 1 ~ 6 d n w i n ~ ~ ~ w , s d i i u u  
n i ~ % ~ n i ~ P , u u i r d ~ ~ u ~  UU ~ ~ S R O M U ~ L I  Backward Design ~ ~ ! ~ I S L ? L I W ~ ~ ~ B J R ~ J : ~ T J  7 a!d 

I 'stonnn'a~nit i l  ~ ~ u ~ ~ ~ u ~ ~ n ~ ~ ~ a ~ i ~ ~ " s 1 1 1 b 1 r i v ~ u n r i u ~ n ~ ~ ~ ~ n i ~ ~ s u w ~ ~ ~ ~ n " n ~ ~  U 

X n s : u ~ u n i ~ n ~ ~ ? n s i ~ ~ a w 4 ~ ~ " ~ ~  i in~idi l i l~soui~uu~umi-auwdn~asn~~' i~u~snnrja~ 

hi1 ^ 7 8 r n ~ a o u d ~ ~ ~ n ~ a ~ u ~ l . a ' n " u ~ d  11ulJ?l75~8~~11 Backward Design RlaJl3tJ 

h w i  w a ~ ~ ~ n h i ~ n ~ ~ i " ~ ~ ~ m ' ~ u ~ i ~  1i i~du16  brhi~u~nici~ara~nn?~$d'bfiu 

n i ~ i 1 9 ~ n ? ~ % u d  old 
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