
n1eJ.:j~Vl1l djeJ.:jl.u~:u eJ11tly.j1 tl'Vl5l.f1Vl Ll.~~,r'U'Vl'Ul 11md"ll~~ 

tJ~ 14 uUU~ 1 b~e:l'U:umlfl:U - l.1I'lilE.1'U 2558 

flTi";R!'U1\JVI b~U'U\J'Ubtl~v,hU ihJbVI v{bcUM1ft U tiiVl'l~~ tlv'Llf;IMitlM1a~ 

b~v~ fl1';;'lh:UflM1ii11ft1'lhUfl';;1I1vb'W'UvvvJVJA, , 
A Development of Web-Based Instruction Based on 

Constructivist Theory on Open Office Applications 

"" .. "" ",,1 ... ",,2 <V """" 3 
n'lB~l\J(9l(9l ttJB~tQa:u B'l'lt;l'W'l qVl3tn~ Ua:QtJVltJ11'ltIL1"Uf!a . 

1 2
Krongchit Nueangchaloem , Attaporn Ridhikerd and Chantana Viriyavejakue 

1,:rn~mil'V1~mWI1 fl.eJ.:U. (l.'Vlfl1'U1~~f111~mil'Vll.:jf111eJl~'b~bl.~~l.'Vlflt1fl~m~n)
'U 

G'lt:l1u'Ul.'Vlfl1'U1~~y.j1~~eJ:Ubnfll b~ll1 ru'Vl'VI11~lVln1~U.:j 
2,3 • '" • 

1eJ.:j~lG'1Vl11~11t1 G'll~ld"lllfl~~lG'1Vl1~VlG'll'V1n11:U 

flru~fl1~T6WI~eJVlG'll'V1n11:U G'lt:l1U'Ub'Vlfl1'U1~Vy.j1~~eJ:U l.nfll b ~lflru'Vl'VI11mVln1~U-:j, , , 
Krongjit1144@gmaiL.com, krattarp@kmitL.ac.th, and kmchanta@kmitL.ac.th 

\JVI~fttiv 
f111~m~11~t1fl~-:j.QiilVl~'lI1~G'I-:jA 1) b~ eJG'I~l-:j l.l.~~'VI1'll1d1'Vl5i11y.j'U'Vl b1t1'U'U'Ul.fl1eJoUlt1B'Ub'VleJ'hUVl1Vltlb-tl'Vltl'li{)fleJ'UG'lVl~fl 

VldG'l1l f111'l11~!inVl1-tl"IJVl1'll1l.Lf11:U1my.j'UeJeJv.JVJ~ 2) l.~mmtl'UbY1t1'Ur.J~~:utl'Vl~'Vll.:j f111l.1mJ1~'VI';h.:jn~:U'VlVl~eJ-:j~ l.1t1'U~dtl 
'U'Vl l.1tl'U'U'Ubfl1eJoUltlB'Ul.'VleJ~bUVl b~eJ.:jnl1'll1~!inVl1-tl"IJVl1'll1bbn1:U1my.j'UeJeJv.JVJf!1bb~~n~:Ufld'UI1:U~ b~tl'U~dtllflnl1G'1eJ'Ul.b 'U'U 

'lln~ n~:ul9i'deJtll-:jmiit'Uf1111~tlfl~.:j.Qbtl'U,:rm~tl'Ui'Uil5t1:u~n'lilU~ 1 h-:jb~tl'Ub'Vlf!1'Ul~ 21i1"l1~n'lil ~-:j'VI1Vl~~'U'Vl~~1'Ud'U 40 

fl'U ~ln'll1~"lIlm~1'Ud'U 90 fl'U 1~:Ul~lnlflf111~:UeJtll.:j~ltl (Simple Random Sampling) 1Vltllflnl1~'UG'I~ln bfl~eJ.:jijeJm-tl 
b'Uf1111~tl ~ eJ 'U'Vl l.~tJ'U'U'Ubfl1eJoUltJBW.'VleJ~dlVl1Vltlb-tl'Vltl'li{)fleJ'UG'lVl~fl~lG'111 l.b'U'U'll1~biJ'Ul1rui11y.j~eJ-:j'U'Vlb~tl'U'U'Ubfl~eJoUltl 

B'Ub'Vl eJ~buVl1Vl tJb-tl'Vl tl'li{]fleJ'UG'lVl~fl ~1G'l1I bb~ ~ bb'U'U'VlVlG'leJ'Ur.J~~:utl'Vl~'Vll.:j nl1b~tJ'U'U'Ubfl1eJoUl tlB'Ub'VleJ'hUVl1Vl tlb-tl'Vl tl'li{)fl eJ'U 

G'lVl~fl ~lG'1Vi 'll1::: ~'Vl5i11y.j~ eJ-:j'U'Vl b~tl'U'U'Ubfl1eJ"1h tlB'Ub'Vm~b U \9l'VI1 "iJ 1 n r.J~~:U tl'Vl~'Vll-:j f111b~ tl'U 1~'VI'-l1-:j b~ tl'U f1'U r.J~~:U tl'Vl~'Vll-:j f111 

b~tl'U'VI~-:jb~tl'U 1Vltlb'll~t1'UbY1tl'Uhj~1f1',hbnru6f'! 80:80 bb~~L'll~tJ'UbY1tl'Ur.J~~:utl'Vl~'Vll-:jf111b~tl'U1:::vrh.:jn~:U'VlVl~m~b~t1'U~dtl 
'U'Vl b~tl'U'U'Ubfl1eJ"(htlB'Ub'VleJ~bU\9l1Vltlbif'Vlf)'linfleJ'U?l\9l~fl~1?l1l b~eJ.:j f111'll1~tln\9l1-tl"llVl1'll1bbn1:U1my.j'UeJeJv.JVJ~bb~~n~:Ufld'Ufl:U~

VI dJ '=t '=t If II 

b~t1'U~dtllflf111?leJ'Ubb'U'U'lln~ 1Vltllbfl11~Vi.[mJ~'Vll-:jG'l()~ t- test (Independent Sample) 

r.J~f1111~tly.j'U';i1 1) 'U'Vl b~tl'U'U'Ubfl1eJoUltJB'Ub'VleJ~l.U\9l1Vltlb-i{'Vltl'linfleJ'UG'I\9l~fl~lG'111 iil1rui11y.j~1'Ub.QeJ'VIleJ~1'U1~~'U~ 
(x 4.35) bb~:::~1'Ub'VlflUflf111r.J~\9l~eJeJ~1'U1:::~'U~ (x = 4.43) 2) 'U'Ub~tJ'U'U'Ubfl1eJoUlt1B'Ub'VleJ{LU\9l1Vltlbif'Vltl'li{)fleJ'UG'I\9l~fl~ 

ii'll1~~'Vl5i11y.jb'Vhfl'U 84.25:81.13 btl'U1~~lnl1Lnru6f'! 80:80 3) r.J~~:Utl'Vl~'Vll-:jf111b~tJ'U1~'VI11.:jn~:U'VlVl~eJ-:j~b~tJ'U~dtJ 
'U'Ubfl1eJoUltJB'Ub'VleJ~bU\9l1Vltlb-tl'Vlf)'linfleJ'U?l\9l~fl~lG'1Vi nl1'll1~tln\9l1-i{"lIVl1'll1bbn1:U1my.j'UeJeJv.JVJ~ G'I.:jnl1n~:Ufld'Ufl:U~VI dJ II 'I \i "I '1 

b~tl'U~dtllflnl1?leJ'Ubb'U'U'lln~ eJ~1.:jii,:rm11fi'qJ'Vll-:jG'l()~~1~~'U.05 

fhr;hAqJ: 'Vltl'li~fle:l'U?l(9)-rfl~i;;,\1>1 'll':l:::~'Vl6flTrl"tle:l-:jU'Vlb1E.1'U f11':l~\ij.J'UlnT~b1E.1'UU'Vlb1t1'U~1'Ubfl1e:l"tilE.1B'Ub'Vle:l1Li1(9) 

f:.J~X:utl'Vl5'V11-!lf11)b1tJ'U 

Abstract 

The purposes of this research were 1) to develop and examine the efficiency of a constructivist of web­

based instruction on Open Office Applications and 2) to compare the Learning achievement on Open Office 

Applications of the subjects Learning through the constructivist web-based instruction and the subjects 

,Q:::lrn",n through traditionaL method. The samples in the research were 40 from 90 students in the first year 

of the their secondary education, in the academic year 2013 at Tassaban 2 Wipatsuksa School, Surin 

province, Thailand, selected by simple random sampling method. Instruments of research consisted of Web­

Based Instruction, the quality evaluation form of Web-Based Instruction and an achievement test. 
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The research instrument was a web-based instruction based on constructivist theory on Open Office 

Applications. Efficiency of the web-Based instruction was obtained from achievement scores of the sub-tests 

and post-test, by using the criterion set of 80:80. Then, the scores were statistically compared with those of 

controlled group by using Independent SampLe t-test. 

The resuLts of this study showed that 1) the quality of the constructivist web-based instruction on Open 

Office Application was at good LeveL when conSidering the Lesson contents (x = 4.35) and media production 

(x = 4.43) 2) the efficiency of the constructivist web-based instruction was in accordar-lCe with the required 

criteria at Least 80:80 atE1:E2 84.25:81.13 and 3) the Learning efficiency of the students Learning through 

the constructivist web - based instruction was better than those of the regularly instructed group, with the 

significance leveL of .05 

Keywords: Constructivist theory; Efficiency; A development of web-based Instruction; Achievement 

1. 'UVltJ1 

1'UU"iFilU'UbU'U!'H9"lJmL'VIfll, 'U1{;"1~l~11£'1'UL 'VIfll (IT, 
Information Technology) ~~lJB'VI5'V'l6'll9leJfn1bt1~tI'Ubbt1{;"1~ 
1~~1\91 bb6'l~ fl11v11~1'U"lJeJ~fl'Ub11v111Vlbn~~~fllJ~fl£'l11?t'Ub'VIfll 

~b~F.r.l.oeJ~nUfl111iL 'VIfll'Ul{;"18fleJlJ~lb\91eJibb{;"1~b 'VIfll'U16'18 

1 'VIWllJ'Ulfll.I1 'Ufl11v11~1'Utl1~fleJ'UnULL 'UllUlJ"lJeJ~fl11b~cJ'U 

fl11£'1eJ'U1'Uu~~u'Unn1 "'~ bt1~ tJ'Ubbt1{;"1~1t1~fl11b~tJ'Ufl11£'1eJ'U 
1'U1'llbbUUfl11b~tJ'U~~1'U~eJBb~fI'VI1eJDfI~ 1~tJLu~1~fl11 

'\J 'U I I IV 

b~ tJ'U fI 11£'1 eJ'U~l 'U~ eJU'U Lfl~ eJ"l11 tJ~ ~ lJ e.J {;"1 fl1 ~ 'VIU t9i eJV(~ 

eJl~11~t:J£'I eJ'U bb{;"1~t:Jb~ tJ'U ~~~eJ~lJ fl11t11U b t1~ tI'U~il~ fl11lJ 
"" "I 

fl11b~tJ'U~byjeJ1VI?t eJ~ fl~eJ~nu b'VI fll'U1{;"1 m~tJ~£'IeJ'U~~ bt1~tJ'U 
U'VIU1'V1~lf1t:JUeJ'UfllllJ~bU'Ut:Jbb'U~bb'Ul'VI1~bb?tlWl1fl11lJ~ 

'\J '\J '\J 'U 

61l'UUfI~ fI ~1~~ btl ~ tJ'UU'VIU1'V1~1 fI~1U fllllJ~~l fleJ 1~ 11~ 
~£'IeJ'UbU'Ufl11b~tJ'U~~htJ\91'UbeJ~1~tJ1i b'VIfll'U1{;"18?t11£'1'Ub'VIfll 

"l1l tJ1'U fl11 bb?tl~'VIlfl11lJ~t:Jb~ tJ'U£'I1lJl1t11,~ eJfI ~fI~l bu'V'll~ 
"" l,~eJ~~\91'Ul,eJ~£'I'U1~£'I1lJ11t1bb6'lfll,t1~tJ'Ufl11lJ~1~l..rh~t:JI,~tJ'U

" " 
~l tJ n'UbeJ~ VI~eJ ~Vll9leJ ~£'I eJ'ULVI tJ~1'U I,fl~eJ"l11tJ B'U b'VIeJ1 bU\91fl11 

I,~ tI'U fI 11£'1 eJ'ULVI tJ1 i~ eJ U'U bfl ~ eJ"l11 tJ"Ill tJ {;"1 VI U t'lJ'VI1 ~ 'U 
, , 

\i1'Ufll1lJ~V1 bb\91 fll9l1~ n'Ul.'V'l11~t:Jb~tJ'U?tllJl1t1'V1U'VI1'Ufl11lJ~Vi 
d.S 'U '\J 'U 

rJ~l:Ub.011~VI~eJ?t1lJ11m~lJ~'UfllllJft~\91{;"1eJVlb1{;"11bU'U1~UU 
(Self-Study) 

\91'UbeJ~bb6'l~?teJVlfl~eJ~nU'VIt]~~fleJ'U?t\911fl~l£'l~Vib~eJrh~b~tJ'U 

bU'U~£'I~1~fll1lJfLVltJfl11"lJtI1tJlfl1.:j?t~1~'VI1~Ut'lJt'lJ1 
tI'UeJlJ'V'l1 b{;"11~1£'1bb?t~ [1] fI~lTh fl11£'1eJ'Uu'Ublu 

(Web-Based Instruction) bU'Ufl11e.J?tlJe.J£'Il'Un'U1~Vl11~ 

b'VIfll'U1{;"18u~~u'Unufl1~ul'Ufl11eJeJ fI bbUUfl11b~tJ'Ufl11£'1eJ'U 

byjeJ b~lJtl1~~'VI5Jll 'V'l'VI1~ fI 11b~tJ'U~ bb6'l~ bbnu ru VI 11'Ub~eJ~" ., 
.oml1nVl'VI1~~1'U£'Itl1'U~ bb6'l~ b1{;"11 lV1tJfl11?teJ'UU'Ublu~~ 
t11~~fI~1i'1t1mlJU~bb{;"1~'VI1'V'ltJlf11"lJeJ~ bi{;"1t9l bt9l blu 1'U 

fll1~VI?tJll'V'l bb lVl~eJlJVi61~ 1,?t~lJ bb{;"1~?tUU£'I'4'U fl11b~tJ'Ufl11 

£'IeJ'U;~ fl11 l,~tJ'Ufll1£'1 eJ'U~~~~'U~l 'UI,lu.QeJ 1 ~ b tJ'Uu 1~ 61l'U 

VI~eJ-vY~VllJ~"lJeJ~fl1~'Ul'Ufl111,~tJ'Ufl11£'1eJ'Unl~ 
n~lU'Uvl lJ~'VIeJ~ [2] fI~11l1b~m'VIfll'U1{;"18?tl1?t'Ub'VIflllJ 

fll1lJn1l'VI'tJ1 U'VI l,~tJ'Uu'Ul,fl~wciltJBW.'VIeJ1bU\91.Q b tJ'Ufll1 

~Vl1 ~UUfl111,~tJ'Ufl11?t eJ'U1VI~b~tJ'U1~b~tJ'U\911lJfllllJ£'IllJ l1t1 

"lJeJ~\91'UbeJ~eJ ~1~lJtl1~~'VI5Jl1'V'l VI~eJ eJl~~~£'I~l~1 'U'" fI~ru~ 

~'U "1 ~'UeJ~nufllllJbVllJ1~?tlJ"lJeJ~fl111i~l'U ~1V11U1~UU 
fl11b~tJ'Ufl11£'1eJ'U1t1 I,b UUU'VI b~tJ'UU'Ubfl~mhtJB'Ub 'VIeJibU\91 

" 
UU11lJfll1lJlih·9't'lJ bU'UeJ ~l~lJl fI b~11~~eJ fl11 b~tJ'Ufl11?t eJ'U 

btJ'UI.fl~eJ~ijeJ~1V11Ut:J?teJ'U~~~v111Vlt:Jb~tJ'U bnVl fl11b~tJ'U-n~ 
" " " 

eJV1~lJtl1~~'VI5Jll'V'lbb{;"1~lJtl1~~'VI5e.J{;"1 lV1tJbu'V'll~~eJ~ 
?t1lJl1m~lfllllJ£'I'U1~"lJeJ~t:Jb~tI'U ~~U'VIb~tJ'Uu'Ubfl~mhtJ 

" 
B'U b'VI eJ 1 b U\91 b tJ'U'" fI ~ru~"lJ eJ ~ 1~uuiI{;"1 ~lJ b~ tJ~?tl lJ11 tI 

\91eJU£'I'UeJ~ fll1lJ ~eJ~ fl11"lJ eJ~ ~b~tJ'U1~\tJ'UeJV1~~ 'UeJfI~l fI.o 

Ufl b~tJ'UrJ~?t1lJ11mb{;"1 fI btl ~tJ'Ufll1lJA~ b~'Unu byjeJ'UUfI l,~tJ'U 
~ltJn'Ubb6'l~~?teJ'Ul~~~eJlJn'U IV1tJ£'I1lJ11t1~eJ?t11~1'U1~UU 
VleJ~?t'U'VI'U1 1llJ-vY~~~ fl1~~ 'U I, lUU eJiVl byj eJ1llJ n'UI,I,?tVl~ 

'" wlfll1lJflVlI,VI'U 

'VIt]~~fleJ'U£'I\911fl&l1?t~ (Constructivist Theory) Ufl 

'VIt]~~ fI~lJfleJ'U£'I\911fl~1?t~lJfllllJ b~'U1'Ub~eJ~ fl11b~ tJ'U~"lJeJ~ 
~b~ tJ'U lV1tJ'VI t]~~ fI~lJ.Qb~'Ul1 ~I,~ tJ'U bbt9i{;"1~ fl'UlJ fl11 bb tI {;"1 

fllllJVllJ1 tJ bb6'l~?tl1~1~1u bl,6'1 ~ bbt16'1fllllJ~ ~~ eJV1eJUt91l\911lJ 
" 

fl111'U~"lJeJ~bl,t9i6'l~~flfl6'l ~~fl111U~,r'Uil1tJ'VI"'~~~ bt1~tJ'UbtJ'U 

fll1lJ ~ \911 lJ fllllJ b.o11 ~"lJ eJ,,:} ~\~tJ'U bbl9l {;"1 ~ fl 'U (Learners 
" " 'V 

construct their own knowledge) UfI'VIt]~~fI~lJUlJeJ":}11 

~b~tJ'U~~~eJ~l,tJ'Ufll'U~fl6'll~fll1b~tJ'U~ (Learner center) ~~ 
" " " 
lJ t:J?t eJ'U~v11V1Ul~ I, U'Ut:J"lil tJ ?tUU £'I 'U'U fI 11 b~ tI'U ~ bb{;"1~1 VI 

'\J '\J!lJ, 

fll bb 'U~t11lJl fI fll1bU'U~~l tJ'VIeJVlfllllJi n~ fl11lJfl11b~tI'Ul5,,:} 

b u'Ut:J b .ol1U fll1 b~ tJ'Ufll1£'1eJ'UA VIi bfl11 ~~bb6'l~AVI bl,nt] ru'VIl" ., 
fl11 'U \il'U~~ I, u'Ut:J£'Iuu?t'U 'U fl11 b~tI'U ~~~~eJ~ ~VI b\91~ tJlJ 

'\J d.9 '\J 't 'tI 
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fldfYl~vlVlI,U€l~l,u~lJ €l~~tlvr~ tl'Vl5d1~ I,l,m~U'U'Vl'Ul 11ml"IJf1~ 
11~G'!1~fl~r11G'!~{€l~G'!TVim~lJ t1~ 14 u,j'U~ 1 1,~€l't.!:l.HI~lfl:W - 1,:W~lfJ'U 2558, , 

1,1,'Vl~~oif€llJ~1Vfl,Vh.J\lVl€l~€l fl1~ 1,1tJ'U1"lJ€l\l~l,~tJ'U'U€lmnfl.Qfl1~ 
~ ~ ~ 

l,~tJ'Ubb'lJ'lJ11lJij€l (Collaborative Learning) ~\l61htJfld~~'U 

1 VI~boif l-r'lJ fll ~ I,~ tJ'Ufll~?f€l 'Ubb~ fl btl ~ tJ'Ufll1lJ fi ~ b~'U bb~ ~ 
~ 

11lJn'U'Vhn'U1Vlb?f1~~llJ~1~-r'lJlJ€l'lJ'VllJltJ I,bG1~iJ'lln~m~''Ul5 
n'lJ~~'U sS\l~~Ul1'lli.'ifl1~b~tJ'U1b~€li.'i\lb?f1lJfl1~L~tJ'U1~'U?f\l 

'U 'tJ '\J '\J 'U 

(higher order learning) LL~~bn~~lJ"IJ'Ubbvl\lfl1~1,1tJ'Ui 

(learning community) 'Vl~flfll~€l€lmb'lJ'lJbl'lJ1<lllI9i''Vll~ 

fl1~rlm~n 'Vltl'M~~fl1~'lln~ 
1mVl'U€l€lvJVJPlbtJ'U~~1'll~l,l,fl~lJ~ll,1~~'ll'll~~I,.f1'Vl Open 

Source I, tJ'U"IJ~1'll)bbfl~lJ~l b1~~'ll ~l'U~l,rml'U~iJ, ~ 

fll1lJ?fllJl ~tl fl~'lJ i11'U sS\l ?fllJl~tl vll \l1'U n'lJ.f11'Ml1'Vl tJ1~ 
mh~?flJ'lJ~cl bb~:::Hf\l1'U11lJ n'lJ"IJ~1'll~bl,fl~lJ 1lJ1fl~<lll€lvJv1 

~ , 
€l€lvJVJPl1~€l ~1\l~ I,I,~~ ?fllJ 1) tl ~11U1'VlG1~lJl1i\l1'U1~vJ1 

(Free Ware) iJ fl1~bb~fl<lll€li?f1fl~ "lJ€l\l1'll~bbf1)lJ€l€lfl1 'll1VI 

?fllJl)tlUl1'll~WJ'Ul1~€l~1~B?f~~ bb~:::~~ btJ'U~~1'll~ I,bfl~lJ 

~lUfl\ll'UViiJ€l ~fi fl~.f11 fl-rll?fU'lJ?f'4'Ufl€l ~1,rfl\l1'Ui.'i\l1,?f1lJ 

~Vl?fl'Vlfl~~lJ<lll€lvJvhb1i Lb vl\l"IJ1~ (€l~fifll~lJ'Vll"IJ'U) (SIPA 

Software Industry Promotion Agency Public 

Oroanization) .f11 tJ1~ fll) rh n'lJ~ 1,1,~"lJ€l\l-r\ilJ'UVl~ll fll)
:::, ~ "" 

fld~'Vl~l\l1, 'Vlfl1'U1~8?fl~?f'Ub'VlPlI,I,~~fl1~~€l?fl~1'Ufl1~~\l1,?f1lJ 
"IJ~1'll~bbfldlJ1mVl'U€l€lvJVJPI"lJ€l\l~l,rf1\ll'Ui.'i~b?f~lJ€lVl?fl'Vlfld~lJ, , 
<lll€lvJl9i'bb14bbvl\l"IJ1~ SIPA t1'Ub~€li.'i\l1,?f1lJ1Vlfl'U1'VltJ1~iJfll) 
b~tJ'Ufl'Ufl1)1i Source Software 1V1LbVl1'VlmtJlJlfl 

~'ULVl~1~iJ~1~fl1'll~LLfl)lJ'll~~b.f1'Vl Source bb~~Ul 
~~ 

lJl1i\l1'UU€l tJsS~1'Uil~~,j''U~\liJ fll~1i<lll€lvJvll,l,li~~€l\l~€l 
ril~"lJi'1'Vl~~lfl~l~'ll~~L'VlPl L-ci'U 1lJ1fl~<lll€lvJl9i'€l€lvJVJPI 
Microsoft office lJl1i~1'UlJlflflll~lm'VlVl~~~110i 
1'll ~ bbfl~lJ i.'il'UlJl fliJfll1lJ-tll'Ul qJlJl fl flllsS\l1'Uil~~,j''U~~ 
1'll~ LLfl)lJ 1mVl'U€l€lvJVJPlfliJ fl1)~WJ'Ul1VfiJfll1lJ?fllJl)tl-rr'U 

~'U\il'ULL~~"lJ€l'lJL"lJVlfl1~1i~1'U1fl~bfitJ\ln'lJ Microsoft office 

L -ci:n'U sS\l~:::vll1VI~~ fll~~~ L:iJ~~"lJi'1'Vl~"lJ€l\l<lll€lvJl9i'l,b141 'U 

il~:uu'U~~1~lJlfl ~l~tJl5\lfi)~:U:::?fB~LL'Vl~fl"IJ~1'll~bbfl~lJ1mVl 
,~ , 

'UB€lvJVJPI (Open office) l,-ih1tl1'U'lJ'VlL~tJ'U"lJB\lfl1)L~tJ'Ufl1~ 

?fB'U1'U"IJ~1'll~LLfl~lJ ~1,rf1\l1'U 1'U'VllJl~"IJ~l"IJlfl~lJ?fl~~fl1), , , 
L1tJ'Uifl1)\l1'UB1~VlLL~::: L 'Vlfll 'U1~ m~tJiJfll~'Vl~~B\l1in'lJ 

b~b~tJ'UL'VlPl'lJl~ 2 In''IJrlfl'Ml ~~'Vl'r~~1'U'Vl41'U~:::~'lJ.ff'U 
ifotJlJrlfl'MltJ~ 1 

v ~ W:. d,c:ji.lQO..I ~ 
~\l'U'U'Vll\l~p~ m 'Vl'Ul1fll)" )tJ'Ufl1~?fB'Ub~B~ 'lJ'VlL~tJ'U 

~1'ULfl1mhtJB'UL'VlBil.UVll~tJ1i'Vltl'M~flB'U?fVl-rfl~1?fvl L~B\l 
fll ~ 'll) ::: tJ,fl vl1i"IJ, ~1 'll ~ LL fl ~ lJ1 B b Vl 'U B B vJ VJ PI .Jf\l.QL~ B'111 

~G1 fll~l~tJ~1~-r'lJ1'll1iI,bflil qJ'Vll1 'U fll~ L~tJ'U fll~?f B'U1VfiJ 

'll1:::i'1'Vl5.f11VllJlfl~~~ 

2. 1~~U~~a~A~8~n1~1~a 
~ 

1. L~B?f11~ 1,1,~~'Vll'll~ ~i'1'Vl5.f11Vl"lJB\l'lJ'VlI,~ tJ'U~ l'U 

I,fl1mhtJB'U1,'VlB4LUVll~tJ1i'Vltl'M~flB'U?fVl-rfl~1?fvl L~€l\l fl1~ 
'll~:::~flVl1i~~1'll)LLfldlJlm'W'U€lBvJVJPI 

2. b~m'll~ tJ'lJ I, Vi tJ'lJ ~ ~~lJtl'Vl~'Vll\l fll) I,~ tJ'U"lJB\l fl~lJ 
'Vl ~~B\l~ l,~tJ'U~ltJ'lJ'Vl b~ tJ'U'lJ'Ul,fl1€l"lhtJB'U L 'VlBi L UVll~tJ1i 
'Vltl'M~ flB'UVl-rfl~i?fvl n'lJ fl ~lJ fll'lJfllJ~i~tJ'U1~ tJ15?fB'Ubb'lJ'lJ 

'llfl~ L~B\lfl1~'ll~~~flVl1i~~1'll)LLfldlJ1m'W'UBBvJVJPI 

3. a:U:U~~1\1n1~1~a 
cQ 

1. 'lJ'Vl1,1tJ'U~1'ULfl1mhtJB'Ub 'VlB4buVll~ tJ1i'Vltl'M~flB'U 

?fVl-rfl~l?f19i' b~B\l fl1)'ll~~tJflVl1i"IJ~1'll)LLfldlJlmVl'UBBvJVJPI, , 
~~\?),J'Ul~'UiJ'll~~i'1'Vl5.f11'W1JJ~lflllLflru" 80:80 

2. ~~~lJtl'Vl~'Vll\lfll~ L1tJ'U"lJB\l fl~lJ'Vl~~B~~L~tJ'U~l tJ 
'lJ'VlL1tJ'U~1'Ubfl1W1h tJB'Ub'VlBibi1Vll~tJ1i'Vltl'M~flB'U?fVl-rfl~ 

I9i' b~ B\l fll ~ 'll ~ ~ ~ fl 19i'1-ifl 'll ~ bL fl ~ lJ 1B I, Vl 'U B B vJ VJ PI iJ 

~~~lJtl'Vl~'Vll\lfl1~ b1tJ'U~\l flll fl~lJfll'lJfllJ~b1tJ'Ui5fl1~?fB'U 
bb'lJ'lJ'llfl~ 

4. n~8'Ubb\l'JAt9I'v1~Hn.\ln1~1~a 
0~tJ1~fj~.rr'UVlB'Ufll~BBfl LL'lJ'lJlJl~lfl'Vltl'M~flB'U?fVl-rfl 

~l?fvl (constructivist theory) "lJB~~'U6~WJ'Ul'Vl~fl~Vl~ 

fld:::'Vl~1\lrlfl'M15fl1~ fl~lJi"IJlfl1~ [3] lJl1il,tJ'UI,I,'Ulfi~1'Ufl1~ 
Q./ q.d.A I 0.. ~ ~ Q./ oJ' 


VlWJ'U1BBmb'lJ'lJ'lJ'Vl1,~tJ'U'lJ'Ul,fl~B"lJltJB'U1,'VlB~I,'UVl ~~'U 


1. .rr'UUl (Orientation) I,tJ'U.rr'U~um1tJ'U~~-r'lJi~\l 
:u~JJ~'VllJlmL~~l,n~bb)~:u~h 1'Ufl1)I,~tJ'U, , ~ 

2. .rr'U'Vl'lJ'Vll'Ufll1lJ1L~lJ (Elicitation of the 
~ 

knowledge) LtJ'U.rr'U~Um1tJ'U""?f~\lBBflii\lfll1lJifll1lJ 
Loiflh l,~lJ~iJB~I,~tJln'lJI,~B\l~ L~tJ'UB1:U1VI,rm~tJ'UBii'll~ltJ

~ 

fl~lJ'Vl1BI,~tJ'U I,~B bl,?f~\lfll1lJ1fll1lJ I,oifl1~ l,~lJ~iJB~L~tJln'lJ, ~ ~ 

b~B\l~ l,~tJ'U-rr'U.Qvh1Vlbn~fll1lJi~l,btf\l'Vll\lilqJqJl (Cognitive 

Conflict) 

3. -rr'U'll-r'lJL'll~tJ'UVlllJl,l,'Ulfi~ (Restructuring of ideas) 

LtJ'U-rr'U Vl B'U ~~1 f{qJ"lJ B\l'lJ 'Vl L~ tJ 'U-rr'Ud'll~::: flB'lJ ~ltJ-rr'U Vl B'U 
" ~BtJ~~{1 

3.1 vllfll1lJfld~~1\lLI,~~LL~m'll~tJ'Ufll1lJfi~ 
(Clarification and exchange of ideas) 

3.2 ?f11\lfll1lJfi~1'VlJJ (Construction of new ideas) 

3.3 'll~~b:iJ'Ufll1lJfi~1'VlJJ (Evaluation of new ideas) 

3.4 Ulfll1lJfi~1tl1i (Application of new ideas) 

I, tJ'U-rr'U VlB'U~,rm~tJ'UmB fll?f1i 1,1, 'Ulfi ~VI~Bfll1lJ I,.u11~~ 
~WJ'Ul~'UlJl1'VllJ'1'U?fm'UflTJcl~l\l~ ~~'ULflmL~~1JJ~'Ul,fltJ 
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mB'l~I9l~ bUB'lb~~3J B11blYfl tl'Vl5bfl(91 bb~~,rU'VlUl 11ml'1l~~ 

tJ~ 14 mJU~ 1 L~e:rUllfl'nrU..J - bll'etlt1'U 2558 

3.5 'VlU'VllU (Review) dJu~uI9lBu~(9IYfltl'l1m~tl\J''il~l~ 
'VlU'VllUfl113J~(9Ifl113J b-iil1~"lJ B'l L"lJ11~btl~ tlultl1(91 tlfll1 

btl~mJ bVl tlUfl113J~(9I L~B b~lJtoi'UU'Vl b~ tlU nUfll1lJ~(9I"lJ B'l b "lJl . " 
bijB~U~(9IU'V1 L~tlU 

4.2 n':iEl'ULLU1~flfi11JnT:i1f1bba:'lh:LihAe.Ja 

0~tll~U1LbUlfll1lJ~(9I"lJB'l Benjamin S. Bloom bb~~ 

~1'l11J UUI'1l3J, ... 1"l~~~Bl(91 [4] lJ1btJUfl1BUbbUl~(9I1Ufl11 
iJ' Q.J QJ ~ q d I i.I i.I 

~11'lbLUU'Vl(9l~BU1(91~~~lJtl'Vlfj'Vl1'lfl11b1tJ'U 'Vl~'lL1JU'Vl1'l(9l1U 

W'Vl5fh1tl (Coonitive Domain) ~'lll'lbif1J'Vll'l~l'U"lJBUb"lJ19l,::> 	 , 

~lUUqJqJl (Cognitive Domain) iJ~'l'VI3J(9I 6 ~lUbbl9l"lUfl11 
" " 1~tlfl1'lt10~mif'ULwtJ'l 3 ~lU~B 

1. fll1lJi-fll1lJ\ll (Knowledge)
'U 

2. fll1lJb-iil1~ (Comprehension) 

3. fl11Ulfl113Jittltl1~~fW11.ff (Application) 

4.3 n':iEl'Ubb1J1~fl11JnTlVl1'l.h:;a'VIG.n1'W'tJEl~'U'VIb;t:J1J 

fl11'V11tl1~~'Vl5.f11W"lJB'lU'Vlb~tl'U~~1~tl~il'l~1JlJ11i 
'U 

'VI~flfl11'V11tl1~~'Vl5.f11W~B"lJB'l -tltJt:J'lrl W1'V1lJl'lfll Lb~~ 
flru~ [5] ~'l~€lltld 

1. tl1~~'Vl5.f11W"lJB'lm~UTUfl11 (E l ) 

2. tl1~~'Vl5.f11W"lJB'l[:.J~~W5 (E2) 

5. lIv'Ubll~n11~~U 
5.1 tl1~'1l1fl1mi1'Ufl111~tJflf'ldbtJ'U'I1m~tJu1~~uiu 

iJDtllJ~m~1I9lButoi''Uh'll.~t:J\Jb'VlI"lU1~ 2 In'1l~m~n ~'l'VI1(91 

~1'U'V1'~ \ll'U1U 90 flU 

, 5.2 fl~lJ~lB~1'l~1i1'Ufl111~t:Jflf'ld ~B 'I1m~tJ'U 
1~~ui'UiJfjtllJ~fl'et1I9lBUtoi'uh'lb~tl'Ub'VlI"lU1;;'1 2 In'1l~m~n 
~'l'VI1(91~1U'V1'j \llUl'U 40 flU 1~~lflfl11~lJB~1'l~ltl~'l1~lJl, 	 , 
l(91tJ15~lJ~lB~1'l~ltJ15fl11~U~;;'I1fl (Simple Random 

Sampl;ng) l(91ml.U'll.tJu~'ld 
1. fl~lJ'Vl(9l;;'lB'll.tJUfl~lJVl b~tlU~1t:JU'Vll.~tJUU'Ul.fl1B·lh tJ 

~Ub'VlB{dJl9lh1tJ1.ff'Vltl'M~flBU~I9l:rfl~1~~ b~B'l fll1 

tl1~tlflI9l1i'1l(9l1tl1bl.mlJ1mwuBBYlYlI"l \ll'Ul'U 20 flU 
., '1 I 	 I 

2. milJfllUfllJl.tJ'Uml3JVlb~tl'U~ltlU'Vlb~t:J'U 1,1eJ'l fl11, , , 
tl1~tlflI9l1.ff'1l(9l1tl1bbmlJ1eJbwuBBYlYlI"l ~1tJ15fl11~BUbbUU, , 
tlfl~ \ll'Ul'U 20 flU 

6. bf\~v~iivmmlJn11~~U 
fl11~i1'lbfl~B'lijBmi1ufl111~tJ1'U~d~l~tJl~bbU'lfl11 

~i1'll.fl~B'lijBBBmtJu 3 tl1~b.f1'Vl ~B 
1. U'Vl b~tlUUUl.fl1B·thtl~'Ul. 'VlB{b\J19l1(91tJ1.ff'Vltl'M~flBU 

~19l1fl~1~~b~B'lfl11tl1~tJflI9l1.ff'1l(911 tl1l.bmlJ 1mwueJBYlYll"l, , 

" 	 . 
2. 1,1,UUtl1~Lij'UfJru.f11W~1'UbUB'VI11,L~~~1'Ufl11[:.J~I9l~B 

U'Vlb~tlUUUbfl1B·thtl~Ub 'VlB{ l. \J19l1(91tl1 i'Vltl'M~flBU~19l1fl~ 

l~ilb~B'l fl11tl1~tlflI9l1.ff'1l(9l1tl1bbm3J 1mwuBBYlYll"l, , 
3. l.l.UU'Vl(9l~eJu1(91[:.J;;'IG1lJtl'VlB'Vl1'lfl111,~tlU ~'ll,tJ'ULl,UU 

b~eJfll9leJU 4 ~lb~Bfl \ll'Ul'U 40 -iiB iJfi1~'1lilfl113J 

~B(9Ifl~eJ'l1~'VI11'lbbUU'Vl(9l~BUnU~(9Itl1~~'lrl (IOC) Btl 
, 	 'U 

1~'VI11'l 0.67 - 1.00 fD11fll1lJtJ1fl~ltJ (P) B~1~'VI11'l 0.60 ­

0.75 fD11eJ1U1~\llbbUfl(D) eJ~1~'VI11'l 0.20 0.50 bl.~~fD11 

fll1m<tleJiJu(rtt) l.vl1nu 0.75 

c;! iI

7. n11'Vlfl~v~bb~:bfl'Ul1:Ul1:Ullv1J~ 
~l~m11 fll1'Vl(9l~B'l bl.;;'I~Lnu-irBlJ~1(91 tlU1U'Vl b~ tJ'Ur.J1U 
'IJ 	 'IJ 

l.fl1B6(]1tJ~UL'VlB{L\J19l1(91tJ1.ff'Vltl'M~fleJu~19l1fl~1~~ ~0~tl1~ 
~i1'l~ultl'Vl(9l;;'lB'lnu'I1m~tlu11'lL~tlUl.'VlI"lU1~ 21n'1l~fl'M1 
v 	 v Q, IS' V q 

~'l'VI1(91~1'U'Vl1 (9I'l'U 	 . 

1. fl11'Vl(9l;;'lB'lnUfl~lJ~lBtl1'l\llU1U 20 flULWB'VI1 

tl1~~'Vl5.f11W"lJB.:jU'VlL~tJU l(91tl1.ffflBlJYilbI9lB{ 1 bfl~B'l~B 
'I1m~tl'U 1 fl'U l(91tl1~'I1m~tlUvllbbuullmi((9I1~'VI11'lL~tlUbb;;'l~ 

b~Bb~tJWilUfl1UVJfl'VIU1tl1~vl1fl11'Vl(9l~BU'VI~'lb~tJU\llUl'U 
40 -irB l.b;;'l~U1[:.J~fl11'Vl(9l;;'lB'llJ11Lfl11~~-iimJ~ 

2. fl11btl~ tJUbVltlU[:.J~G1lJtl'VlB'Vl1'lfl111,~ tJU"lJB'lfl~lJ 
'Vl(9l~B'l~l.~tJU~1tJU'Vlb~tl'Ur.J1'Ubfl1eJ6(]1tJ~'Ub 'VlB{b\J19l1(91tJ1-ir 

'Vltl'M~fleJU~19l1fl~1~~ l.~B.:j fl11tl1~~flil1.ff~(9I1 tl1l.bfl1lJ 

1mW'UBBYlYlI"l nUfl~lJfl1Ufl3J~b~tJU~1tl15fl11~BUbbuu, , 

"'" !Iii8. 	n111bf\11:Vfllv1J~ 

~l ~tJl~~lbUU fll11bfl11~~-iiB3J;;'I"lJB 'lU'Vll.~tl'Uuu 
'IJ 	 'IJ 

bfl1B6(]1tJBUL'VlB{l.\J19l1(91tJ1.ff'Vltl'MnflBU~19l1fl~1~~ l.~eJ'l fl11 

tl1~~flI9l1.ff~~11tl1l.l.mlJ 1mw~BBYlYlI"l iJ11tl~~l.~tJ(9I~'ld 
1. lbfl11~~-irmJmWB'VIlfJru.f11W"lJB'lU'Vlb~tlUr.J1'U 

bfl1B6(]1tl~Ul. 'VlB{ l. \J19l1(91tJ1.ff'Vltl'M~flB'U~19l1fl~1~iI b~eNfl11 
tl1~ tJ fl~1i'1l(911 tl1bl.fl13J 1 B b W'UB BYlYlI"l Ul[:.J ~~1~~1 flfl11 

" 	 ... 
tl1~bij'U"lJ B'l~'Vl1.:j flrul~~l'Ul.UB'VIlbb~~~lUL'VlflUfl fl11~~19l 

'IJ " 

~BlJ1'V11fD11'Vll'l~i;l~l(91tJ1.fffl11'V11fD11b~~tl (x) bl.m~fD11 
1,~tJ'lbUUlJlI9l1jj1'U (S.o) 

2. fl111l.fl11~~'VI1tl1~i1'Vl5.f11W"lJB'lU'Vll.~tlUUUl.fl1B6(]1tl 

~'U b'VlB{ l. \J19l1(91tJ1.ff'Vltl'M~flBU~19l1fl~1~~ l~iI b~B'lfll1 
tl1~tJflii1.ff'1l(911 tl1l.bfl13J 1mWUeJBYlYlI"l l(91tl1.ffbfl ru,.Jfl11 'VI 1, , 
tl1~~'Vl5.f11W (80:80) 

3. fl11Ltl~tJU bVltJU[:.J;;'IG1lJtl'VlB'Vl1'lfl11 L~tlU~lflfl~ l.b 'U'U 

~BUfl~lJ'Vl(9l~B'lbb~~fl~lJfllUfllJ1(91tl1.ff~i;l~ (t-test) l.I.UU , " 
independent samples 
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n1€l~~\9I!9l ~ue:mili~hJ m1tl~1 tl'VI5~n~ ~~~::;U'U'VI'U11~m1"IJfl" 

111(;,!11f11V'11(;,!\9I4~\9I(;,!lVlmdlJ tJ~ 14 ~U'IJ~ 1 b~eJ'WlJmlf1lJ - blJ'M1C1'U 2558 

9. ~~n1'j1..ijEl 

9.1 f.Jan1':itJ':i~Lil'Uf!rufl1~"lleN'U'VIL'iU'U 

fl1TUd~ dJ'Uf1ru.fl1~"/J €NU'VI ~~tJ'UU'U~fl1WlhtJ~'U~ 'VIeJ1 ~1J\9I 

1 ~ tJ1.ff'VI tl M~ fl €l 'U (;'! \91'!{fl ~1 (;'!!9l b~ eH n 11 'lh ~ tJ n !9l1.ff"IJ ~ 
hh~bn1lJ 1m~'U€l€lYi~~~1'Ub.Qm''I1 11r.J'VI1~flru1~~1'U1'U· 3 

'Vh'U1~tJl~t:-J~fl~~~'U'U~il~tJ X ~'Vh~u • 4.;5 ~~~~?h'U 
~UtJ~~U'U1I1\91dJi1'U S.D. ~'VhflU 0.54 ~b(;'!~~';hu'VI~~tJ'UU'U 

~fl1€loU1 tJB'U~'VIe:r~ ~1J\9I11flru.fl1~~1'U~.Q€lVl1€ltJ1 'U1::; ~u~ , " 
d::; ~Un1Tlh~ biJ'U ~1'U~ 'VIfliJfl f111t:-J~\9I~€l11r.J'VId~ fl ru1 W,J 

~1'U1'U 3 'Vh'U1~tJ11n1d'lh~blJ'Ut:-J~fl~~~'U'Ub~~tJ" X b~l~U 
4.43 bb~~r;;1'Ub~m~U'U1I1\911Ji1'U (S.D') L'VhflU 0.58 ~b(;,!~~ 
11 n 1TU 1::; biJ'Uu'Vl b~ tJ'UU'Ubfl1 €loU 1 tJ ~'Ub 'VI €l1 b1J\9I11 fl ru.fl1~ 

~1'Ufl11t:-J~\9I~€l€l~1'Ud~~U~ • 

~&1f11'j'lh~dJ'Ul'lru.fll'V'l"uB'lUYlL·hJ'Uumrl~B,jltJ 

'Il'Vll'iNj,)V'I.l~J<'I{9l<;If'lmri?lm b~B'lf11'j'th~~f1l'llii'll~ 

1'lbbbm:w1m'V'l'UBBv.J¥J1'l 

1>11'WL,rm,n 4.35 0.54 

1>11'Ub'YIrli1flf11'j~~I'l~B .58 ~ 

b~€lv:l~ 11 rul'~::; ~U f11d'lh~blJ'UfJru.fl1~"/J €l~U'VI b~tJ'UU'U 
bfl1€loU1tJ~'Ub 'VI€l1b1J\9I1~tJ1 off'VItlM~fl€l'U(;,!\9I'!{fl~i1(;,!!9l b~€l-:j fl11 

'lh::;~n\9l1off\l~1'lh ~~n111 l€l b~'U€l€lYi~~ ~l'Ub.Q€lVl1 bb~::;~l'U 
~'VIfliJflfl11t:-J~\9I~€l 11flru.fl1~€ltJ1'U1~~U~. " 

9.2 f.Jan1':itJ':i~Lil'UtJ':i~a'VI~fl1~"lleN'U'VIL'iU'l.l'U'VIL'iU'U 

'U'ULfl~e)1hu~'UL'VIeJ'hU~'[flU1;{'VIq'l!t~flel'Ua~~fl~1a~ 
'lh::;dj'Uf11d'VI~(;,!€lUd::;Vl11-:jb~tJ'Ufl~bb'U'Ub~1I ~-:jVlll~ 40 

fl::;bb'U'U l~fl~~b'U'Um~tJ 33.70 fl::;~b'U'Uf1~btJ'U~€ltJ~::; 84.25 

(E l ) ~~~::;t:-J~fl1d'VI~(;,!€lUVla-:jb'imm::;bb'U'U~~lI 40 fl::;~b'U'U 1~ 

fl~bb'U'Ubil~tJ 32.45 fl~bb'U'U f1~~tJ'U~€ltJ~::; 81.13 (E 2) b~(;'!~-:j 
11U'V1b~tJ'U111Jd::;~'VI5.fl1~ 84.25:81. 13 hj~ln11 
bnrusil~€l 80 : 80 

I\4Glfl11 

"i9lflilU 

fl:::I.I:U'U 

L~1J 

fl:::U'U'U 

L\l~f1 

fi1L\l~f1 

1ilflGl::: 

'lh:::/!t,,'G 

111'Vt'tlil.:l 

'U"L~fJ'U 

bbUU'YI~~BU 

'j:;:Vl11'1 b1tJ'U 
40 33.70 84.25 

84.25:81.13 
bbUU'YI~~B'lJ 

81.13 
VI;;)'lL1tJ'U 

40 

9.3 n1':iLmU'UbViU'l.Jf.Jaa:uq'VI~'VI1.:jn1'H'iu'U 
~U11 t:-J~~lItl'VI~'VI1-:j fl1d ~~tJ'U"/J€l~n~lI'V1~~€l-:j~ b~tJ'U~1 tJ, 

U'VI b~tJ'UU'U bfl1€loU1 tJ~'Ub 'VI€l1 b1J\9l1~tJ1.ff'VItlM~fl €l'U(;'!\9l1fl ~ 

b~€l-:j n11'lh~tJn\9l1.ff"IJ~1udbbnd1l1m~'U€l€lYi~~ 11 

~rl bil~m'V11 flU 32.45 (;'!~ n11 n"lIfl1Uflll~ b~tJ'U~1 tJ15fl11 

, , 

" , , 
(;,!€l'U~~UUU n~11~l bil~m'V11 flU 28.50 mh~11i(m11flt1!'VI1~ 
(;'!~~vh~~u .05 

91111.:1il 3 fl1'jLu1tJ'lJLVitJ'lJ[:.J!;1iir:Wb]'YI~'YI1'l f1l'jb1tJ'U"UB'l f1~:W'YI~6'lB'l~ 
L1tJ'U~ltJ'lJ'YIL1tJ'U~1'WLfl~B,jltJB'UL'YIB{Li11'l1~tJlii'YIf.l~~fleJ'U~I'l-rfl&l 

li.'ll'l f1l'ju'j:;~flI'l1~'ll~lu'jLbm:w1m'V'l'WBBv.J¥J1'1 nUf1~:wm'lJfJ:W~ 
b1tJ'WI>1,,;ltJ15f1l'ji.'lB'WLL'lJ'lJUf1~ 

10. a'jtJ~~n1'j1..ijEl 
~ 

t:-J~f1111{1tJ~U11 (1) U'VIb~tJ'UU'U~fl1€loU1tJ~'U~'VI€l1b1J\9l 

1 ~ tJ1 off'VI tl Mli fl €l 'U (;'! \91'!{ fl ~1 (;'!!9l b~ €l ~ n 11 U 1 ::; tJ n !9l1 off "IJ ~ 
1u1bbm1l1m~'U€l€lYi~~ 11flru.fl1~~1'Ub.Q€lVl1 bb~~flru.fl~~ , , 
~1'Ub'VIfliJflf11dt:-J~\9l~€l€l~1'Ud~~U~ bb~~ U1~ii1'V15.fl1~"/J€l-:j 
U'VI ~~tJ'UU'U~fl1€loU1 tJB'Ub'VI€l1 b1J \9l1~tJ1off'VItlM~fl€l'U(;,!\9l'!{fl~ 

1(;'!\9l n11U1~ tJn!9l1 off"IJ~1 Ud~~ndll 1m~'Um)Yi~~, . 
84.25:81.13 l:U~ln11bnrusn 80:80 

(2) t:-J~~lItl'VI~'VI1-:jn11~~ tJ'U"/J€l~n~lI'V1~"m~ ~~tJ'U~1 tJ 
~1 tJU'VI~~tJ'UU'Ubfl1€loU1 tJB'U~'V1€l1bi1\9l1~tJ1off'VItlM~fl €l'U(;'!\9l-rfl 

~1(;,!!9l ~~€l-:jfl11u1::;tJn\9l1off"IJ~1 Udbbn1lJ 1m~'U€l€lYi~~ (;'!~n11. . " 
n~lIfl1uf111~~~tJ'U~1tJ15(;,!€l'UbbUUU fl~'VI1-:j(;'!~~~d::;~U .05 

11.BnU'j1E1~~n1'j1..ijEl 

11.1 n1':iVl1tJ':i~a'VI~fl1~"llel.:j'U'VI L'iU'ULfl~el"lhu 
"" "<i.el'UL'VIel':iL'U~ 

~lnt:-J"n1dl~tJ~Ul1 U'VI b~tJ'UU'U~fl1€loU1tJ~'U~'VI€li~U\9I 

1~ tJ1 -tl'VI tlM~ fl eJ'U(;'!\9l-rfl ~1(;,!!9l b~€l~ n 11U 1!; tJ n!9l1 off"IJ~ 
1Udl.bf)1111m~tw€lYi~~ ~U11 ~(;,!~1~;ff'U11ud~ii1'V15.fl~~ 
~'VhflU 84.25:81.13 ~-:jbu'Ulu\9I111bnrusn~tl1V1'U~ ~€l1111 
Ud~ii1'V15.fl1~(;,!llJ11tl~11uu1~n€lUn1d(;,!€l'Ul~~~~ b~€l-:j~ln 
U'VI b~tJ'UU'Ubfl~€l~l tJ~'Ub 'VI€l1 b1J\9l b~€l-:j fl1dU1~tJn!9l1 off"IJ~ 
1 u11.bm1l1m ~'U€l€lYi~~~(;,!~1-:j;ff'U11\9ld~\9l111(;,!1I11~~~'U~~~11' 
'U€l n~l n.Qu'VI b~tJ'UU'Ubfl1€loU1tJ~'Ub'VI€l1 to 1J\9l1~tJ1off'VItlM~fl€l'U 
(;,!\9l'!{fl~1(;'!!9lI.~€l-:jn1dud~tJn\9l1off"IJ~1udbbnd1l1m~'U€l€lYi~~. , 
1~~1'U n11\9ld1 ~ (;'!€lUfl ru.fl1~"/J €l-:jU'VI ~~tJ'U~1n r.J'VI1~ fl ru1 W,J 

iJ 'I: '\J 'l 'l 

~1'U~U€lVl1 bb~~~l'Ub'VIfliJfln11t:-J~\9l~eJf)1d(;,!€l'U~1'U"~ 3 'Vil'U 
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m€l'l;ij~#1 b.w€l'lbuihJ m''m'V'11 tl'Vl5bfi~ bbm~Otl'Vltll11ml"U~&"1 

'Y1~,,,,,.,"GI"'G!1.,~~m';;""m':lI""If"'''''''' tJvi 14 ?:Ju'Uvi 1 b~f)tlllmlf111 bll'l!tlCJU 2558 

1111bUtI 6 vhu ~'ll~~&"1fllTl.h~biJtI~lt1b.Qm"lrl~bbtltlbu~tJ 
ex =4,35) ~1t1b'Vlrlllrlfll1~~~~1t1 ex =4,43) bbG1~'l11 

rlru.f11'V'1"U €l'l~€lmj1tlbflru,]~ ~'lllLtif)'l~lfl flllG111'lU'Vl b'1tJtI 
, 'U 

Ut!bfl~€l"llltJ~tlb 'Vl€l1biJ~1~tJ1-ff'Vltl'l<1~rl€ltlG1~.:rfl~1G1#1 b~€l'l 
flllUl~tJfl~1-ff"U~hhLLfll111m'V'1t1€l€l'rlVlI"! t:J1:ijtJlmLrll1~Vi , , 'U 

Li1€l'V111~ tJvll fll1 bb tl 'l b.Q€I 'VI 1 b Uti U'VlJJ.fftlU1 .fftl'Vl U'Vll tI 

fll111i'b~ll bb&"1~.fftlU.:ru bU~ tJtI~l11 Lb til fi~ JJ bb UU'Vl~G1 f)U 

l~'VIi1'l b'1 tJtlbL&"1~ 'VI~'l L'1 tJtI11~ 111 fll €lU bb til fi~~JJ rll111 

tl fl~f)'l"U€l'l b-o€l 'VI1 G1€l~fl~€l'l ilU~~Ul~G1'lA flllL'1 tJtI~ Bfl~'l 
'U ' 'U 

~ru.f11'V'1 flll~~~~€l~JJfllll€l'l.:rU1tlil~~t1t1 1-ffG111'l L-o€l 'VI 11VI 

~m ti €l'l b'VI 11 1 ~ G111 ~ 1 tJ vi €I fll11-ff bb&"1~ G111'l.f11'V'1~ 111fll111 
'" b'VIlll~G111i~b~tlmtJ'll11Blt1~ltJb'VIlll~ilUl~~U~L'1tJtI am1'l 

~'ll~.:ru fl'1 bb tI~Ul" 1 fl €ll ~11 tl~U~ fl'l<111'Vl tJ111'V'1t1TI b~ €I 

Ul1u?i flllU.:ruUl'lbbm"U1VI~~'l:fftl ~'lG1€l~rl~€l'lilU'l1t11:ijtJ
'U , 

"lJ€l'l "lJll'l<1~l ~'Vl5vVitJll:ijtl'Vl1 [6) ~l~~~tllU'VlL'1tJtI~lt1 
brl~€l"lll tJ~tI b'Vl €l1 b iJ ~ b~€l fl11'VlU'Vllt1 b~€l'l bfl bd&"1hi b~ll 
bd€l'l~tI ~JJ~&"1flllUl~biJtlrlru.f11'V'1vllt1b-o€l'VI1€lci1tll~~U~ 

, 'U 

ex ::::4,26) bb&"1~rlru.f11'V'1vllt!b'Vlflllrlflll~~~~€l€lci1t11~~U~ 
, 'U 

ex ::::4.40) bL&"1~U'Vlb'1tJtlUtlbrl~€l"llltJ8t1L'Vl€l1biJ~1~tJ1-ff'Vltl'l<1~ 

rl €ltlG1 ~.:rrl ~1 G1#1 b~€l'l fll1U)~ tJ fl#11-ff"U~1 U )bbfl)ll 1m'V'1t1, , 
€I €l'rl Vll"! lvl'Vl ~&"1 €l'l1-ff LL&"1 ~U.:rUUl,'l1l1 bL~1 2 flf'l Lb&"1 ~lvl 

U.:ruU)'lLbm "lJu'Vlb'1tJtln€ltlul1 tl1-ffilUfl~ll'Vl~&"1€l'l ~'l,rtlb~€l, . 
U1U'VlL'1tJtllll1-ff~'lJJu)~~'Vl5.f11'V'11:U~lflilbflru,] 80:80 ~'l 
G1€l~rl~€l'lilU'l1t11:ijtJ"lJ€l'l Pi1~fl'l<1ru b~"Ul11'lrl&"1 [7) 'V'1Ul1 

U'Vl b'1 tJtlUtlbrl~€l'lh tJ~tI L'Vl€l1LiJ~ b~fN flll:ij~ €l'l AU1~ fl€lU 

PimJ JJU1~~'Vl5.f11'V'1 El:E2 bvhilu 85.50:8L131:U~lfll1 
Lflru,] 80:80 

11.2 eJa«lItrVI~'VI1-!Jn1'n'iVlA 
U'Vlb'1tJtlUt!bfl~€l"llltJ~tlb'Vl€l1biJ~1~tJ1-ff'Vltl'l<1~rl€ltlG1~.:rrl 

~1?l#1 b~€l'l fll)U)~~fl#11-ff-q~lulbbfl)1l1m'V'1t1€leJ'rlVlI"! ~ 
G111'l~tI1~tJ8~'VI~fl.fftl~ €ltl fll )€l€l fl LL UUlll ~1 fl'Vl tl'l<1~ rl €ltl 

G1~.:rrl~lG1#1 (constructivist theory) .fftlU1 .[tI'VlU'Vllt1 

rll1111L~1l bL&"1~ .[tlU.:rUbU~tJtI~l11bmlfi~ ~'lvll1Vlt:Jb'1tJtI 
'U 'U 

b-l11hb-oeJ'VI11vl~ltJ:fftlbb&"1~G1eJ~rl~fNilU~&"1'llt11~tJ"lJeJ'l ~'1 
6(l1t1 ~m&"11~ [8) ~&"1fll)l:ijtJ'V'1uil U'Vlb'1tJtlUtlbrl~eJ"llltJ 

8t!b'Vl eJ1 LiJ~~l11 bL tll'Vl tl'l<1~rl€ltlG1~ .:rrl~lG1#1 b~€l'lDl ~ bb&"1~ 

G11)U)~fl€lu1t1~~G11'V1flll11~G111'l:fftlJJ~&"1~lltl'Vl~'Vll'lfl1) 
b'1tJtI)~'VIi1'l b'1tJtI bb&"1~'VI~'l b'1tJtI ~&"1fll)l:ijtJ'V'1u'h ~&"1 flll 

b'1 tJtI'VI~'l b'1 tJtI~ 'l fll11~'VI11'lb'1 tJtI €I ci l'lJJ'l1m11flt1J 'Vll'l G1 ~~ V1 

)~~U ,05 

flllbu'1tJu bV1 tJU~&"1~lltl'Vl~'Vl1'l flllb'1tJtI ~&"1fll11:ijtJ 

'V'1Ui1 ~ &"1~1l tl'Vl~'Vll'l fl11b '1tJtI"lJ€l'l fl ~1l'Vl~ &"1 €l'l~ L'1tJtlvll tJ 

U'Vlb'1tJtlUtlbrl~€l"llltJ8t1b 'Vl€l1biJ~1~tJ1-ff'Vl tl'l<1~rl€ltl?l~.:rrl~-

1G1#1 b~€l'l fll)Ul~tJfl~1-ff"U~1 Ulbbfl)lll€l L'V'1t1€l€l'rlVlI"! ilUfl~ll, , . 
rllU~ll~ b'1tJtlvll tJ15fll)G1eJtI Lb UUU fl~ ~&"1 flll1~tJ'V'1ui 1 

~&"1 iirlltl'Vl~'Vll 'lfll )b'1tJtI"lJeJ'lfl ~1l'Vl~&"1 €l'l~ b'1tJtlvll tJU'Vl L'1tJtI 

Utlbrl~€l"llltJ~tlb'Vl€l1biJ~1~tJ1-ff'Vltl'l<1~rl €ltlG1~.:rfl~l?l#1 L~€l'l 
fll)U) ~ tJ fl #11-ff"U~1Ul bbfl)ll 1m'V'1t1 €I €l'rlVlI"! G1 'l fll1 fl ~ll 

q " '\J , 

rllU~ll~ b'1 tJtlvll tJ15flll?l €ltlLLUUUfl ~ €I ci1'l JJ'l1tJcil flt1J 'Vl1'l 
, , 

G1~~V1)~~U .05 61i'lG1€l~rl~€l'lilu 'llU1:ijtJ"lJ€l'l iH)" ~~~tlTI 
.:r'lG1tl~, [9) ~&"1'l1t11:ijtJ U'VlL1tJtI~1t1Lfl~€l"llltJ~tlb'VleJ'hiJ~ 

L~m flllL'1tJtl1'Vll'l~l"!tI~ fl~llt:JL'1tJtlvll tJ15 flll b'1tJtI ~l11U fl ~ 
'\l , 'U 

fl~ll~l€l cil'lmoUttlflll1:ijtJrlf'l-oL UtI'l1flfll fl'l<11)~~UU1t1J t1Jl 

~'1~nl~'lfllfl'l<111"U1L 'Vlrl1tl1&"18flllfllfl'l<11 1 U)bLfl)lll"Ul 

1l'VI11'Vl tJ 1 ~tJ 11"U nn 'V'11~tI rll U'Vl b'1 tJtI~ lt1Lrl ~eJ"lll tJ 
~ «'~ d q V Q.I .:::::I Q.I ~ .:::::I 

€ltl b 'Vl€l)btI~L1€l'l fll) LltJtI ~'Vll'l'Vll"!tI~ll~&"1G111tl'VlD'Vll fll)b)tJtI 

G1'lfli 1 fl~llfllUrlll~ b'1tJtI~rW15fll)G1€ltlLbUUU fl~ €I cil'lJJ'U , , 

UtJ~lflt1J'Vl1'l?l~~~ ,05 

II "I Q"'"12. tlvL~'lABU'lA~ l.'lA01-:i1':i1EJ 


12.11imalAmLlA:i'lltJ 

1. fl111 :ijtJrl f 'l1l b Uti fll)'Vl~&"1 €l'l fll1Ul~ tJ,fl#11-ff"U~, 

1 U)bbfll111m 'V'1t1€l €l'rlVl I"! vlltJ)~UU€l€ltllml afl~'llUlbbfll11 

1m'V'1t1€l€l'rlVlI"! ~'l bUti1U)Ufll11JJ~"lJ ~'Vl~ bb uu'rl'1 bb 11 ~'l 
~'ll bbUU"lJ€l'l fll )~~tllfll)G1€ltlUtlLrl~€l'lhtJ8'Ub'Vl€l1biJ~rll) 

1-ff~€l1tlfll)~~tll~l11bl€l1.fftl"lJeJ'l1U)Umllb~eJ1VI~b'1tJtI1~ 
bn~rll111:rt 'VI:U bb&"1~?l11'lb.Q€l'VI11tI'VIUl tJfll)b'1tJtI 1 VlJJrll111 

Ul?ltlhb~ll:fftl 
2, fll)l:ijtJrlf'lllbUtlflllG111'l~€l fll )G1€ltl~lt1brl~€l"lll tJ 

~w, 'Vl€l1biJ~1~ tJ1-ff1U)bb fl)llcil b1~~U~'l b UtlU'Vl b'1tJtlUtI 

bfl~€l"llrltJ.f11tJ1t1t{tI~~~1~tJ1-ffvllflll1:ijtJ ~'l'!tlrll111'V'11€lll 
"lJ €I 'l VI €l'l b'1 tJtI'VI~€l rl €Ill ~1 b~ €l1fll )lh~UU brl ~eJ"lll tJ ~li 
U)~~'Vl5.f11'V'1~ bL&"1~G11111)tlUl-ii'€llJ&"1~t!b~€ll€l'l.:rUfll1f'1t1'V11 
-ii'€lll&"1"lJ€l'l t:Jb'1tJtI1~'VI&"11 fl'VI&"11 mu bbUU 

'U 'U 'U 

3, n eJtI~ ~ b'1 tJtI" ~ b'1 tJ tI1~ tJ1-ffu'Vl b1 tJlHrl ~eJ"lll tJ 
~tlb'VleJ1 biJ~ t:Jb'1tJtlfll)~~~lirll1111bdeJ'l~tlilufll11-ff'l1t1 

'U 'U 

Q lS"C;;; I) 9..1 <V d Clio 6' 

eJtI b 'Vl€l)btI ~ bb&"1~'Vll rll111 ~tI brl tJ flU Lrl )€l'lfl€lll'V'11 b~ €ll fleJ tI 

b~eJrll111fl~€l'l~11tlflll1-ffU'Vlb'1tJtlUtlbrl~€l'lh~tlb'VleJ1biJ~ 
12.21imalAaLLlA:llAn111ivflf-!JfialtJ 

L flll1:ijtJrlf'lvi€ll U rll11-ff1 Ulbbfll111m 'V'1t1eJ€l'rlVlI"!1tI 

b1€l1.fftl~JJflll~~tl1G1'l:fftlb~€l1Vlt:Jb'1tJtI1~.:rUrll1111€lcil'lJJ 
'U 'U 'U 

Ul~~'Vl5.f11'V'1b~1l1l1fl:fftl 
2, fll11:ijtJrlf'l1l t:J1:ijtJlvl~'lbfl~b~tlt:Jb'1tJtlJJrll111G1t1h 

'U 'U 

1 tI fll1 L'1tJ tI Utlbrl ~€l"lll tJ ~ tI b'Vl €l1 b iJ ~~?l11 'l~tI 1~ tJ1-ii' 

1Ulbbfll11~lb1~lU ~'l,rtlrll1G111'lU'Vl b'1tJtI~JJ.f11'V'1~'l~~1tI 
'U 'U 
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