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ABSTRAC 

The purpose of thiF research was to compare the learning achievement of fust year 

I3achelor's degree accounting students on business mathemaks namely "Analysis of Geometrym in 

the topic of straight line and parabola. 

The cornparkan was wried out among the group nceiving instruction by the teacher 

with levis'i duough the aid of computer Lessons, the p u p  receiving imshuction and revision 

k !  armputex lessons' aid, and the group reoeiving insuuction and rcvision by the tewher. 

'I'he resulb of the study were ar follo.ss. _~ 

1. lk learning achievement of fim year aswunting students on business 

n:- 'Analysis of geometryn in the topic of straight iioe and parabola b e e n  the group 

receiving hshwtion by the teacher with revision through the aid of computer lc~sons and the p u p  

receking ktnction and revision lhrough ~om~uter~lcrsons '  aid m i v e d  the mean scores of the test 

different h m  each other with no statisdcal significant at 95% level of confidence.. 

2. The laming achievement of first year accounting studenu on business 

marhematin, YAnalysis of geommy" in the topic of suaighl line and parabola showed that the group 

receiving imhuct;on and levision through computer lessons' aid received lower mean scores than the 

gmup receiving i n m t i o n  and revision by the teacher by 62.1146 with statisistical signiticant at 95% 

level of confidence. 

3. The learning achievement of f i t  year accounting students on business 

maurematics, *Analysis of geometryn in the wpic of swaight lins and parabola showed that the goup 

n c e ~ m g  insrmction and revision through computer lessons' aid m i v e d  lower mean test =ores UIXI 

he group rewiving instruction aid revision by the teacher by 90.03% with statistical sipificair ar 

95% level of cor1fider1c.z 
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~ ~ m m a s i r ~ u l i t n d u ' ~ n u d i n ' ~ K ~ n i z ~ i ~ ~ ~ n m u ~ ~ a ' ~ i  u a h m n  &lumsw 

ua::m.~Sau m u & ~ ~ 8 u m n ~ u n ~ n t n r n s n a i u  7 a m  anun'nH1)7m~iuLinmmasiua:: 
,s - 

~nsllub'i ; ~ u S m m 5 u ~ f i s r n a ~ m a ~  q%u fiiisqa (2530 n : 23) nsirri7 uaf immasi~8u 

?md~il~'~~iirn~uaua:&u's::~duuld~ m l H ' ~ i i ~ 5 u s r n m s m u 3 s n ~ ~ ~ 4 u u  ~ m u G s a ? ~  

ass6 ua=nulsoii7~dsmaad~a'un'~qrnm'inmmafld~~nR'a8 m i i m m e n ~ r ~ u n n ~ w  

~ a i u  r ~ ? ~ h n & m r n ~ I u I a i i ~  %ns Gn6w (2535 : 1) 1 6 n i n k  "nf immar~~~u' i rndr ia 

I ~ r i i m ~ a i u n ' n n h n ~ I u I a i  mln'IanrGqj 'stywm:nnnis3s&mjinmrna~i 6wwkmu 

~ m n f i s m a s i "  - ,a 
~ . J ~ u n i 3 a a u ~ f i ~ r n a ~ s ~ u m i u ~ i ~ i r u u i n d ~ m h n 5 ' ~ ~ 1 m ~ u m s w ' w r n a ~ " ~ ~ q i  

rnmr~mun'n~rn~1u1aiid0rii7mds::qn~'~a?~~nissiw 7 rtiu nisuwnu' nimn-s c s i i ~  

n i s G  i7mnssu t ~ 3 ~ 3 5 ~  saam~un isAn~ i  Sa-xn~ui~~fisrnas<&$u ~ . rU "u~ i imu~~8ud  
a & ~ ~ % d s : : ~ n 5 m n l u n i s ~ m n i ~ ~ i a u n i s a a u ~ ~ s r n a m ~  

J  J J  I n i s d e u m s a a ~ ~ ~ m ~ ~ s m a ~ i f i n ~ : : d s : : a u i l t y  wai9r i imnwnn 

naiswrnqei?n~u rtiu &?ms m ~ i s i i a a u  n5ncjss GnAnm ua:: arnwuas&uamnisr?nu 

a i ~ n ~ d ~ i i s w n - ~ ~ n ~ m  r ~ m n i i n i s ~ d i u u u d a . ~ n ~ n ~ s s ~ H ' a a ~ ~ ~ m ~ u n n : : ~ ~ u ' u  uard~rn 
d n i ;deun i~aa~~~smas i~u~u"mumnhwws6  $iau l h s u a n  nmaamn mnn-jlnq::i 

Gn3nmGmrau ~ n d ~ c n i ~ n ~ h ~ ' ~ ~ m l H ' ~ i i w i l ~ ~  n i n ~ n i x 4 u u ~ f i n r n a r i  Ala wmtknsm3lt7 

danisr?aunisaau m::Gnilnma' ~ ~ l n ~ ~ ~ ~ ~ l ~ r & ~ ~ f i w r n a a i  UV~U~L~U~~WIHGI~~~~M 
~Gmrnami mlnimbirbu u6'ilwmlai~3~ i n u u u ~ n ~ m ~ 4 a ~ n i s r i , u ' ~ u ~ ~  biauloua::U&l PU 

d l ~ f i ~ f l R n ~ l u d a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ? a , ~ f i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ b i ~ ( R ' ~ ~ ? a , ~ d ~ ~ n ~ ~ ~  
~~~~~~~~SU ~ ~ ~ * ~ ~ ~ M G R u ~ ' ~ ~ Q K I R P R ~ ~ R ~ ? u ' L ~ ~ ~ ~ ~ ~ ~ H ~ L ~ ~ M ~ ~  

r ~ a n i ~ ~ s m a m ~ h l n ~ ~ i r u u 7 u ~ s s x  &uinun'ni.rrhlp kii~nu;j7~8udo::oiml~anis~4~uniz 

aaudr8u2dsssumahulGn~iuurhiouin& ueiai1~ls"num.~7si~zSmanmmu~~~a:: 
.r 

ds::aunisoir~u~6u&'1~~7~~uamuat"j~n~saauuuud~ 7 ai.~7sa'msden'i~nisaaucfaa~~a'm 

n'cr6ani 6w~wmmurmlH'n'u~a~n~nisd Im~~~~wi::%jUdanisw'wrn~n~I~Iapdlud~~u'u &u"u 

a i r ~ n 6 a u m l  mdlnsriclu' mauih~maihaaau (Computer assisted instmction) n4a CAI 86 
z J J  wunua~~u~numuism~mns6ua:dh6~~a ~ ~ w s m ~ u d s : : u i n ~  R ~ U U R ~ ~ N S Z W ~  

~ R A ~ & P ~ ' 1 H ' m ~ d ~ ~ n ~ i r a ~ ~ ? a , R d ~ ~ ~ ~ f ~ i r ~ ~ d ~ ~ ~ ~ ~ z u ' d ~ : ~ n ~ ~  

~ a u h t n a i h u a a u  (CAI) $ u ~ ~ ~ ~ ~ G u u ~ ~ ~ ~ ~ u ~ R H & ~ ~ ' ~ A ~ ~ R B u ~ L R B ~ u ~  

r8urndsm~umqisu'Lunisaau k ~ 7 . 1  a i m ~ c g ~  (2527 : 41-42) 1 6 n i i a ~ n a u i i a ~ m a i ~ u  
d .? d u d  d 

a i l u l i i i  ~ ~ ~ r b d 5 ~ n ~ u n 3 5 1 " 5 ~ ~ f l l 5 a ~ l ~ n ~ ~ 5 ? ~ ~ ~ ~ 3 ~ f l ~ 7 n ~ n i ) 3 ~ i 5 u ' a ~ ~ 1  u ~ i ~ ~ n u n a ~ ~ i ~ u j c a a u  
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nb~ulnn~pn~u r ~eo~n~ungin~n~~ui~ne~p~nu~n~~nu=enne~~n~i~~~~~en~~ A 

nsriuntuqn:~ - P ,?r+~_nogrbns~nurpn ~Lnr~uiacr A r pgr+ tu&hgm~=r~~ugu_nn;n~p 
,~uui~upulari, wrifoeu~inm~r~un~o~~~iiugin~~p~~u~~c~enOuiu~o P 

~~_~ugnnn~apu_ny~~;nney~oo+ie,~ rLuusn rrB fie ey nrunu 
rLu::mRusnlbrunBi(rpnrunsplnnnnskiunqBpr&Lesul ~~netxLunnprLunLunuirun N~LF 

reurr&neunapuqlomnuLouen E~~~~~L~LRu~~u~u~,H~~~~LL~uE~~R~~~L~uL~LE 
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y ;e~i~~neue~~~un~i~9pncun~nnnnniunni~rniu~runpnniun~~ n_n A 

b? L ~FRBSUULC~ uinuunu~w~nnprLunLunuiun;~ena~~ne~u n~iupnepuumru tnuxnug9nnln G " P P P 
n~unupisnerun~izon~ununeru~ meuunoru ncunu neru ugneru nesnebu np $1 L M 
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1. ~ ~ i u w s n n a a a ~ a u ~ ~ ~ a i  

@u lnu~nuiuun' (2527 : 16) ln?Hknunmuumnauh~mr% Y n a u % 7 ~ ~ a i  

;a ~uisrj.,s~~~umaijnFidmuisnjnni5n'u~~~n~N' (symbol) dm 7 &uunuPT)~a laudiu% 

m~uf lsuamldsu~su"  

'ieng (2527 : 10) niini%ununuluasr~au~tnafj, Y~au+i7~ma< 

- nmrrkausrnaZt5nnsai>nd ~ m u l s o ~ u 6 i i k  rininsdoajyadimti7anam16 t i i u h k  

v i ~ a a ~ a ~ n ~ d ? ? ~ n ~ 7 u m u j l  ~&inul;ommsdsru7awa1aun~5hu?~ daldduuda&n 
d 

ais (&!a) mwhanq< ~ s i ? u a ~ u a ~ & i n n i ~ ~ r u ~ ~ u a a a n u i ~ n ' I ~ ~ n ~ ~ ' d ~  1 aiun 

6 ~ f I I 5 l G b d ~ ~ 7 ~ 1 % "  

% m s &  +miiku' (2528 : 2) kdH'~nunmoasrnau%ts)a% "~auG~taas'  iia 
d -  I d  i ~ d s m u ' a n n u a u u n u y ~ ~ d ~ ~ ~ 3 % ~ m ~ d a ~ ~ ~ ~ d a ~ ~ ~ ~ a ~ n i m ~ d i i d u i ~ m n  1 1; 

I 
t a ~ ~ h u u ~ ~ u ~ n n ' s r m u l u s r u r ~ ~ a i ~ u a u ~ ~  

*c-& 3~6w-ifisu' (2529 : 24) ~ n ' n i i ~ h e a u d ~ t n a i i  " F I ~ U % L G I ~ & ~ U L R ~ ~ ~ ~  

~ ~ ~ ~ u ~ I ~ ; ~ ~ I ~ ~ ~ B o Y N ' w I ~ ~ I ~ K u u ~ ~ ~ I  
&&&a a '7h~an'~ud~t .1~auf; i~~iuiunu~t1~ n~a&1udealaat~"Sm4n~ aiuwa%t?lusr~~ 
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akluii~ Wci'm~aunauilu'LH' u2n au AN m5 a ~ n ~ : ~ = ~ ~ i m ~ ~ + m i n w a ~ 5 5 u a 7  uannn 

~ ~ u ~ ~ ~ ~ a 7 m s o ~ ~ ~ ~ 7 ~ ~ ~ m ~ a u h ~ ( ~ a ~ u i l ~ ~ H ' i n ~ 1 3 n d ~ ~ u ~ a ' a ' 2 ~ ~ ~ 5 7 ~ 1 ) u ~ n ~ m n  

r ~ ~ m ~ a u l ~ r m a i d s : n a u a ' ~ u h u ~ i ~ ~  3 Ehu ;a m h u i u a j u a  (input unit) mli2adsru2a 

Wanan (central processing) La: nh8uawwa (outplit unit) 

%fin57 ~ni iaum5u (2532 : 1) nSrrj7 "AC ~~2~m&~iruc~<m"adnn5aiin& 

inu7-in~ii7&ua:r"nua'auya~da~nlid~mawa~u1~wa~w ~wtu~oisrm.rahf!neim a:nm 5761 

ii?ua:uaiu&" - 

nn~iiuT~~iunuiuam~aufi~~ma51ine~u*i7u ~ u " u " s r a j l 6 - h  ~ a u Q 2 t ~ a i  Ba 

~ ~ < m i i a l r E i n n s a i i n & ~ m > 0 4 u u a ~  m k ~ ~ a f l a ~ ~ a u u a r i j f i m N a n n  7 I d  

d5:u~awaua:uawwaaanma'~a~nu~na'm nn& uariid5ranSmw 

1. t j ~da i~au f i2 rma<  (super computer) ~ ~ u ~ a u Q ~ ~ a a i a ~ 1 ~ ~ n ~ n " q m  hIumai i? 
d fl?m nmuwqnqm h t a ' g w u i t 7 ~  7 r h  e~dSm CRAY-I , CYBER 205 

L ~ U ~ U  

2. urudsu~auhemas' (mainframe computer) ~ ~ u ~ ~ ~ m ~ a u h ~ m a h u 1 a ~ n ~  

hIummt% d5:3n96n7rilunishugq1a'5wu'Lnd 7 nTaq.s'imulm1nnJ LGU 

IBM 3 7 0 ,  NCR 8400, SUN 5000 L ~ U &  

3. D d ~ a u h ~ m a i  (mmi computer) G a ~ 7 m s ~ ~ ~ ~ n n j l u a r m u m ~ o 1 u n i ~ u  

Cannjl~wii~rmaiauIauru~rlsu ~ n m = 5 ~ n 4 a ~ . r ' i ~ ~ i i a u 1 a h I n ~ u 1 n  LGU 

IBM 5 1 0 0 ,  WANG 220 L ~ U &  

.$ d r: d- B 
4. h ~ f l 5 ~ a u f i 2 ~ m a i  (micro computer) ~ ~ u ~ a u f i ~ ~ m a ~ ~ u l m ~ a i ) n q a ~ ~ m n m a w q  

u j u  t , 1 m a u 5 w u q z i i m u l ~ ~ f  n n4mh~&am1a'~~u~auh~maimu1u 

l h ~  lh iBM-PC , APPLE L ~ ~ J C U  
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ilnm i~uiuss+eauGa~nasZ??una'n~msnisaau ~ ~ H ' I U ~ ~ ~ < U ~ ? ~ ~ ~ I U U ' U ~ ~ L ' J R ~ ~ U U ~ ~ :  
~akau%a~ma~~u~~auqnud4ua: : ' Ia 'eau%l~mah6 7 udenuo%meIulaii~iueauh~ma5'ii 

nis~iann~3usrut.~aaim umi[Uadurn~anm6 7 lail$ilH'mdoariuo:~;35 1r t -x  
-4 eau%a~mafiua~md&iim~iuw um?UJ99<urtun j7ejlmhIe'i~au~aLmaiiimei~n~ uaru 

ds:i3nn6mllrmn8u ~u%Le<meauGl~mai11wm1nnj - 1 h u h u  --- ~e~auuiuaman uarr7Qu4hunsu 

&ds~daandn'I<mntna k m ~ n ' l u ~ ~ 5 e a u % a t m a i ~ ~ u ~ ~ u ' I ~ m , ~ ~ a 1 u ~ n l 5 6 ~  Imutani:: 

5. ~riRaui~~aaka?uaiEl~adruarflum's bumrr'aldsun.iunmvl3na&n.izdd 
A d .  mnuar~na. j l~nduu u'nilnm Anuarnnam inlH'~iimsaijuunkuetnmma 

Aadruazmum: uannn~~~ai~'~ainu~au%a~aaia~m'i1muuum55n1si 

6. ' I r iAau%l~mai l~u$dn' iN'~~?uihn~uni5~nm6i2~mu~mn~ad~ud~~ni~~~u~ai  

u'n~~uu~fiumayeea b u l ~ m n i s a a u h ~ % ~ ~ u u ~ a u % ~ ~ m a 5 '  

7. Ia'eau%~tma&~m~ni~aau ~iiuaj~auaruani'i~~uunmu'nduu u'nan~i fi1G 
A? 319156 wm.iotmmiuiin~'iuu Gnilnm ~BumuyeealQi 57u&-- n o ~ l i ~ t j ; ~ ~  

d h ~ l u n i . i d a n u a r ~ m ~ u ~ u ~ u a ~ u a : ~ ~ a n g n ~ a a u  

8. IriRau%a~mai~~us,ua'a~ahn%muuim4 mun:~~uumu<~nmam<uni~ 

ilnm uar ~~uqdnsdmBmmuU'~auar~1uhu'nmu mu?& 
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LFLU qnmn neen~euiqneo, L+,~u (902 : IESZ) pnmw W&U_U 

,?SLEU? ZM nuncaL_cseuaLpre;oinggc?uiqrroM 

qnq rei~n~pnn~na~u~,u~n~yw~n~i~ neewp;euiLL3neM winun~p~nnki 
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iiGnnmanmnaintim i u  4 x 5 ~  (2529 : 1-11) Gninaco a-nnuun' 

(2531 : 216-220) uar nQwp muun'(2532 : 7-13) lait~duuuni5~a'eauh~aai2i?naau 

kna~ruli.t laiSu 6 d.irinn ;a ~- - - 
1. nis'lnuad@~fl (drill and practice) ~ S ~ ~ ~ u d a a u r a ~ u ~ W d a n ~ m ~ n n u ~ i  

ua:~nfinwr1u~u"arn~n'~4nuldua'1 l a n r a u a ~ ~ r % ~ u ~ a s r i n m u  I;< 
dnu~n'iilaniaraunusrn~a~au~muuarwm&a~artaianif~di 

aau ~ar1~arauauurrWdalh"ndnu Gnilnwi~audnla'ath~nR'sr 

m ~ ~ ~ n i s r a ~ u u u a b r n m = ~ u h n ~ ~ h a a u d ~ n u a r i j n  ua:riYmlanialb 

{Gnuijuhrnuuariltyrnrsr~Si n?a~juldnunminAluni5l&ndnu 
d d r  

n:an~aunGnu uarnaYUmmi?danpanmsrnisla'uarwm~ne~u?ua'qm 

nnui;-il~~dasrmuni~u&"u uarms~Cnmrl~n ran~uar l  r d a l ~ i i a  

uxyl~luni57JnGa 

2. ni~aaurarcirmrrynna (tutlria1.s) duuuuldsun.iudi~~~ddm5iin~s 

raualan~gnmrl3n ~~rr3m~srnauaamn~m~ur~arn'Induarii~i7a'ua"u 

mau' lun is~ tauaabs~a?~ i ihmurin?~u~iarnd~i~rauald uarnn 

i n r a u a s r < i n u ~ r m l H ' < ~ m i ~ ' ~ 4 n u r u d u  
x 

rusrnlnd$u r n 5 ~ r i i n m u a i m 5 ~ u ~ n d a  nzuuu uar r~amsrddnu 
d rrtarmaaunmnmsmsr~~~nuusiarnu uar&hni51&au42raai 

2i?naauumn~ m.56  ~rla'aaura?ulH'~n'Gnr4nua~il(1!qi~'i~niaGn 

d n u h r d n u  lann2n~stuaati-NInZiaa'~n r r t ~ r ~ ~ d u ~ n n e n d i i u n  

uinifi&yluni5dnuni.iaau ~wmsola'nau~~raaiaauunue~la'k 
Hill3 

3. rnunisaau (instructional game) ~ ~ ~ n i ~ a a ~ r ~ a ~ ' I u ~ d u u u a s r r n u  
d ~n&~da'nwol~srrnu'~:iin~~no1~iduu'uau wapurnu8;~ru"-:uarc 

d w &  d 
u i  inaanu~u~rtaln~~lmufua=muQu~~un'~dnu rusrnn 

nau~~rna<numaraumwnm~~ndi iaa~u~7u uarii3dsmaula' k 
d 

~ m s o k ~ a w n u a u ~ . 3 a s r ~ ~ ~ n u ~ 6 u a r ~ ~ ~ i i s r a ' u m u n i n ~ n n ~ n u ~ ~ a u  

n'u<Gnu rirdeijl~'~dnu~'irmu~u"anri,n n?ii Wr ' i annu~mn rnuii 2 

d5rmn iia rnunisu&"u usrusit7nuu: aaulHi~u~msrn'?rs~ auinwu 

n n u h k  ua:mumuimu"a r ~ u n i ~ u o ' i l ~ r n n ~ u n i 5 h u r ~ u % u  

4. nisjiasrarnuni5d (simulation) ~ ~ ~ n i s ~ i a s r a 0 i u n i ~ d ~ 3 ~ ~ a n ~ a u a  

amunisoitwds~~dnu'iLnmL:~' ~~~auS~~in;a~a,d;5m'1i TnuS<~mugsl 
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4.1 f l i 5 < i ~ ~ a n l w n i 5 ~ ~  (task performance simulation) itiu n15 

<iamaan~ni.joini-iiju nnfuso 

4.2 R ~ I w u u u ~ ~ ~ ~ E N ~ ~ u u  (system modeling simulation) ttiu 
m s ~ a m ~ ~ ~ u n i m w u ~ ~ ~ G ~ ~ ~ 1 ~ ~ ~ G n ~ i j i l r ( ! ~ 7 l m  6aua.r 

u"amuuouu& 

4.3 n i ~ ~ i a s r a n i w ~ ~ ~ d ~ a u n i ~ o i  (experieooe encounter) ~ziu a15 

& a s i l < $ ~ u l R l a ~ u m a b  n4a 6mhloursdsr nimh 

9% 7 klu'~iim ud~dau~rl6Souwnni~j7asramtrj7 dszau 

n n o i n m n u ~ 3 u a h l  cha$uamunnoi& 

5. nisudtym (Problem solving) ~ ~ ~ n i 5 i a ~ a ~ r ( ! ~ 7 l H ' u n ' ~ ~ u u u a z ~ d u u ~ t :  

sisruo'ilqlm";l 7 tu~u 'unzzuaunis~mlH'~~~~d~ni - , l~dmnmnsruaunis l%~n~ua~da~~u 

4.3 ~ ~ ~ ~ ~ ' I I ~ A ~ ~ u ~ ~ L R B Z ' ~ U R ~ U  
GnnizAnmmumu ~ b u  iiwud (2531 : 42) Z w 5  minnsr 

(2527 : 22) Hall (1982 : 362) Liu (1975 : 1441-A) ~m?~uj~an~6u~jlliu1~ud~rbuu'nm 

nau~aimaZ'huaau WU~I  ~ a u ~ ~ ~ m a ~ h ~ a i l ~ ~ d 5 z ~ ~ u u ' d a ~ ~ ? u ~ ~ a i u d r f l 1  ~ a a @ l 6 & 1  

I.  kta5ulH'(duuduumiuia~mniw 

2. innilaunSuliui ~lH'<daur~u~nuRdui6~1u'iu"an~u 

3. (i~uu~aiui5ouauw~n~dimau~siriau %iQuni~~Rlu<~uul<~9t iu  
-I 1 6auno:rhuunduuu"ul~ 
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1. R a u 4 ? ~ ~ a f a i u 7 3 o ~ ~ ~ ~ n 1 " 5 ~ ~ ~ a ' ~ ~ ~ n ~ 1 ~ ~ ~  (computer can individualize 
d 

inshucnon) ~zmtnXn~sa?r~~nua'mn7rnw~fnuda-R~ waaa~a'smirna'n 

~nuuwna'uszniwy~ea Wi7Cnr?uutk huna~n'iaciau ii~zdnulainu7:au 

E~mumulsaua:mun'sn~rnwwu~m 

2. ~auQ~rwaiinu7~ou3rn5n~saau (computer can manage insrmction) flaui?~mas' 

inulsou3msn7rsaulSiah~ ~ n n h  ilkau$rwaimu7so~i9w+nuln m m s  

aau m n ~ ~ n n a a u  ?~enzGwa ~~nuni~n~isamCn14uurnu5ruz~~a7 ~ i i u a j ~ a  

d u  7 &mulso1"5unmBl~ru"asiwn7s uazri7nmuual&&maii.~W~3n~~a7 

n 7 5 m n a ~ ~ u u a " n m m 5 o m l ~ ~ i l u n u ~ ~ ~ a  ta~~WR'wr5ucj~iinu~au'nduu~n 
- R U L ~  ~ i m ~ ~ o l a ' ~ a u 4 ~ ~ ~ a i ~ i l u i i a ~ m u l a '  uazRj~~~wi;ii~~rn~z2iaua::aaulH' 

1iiaua5iald 

3. R a u % L ~ a < i n u l 5 o a a ~ R n ~ ~ 6 1 m ~ ~ ~ 6 )  (computer can perform calcuiation) 

~ a u 3 ? r w a i i l u ~ ~ ~ m ~ a d i i ~ ~ ~ u i ~ ) ? n 5 o l u n 7 s ~ n u ~ d & t i h , r ) ~ &  iitlszanSmw 

uazdszan'iuap?a &6u~au%1maimu1soj7awamn~~nin75~~~ula' 
d 

(computer can simulation student learning) ~ ~ m l n ~ a u ~ ? ~ s l e i a 7 ~ 1 5 o m ~ ~ w  3 
Sdmn n4a n n d  maaa~uii~numauI-xmai % ~ l C C n ~ 4 u u ~ u w y l ~ l u n ~ ~ ~ 3 n c  

I a n l a ' ~ a u 4 ~ ~ w a < : i i a l u n ~ s u ~ u E u ~ a u ~ ~ ~ m a i  
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C~~~~~~~~~U~S~~R~~LUULO~HI~ A 

urpnnnu+sl~~uo~p1nu~ $n~~i~~no~i~fi~o~pwnrunrp1n~i~ui v-c P 
~ro~ue~nn~i~~;nng~i1g~in~1suhsnu~fi~~unrp~n~ir~ E-c 

n'Ut4~+eslnn~pmun~p1n~i:en 
r~un~i~p~~un~no~~gsu~a~1101n~q,~1i~~~~un~p1n~u~~ - z.c 

nn-rngi=enw~u8qo,~~nn~,ir~un~ 

nbbuogzenucenin~L~u~~LuE u~iw~nn~i~~u~en~ou~,~~u~~oym r 
aq+ts+BwunnMunrunqq nn~ijn,~~qo~n~~nunsun~p1n~i~co 1-6 

'2 -P 'P 
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d mnn 1 u a ~ ~ ~ d u u u r n s ~ h u n d u u ~ a ~ ~ ~ ~ m a ~ u a a u a ~ ~  

&Sru? mmuud (2531 : 65-66) n i n &  5P?ln7ahflau+h~wa%uaau n i a  

CAI 1% 
' ~ z 6 ~ l ~ % ~ n u ~ ~ u i i a ' ~ i n G n ~ a u ~ ~ ~ w a 5 '  ~nosT lnrnuar~~3rnrn~nrnamih~  

3-m ~sluri~uun~~msawnis~n~i~wqd5ra.r6n~.ntlh ua=aautawnw~$am .~iniu:i?h 
8 a ms'irfln~w~uam sanuuuunduu Is la~~InXsruunnaau nxaau ua~mdsrliiuua'lH'aa~ 

a 
~~rntYu;,,uam iw@s:a.rR' u a r ~ i l - ~ ~ a n u i h u l i ~ i ~ r n w ~  2 

DPU



d r- d d cua~ramrgami~m riinunaau~nl~~uam9H'ua'~ u'nnisG'nu7i;~:R'&uu&tuani 

6uaat~rSudw 1 laurJ'ari7~3u$a~uniiuuld~un5u A'au~~oandun.iau 7 ri7nua9nYni5~ua 
d d.. 

nsaun.i:n.rauwiu&ouuu~n~aua::~ruunaau iinisa%uin~i7aauihw ua5r~m:66iwaunwa 

6u & r n d  3 

~JinuiuammsG'nwi 

v - # 3 
~ L A S X U L U ~ ~  

aau 
4 

v 

aau aanuuuunEuu 

t 
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d 4 4 4  6 .  

niwn 3 ~ u u n u 2 s n ? 7 d ~ ? - a ~ n i  ;ouc1au$2 ~aamfaaaau  
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aiiu l;is?a uar aswssru Cuus3w (2535 : 21) iGTHk?lunu7uunduuuuu 
-T d 

ldsunsui, n r 3 u u n ~ ~ a u ~ a h u r w a l ~ ~ d u u l ~ A u u a ' ~ ~ ~ u r m u a : ~ ~ u l d ~ ~ u m u ~ u ~ s m m  
2 

GU ~~am'~:~n~u'~aanr3ud~uriauua~~3ua"u 1 mnj7uldi!mn nsaud~inudardm~uEuora'm 
d d d 

d?wnslsn?saau & : ~ ~ n d a u l a ' ~ u w u d ? ~ a u ~ ~ a ~ u ~ m  uda::nsauoru'6~muua::~i1aali wa 

JU undeuo:l~Yu~;iu~~:c?up~ds:u6n"~~li~ 
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( p r o g r a m m e d  T e x t )  ( t e a c h i n g  M a c h i n e )  

~ G w  L zu~11.3 i tGndini -s'Gaud~r 

( l i n e a r  p r o g r a m )  ( b r a n c h i n g  p r o g r a m )  (mixed p r o g r a m )  

fl9abnn S t r a i g h t  F o r w a r d  L i n e a r  P r o g r a m  

d4a  ~ n n  C o m p l e x  L i n e a r  P r o g r a m  

d3zlnn U p s i d e  Down L i n e a r  P r o g r a m  

d 
nnuwukhZu @ < U ~ U ~ ~ ~ ~ : ~ ~ M ~ Q ~ : U ~ & U U U U ~ ~ ~ U ~ ~ U ~ R M ' U R ~  dsrmn 

Z d  2 
Swaighr Forward Linear Program & J ~ J I I ~ ~ u ~ ~ ~ ~ I R ~ u L ~ u u  
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q ~ u  iiiis?a (2530 a : 22) I s i n i i i ~ ~ u o a u ~ ~ n i s a ~ u n i j u u u u  
re d 

Idsunsuda riiua.j.ldsrmn Straight Forward Linear Program h a ~ u  
d 

1. ~ ~ g a d s z m r R ' ~ ~ w q t n s s u i - , 6 m n ~ s l H ' ~ ~ ' i u ~ n n ~ ~ s m a : : ~ s ~ ~ u ~ n ~ ' i u ~ E ~  uazq 

dnuinmn~::uaa~wq~nssuaanmahls 

2. danr~am1H'aan~~mo'u~ads::a~R'~%~w~1nssud~~1i u&~i fam~uaan~i lu-d~u 

dau oinjluldzjmn niar'iwiii&ulH'~u~u6o"u - - -  
3. ahnsau  bumww2iiaauaiu 

3.1 nsauaaun'iansau&gu (set frame) ;a nsaui I~knu<uf i~nr iuu 

al~Pzi j6l f l l~tdu2o'~~nu<u"~~H'u'nLiu~~au ms~Z0unsauu"h6~rnn - a- d 
o::$md7iiq msaauaju Iauinsaunuaa~nis1ii~6zjunr'iuuuaznsau 
d C: C: d 
nuaw'l.lauaau nsauau aauumnzwu~mlilH'Gniiou6uwuFil~au 

h l ~ ~ ~ e u u u u ~ d u ' u m o o z i i ~ ~ a h ~ a i u ~ ~ a ~ l ~ i ~ s a u ~ u  rdalH'{ 

duua'Jtnar8u~uuu ua:wm>na$la'lrijlriluk 1 u ~ : ~ n s a u o z ~ ~ ~  

ii$mucdu2 hurnniiuuduuuuuuan rtiu uaniirnuniaaas uB2Glm 
 hod^ oia'smis1H'dr'jaudau 7 f a  ~?.s~rr~uunsauaija~H'~l' juu 

d. d " 
dau 7 i d  ~nuBa~innsaunaarumnnu 7 nsauGu1dGa~"au ou 

nsz&aT~16 

3.2 nsauanga (pmcna frame) da~r'iuu~619rtamniaa$~as ng 
QmulairaiiiulH{ri~fuanin laamkmui~a~umua'2mr)n>au 

aau da1h"nr'iuur6Io~&& 
I d 

3.3 nsaunumu (revised frame) rilunsaui!a?d n u m u u ~ u u ~ ~ n ~ ~ n ~ ~  

~-~-~e la 'a$ ld r~uaau 7 rirdaamomur&lou~~ka$muuea 

3.4 n ~ a ~ n ~ a a u n ' i a n ~ a u ~ u  (testing fmme) ~~unsau~awai!~~n~'iuuo:: 

~ m m u n u ~ n u ~ i n ~ n s a u ~ i r  1 

C 
Dewal(1963 : 29) n i s ~ ~ 0 u n s a t i u ~ ~ f J ~ u 6 i u ~ n ~ ~ ~ d m n u a z ~ m ~ a ' ~ ~ a i  

d 
u in  u ~ ~ a i r ~ u i i d s z a u n i s o i l u n ~ ~ u n s a ~ u i f i ~ u  qziimuriuimo'ui7 ~ ~ d r n n m n n ~ a ' l u  

C: d 
nszu?unismnua6R"a nisariiaduunsauurm 
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x 
2. Luam u a r m a ^ m u ~ ~ ~ ~ ~ m k ~ m ~ n u a u ~ w m ~ d u u  

3. ~ r 6 m m ~ ' 1 ~ ' ~ ~ ? u u ~ i i m u a ~ u q n ~ ~ w n i ? m ~ ~ ~ ~ r m n 1 ~  
d "-4 

4. 
d a lnm mn'auuai ~wa~dunmturnu&n"tA'~tluua'~lflu6~ 

5. lGnnuhsaundcn& kii mda~fiunss~a'iuu~ 

jimu 72  RU uarn5Gudnn~jl ~ a b q n ~ m f l s s j ~ ~ ~ m R ~ ~ f f l ~ ~ < 2 1 ~ f l i ~ $ r i ? j ~ a ~ ~ ~ ~ ~ ~ ' ~  

muuaruuuuanlG~ usn&i  isuluniup GnduudiiuuIm~aoulluuu&muiicIaZuqndm 
n i ~ d s ~ ~ ~ ~ s f f l a ~ ~ ~ i ~ ~ n d u ~ ~ ~ u ~ ~ m u ~ ~ ~ u u u w a n ~ ~ ~  u a : ~ u n ~ u ~ ~ n d n u d d u ~ ! ~ ~ u  
%aauuuuuan'I;i2%ua~uqndmni~iiuu~~d~fflami ENn.jlGnduud~uuImrii'iaauuuu~~m~ 

nnd a&iiu'ah~nuanwn~:6u 0.01 

DPU



urt oaxd (2530 : 72-74) lm~nm~fiu~riiu~~aiiur~ndm~msduudau 

~ a ' i u ~ a : u s ~ ~ 1 ~ ~ d ~ u q n ~ m r n ~ ~ ~ ~ ~ ~ d ~ m a ~ i u m C n ~ 4 u ~ & ~ a u u i t n m i 3 d  1 Giu=u 126 n' 
d u ~ a u r a ' i u o i n f l a u ~ ~ ~ ~ a % u a N u a : ~ ~ ~ ~ u ~ a m  n~uhah~3uGnda&~iitluWnmilfi 1 

r A... 
K~duu~hnmfm -3jmkuuny4 daau!si~:uuu~n-j.1~mmmn~u~n~pi so 'Luu6a:Imcuu wu-h ua 

a ' u q n d m m s d ~ a u ~ a ' i ~ f i ~ ~ m a m ~ ~ ~ 4 ~ ~ m n ~ a u G ~ ~ ~ a i r i 7 ~ a a ~ ~ a : ~ ~ ~ 3 ~ ~ a a ~ u o n ~  
s s d  n'ualirJiiGuili~~maomns:Au 0.05 u ~ ' L Q ' L ~ ~ ~ ~ ~ ~ ~ ~ ) ~ ~ ~ u u R ~ ~ R ~ R R & L ~ u u ~ ~  

~ a u ~ ~ ~ m a i r i 7 u a m u a : ~ ~ ~ i l ~ ~ a a u ~ u m n ~ ~ ~ a ~ ~ u ~ ~ ~ m a i : ~ d s r t ~  0.05 
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rLun_uLn~p>euiLFneonsunrp~nynouzspn_cLsLunpqegw;oi ~nnaio~nnn~un$uu~ P P 
zsrgnnnneearp~eai~~neouLona;i~p"~n~u no oz ze L n$u z ruuzspyeL!q z nee 

nc+z>~wt~neo~~u~o 6 ~~~u~~~~n~~u~w~~u~w~~~u~n~~~~~tn~~nn~,i~ugubn~ P a 

ennntpil~iLRugrLu, M;IR_O~LUL+~$~ (ZG : BZSZ) PK~ESL) EMF 

- . - 

so-o n~zrpggeNuii,~ynfi~Npen,u~u~nep 

~n~rne~~~~~nnriunbmn~uzen - P ne~~rp~eui~~neon~~n~~iuweuun~u~zr~uew~~u 'P 
lar~n~gr~un~nwnu~zcmnn~~uNu~ubn~enun ~_E~LU~M ioe$n~unee~nt$ 

nnp nbnwn$uzen nees~e~i~~nr?op~nu~nn~iweaun$u nbu z n~iye~gn$utnn ni 

nip mslyu~o~Yssu1u~n~pnn;iK~ z ug~nugnn~_nnannpu_nn~i~e~~n$u nepncp P 2 

;euiL~neono1 nLgur5 fosi ;uwrponnau z u~~~ugnn~_nn~~npu_n~?~n~;i~~un~nu P 'P P 
~~~Lozennngrw~~ubn~en~~u~ls~ (IS-6~ : IWZ) ei)nuuee p~gnp 
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uiuz L~)~JG?JA' (2520  : 39-41) I R ~ O ~ W  ~n~5ilnmua~uqnSium~liuu - -a %ai?WawGnt?au3nGmm~ d.nfl. l m u l % S ~ a u ~ ~ ~ ~ ~ ~ u m i n m ~ a ~ ~ ~ ~ n ~ ~ ~ l d ' i ~ n ~ u ~  62 

ad~dstnnn.jj7um 90 mu &u&aant8u 3 n* 7 a= 3c mu l E a a u  3 uuu R"a ?BaauhCun 

~ ? ~ U U U U ~ ~ ~ U ~ ~ X U ~ ~ ~ R ~ R ? U ? U  ' i "Saau~hnt~uuuu~~ ' iun5u Imu~~n~~7uu  ua:?Saau 

uuuiissuui @Cafinl5nmam~8usr~rt2ai 11 hh~ tdmGaaaunifjSud5zr!aud2~1 uuu 

n u a a u u a ~ u q n ~ m n i ~ ~ " S u u ~ u ~ u  2 QGU uuunmaau~Gud 1 t8uuuunaaau~unr)usiwso 

~ ~ n 7 5 6 ~ 6 1 ~ 2 ~  ~ ~ U U U U ~ ~ ~ ~ O U Q ~ S U ~  2 t b u u ~ ~ n b ) a m ~ m f m u ~ ~ r ) u u ~ ~  uanifi~udnng 

5 ua~uqn%~mnni5'I%~ailll& 3 uuu l u ' ~ u n d ~ ~ u a h ~ G u h ~ t \ ! d ~ r a ' u  0.05 
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P l  A 
Robert L. Merriu (198234-A) ~G%lI l7¶0015~ ~waZuqndmni5~imIauni5 

I~a:l~~~~Rsdsr~mrir'~~aai~uaautuI5i~iuun1~1~nm & ~ ~ ~ ~ . ~ ~ ~ ~ L ~ U U " ~ ~ B U ~ U H ~ J  

Ln5R 6 LR5R 7 &U?U 144 AU R ~ ~ ~ ~ % L ~ U ~ ~ ~ ~ ~ L ~ ~ U I ~ ~ ~ ~ ' L A ~ ~ A B U % L ~ ~ D ~ ~ ~ B ~ U  flbu 

a~uquduuuuudn5 l~ai lnvi%ud5~'~daIdu'  C7 walqn: ~ 7 r u B a n u a o m m u r m  a-~iu'inn 

Robert Lloyd Davidson (1985:llO) 1~ii7fl*"~& " w m s r ~ a u ~ ~ ~ m a % u  
d- r aaurmmau'nduu&iimu3nmn ~ a h d ~ m n ~ ~ ~ " n d u u & i i m u 3 n m = 6 u  9 ,  l o ,  11 uar: 

12 u~~ i l undu f i 7uqu  36 mu uazn~unassr 18 mu I~un~un~asil~%ni5aaulaueaufi7~rna.t 
z a a  

hnaau n~u~~uquI~~uni5aouI~ue~~5:j-,j-,meu~~u~~u ~ ~ u a m u n ~ i a u ~ i i I v m ~ u  Ba 
C 

undsueGmmamiunnd 1 $Chrn~ncasr~8~5=u:~7ai  1 3  5dm6 n ~ n u u n ~ u n n a s r u a r  

n~ua~uquIa~unimaaauna'Jni~duu uuunaaau~meGmmafiiilu'u~Gu7Eu uarnbCtxIsina 

i ie:uuuualqn$ni~~4uri j , f i4~maahn~u&ahn"asrn~uLiu~nhn'uahiiu'ah~~m 

a55 
a" d 

Larry Glea Turner (1985:135) l A h n i m u ~ 5 s r  " n i f l l ~ ~ u ~ m ~ u c 1 a t i ~ n i ~  

duu~~u~sru'nEuul~ni~~iuulaul~d~ur:~u~aun'~~mai&uaah~G~mami~ kariEnl5:m 
d " d  mz~Suu'n~?uu5r,Yu 3 ua: 4 n ~ m a u u l u n i n ~ ~ u u q ~ I u "  i3ni53nm 1984 B i m  275 nu 

u ~ h a M 5 m n 5 ~ 8 u  3 n i u  f a  n4ud 1 u'n~suriuluuadnd~~~~uta'e~uf i7~ma%uaau 

~ui=%vru: 2 m d a  1 ~ ~ $ 5 1  n(und 2 u'n~uud~~uuadnd~u~~a~~a'eau%~mai&uaautu 

i%volr 1 euda 1 ~dsr n?uk 3 u'ni~~uduheGmmam~&duum1udn5~~1nd~u%~u 

n 5 z n i d n C  @iri7nimsasr~Su5=a:~7m 15 uliida51 ~ d s r ~ a & I u n i ~ u  Ba uuu 
d 

naaaun'nwr:~uFu4irnu 2 ilCu ~ w a ~ a u a ~ u q n ~ r n 5 ~ 4 n h e t i r m ~ i a a i  ~a~uuunmaaunkuBm 

~ ~ & U ~ ~ ~ R ~ ~ R % % I A U U ~ ' U U  (7he Sandman Mathematics Attitude Inventery) ~6mfiauua: 
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~u~rneE~neoaq os nl tyn 
oos ynn~~r~n~n~en~~n~ngiu~uy~~u~~un~un~p~n~qn~ nnpuewa;uBLougoLIu.LIU.nnki 

s~unlen~ubn~n~tr~un~~~,iqt?nn~zrp~~~ unun2gLuenuLo 08-a L 

-en mddv N?r~lnnp~puhzr~u~wu~~ Zen ~?iie~n u~~msi upoaE ey cnugr~unsunrpl P 

nLqu-yue;i (NW) wom~ uo!va puo~~ s,uo!~e~nm JO ~uaurrredaa -1t7s wNn 
aqL ~~~~~~gr~~n_~~n~~;oui~~ne~~nrunrp~n~~~pe~~np~mn~i~?~~n~un~po,~vup 

LE~~~L~KEM~B~M~N?~~~L~~R~~ ~u~wug~n~~~~~u,~~ipn,~pr~uq~uia~~~uN?~~~z~p P P 
~Lnnq ~~ugnn~_nnnp~~n~uewug~~e~~~un~ncp;eui~~na~~?r~ip~r~u~?~qzrp P 

n_ornui ~ugrneK~neoui-q 9md edrlmqw nnpqnln~uuq~l (9~ : 9861) FL lued P 

8E0.0 nl4zr~hyqn_np panppuun gupnwnoer~un~~~~?+u~?~nnnz~ny LH~ 

nepi ~~uuu~ungi~oen~e~)i~~ne~p~~~~ne~r~unnuannnz~ (~fiuupnpg~u 
ReEl4Uflnn 14_HUpfln ~~~N?5lLR~g5WnUUUlUC~MlL~K~MbM~~RL$~OU~5~~RoL_YUn1p~U P - P P' 

o_nN?rri ns L ~euznzrn~i~?euur~u+n~$ pqtn~rnov~~ ~nnnbuug neeocp$o~iLpeM,al P P 

flkl1~fl~E~~ftb~ nM 991 Zt? L K~UN?~LRU~K~Q~~~~~~~~~~LULIC:L~@L$ . ,~gENUgMnlK 
n@E>@OlL~oM5II1qI(LLLUn N?LlflRqLUL!4$L (1OZ : 9861) Uosurlot PN P 
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,A- , 
D i e  Lind Darling (1986 : 82) ~~mmsilnmC(at)ain15~u%~msnau~3~~a5nuslanl5 

~ u u ~ ~ n u r ~ u p u ~ ' w n ~ ~ r n a ~ i  n i u ~ a ~ s ~ r n n s ~ t I u ~ n ~ ' j o u  niujau . ~ l u ~ u  36 nu utiq 

~~un~unaaaiua::n~umu?un~ua::~m 7 nYu n~unaamla"firnisanCn~zuaAnd~u3Islu 

~ a i n i a i ~ u ~ n s n a u i i x a a ~ '  ~ u n ~ u ~ ~ u ~ u b I f i t a ' ~ n ~ ~ b I n z n a u ~ L m a i  finiznfiam~au 

sru::~3ai 12 Zdsn i 7 a:: 1 &hi 30 mii &n~unaasJua::ndun3uqula?umsnaaauriauuaz 

~ ~ n i s ~ n ~ ~ u u u ~ ~ a a u ~ n ~ ~ u ~ u S i w ~ ~ n m a ~ i n ~ u ~ ~ m ~ u  diri7n:uuu$siu-ij~n¶:H'mnu 

4"  d 
h o n  Howard McHancy (1970 : 4877- A) ~ 6 i f I n i ~ ) ' ~ ~ ~ ~ a i  Y n i z i l n m n f l a a i ~ ~ ~  

~ d z u n z u n i z a a u a ~ ~ ~ i u ~ n ~ ~ u a : ~ f l z ~ ~ m - d ~ 5 ' d u ~ n m ~ u ~ a ~ f i ~ u ~  si?ariuds:mnsduu'nEuu 
d 

s GaPzau 7 ar 30 nu ~ u a n i A a u a a  a a u ~ s l u ~ ~ u n ~ u u ~ d z ~ ~ n z u  3 ~ a i  uarzn 3 ~j . r  
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1. dsmn.rtiluGnilnm5:Gufi~~afj&3i 1 mnisflq$ undnaigaq.sii;J 
fitu~u6 ~urn~tfjuui 2 gnisilnm 2541 ~ iu2u 105 mu &.rti7nis~ucjaiwuuxj,t1 (simple 

random sampling) tauniunnam 2 niu uar: n4umuqu 1 niu 

t w ~ m i i a ~ ~ u n i f j ~ u  Cia unduu~au%raa<huaau uuunisaau uuunnaaulwa 
Zuqn~mai .s i ja~Vm~~~ma~5'q~i i ;J  

1. undau~auG~twa&eaau 
1.1 $.Suahuntiuu~au4~taaCh~aau laua~~CldaaauaiuiiiG~a"~aau1u 

uwunisaau ~&ni  uaru'uuuS3nGaln"Hatfiuaau 7 Id $%~l~dsun-iuili&~d cHuLAcar am 
yrKWn56~Kijnm~CI Power Point 7 16NU-% Microsoft Ua: Adobe Photoshop 4.0 ~ I S I V ? & I  
Macrornedai d-iznau&aurn*cnn?in ni*cnjvGqaa inuutistifamaantilu 9 Iuu~a:nu;J: 
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~~~~pe~~n~un_uweuup~~~nne~~~~une~n~~~~~~n~uns;iun~~ P s.1 
pegs-o uCugq:rpnnnmn~I?rLunn;iwunrnqneenLp -A= - reuiLuneunn;iun unn?mugu_nnee@uuutea 08 :ene;nbiugn$innnzu tputn t-p~p " 

ow -en unnymugu_nwou~u~nnnuu.Luwu 08 -ene;n~iuyaecinn11-ut~nwn urntr, 08 
a P 

% 08/08 eg ME? apu ~eymui~lnu1 eswsMiwauwgu@ZLputeMi C'I @? 2en Z-I e~ P P 

nLLaugu5pLq:en ~e~tjn@un~mug%~tu nu or: run* nuten~ni~n~i~q~u r u~na :W 
P x PPP 

~fbLpng~~~ugunn,~,a~weuup~~~na~unun@e~$e~ineunniun - 9.1 
P 

npn~ipn_rputnupu~~fupqqn 2.1 e.nlmuguppl 

n=en rqie~~n@un~wugu_np~'~1,u nu oc n~n+~ute~~n~pnu~m~?~ r ti~nu 2 y&r2lgn~:r 
mupupn_uweuuplneenLp$eui+neunR;1un nepn$unbiweuu c.1 

ne:utuiu~eu=en uen~dpn_rpeaiurb~n~oupen neesqz P r P 
retji~~neunn;iunu~r~n~riu~~~n~n~ugil+~~~g~pw~~r~~r,b~~gn~e~(ils~e~i~pe~~if~ P a P 

~$9 ~LU@nlnfl~lUk4l~bRU t UknR ~I)&~~~~~~~LRU~U~~~,U~UO~RLI.~~~N?I!~URY~ %kLU r "P P 2 
~~~L~~~L~~~U~L'C~,ULRU~U~~,U~~W~C~U~~~@~RL~S~Y~L~K@M~R~~U~L~~ L Nnfo$MUfl 

e~apnfipngwpi p~IUbrj~~~n@eat~)~Yl~~~~~n~~i~~~nI?i~ z'r 
&l~l:&L~Un&N?lnYOL~LRUELLUN?PF5LUBUb~ 

NR$U$E WWLyfl_UM@ftlRL?ElO~Ub1L~l[(1@~ fle~L~fl~~l~Zk2N ~~U&~~M~~E~@RL@ZLU~LB~~~ 

yg~wenno~i~ hh-rp~npuunn~~epp~epe~~un~epi:~:en P eb~u~el+~~upnn;i~~~wen 
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ndumuqu Auulwua~qisu'li]u$au RW ~ i u a r  50 mii ~a:nurn~Iauai'~~~ri~aau 3 mu 

~ i u a z  50 m?i t i h l n l ~ t : u u l r a i d n G  aiuaimaauk~ld&=i i -~u~auuazt~ai lu 'a~  
d d 

kmtjunwamn 1 uar. n(unwamn z 

-. 3. ~~a~nanml?uuouua., ri7uuunaaaGwua5uqn~mf:is~uuri'm - "na-mt%w 
a Z  d 

5 ~ ~ n r 6 ~  ~-~nZIUUYnBnmil~r.GYUfirgg~a-i miln 1 uKijnm&~siiqCm%au' uinaaau& 3 n4u la' 
txilnwaau 60 m i  

z 
4. ri7uaaYuqn~mn1s~?uunmm~un~uu7~~uutiiuu laula'n16t~nr.6muuds 

d57u-h~ (Analysis of C o v h c e )  ~ L ~ U U L ~ U U R ~ I U  

~ ~ n d ~ - r r ~ d l t i l ~ a l a t l ~ t % ~ ~ ~ ~ n ~ ~ ' I a ~ ? & ~  tndtd ( s c h e ~ : ~ )  % 

2. r i 7 ~ r . u u u n i s n w a a ~ ~ a a ' u q n d m r n t ? u ~ ~ ~ r i i ~ m a a i ~ ~ n ^  isdw 'tsm~riiw 

5tnnr.6" aw&mun~uu~~d%u~iuu buIa'rn6~~nr6enuuddmuhu (Analysis of 
d 

Covariance) o'1wui7uand~nirab=uiii<rgn~r.iu 0.05 6 ~ z t ~ ~ u 1 ~ m f l n u ~ a n d ~ s r n ~ d 1  
d 

l i l a u l a n f l d a l ~ x r . , ~ ~ ~ ~ ~ % m  tndtd (Scheffe') - 

x 
1. d1anawu_9iu 

d 
1.1 fl::UUUtilRU (mean) 

n 
- d x unu e::uuutilas 

L C x unu uanuameruuumnua 

n unu ~u~uu'nanmlun~u&~aLi~ 
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d - r = L ~ue~plwpneupjwunyw~ P nun b 

wnntunee~nm~gnun .? N 

L t-pn~e~m~uGnet4$m~n~w~ nun d 

nnn-u~ounrrprpnuo nun ,s 

neeynm+ nun 9 

neewur~nncePn_no IKUOL~ nun . % 
1) 

(1-11 - - 1) 

1 

uoSp~q~-Japnx MU 

cprcbun~uiinornontpw~ nun Id 

nun 

nun 
nun 

nun 

nun 
nun 

nun 

nun 

t,ipepnnnn-omu.p nun x 
nnn:trbounuprpnuo nun zs 
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s s w  = EEx; - 1 i 

4 2 ? l ~ t l l d l  adjusted sum of swan within group - 

s s /wy  = SSwy - (ssww Y 
s s w  , 

4.4 6l~3Ndl  adjusted sum of squap total 

ss'ty = sst, - ( ss tw Y 
sst, 

4.5 ~ I U ? N ~ ?  adjusted sun, of squarc between group 

c umu hmuhudsfau 
J U?lU ~ ~ U - J U ~ I $ U  

N  mu 41u~uu'a;a 

DPU



d d 
5 .  ni5rnFii~~audJuua'~1srn~uuda~n~u (Adjusted mean) l & p 5  

- - - - 
Y.j = Y.d - kY (X. j  - X..) 

d - d 
lnun ~ . j  urn d~~aauamuaa~u~n%d?uua'?asr~pia:n~u 

- dd " 
~ . d  unu d~rir$uasruaa~uqnanwb~dd%amuda:n~u 

b~~ unu a'uds:3n&srn1>nmau 
- d 
x . j  unu d1manamhudsi3uamuda:niu 
- d "  x.. rlnu diu~aufinumsrhud5+3u 

6. n1~ncilaau~nu~u~u6~1niui~ud~+3u iia ~ruuu6auduu na:: hudsmlu iia ua 
d ~uqn$n~ms~uu~-rm~~iimrnam5'~~ii~ asr " i m ~ P a ? ~ ~ n : 6  ( y y d w  , 2533 :I%) 

SSWXY unu uanuai~lri1gqasm1ulun{ui7ud5 xy 

sswx unu ua-nuasrhaSlaaqn1u~uniui3ud5nu 

?.4S/wy unu d1rir~ari1&awniu~un~uilmi3ud~m1u~cil~unixl~~ 

unit& 

N unu .j1~3uu'n~?r~u&nucilbniui3aciu 

J unu 4~u-~un$uhariw 

S1  
- - Ssw Y - 1 (sswv, )Z 
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ann~no~$n~n+ nun N 
a 

nqplnoau P na~i~~nlw$n~ru.g nun ., 

nqnoau ~!nne;it$n~n+ nun e 
P 

~EM~~~NBM~IKLLM nun 5 op DPU



unii 4 

uanis=j<~uaGaaiiha 

d d 
mimn 1 uani5~nnrHkaiuudsd~~uiauam~zuuuwaa'uqnsmnis~~uu'im 

ndamaai?sii~ sr~jwn$udiisulnulhn~?aun~u%a~~~&aau uarnumu 
d 

n~u~dnu~nanau%a~naiti,uaauuarnumu~auai~is~{aau Kun$unams$ 

aauua-numu 

* * *  A N A L Y S I S  O F  V A R I A N C E  * * *  

POSTEST 

by GROW 

with PRIZEST 

EXPERSENTKL sums of squares 

Covariates entered FIRST 

Sum of M a  slg 

Soum of Vm.ation Squares DF Square F of F 

Covariates .589 1 -589 .086 .797 

PRETEST .589 1 .589 .066 .797 

Main Effect5 95.323 2 47.661 5.365 .006* 

GROW 95.323 2 47.661 5.365 .006* 

Explained 95.311 3 31.970 3.598 .018* 

Residual 70.677 98 8.884 

Total 966.588 101 9.570 

GROW ~uin4M n ~ u n r i n ~ a m  

POSTFST H U ~ U ~  ~ z u u ~ n & n i c l ~ ~ a ~  
d '  - ~ ~ G J ~ ~ ~ ~ ~ & ~ R ; J R ~ U L I ~ G U  95 
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~ i n W i &  2 MU-? $s:6umnut%a$u 95 r.1a5u~n*mnist~uu%n 
d d a  m$mfliawi~siim~n$unwail.rn 2 ntsuul~ultiirnt~uumauhrnaihusmuammn~u iiu 

d d d r  n$ua~uqunainsdt~u~aauua:mmu iianuuwn@hiiu uar. nbunwaan 1 ntsuul~u 
-I m~i~dt3u~aauuatnumuIaula'~au1~t~aid?naau iiu o$ua?uquna~nsu'tiru~aauuarnu 

n3u "nwnuuwniwriu Lau'uu3Iu'u-h n$umuquda7;Jisritirxcamuarnun~u l~uiuwlnn 
n$udarms~t~u~aauue:mn~u~au~a'~auh~~aihuaau uaz n~u~a'aau~~twa%uaau 
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~n~i~s~~~e~nku~~~eclnnn::~p~u~ P P ~l~~un~~itnrn~@p1n~1v 1 P % ~6 n~e#in~~un*=c. 

uruetu&9~pn_n~~cpe n~uwenneejn~i~~~~~e~n~uqu~pnees~uenneonnn:up nLu P'" P P 

nu-snnernrp;er!~~nt?q b un~u~~a~~r~$@~wmpu~nn~is~~~~ubn~en .E 

nL$nuuLnyl 
P 

u~mbnunnpunnn~~i~~un~~~?~inll~?e~pc~o~e nuumneBunnmm~wugu_nlHLu~usLnLe - P P " 

neen~p~e~i~~neu~~~~~n~~is~uniunus~u~?~~e~u~epn neycnnernLp$e@irsneunnkl 

un~ln~~~unu~~nwe~ngips~~~n~~nnci~n~u n_u n~unu~ennee~r~~~eun~u~?~n~i - P P 

r~uw~ubn_rennn~inn~~is~un_u~e~n_~@~1(1~::~~p,nn~g nean~~e~i~gneun~pun 

~~~~~nunu~snnee~n~i,~s~~~en~~n~si~~bu~pu~Ena~i~~uw~~b~~entf -P . nunu-ennee 

RSLELO~~U ~pqpke %~;CIR_E~U $lnme~nLLuugi~LepELepo nepv(~npinessLp P - rearL~neunLynnn~icLunLmrLune::cp~~qpR~augu_nn~n~p pKLuepbgn@iqn_n neeacp 

;et4iL~neu~lnu~nLunusLunLp n~iu nnpunnm~eurcn~eneejpr~~~e 

npcypen w~nrn~~~nngwugu~,~~e~ue1u~i ~l~en~~u~i~e~nnnnee~;eui~~neu " 
~~~LU-UMI n~~wenneea~eu~~~~eu~~~~f)~nnsiunLuu~~p~~pu~n~nees~u -P ' 

snnnnzuE ~~E~~,P~~~L~~~~~@~~L~~~(::~~~~LOL~RU~~~~UII~UPP~~R~~LUW~U~~_~ P 

sn+~q~~nbnin~$ L~E$L~~u~u_~~H@E~E,R c~nn1a~1unnecun@enea~~~~@1 ~nug 
7 

u_nbewlnenLLuybgnQiw ;elsiyneuFlsurnlElnenLL~ auguylL$-EneeuLp;eui P 

c~neuar~nurnumugunem ~ln~~y~e-enr~~n~~~ugu_n augue%vie-m$nsp- "7 

~~u~u_nl~~~enin~~i~~~~~~~~~u~n~p~c~~~e n_nnLununeenLfLSeaiLpneupl::mnec r " 
~~QI~SLEL~~~LU E~JKN?OUO_ ~~g~~~~pn~nees~un~~ir~ue~n~~::~~nee~~p;e~i~~ 'P 

neup~nu~nee~~u~~,ten~nenin_un~:~n~i~en~~yu~~pe~~neenq~e~i~~neu~~ue~n~enee A= 

~~~~LELEULLLL~ ~~~~~~Lu~~K~~M~~BM~~~~L~R_EE~~Q~LRu~u~PP~ ElnBKLLU nI?EflL!Z a, 

gwiL~neunnpunN?ugr?p L~LLL)U~ (IESZ) ebn~~ne ~u~(np (LZSZ) sIU-sugng 

ub! L$nEyi L n_nnecun~~ue~~$uuLbb~u~~winURLyne@LpbuuusLnLe ~~ugu_n neru 
P P " 

n@e~k?t?l~b~ ~LLbL[?EEUn~ELLUn~¶~LULM(?nln~L~bRI_IU~(?5U~Zb E~Un~ll4~lLnR~Uil 
r 

nl!>n!+rari~~ii)ia~-~~~c.p~e~>~~~n~u~tt~g ~L~L~R~IU~~~C~I~,ELI:I~L~U~,~~~~~P~PL.)SCIIRLLI~~L~P 
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Aina di'i.l&id. 2540. f ~ ~ & m w & ~ a p ~ b n a M  

I%&. npunn, : 3nniGwuAEtyyiron , gmagnsniuni'inuia'trn . 
* " 1  

?~m%s'au' G~~iiau-su.4. 2513. -I~--R&B~' - 
" hwmqmdm~ npmn, : "?miinud3ytpIn, ?magnsnium3nmGn. 

~f l?  BuGmsrca. 2527. n m & u f k u ? ~ m ~ m ~ a ~ &  --&-&: ,da . d 
f.mhoh5 d h  

& Q n ~ n w d h m f i $ w i ~ h .  n y n w  : 3 n t n G r t u m ~ ~ i h ,  

unilinnia'tra~l%AunSIsm Jsraiuu'ws . 
&3 &Itruth. 2530. a- ~ ~ d n " ~ 1 ~ ~ ~  

15aamItl*llz 

nfmi i h 1 - m  nymn,: 3nslijnu~q~In,udn~ia'nfl"Su~'unSIsw 

Jszaiuiiws 

rnnhu' ?srr'u&$nli. 2533. -P 
u r d e e .  - * Pwm 

,, " " , - a  1 

" V d 3  u*m 
srtrw~x~ r&na npmw7 : f n m G w ~ ~ q t p T n ,  um?nmsrHmwwsmam~ 

a- , " -  
1 R ~ U ~ Y .  2531. wn 4d 

- , . d- d 
0 4  -l@E! 

ollrd-- " " d ~ w x ~ a m  
nyLnn7 : inmi i r tutkE~i~n, u m ' i n m b ~ h ~ - m 5 I s ~ (  Jsrmu'ms. 

iininam aauiuur i  2531. V~au6~~mai t i ,aaau (CAI.)". mdxaaE%> 3 (6umau 2529) 

: 56 - 57. 
a 

~ " a a  i ion5wdn~a6.  2532. D - I & - ~  m~ -4 *- - , - -  
* , . s -.. .. ., - - . - n p n m  : 

3nmi inu<Gycyln , u d n c n Q f f ~ u G u n 5 ~ s w  Jsraiuu'ss. 
s - 4  -e.. - -" . - , G d  

vqau  bazaim. 2532. , 2Gn5nnu'inis 

uni'inai$ncr'-u~%n5Ism cmaimiu .  
u d u s  r.h~%nri aanmn~a. 2531. -n?5-u'lw~ - 

&--- 
w G w  n;.rmro : 3no7iims' 

Irsq& , um%ma'trnfl~u~'iun5Tsw J-irmuu'ss. 
r d -4 - . -  - , - " nXLrtU3 %lb~rt4d. 2536. 

nar aaan. nymn, : 5 n m i i n u ~ ~ q d n  , ufieia'nfl?u~~'suns'iTsm Jsrmu'ms. 
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17. n'luldmlw" L1 huflist~ld 3x + 4y - 6 = 0 : L2 ~ts~f l lol%d 3x + 4y + 14 = 0 

L ~ B S ~ Q  L1 I% L2 !s~~l=diqfumsqn'~a"8lm 

I .  4 udau 2. 4.4 UMO 

3. 1 udau 4. 0.8 u~iau DPU
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* -  - i Z N A I . > ' h I S  O F  V A R I A N C E  * * *  

POSTESI' 

by GROIJP 

with PRE7EST 

EXPERJhEWAL sums or square,? 

Covariates entered FIRST 

Sovroe of Variation 

Covariares 

PRETEST 

Main Effcts 

GROUP 

Explained 

Residual 

Total 

Sum of 

Squarrs DF 

,589 1 

.589 1 

95.323 2 

95.323 2 

95.911 3 

870.677 98 

966.588 101 

Mem Sig 

Square F of F 

.589 .066 ,797 

,589 .066 .797 

47.661 5.365 .006 

47.661 5.365 .006 

31.970 3.598 .016 

8.884 

9.570 

- - - - -  O N E W A Y  - - - - -  

Variable PREXEST 

By Variable GROUP 

Analysis of Variance 

Sum of Mean F F 

S o w  3.F. Squares Squares Ratio Prob. 

Between Groups 2 1148.1622 574.0811 50.0551 .OOOO 

Withir. Groups 101 1158.3667 ?1.4690 

T-1 103 2306.5288 

Standard Standard 

Group Count Mean Deviation Error 95 Pcf  Conf Int for Mean 

GrP 1 30 9.3333 3.0663 .5598 8.1884 TO 10.4783 

Grp 2 30 10.9000 2.4544 .1481 9.9835 TO 11.8165 

Grp 3 44 3.5000 4.0663 .I3130 2.2637 TO 4.7363 

Total 104 7.3173 4.7322 .4640 6.3970 ~6 8.2376 
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GROUP MLNIMUM MAXIMllhl 

G~IJ 1 5.0000 14.0000 

Grp 2 7.0000 16.0000 

Grr 3 .OOOO 12.0000 

- - - - -  O N E W A Y  - - -  

Variable POSTEST 

By Variable GROUP 

Analysis of Variance 

Sunr of Mean P F 

Source D.F. Squares Squares Katio Prob. 

Between Groups 2 41.3737 20.6869 2.2135 ,1147 

Withim Oroups 99 925.2145 9.3456 

Total 101 966.5882 

Standard Standard 

Group Count Mean Devrahon Error 95 Pct Conf Int for Mean 

GV 1 29 20.6552 4.1341 - .7677 19.0826 TO 22.2277 

-2 30 20.5000 2.9214 .5334 19.4091 TO 21.5909 

Grp 3 43 21.8605 2.1776 .3321 21.1903 TO 22.5306 

Total 102 21.1176 3.0936 .3063 20.5100 'TO 21.7253 

GROW MINIMUM MAXIMUM 

-1 9.0000 27.0000 

-2 16.0000 25.0000 

'3P3 15.0000 25.0000 

TOTAL 9.0000 27.0000 
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ADJUS l' OF SCOKL: 

Variable ADJUST 

By Vxiablc GROUP 

Analysis of Vari;rr~cc 

Sum of Mean F F 

Source D.F. Squares Squxes Ratio Prob. 

Betu.=n Groups 2 1576.2087 788.1043 49.7070 .OOOO 

Within Groups 99  1569.6443 15.8550 

Total 101 3145.8529 

Standard Standard 

Group Count Mean Deviation Error 95  Pct Conf in r  for Mean 

G~ 1 29 11.2759 4.4150 23199 9.5965 TO 12.9553 

G ~ P  2 30  9.6000 3.2013 .5845 8.4046 TO 10.7954 

G~ 3 43 18.2791 4.1595 .6343 16.9990 TO 19.5592 

Total 102 13.7353 5.5810 .5526 12.6391 TO 14.8315 

GROUP MINIMUM MAXIMUM 

-1 .OW0 18.0000 

G ~ P  2 2.0000 14.0000 

GrP 3 10.0000 24.0000 

TOTAL .OOOO 24.0000 

Variable ADJUST 

By Variabie GROUP 

Multiple Range Tests: Scheffe test with significance level .05 

The difference between two means i? significant if 

MEAN(J)-MEAN(I) >= 2.8156 * RANGE * SQRT(IIN(I) + ~;N(J ) )  

with me following value(s) for RANGE: 3.51 
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(*) Indicates significant differences which are shown m the lower in.uislc 

G G G  

r r r  

P P P  

2 1 3  

Uem GROUP 

9.6000 Grp 2 

11.2759 Grp 1 

18.2791 Grp 3 * * DPU
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