
A Study on Achievement in Physics of Wave of Second-year 

Undergraduate Student by Using Science Activities Learning 

Packages 

li.t 

'j1fJ-:t1'Uill~i'u'Vl'Ue>~Vf'U'Un1'j1~f1~1n11V111'Vlf11~fJ'j15lf.ti'Il'WUr;ta-:tfl'j111 
~ ~ ~ ~ cu 

OJ 

n'UfJ1fJ'U 2559 



fl 

[Executive Summary] 

i. ~1t1a~bat1~b~t11nu 1Ft~.:im~1~t1/bbi:.J'U.:i1'U1~a 

1.1 ~m~ei.:i (111'l!t11vm) m1P1'm~ni:..J~~11~'VlB'Vl1.:ifl1'H~t1'Ufj'1l1YJ~fla'1le:i.:iA~'U'1le:i.:i'U'flP1'fl~1 

1:::~utJ~ruru1~~.fftJu~ 21~m1-ff'1l111n"ilm111m1b~t1'U{ ... ... , '\I 

(ll1'l!t1tl.:lnC]'l!t) A Study on Achievement in Physics of Wave of Second-

year Undergraduate Student by Using Science Activities Learning Packages 

1.2 ~vFtru~~1~ti ~~tl~~1 ~1m.:iri 
'U 

V1tl1v.:i1'U~a.:in~ Aru~1'Vlt111"11'1~·fo~~b 'VlA l'W 1~~ 
V1111ma'tl b 'Vl~Avwi 087-8448230 

1.3 .:imh~i.ntubba~~~ti~b 'JaTvh1~ti 

1flfo.:imh~ii1ru th~~1u.:iuth~ii1ru vut 2558 .:iutl~~ii1ru~1flfo 10,000 u1V1 
" ~~ma1aTv\'11~ti ~.:lbb~ fl1Jll1~'UtS 2558 il.:i n'Utl1tl'U 2559 

' 
2. a1tJ1Ft~.:im~1~ti 

m 11 ~ t1 b~ e:i.:i m1 P1 fl~1 (:..J~ ~11 ~'Vl Bvrn m j b ~ t1'Uii'1l1YJ ~ fla'lle:i" A~'U'lle:i .:i-W fl Pi fl~1 j ~~U'lJ~~ ~1 
~~.ff'Uu~ 21111t11-ff'1l111n"ilm111m1b~t1'U{ mm1~tl1me:ii1tJ11t1i:..J~ 1~~.:i'ii 

' 'U 

1. i:..J~ m1 b tJ~t1rn 'Vi t1u i:..J~~11~'VlB'Vl1.:i m1b~t1'Ui1'1l1YJ~fla'1le:i.:iA~'U '1lv.:i'U' flP1' fl~1.fftJu~ 2 i1 
1 f' I 9' I/ 

A:::bb'Umu~t1i:..J~~l.l~'Vl6'Vl1.:im1b~t1'UV1"'"b~t1'U~.:ifli1ne:i'Ub~t1'U e:i81.:ii1'W't1~1!°1~'Vl1.:i'1i'i~'Viw~u .05 ~.:iii 

tl1"ilbU'Ub~11:::m1~~fl1jb~tJ'U{bb uu 1 i'1l111n"ilm1l.l b U'Ufl11e.Je.JflbbUU n"ilfl11l.l~ bVl1J1:::6'11JnU~b~tJ'U vh 1 ~ 
'U ' 'U 

~b~t1'Ui1m1l.lb-U'11"ilmfl~.:J~'U 
'U 

2. i:..J~m1b'IJ~t1rn'Vit1uA1111'11l.l11~ 1 tJm1fi111bbnu~V11'Vl1.:iYJ~fla '1le:i.:i'W'flP1'fl~1.fftJu~ 2 ~b~tJ'U 
1inYJ~fla'1le.i.:iA~'U 1111 t1~111m1 b~tJ'U{ bb uu1 i'1l111n"ilm1l.l i1 A::: bb tJtJm1l.l'111111~ 1 tJfl11fi111bbnun1V11'Vl1.:i 

'U ' ·~ 

W~fla VI"'" b~tl'U'1.:J fli1 rle.J'Ub~ tl'U e.i81.:ii1'U't1~11°1ru'Vl1.:J'1i'i~~j:::~u . 05 ~.:i'iim"ilb U'Ub ~11:::m1~111fl11 
'U u 

b~tJ'U{bb uu 1 i'1l111n"ilm1l.l b lJtJm1'!i1t1~oo.J'U1 m:::mtJm1fi111 bb~:::m1b~tJtJ{e.i81.:i b lJtJ1:::uu brn:::~.:i b'1~l.l 
'U ' 'U 

1 ~'LI' fl P1' fl~1~.:i ~ flt1.fl1~'1l e.i.:i ~'Ube.i.:il-l11-ffe.i81.:i b~11~ 1111 t1i1-Ue.i b'1'Uv bb tJ::: bb~::: fl11111 i:..J ~ fl111~t11 tJ1 off 

tJ1::: 1t1'1ltl 

1. tl1m1~111m1 b~ tJ'U{bb uu toff'!l111n"ilm1l.lm1b~t1'U 1 tJ1 oUl 'UV1ti1t1 m1b~t1'U{~'U., b '!i'U m1bA~e.i'U~ 
cu " '\I I 

.ca ~ ..:ii 4 
bbUUl.Jl°l1U bb~:::fl11bl°l~tl'U'VlbbUUl°l~'U 

2. m1bll1111e.im'11~'U'm~tJ'U1~-B'flml.l-U'e.i'1.:i~tJ b ~e:i 1 ~bn111m1l.lb-U'1 h l 'Ubiie:iV111~e.i81.:i~fl(;)e.i.:i 
'U 



3. ?11lJ1'Hl°Ll1t:J'1nT~1~i:J 11.Jb ll'Ubb mvn.:i1 'Um1~~i11nT~b1i:J'Un11?1€l'U1 ~i11.J1::~V15fl1'V'llJ1n~'U 
b"li'U n11~~'U1n11b11:J'Un11?1€l'U1 'U.ff 'Ub1i:J'U 

4. b ~ e:i?1{1.:i m::trrn m1b1i:J'U{~ b V1lJ1::?1lJ nuu~uVl"!Je:i.:i~.:il°llJ ?11lJ 11t1u11m U1'VllJ1 i:J"!Je:i.:i m1 
\I ' 

1J n 11.J n11Plmn1 mJi' ~1 €l ci1 .:!~ b 'VllJ1::?flJ tl'\J 1°111lJ tii'e:i .:i n11"!J€l.:J ~ b 1 l:J'U bb'1::~€l .:J ~'U 'Vf 1e:i1.J1::bVI131 
~\I \I 

1Vli:J 

3. 'UVIA'1Ela111'tt1lvtmbi'l::'UvtA'1Ela111'tt1ei'.:inq'tt (Abstract) 

m11 ~ i:Jl°lt .:i'l1i111'l~1.J1::?1.:i~ b ~ e:i b LJ1i:Ju b Vii:Jut:J'1~lJ ~V1BV11.:i m1b11:J'Ui"!l1YJ~n&1"1Je:i.:i l°l~'U b~e:i.:i 
bb?t.:i bb'1:: b~i:J.:i "!Je:i.:iir nP'i m~n.ff 'Ull~ 2 ne:i'Ubb'1::V1"'.:im1?1e:i'U1vi i:J 1i"llvin"ilm1lJm1 b1 i:J'U{ bb'1:: b ~ e:i 

' \I 

b LJ1 i:Ju b Vi i:Ju m1lJ?11lJ11t11 'W m1A ~1bm1::-vi bb'1:: m1 bbnuqiV11"1Je:i.:iirn Pi m~11::~u1.J~qi qi11'l1.ff 'Ull~ 2 

ne:i'Ubb'1::'Vl"'.:i m1?1e:i'U 1~ i:J 1 i"ll~n"ilm1lJ m1b1 i:J'U{ n~lJ~1e:i ci1.:iffi m 'Ul°lt.:it1' ~e:i irnP'i mnLJ~rn rn1 l'l1.ff 'UlJ q \I q U~l:lt 

~ 2 ~b11:J'Ul"!l1YJ~n&1"1Je:i.:il°l~'U fl11°lb1i:J'U~ 2 llm1Pim~1 2557 ?11"!l11"!l1YJ~n&1 l°lru::1V1mi311?11'l{bb'1:: 

bVll"l 1'W1'1~ lJV11iV1m"'m1"!J.iln~u'1?1.:im1lJ bl°l~mlie:iffim'Um11~i:J1Ji'bbn 1) bbt:J'Um1..ij'~m1b1i:J'U{bb uu 6J \I \I 

1 i"ll~n"ilm1lJV11.:im1 b11:J'Ui"!l1YJ~n&1"1Jml°l~'U b~e:i.:i bb?t.:i bb'1::b~i:J.:i 2) bb uuV1~?1e:iu1~m1lJ?11m1t11 'Um1 
' 

A~1 bm1::'vibb'1::m1 bbnuqiV11V11.:iYJ~n&1i"!l1YJ~n&1"1Je:i.:il°l~'U b~e:i.:i bb?t.:i bb'1:: b~i:J.:i ?t'1~ffi -at 'Um11 bm1::'vi 

oU€llJ'11-fffi1btl~l:J (X) ci1'Ub~l:J.:Jb'\J'UlJ11'l1~1'U (S.D.) bb'1::n11Vl~?f€l'\Jfl1Vi ~e:i t-test for Dependent 
\I ~ 

Samples t:J'1m11..ij'i:J'V'l'IJ11 

1. t:J'1 m1 b LJ1 i:J'\Jb Vi i:J'\Jt:J'1~lJ ~V1BV11.:im1b11:J'UiV11:J11311?tl'l{"!Je:i.:iirn Pi mn.ff 'Ull~ 2 ~1Ji'-ru m1?1€l'U 

1~1:.J 1 i"ll~ n "ii n11lJ n11 b1 i:J'U{'Vl"'.:J b1 l:J'U ?!.:! n11 rl€l'Ub1i:J'U€l ci1.:ii1irmh•i' ruV11.:i?t'1~~1:: ~'\J . 0 5 b~ €)~ "il11fLJ1 
" 'U 'U QJ 

b ll'U111:JJi'1'U 'V'lU11 t:J'1~lJ~V1BV11.:i m1 b1 i:J'U bb~'1::Ji'1'Ui1 l°l:: bb 'U'U'Vl"'.:i b1 i:J'U~.:i n11 ne:i'U b1 i:J'U€l ci1.:ii1irm~1~ qi 

V11.:i?1~~~1::~u .o51'UV1nJi'1'U 
' 

2. mrn11b LJ1i:Ju b Vii:JUl°l11lJ?f1lJ11t11 'Um1A~ibl°l11::'vi"1Je:i.:iirnP'imn.ff'UlJ~ 2 ~1Jlfom1?1e:i'U 
1~ l:J 1 -ff "ll~ fl"il n11lJ n11b1i:J'U{'Vl"'.:Jb1 i:J'U?f .:J ffJ1 rl€l'U b1 l:J'U e:ici1.:ii1iJ mh ~ ruVI 1-:J?f (\ ~1:: ~'\J . 05 b~ €1~ "il11fLJ1 

" '\J '\J QI 

b ll'U111:JJi'1'U'V'lU11 m1lJ ?11lJ 11t11 'Um1 A~1bl°l11::'vibb~'1:: Ji'1'Ui1 l°l:: bb 'U'U'Vl"'.:i b1i:J'U?t.:i n11 n e:i'U b1 i:J'Ue:i ci1.:ii1 
\I 

i:rm:;1~qiV11.:i?1~~~1::~u .o51'UvinJ11'U 

The purposes of this research were to compare the students' learning 

achievement in physics of wave about the light and sound before and after using science 

activity learning packages and compare the students' analytic thinking ability before and 
after using science activity learning packages and the sample consisted of second-year 
undergraduate student program of physics, fulculties of sciences and technology, 

Pibulsongkram Rajabhat University. The instruments were 1) the lesson plan by using 

science activity learning packages in physics of wave about the light and sound and 2) 

the learning achievement test and an analytic thinking test in physic of wave about the 

light and sound. The data were analyzed by using arithmetic mean (X) standard 



deviation (S.D.) , t-test for independent samples and t-test for dependent samples. The 

results of this research were: 
1) The learning achievement in science of second-year undergraduate student 

after learning by using science activity learning packages was higher learning than before 

learning at the .05 level of statistic significant. 
2. The problem solving ability of physics after learning by using science activity 

series was higher learning than before learning at the .05 level of statistic significant. 
Keyword: A Study on Achievement, Physics of Wave, Science Activities, Learning Package, 

Light and Sound 
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"lle:J\IA~'\J b~e:J\I bbii"l\I bbfl~ b~tJ\l"lle:J\li!nP!m~ni'\Ju~ 2 ne:i'\J bbfl~Vl~\ln11ii"le:J'\J 1~ti 1-ti"IJ~ ' 



' 1.1 vh.11 bb~::fl113Jri1~ru'tlfl.:l.:!1'1..11:5'v ... 

d 
'U'Vl'VI 1 

0 

'U'Vl'U1 

1Vl ~ 1l311G1~1ih.J'Vl'U 1Vl '111"1 ru ~'lb 'V'l11::1Vl~11311G1~1b~~1i f)'l n'U'Vl fl lil'U~'l 1 'U <fi1~tJ)::~11 'U bbft:: 
v ' 

fl11"11-:i1'Uen<fi'V'll'i1-:i 1 ~ffei~fil'Ub'Vllill'LI1"'~ blil~a-:ii'.ia blil~a-:i1-b'bb'1::~,mt:-J~~l'i1-:i 1 ~mf1~m~ib~a 
a1'U1~m11rn::mfl1 'LI<fi1 ~ bb'1:: fl11"11-:i1'U b V1~1d~1'Ub ll'Ut:-J'1m1:1..J~ t:-JG1l.Jt:-JG11'Unum1l.lfi~ 

'U 

G1~1-:iG111fi bb'1::l311G1~1~'LI 61 1Vlml311G1~1"1i1~ 1 ~l.J'U~~'1~-W'~'LI11Tifi~ ~-:im1l.lfi~bU'UbVl~bll'Ut:-J'1 fl~ 
I ' ' 

G1~1-:iG111fi fi~1 blil11::~ifil11ru ii-nfl~::G111"i'ru 1 'Lifl11fl'Lilil11V11m1l.l~ i'.ilil11l.JG11l.l11t11 'Ufl11 v 'U 

bbn'LiqiV11a ci1-:i b ll'U1::uu G11m1t1~~~'Uh 1~~ 1 iim~'1~V1'11flV1'11~ bb'1::iitJ1::~fl,;'V'1~1'U~ 
m1filG1au 1~ 1Vl ~11311G1~1bll'LI1~'Uu11l.J6lla-:i1"'flG1ii'~ 1 Vlli~-:i b ll'U6"-:ilill.J bb vi-:ifl11b~~'U~ ~-:ii1'U'Vlfllil'U~-:i 

'U ' 

~1b ll'U~a-:i 1~1'um1-W'~'U11 ~TI'VlmmG1~1 b~fl~fil::iilil11:1..J~1i111m.LJ'1h1 'Liu11l.l"111~ bb'1:: b Vllil 1'LI1'1 ~~ 
'U 'U 

l.J'U~~G1~1-:iG111fi~'LI G11:1..J11f."li.111i111l.Jn tJ1 iaci1-:iiib Vl~t:-J"' G1~1-:iG111fi bbfl::iililruu11:1..J (ml.J1"111m1, , \I , , 

2539) lil11l.l n11V11J 1VJ1-:i1Vl ~ 1l311G1 ~1iiu'Vl'U1Vll'i a m1 b tJ ~~'LI bb tJft-:i6"-:ilill.J bb'1:: bl311~~nfil6lla-:itJ1:: b Vll31 ... 
b i1'LI 1~11tJ 1:: b VJ 131~ b fil ~ ru bb~1ii fl 11-W'~'LI 1m 1l.J ~VJ1-:i1Vl ~11311G1~1a ci 1-:il'i ab ~a-:i 1~ ~ii'U'Vl b~l.J ~'U"Ufl'l 

v 'U 
Q.I .J' cf d ~ d Q.I .c:::il q 

fl11'V'l~'U1'Ul.J1fil1flfl11131fl~1 (ru6V11 b'V'l"111Vl1'V'l1b~"1l. 2550 bb'1:: aru"1lfl m'Vl1, 2554) 
v ' 

fl11U fi1tJ fl1)~fl~1~'l bn~~'U b ~a 1 ~G1fl~lil~ a-:in'U bbt:-J'UoW~'U1 bl311~~nfil bb'1::6"'llill.J bb vf 'l"1J1 ~ OU'U 
~'U ... 

~ 9 fl11~~m1~fl~1iibtl1V1m~ b~atJfi1tJm1b~~'U~ m1tJfi1tJ1i11 ulilmmVJ1-:ifl11~fl~1bb'1::m1 d.J\I \I d.J\I \I , 

tJ!htJm1u~V111m1~fl~1~1mb'U1V11::11"11uqi~fl11~fl~1bbvi-:i"111~ 'V'l.131. 2542 b~a1~~b~~'LI1~ 
'W'~'U1m::u1'U m1fi~ ~~ fl1 blil11::~ bb'1::oW~'U1~flWl1'V'l6llfl'l~'Ubfl'lflci1-:i b~l.J~ 1 'LIV11::11"1Juruni'~ 'U v"al 

fl11~fl~1bbvf'l"1J1~ l.J1~1Vi 22 fl~1111 fl11~~fl11~fl~1~mfil~Vl'1flerb~~'U'Vlfllil'UG11l.J1Wb~~'U~ bb'1:: 
'U ' 'U 

oW~'U1~'Ubfl'l 1~ bb'1::~a11 er b~~'Ui'.ilil11l.J'111"i'n l~G1~ m::'U1'Ufl1)~~fl1)~fl~1~fl'l?i'lbG1~l.J 1 ~erb~~'U \I o~ q 'U 

G11l.J11f."loW~'U1~1l.Ju11l.J"111~bb'1::b~l.J~flWl1'V'I bb'1::m~11~ 24 1~fl~1111 m1~~m::u1'Ufl11b~~'U~ 
'U 

~ a-:i~~ 1 ~b daV11G111:: bb'1:: nfil m1l.J 1 ~G1a~lil~ a-:i num1l.JG1'U 1 fil'1rn-:ier b~ ~'LI bb'1::m1l.Jf."lti~6lla-:ier b~~'U 
'U 'U 

1~m·hi1-:i~-:ilil11l.Jbb~fll'i1-:i1::V111-:iulillil'1 rlfl-nfl~::m::u1'Um1fi~ fl11~~fl11 fl11bt:-J~ruG1m'Ufl11ru 
' v 

bb'1::fl11tJ1::~ fl~m1l.l~m 1 i b ~atla-:in'Ubb'1:: bbm 6U'LiruV11 ~~nfil m1l.J 1~~\~~'LI1~b~~'U~fil1 fl , 'U QI 'U 'U 

tJ1::G1um1rufil~-:i tlflm1tJl)u~1 ~"111~ fi~bll'LI v11bll'U -rflm1a1'U bb'1::bn~m11~jaci1-:il'im~a-:i 
(ml.l1"111fl11, 2544) lil1~-:ibtJ'LieriiuVJu1VJG111"1ru1 'Um1~~m::u1'Um1 b~~'LI~~~ b ~a 1 ~bn~ 

'U \I cu \I 

tJ1::~VJ6.fl1V16lla-:iG1l.Ja-:i m::~'U~\~~'U 1 ~bn~m::u1'Lim1fi~~i.111 tJ?i m1b~~'U~~~ lil a~tJ1::G11'U 
, \I \I \I 

a1'U1 ~m1G1ti'UG1'U'Ubb'1::~bb'U::m1b~~'U~ 1~mG1'Um.b::G1ufl11ruV1'11~ 61 ~1'U 1~erb~~'U1~fi~ ~~ 
, " I \I 

nfiJm1l.Jfl~l.J 1 'U1tJ bb'U'U~VlmflV1ft1~ 1li~16111fl 1 ~b V1m::nulil11l.J~a-:ifl111li~161l1fl 1 ~b V1m::nulil11l.J 
' 'U 

~a-:im1m11mi!~ 1 'LI m1 bb'1::bG1~l.JG1~1-:ilil11l.JG11b ~fil"Ua-:ier b~~'Ubbl'i'1::1il'U ~ri11"i'n 1fia lil1~mm::~'U 'U g~ \I .. 

er b~~'U 1 ~fi~ml.J m::~'Uer b~~'U 1~bn~lil11l.JG1'Uh1~~~f)'l fl11fi~Vl1rl1~ fl'U~tl fl~f)'l 1~~ fl11bG11:: 
\I , \I \I \I 

bbG11-:iV11ial.J'1 11u11l.J.LJ'mV1filfil~-:i ~11fiJG1auial.J'1 1b1i111::~ ~m1:1..J bb'1::V11.LJ'aG11tJb~a1m'Lifl11 
'U 'U ' 

~~~'LI 1fil11l.J~'l~fl'l 1 mamG1er b~~'U 1~'V'l~~'llil11l.Jfi~ bb'1::'1-:i1iam::v11ml.Jlil11l.Jfi~6llfl'l~'Ubfl'l ~'l 
'U 'U 
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mci1d:u:::b lJ'Um1 b61~11 bb'1 :::~~'U1l1fl~:::m1~~ibfl11:::~"1.1e:i..:i~ b~ti'U (~'U61l1~ ommM bb'1:::e:i~1 "1l 'U .. , 'U 

"111~, 2544) 

~1m VI~ ~'1#i'..:iflci11 m1~ ~m:::u1'Ufl11 b~ ti'U~ b tJ'U 1 ~~ b~ti'Utlfll1fl~::: m:::u1'Um1~~ bb'1::: 
' " " 

6111111mbnu n 1V11viV'lu 1~ ~1~ti fii..:i 1~'1'U 1:u1'Libb uu fl1161€J'Ubb uu bbni:ln 1V11111~~vi'1b U'U"ll~fi:um111 a~ 'U 'U a~ " 

fl11 bbni:l qiV11'Vl1..:i1'Vl ti 1!31161~1 b V<111::: m1 bbtlUqJV11 b U'Ul1' fl~:::e:i ~ 1..:iV1~ ..:ivi fl11U ~ flel..:i 1 'LI~1ir fl b~ ti'U 

1~ ti buV'11:::e:i ~1..:i ~..:i m1 bbnu qiV11~1 ti15 m1'Vl1..:i1'Vl t11!31161~1 b V<111::: b lJ'U m 1~1b'Ll'Ufl11 bbnu qiV11e:i~1..:i 
ih:::uue:i~'U'UVl"'fl"tltl..:Jb VI~ bb'1:::~'16111J11tii.111 u1m'U~1~:u~..:i1~ fl1161€J'Ubb 'U'U bbtlUruV11J'U:u:::'1h titlfl " ' ., 
1 ~~ b~tl'Uvl1..:J1'U€J ~ b611J€J 1~1'uu1:::61'\J m1ru~1..:i ti fl 1 ~~ b~tJ'Uiifl11'V1~61€J'U€J ~ b611J€J ~..:Jfl1tl11J tl'U 

'U 'U 'U 'U 

~'Jbe:i..:itlfl 1 ~~b~tJ'UbU'LI~iibV1~~'11?ie:i~'Ube:i..:i bb'1::: 1 ~~~fl~~1bfl11:::~ (iJ..:im 'Vl€J..:J61"tl~, 2522) zj.,:i 
'U 'U .. 'U .. 

fl11116111111t11 'Lifl11bbnuqiV11'Vl1..:ii'Vlt11!31161~1:u:::G1..:i b61~111 ~bfi~fl11~~1 bfl11:::~ b V<111:::m:::u1'Um1 

~~1bfl11:::~ 6111111ti~~'U1bb'1:::tlmJ'U 1~~1 ti m1~~fl11 b~tJ'U~ ~e:i..:im~t1fl1111~buV<11::: 1 'Libbl'i'1:::b~e:i..:i 
" " 

tlfl1~~b~ti'LI1~l1fl~:::~mi1'Um111~~ ~b~ti'U1~V'l~'1..:im111~~ 1~'1..:iiie:iflwvi'1m11m111~~ bb'1::: 
'U c"9 'U 'U 

6111111t1'\J1::: bi1'Um111~~"tle:i..:i~'U be:i..:i 1~ 

#i'..:iJ'U~1~tifii..:i1~'1'U 1:u1u bb u u fl1161 e:i'U bb uu bbnu n 1V11111~ ~v11 b U'U"ll ~ fi:u m111m1 b~ ti'U ~ b ~e:i 'U 'U a~ q 'U 

bbnu qiV11'Vl1..:ii'Vlt11!31161~1 1 'LI11"111"111Yl~fl'1"1.1e:i..:ifl~'U b~e:i..:i bb61..:Jbb'1::: b~ ti..:i V1"'..:i:u1flJ'Uvi'1m1~ fl~1 
~'1'111~'VlB'Vl1..:i m1b~t1'Ubb'1:::fl11116111111t11 'LI m1~~1 bfl11:::~ "Ue:i..:iirfl b~t1'Uvi1~-rum161e:i'U 1~t11 i-q~ 
fi:u m 111fl11 b~ ti 'LI ~zj ..:i~ '1fl111~ti1 'LI fl~ ..:id :u::: b lJ 'LI bb 'U1'Vl1..:i 1'LIfl11~~'U 1fl11 b~ ti'U fl11 '1 e:i'U1 ~ij 

" u1:::~'Vl6n1V'I bb'1::: bfi~uw 1ti"lltlnu~ b~ti'U~..:i~'U 1 u 
" 

1. b ~e:i~fl~1~'1'111~'VlB'Vl1..:i fl11b~ti'U1'Vl t11!31161~1"Ue:i..:if1"111YI~ fl'1"Ue:i..:ifl~'U b~e:i..:i bb61..:i bb'1:::b~ti..:i 
"Ue:i..:iir fl~ fl~1'\J~qiqi1~ ~.ff 'Utlvi 2 vit~fo m161e:i'U 1~ ti 1 i-q~ fi:u m111m1 b~ti'U f 

2. b ~m '\J~tirn Vi t1um1116111111t11 'Lim1~~ bbnu qiV11'Vl1..:iYl~flG1"1.1e:i..:ifl~'U b~e:i..:i bb61..:i bb'1::: b~ti ..:i 
"Ue:i..:iirfl~fl~1u~ruru1~~.ff'Utl ~ 2 rie:i'Ubb'1:::V1"'..:i vi1~1'um161e:i'LI 1~ti 1 i"ll~fi:um111fl11b~t1'U~ 

QI Ill .. 'U 

1.3 'tleJ'Ub'tll'l'tleJ.:l.:11'U1~fl 

u1:::"111fl1vitit'Ufl111~ti 
tr fl~ fl~11::: #i'uu~qi qi1 ~~ .ff 'Utlvi 2 611"1.111"111Yl~ fl'1 fl ru:::1'Vl t11!31161~1bb'1:::b'Vlfl1 'LI fa~ 

11V11i'Vlt11"' t111"11i1 n~u'161..:Jfl1111 rl1 bfl miie:i..:i ~..:iVl1~~~ru1'1 fl 
':..J " ' 

1.4 \h:::lfl'Y1'll~fl1~11'iil:::1~.ru 

1. 6111111tii.11~'1fl111~ti 1ublJ'Ubbi.n'Vl1..:i1 'Ufl11~~'U1m1b~t1'Um161e:i'U1 ~iiu1:::~'Vl6mV'I 

111fl~'U b'li'LI fl11~~'U1fl11b~tJ'Ufl11'1el'LI 1 'LI.ff'Ub~tJ'U 
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2. b~B6'1~1~m~tJTWfl11b~f.l'W~~b'Vl:W1~6'1:WtltJtJ~UVl'lJB~i1~1"l:W 6'11:W11t:ltl11'1bU1Vl:W1f.l'lJB~ 
'IJ ' 

fl11U n1tJ fl11~ m~n 1 m~~1 B ~1~~ b Vl:W1 ~6'1:W tltJ 1"111:W~ B~ fl11'lJB~~ b~ f.l'Wbbfl~VJB~~'W Vl~BtJ 1~ b 'Vlf'l 
~'IJ 'IJ 

1 'Vlf.I 

fl116'1B'W'lJB~6'11'lJ1i'lJ1YJ~fl~ !"lru~i'Vlf.111'116'1\Jl~bbfl~ b 'Vll"l b 'W bfl~ :WVl1i'Vlf.11~f.111'lJJl!)~\jf16'1~1"111:W Vl~B 

V1i11E.1~1'W5'W1~ahJ 

"' 2. 11~bbe.J'W-rr'W\JIB'Wf111~~fl116'1B'W bbfl~ 

3. ~~fl11 b~f.l'Wfl116'1B'Wbb tltl~tlb6'11~Vl1 

1"111:W~ 
'IJ 

... d 
b~v'U'VI 

4 5 6 7 8 9 10 11 12 



d 
\J'Vl'VI 2 

(Science Academic 

Achievement) V1mt1'1.:i flru~m~ru~bb6'l~m1:1.J6'11:!.J1'Hl6lleM'Ufl6'1 B'Ubnvi"il1nm1b~m..in11 
' ' 

ml'LI bU'Un11b tl~ti'Ubb tl6'1.:iV'lti~m1:1.J bb6'1~tl1~6'f'Umwlm1b~t1'Ui~bnvi"il1nm1!lm:l'u1:1.J m1 

ml'LI b ~e:J'Vl11'U1~~'Ufl11:!.J~:i.Jt]'VlB~'16lle:J'l~flfl6'111 b~ti'Ub vh 11iim1:1.J6'11:!.J11mbfi1 Vl'Ubb6'l~ii 

tl'n m1Pi n~11m ~m1:1.JV1mt1~6'1~:1.Jti'VlB'Vl1.:im1b~t1'U 11 ~.:id 

~.:imru b5t11tl1~ne:i'U [71 1m~m1:1.JV1mt1H'h bU'Ul'i'1m1:1.J1''Vl1.:ii'Vlt11!3116'fl'11~ 
' ' " 

1~·fo m11'111 "iJ6'f e:i'Ue:i ~ 1.:iii1~'U'U"il'Ub u'U~L11bzje:i~e:i1~ bb6'1 ~ci1'U~ b u'U m~'U1'Um1 bb611.:iV11 

fl11:!.J1''Vl1'li'Vlti113116'11'11 
" 

116'1111ru tlti~tlmru [sJ 1m~fl11:1.JV1:!.J1t1H11 f111:1.J6'11m1t11'Um1b~t1'Ui"!l1 

i'Vlt1113116'11'111viti1.ffbb'U'U'VlVl6'fe:JtJlVIV'lt]~m1:!.Jn11b~tl'Un116'fe:J'U 4 ~1'U ~€1 1) ~1'Ufl11:!.Ji -

m1:1.J"il1 2~1'Um1:1.Jb-ii'1h 3) ~1'Um1t111tl1i 4) ~1'UVi'n~~nWtJ1'Un11'V11'li'Vlt11\3116'fl'11 

2. i.2 f11111vi111a'lle:i.:i'ti~thin·f·n.1 "!lvin"ilm1:1.J b~t1nane:i~1.:iV1ii.:i11 "!lvim1b~t1'U . . ' 
(Learning Package) ~e:J~e:Jn116'fe:J'U~btl~ti'U111"il1nfl1b~1111 ~Vln116'fe:J'U (Instructional 

Packaoe) zj.:ibU'U~e:im16'fe:i'Limi:i.J1bbl'ib~:i.J U"il"ilU'Utl'nm1Pin~1ifn"il~b~t1n11"!lvim1b~t1'UVl~e:J 
:;, ' ' 

"!lV1n"ilm1:1.J b~e:iJ1'1.:ibb'U1m16'fe:i'U~b-U'U~b~t1'UbU'U~1!9ru "!lvim1b~t1'Uiizjm~t1nl'i1.:i., n'LI b"li'LI 
, " v , I 

"!lvim16'fa'U "!lvim1b~t1'U~1b~"iJ1tl "!lvim16'fa'U11t1tJflfl6'1 bb6'l~"!lvin"ilm1:1.J zj.:ibU'U"!lvi6lla.:i~a 
'I 'I '\I q , , " 

tl1~6'f:i.J~"5'vi~'U~1V11'tJV1L11t1m1b~t1'U [91 1'Lim11"5't1fl~.:idITT"5't11irl'T"i1 "!l~n"ilm1:1.J" ~.:iii " ' 
tl'nm1Pin~11m ~m1:1.JV1mt111~.:id 

6'f m1'1'1tl Vf 11tJru'1l [101 1m ~m1:1.JV1:1.J1t16lla.:ir\'111"!lvim1 b~t1'UV1~a"!lvin"ilm1ii11 
'I Cj V'\f 't q 

bU'U~a~"li1t11~tl'm~ti'U6'11:1.J11m~t1'U1~~1tll'l'Uba.:i iim1"5'vi~a 11a~1.:ib U'U1~tJtJ"li1t11 ~~ b~tl'U " 

~"!lru~m 5111iin-6 [111 '1!vin"ilm1ii V1mt1'1.:i ~am16'fa'U~fl1bu'U~611'1.:i;fi'U 
u q \I \I 

tJ1~ natJ~1tll6'f VI atJ n1 tU'\116'11 tJ"!l'iJVI bb6'1 ~€J'lrltl1~ natl ~'Ub ~ €J 1 ~~ b~ tl'UPln~1 bb6'1 ~tJ nu~ 
'I 'I \I ~ 

n"ilm1ii~1t1l'l'Uba.:i bnvim1b~t1'U1'~1t1l'l'Urn.:i miim1:1.J6'11m1mb6'1~fl11ii6'f'Uh 1vit1iifl1bu'U~ 
" " 

tl~n~11 ~r\'1 bb 'U~i11"1i1t1 b Vl~a b ~aci.:ib6'f~ii 1 ~tl'n b~ti'U 1~1'tJ fl11:!.J~1 b ~"iltJ116'11'11:!.J"ilV1tl1~6'f.:ir1 ' ' 
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'LI'ffu1 1"1m-rl'ltl [12J "1J~n'1m11J ~eJ ~eJfl11L~tJ'W~~Fmtl'W~~~'lh~£1urn1ru rn1 
" \f \J \J 

b~tJ'UTI~~b~tJ'W 1~mh~fleJu~1tJ1'£1~ mJmru'VlmtJ., eJ~1.:i~"li1tJ1'Urn1b~tJ'W~ 1~tJ~b~tJ'U 
cu \J " " I "' cu 

G11m1ri b~tJ'UTI~~1 tJ\JlmeJ.:1-eJ~1.:1BG11~bb'1~\Jl11J\Pl111JG1'U h 1~tJiil'l1b ll'Wm ~1'11 Lb 'W~i111 'Wfl11 
~ ~ ~ ,, 

b~ tJ'U~ b v11-U''U 
~ 

'11fl\Pl111JV11J1tJ"1JeJ.:1"1J~n'1m11J~flci11m£11'1.J1~11 "ll~n'1m11J ~eJ ~eJrn1L~tJ'W~~ 
'I " 't \J 

1'11 b tl'U~G1~1.:l~'U b ~eJ~~'l.J1~£1U fl11tUb~tJ'UTI ~nu-LI fl b~tJ'U -LI fl b~tJ'UG111J11fl b~tJ'UTI~~1 tJ \Jl'U beJ-:1 
\J \J \J \J 

mlll'l111J£111J11mb'1~m11J£1'U 1'1 1~tJiil'l1b tl'U~\PleJtJ 1 ~m11J"li1m Vl~mbfl~ 1 ~Fl1bb 'W~i11Lv11ii'U 
~ ~ 

.er. .Q. ' Q ' d Q.I c:il d 2.1.3 n1':ifl~1bfl':i1::'Vl'Vl1.!l1'VIV1f11fl\Jl':i Vl1J1tJfl.:I \Pl111JG111J1fl"lleJ\l'Uflb 1tJ'U'Vl'1~ 

'.i\'1 bb 'LI flbbtJ flbbtJ~~~l'W1 fl,;l '111tUeJ ci 1.:1blJ'U1~UU~G11Jb Vl\Jl £11Jc.J '1 'l.J1~ fleJU ~1 tJ fl11l b\'111~~ 
' 

U ruV11 fl11 ~\1£11J1J ~ ~1'1..1 fl11eJ eJ flbb uu fl1TVI ~'1 eJ\I fl11U'WVi flc.J '1 fl11'VI ~'1 eJ\I bbfl ~£11'1.J c.Jfl fl11 
v ... ' 

'Vl~fleJ.:J fatJ1im11J~'l.J1~£1Ufl11rubb'1~~fl~~m~u1'Ufl11'Vl1\ll'VltJ11311£11'1fl~ fatJ1i 
~ 

bb UU'Vl~G1eJU~~l~tJ 1~£1~1.:!~'U zj\I b lJ'UsUeJG1eJU bb UUB\JlUtJ~iifl11rl1Vl'U~G1fl1'Ufl11ru b ~eJ 1 ~ 
~ 

'LI'm~tJ'U 1~~~1 L\'111~~ \Jl11l~1~u.fr'U\JleJ'W 15rn1'Vl1.:ii'Vlml311£1\Jli bb'1~1'~c..i'1mll£1n1TI1i1~.:i 
(Authentic Assessment) 1~ tJ1 ~'11 fl\Pl~ bb 'U'W~1~'11flfl11vl1 bb UU'Vl~G1 eJU~ ITT~ tJ £1~1.:J~'U ;\I 

~ ,, 
\Pl1eJU\Pl'11J \Pl111J£111J11fl"lleJ\l~b~tJ'U 3 ~1'\J ~\l;j ' ~ 

1 ~1'Ufl111lb\Pl11~~\Pl111l'11~qj V11J1tJ5.:i \Pl111JG111J11fl 1 'Wfl11i1'111fl.J1Vl~eJ 

'.i\'1 bb 'LI flbblil flbblil\I eJ\IFlD1~fleJU~611~ry"lleJ\l~\l"lleJ.:!Vl~m~eJ\1111~1\l 1 11ii 

£111~'11~rueJ~ 11 iiulil~tJeJ~ 11u1.:iiib Vl\Jlc..if! eJci1.:i 11 Vl~eJG11 b Vl\Jl"lleJ\I b~eJ.:1111 
v ' ' 

' ' ' .c:'il II I OQJI c:!J1 c:!ACll l.=f Q.IQJ' 

bfl tJ1"1JeJ\l"lleJ\1£11'UG11\Plqjl'll.:I 1 "IJeJ.:Jb 1eJ.:1111Vl1eJG1\l\Jl1\l 1 111J\Pl111JG11J'W'Uli 

tl'UeJci1\I b b'Vl\Jl 1~ ~\lblJ'Ub61i'UJ'U'1~~\lc.J'1fl1~'VIUeJci1\lb 
' 

3 ~1'Ufl11l b\Pl11~~Vlir flfl11 Vl1J1tJ5\I \Pl111JG111J11fl 1 'Wfl11Vl1\Pl111J6"1JVi'U5 

~1'W'11~ry 1 'WL~eJ.:iii'W11 6"1JVi'U5n'UeJ ~ 1~tJ m;;' tJ'Vli;r fl rn11~ 

2.2 n1':i'VIU'Vl1'U1':i':i{IJn':i':i1J/fl1':iiil'Ub'Vlf1 (Information) ~L~V1<ije:i.:i 
'1'11131~ ~11~\1£1111f'i [13] 1~~fl~1c.J'16"1J']'Vl~'Vl1\I fl11b~tJ'Ul'VltJ11311£1\Jlibb'1~ 

m 11JG111J11ri 1 'Wrn1~~ eJ ci1\lii11i111rury1ru"1JeJ.:1-U'm~tJ'Uoff 'UiJutJ1lPin~1tJ~ 3 m~fo fl 11£1-eJ'W 

1~tJ"ll~n'1m11JLLnuruV11'Vl1\lc..if!rn1Pifl~1 Tiu11 'LI'm~tJ'Wffi~forn1£1eJ'W1~tJ"ll~n'1m11J 
' v ' 

bbnu fYV11'Vl1\ll'Vl tJ11311£11'1i c.Jfl rn1Pifl~1 Tiu11 iic..i'16"1l'J'Vl~'Vl1\lfl11b~tJ'Ul'VltJ113f1£11'1i bbfl~ii 
\Pl111JG111J11fl 1 'Wfl11 ~~ eJ ci1.:Jii1'111fl.J ru1 fl.J'Vlir\I b~tJ'UG1.:J fl11fleJ'U b~tJ'U bb\Jl fl~1\I tl'U eJ~1\lii v ~ 

utJ611~ry'Vl1\1£1~~Vi1~~u .01 
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'V'fJ.!lb ~t\J ~.:i 11wv1eN [14] 1~~fl'1~nm1~m.~1~~"llel.!lflT~..ij111m1b~tJ'Uf ~1tJ-q111n'1m1l.I 

m1G1111'1f1'U'\111'Vl1-!ll 'Vl tJ11"116'1 \Jl { ~ii~ el~~ ~lJ 'l'Vl i'Vl1.!l fl11 b~ tJ 'U bb~ ~ fl11fl111 bb nu t\J '\111'Vl1.!l 

1'VltJ113116'f IJl{ ~~m1~fl~1 v-ru11 i.!m~tJ'U~b~tJ'U 1111tJ 1 i'IJ111n'1m1l.lm1G1111'1li1'U'Vl1'Vl1.:i 
' 

1'Vl tJ 11311?11J1{~u11 ii~~ ~l.l'l'Vl i'Vl1.:i fl 11b~tJ'U1'Vlm1311?11J1 { bb~ ~ m 1fl111 bbnu tlJ'Vl 1'Vl1.:i 

1'Vlml311?11J11'Vl~.:ib~tJ'U~.:ifl11nel'Ub~tJ'U bb\Jlfl~1.:in'Uel~1.:iiii.1tJG11~tlJ'Vl1.:i6'f~~vh~~u .as 
i.1tJ'U1 1 'lltJ-r\Jltl [ 15] 1~~fl~1fl11~fl~1~~~lJ'l'Vli'Vl1.!lfl11b~tJ'Ul'VltJ113116'11Jl{bb~~ 

m1l.!?11m1i;i 1 'Um1fl111el~1.:iiib 'Vl\Jl~~"llel.:ii.!m~tJ'UimYntJlJ~fl~1tJ~ 3 ~ b~tJ'U 1111tJ 1 i'll111 
' ' 

n\J m1l.11'Vl ml3116'f IJl{ ~ ~ m1~ fl~1~u11i.r fl b~ tJ'U~ b~ tJ'U 1111tJ1 i'll111 n'1m1l.11'VltJ1l311?11J1{ii 
' 

~~~l.I 'l'Vl~'Vl 1.:i fl11 b~ tJ'Ul'Vl tJ 11311?11J1 { bb~~iim1l.I ?11l.!11i;i 1'Ufl11fll11el~1.:iii b 'VllPJ ~~'\11~.:i b~ tJ'U 

bb\Jlfl~1.!ltl'Uel~1.!liii.1tJG11~t\j'Vl1.!16'f~~Vi1~~'U .01 
b?11Twv b ~el'Vlel.:i [16] 1~~fl~1~~~l.l'l'Vli'Vl1.:ifl11 b~tJ'U1'Vlml311?11J1fo~~ 

m1l.!?11l.111'11 'Um1fl1111'111ruru1ru"llel.!li.1m~tJ'Ui'Ui!ntJlJ~fl~1tJ~ 3 ~b~tJ'U L111tJ 1 i'll111n'1 m1l.I ., ' 
1'Vl tJ1l311?11J1{~.:i b?1~lJm1~w.J'U1?1lJel.:i ~~ fl11~fl~1~u11 i.!fl b~tJ'U~ b~tJ'U 1111tJ1 i-q111n'1 m1l.I 
Q 'I .Q. Q.I .c:il Q.I ~ Qj Q 'Q.I .c:il I 

1'Vl tJ113116'1\Jl16'1.!l b6'f 1lJ fl11~ w.J'U 1 ?f lJ el.!llJ ~~ 61lJ 'l'VlLi'Vl 1-!l fl11bW'U1'VltJ1131161\Jl1'\ll~.!lb1 tJ'U~ .!l fl11 

n elm~ tJ'U el~ 1.:iiii.r tJG11~tlJ'Vl1.!161~ ~Vi 1~ ~u .o 1 bb~ ~i.r rn~ tJ'U~ b~ tJ'U 1111tJ1 i-q111 n '1 m1l.I 

1'Vl tJ113116'f 1J1{~ .:i b?f~l.I m1~w.J'U 1?1l.lel.!liim1l.!?11l.111'11 'U m1fl1111 '111ru tlJ1W'VI~ .:i b~ tJ'U~.:i fl11 

flel'Ub~tJ'U el~ 1.:iiii.1tJG11~tlJ'Vl1.!16'f ~~Vi1~~'U . 01 
1~~'U [17] 1~-rufl111..ijm~tJ1nufl111b~11~~ ~~fl111i'll111m1?1el'U"llel.!1~1 b~el 

' 'U 

bbnu tlJ'Vl11 'Um1b~tJ'U"llel.:i b~m~tJ'U.ff 1 ~1'U~ru1J1l311?11J1{b~mnum1u1 fl m1~u ~~ m11..ijtJ 

~u11 ~1 ~?f el'UtJ ell.l-ru11 m11 i'll111 fl116'f el'Uii~~~l.11 fl fl11 m1?1 el'U'\J fl~ am -lJ'U15m1'VI~ .:i~ 
'U'U ' 

"1i1tJ 1 ~~1?11m1i;i bbnuru'\111m1?1el'U~eltJ L 'U'\ll~fl?1m~ru\Jll311?11J1{ G11'Vl-ru b~m~tJ'U-ti1 
~ v ~ ~ 



d 
'U'Vl'VI 3 

3.1 nT'5thvn..1~tJ'j::'!f1ff'Hblil::nTnilt1nmfa..1~1t1~1..:i • 
m11~tJb~B'I fl11~f1~1~~~11~VlBV11'1fl11b~t!'UfJ61l1YJ~mhm-:ifl~'U b~B'ILbG'l'ILL~~L~tJ'l"llB'I 

irn~n~11~~'U'IJ~nin 111?1~.ff'Uu~ 2 11ilv 1 otl'll\iln"ilm111m1L~v'U~ ITT~v 1 iLL 'U'ULL~'Um1Vl\il~a-:i.ff 'U~'U Q~g~ q \I 'U 

" (Pre-Experimental Design) bb'U'Unzj11m1Vl\il~a-:inzj11b~tl1 l11\il~G'lriam~tJ'U 1 fl-r..:i bb'1~V1'1-:im1 

b~tJ'U 1 fl#-:i (One-Group Pretest-Posttest Design) 1~~1bU'Ufl111?1111.ff'Ul?lB'Ufl111~tJL\ilm~an 
'IJ1~'1!1mmm'Um11~v ~a irn~n~11~~'U'IJ~qiqi11?1~.ff'Uu~ 2 mflb~tJ'U~ 2 tlm1~n~1 2557 
?11"1!1i'1!1YJ~n~ fltu~1Vlml'11?11?1ibb'1~ b Vlfl L 'U 1'1~ 11V111Vlm'1m1'1!.tl!J~\J'1G'l-:Jfl1111 

3.2 n1'jiit~1..:i bfl~ti..:ii'.jtim if!. 'Un1'~11ijt1 
bfl~a,:iija~1 m 'Ufl111~vfl#-:i-d'IJ1~ f18'U~1tJ 1) bb~'Ufl11~\ilfl11 b~tJ'U~ bb 'U'U 1 otl'll\ilfl"il f11111 

'IJ ' 

Vl1'1fl11b~tJ'Ui'll1YJ~n~"llB'lfl~'U b~B'lbLG'l'lbbG'l~b~tJ'I bLG'l~ 2) bb'U'UVl\ilG'IB'Ul\ilrl1111G'l11111tl b 'Ufl11fi\il 

bbnuqiV11V11-:iiVJv1m?t1?1i b~a-:i bb?t-:i bbG'l~ b~tJ-:i~~1~v?t~1-:i~t.1 b Dt.1-U'a?ta'Ubb 'U'Ub~a nl?lB'U'llU\il 4 

l'i'1b~an -.il1t.11t.1 20 .Ua zj,:i-LJ'a?ta'U~1~l1fi1fl1111v1n~-:ibb~ 0.50-0.73 fi181t.11"il'<il1bb'Uf1~-:JLb~ 0.42-
' ' " 

0.65 bb'1~fi1m111b;aa~t.1V1-:iournvi1n'U 0.96 

"' "' 3.3 n1'jLn\J'j'J\J'j13.J'llti3.Jlil 
'II 

ITT~v 1~vhm1Ln'U11'U1111.Ua11'1 
'IJ 'IJ 

L\ilm~ann~111Pi'1a~1-:immt.1m11~vfl#-:i-d LDt.1irn~n~1 
' 

.fft.1u~ 2 .n1flb~vt.1~ 2 tlm1~n~1 2557 ?t1"ll11'1!1YJ~n~ fltu~1VltJ11'11?tl?lfa'1~bVlfl 1'LI1'1~ 

11V111Vl v1'1 v11'1!.n n~'LJG'l?t-:Jfl1111-.il1t.11'U 1 o fl'U 1~111~1 v15m1 b~ an n~111Pi'1a~ 1-:i bb 'U'UL "il1~"il'I 
';,.J 'IJ ' 

(Purposive Sampling) vl1fl11Vl\ilG'IB'Uriam~tJ'U ~1tJ~'1~11~VlBV11'1fl11b~tJ'U bb~~bb'U'UVl\ilG'IB'U 
m111?111111t11 t.1m1fi\il bbnu qivnm-:iYJ~n~ bb~1tl1~'1fl11Vl\il?IB'U1111?111"il1 ~fl~ bb t.1t.1 bLa~~1 b 'Wt.1m1 

~\iln"il m111 m1 b~vt.1 ~1?1111 bb~t.1 m1~\ilm1b~vt.1TI\il tJ'll\iln"il m111m1b~vt.1~ b~m bb?t-:i bb~~ b~v-:i V1'1-:i"il1 n 
\I \I q \I 

i!t.1 vl1fl11Vl\il?IB'U'Vl'1'1 L~tJ'U ~1tJ~~~11~VlBV11-:ifl11L~tJ'U bL'U'UVl\ilG'IB'Url1111?111111tl b 'Ufl11fi\il 

bbtlU'IJ'Vt1Vl1-:JYJ~n~ L\iltJ 1 otl~\il b~l.I bb~1tl1~'1fl11Vl\il?IB'U1111?111"il 1 ~fl~bb 'U'U 

QI 0 Q dll 3.4 n1'j\I ~ n 'j::V11 LL!il::n1'j1 Lfl'j1 ::'Yl'llti~lil 

tl1.Ua11G'l m~"il1 n fl11Ln'U11'U1111 1111 bfl11~i-1.Ue:i11'1Vl1'1G'ltll?l L\il tJ1 bfl11~'1t1b 'IJ~tJ'U b Vi tJ'U 
'IJ 'IJ 

fl~ bb t.1t.1~'1~11~VlBV11-:i m1b~v'U bbG'l~fl~ bb 'Ut.1m111?111111t11 t.1 m1 bbnuqi'Vt1V11-:i1Vl ml'11?11?1i 1~'\1111-:i 
riat.1b~tJ'Ubb'1~V1'1-:ib~tJt.1 L\iltJbotl t-test (Dependent Samples) bbG'l~ 1-tl?teimt.1m1ibfl11~t-1-U'm;J'1 
1~Lbri fl1bu~tJ ~BtJG'l~ ~1'Ub~tJ'lb'U'U1111?11~1'U ?tei~Vl\il?IB'Ufl1Vi t-test (Dependent Samples) 
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fla~vtl.rl'lJm~1Lf'l~1::'l4 

1. V11fi1LU~tJ"lleJ.:Jf'l:::bb'U'U'Vl~aeiunei'Ub~tJ'U bb~:::Vl~.:Jb~tJ'U (Mean) 

Ix 
x=-

N 

x 
., 

Ix i:..i ~ 111.1"1J ei.:if'l::: bb 'U'UVJ.:JVl1.I ~ liJ 1nn11'Vl ~a eiu 
., 

N "il 1m 'U 11 m ~ tJ'UVJ .:iV11.1 ~ 

2. Vl1fl1b~tJ.:JL'U'U1.11m;i1'U (Standard deviation) ... 

SD 

Ix 

N 

SD= 
Nix2 -(Ix/ 

N(N-1) 

., 
i:.J ~ 111.l"ll €1.:J fl::: LL 'U'UVl-!l'Vl1.I~ 

., 
"il 1'U 1'U1! m~ tJ'UVJ.:JV11.1~ 

(3.1) 

(3.2) 

Q.I ..! Cl! ti .:::t..clt, 

3. f111'Vl~aeiui:..i~a1.l~'V15'V11.:Jf111LW'U~'V11.:Ja'1\JlLL'U'U Hest LL'U'U Correlated 

samples or dependent samples ('V'l1.:i'S'1J1tl V11-S'IJltl, 2540) 

t 

D 

IO 

IO 
t = ----;====== (3.3) 

NID 2 
- (I0)2 

N-1 

ioi1v1'l-U'-W1i111ru1 t-distributions 

QJ I di.I .c!il ti 

f1'Uf'l::: LL 'U'Uf1€l'Uf111L 1 tJ'U1LL 'U'Uf;1'U La1:::V11m1m 
'U 'U 

tlCV I c:il ti .c:!il ti 

Lf;11:::Vl1f'l111.l':i f1'Uf'l:: LL 'U'U f1€J'Uf111L1 tJ'U1 LL 'U'U au Lf;11:::Vl1f'l111.11 
'U 'U 'U ., 

N ~el "i\'1'U1'UtJf1b~tJ'UVl.:JV11.I~ 



d 
UVl'VI 4 

nT~i~ f.l 1 'Lil"l~ .rd ~i~ f.l 1~ b61'U ei e.rn m1i bl"l11~vH'mrn b 'tJ~m.J b Vi f.ltJ v.ilJ~lJfl'Vl~'V11\ln11b~ f.l'U 
'U 'U ·1 

l"111Vl~na"tJ'EJ\ll"l~'U"tl'El\li1n~mni'UtJ~ 2 n'El'Ubb~~Vl~\ln1161'El'U 1~w 1 otl"11Vln'1 n11lJn11 b~f.J'U~ bb~~b ~'El 
• 'U 

b'tJ~f.ltJbVif.lum1l.1611l.111ti1'Um1fiviib1"111~..;"tlei\liJn~n~11~~u'tJ~tyty1~~i'UtJ~ 2 rieimb~~Vl~\l 
n1161'El'U1vif.l1off"llvin'1m1l.ln11b~f.l'Uf zj\llb\"111~..;.rreilj~ 1vif.l1.ff t-test (Dependent Samples) b~'El 

b'tJ~f.JubVif.Ju1"111lJbb~n~1\l"tlei\lri1bo~f.J"tlei\ll"l~bb'U'Unei'Ubb~~V1~\lb~f.J'U~\l-d 

i. m1 bu~ f.lrn Vi f.J'U v.i~~l.l'J'Vlt'\111\l m1b~f.J'Ui"111Vl~na"t1ei\ll"l~'U b~ei\l bb61\l bb~ ~ b~f.J\l"tl'El\l 
iJn~n~1i'UtJ~ 2 riei'Ubb~~V1~\lm161ei'Ulvif.l 1i"llvin'1m1lJm1b~f.J'U~ 1~v.i~~\l~111\l~ 4.1 

• 'U 

~1"a1.:I~ 4.1 v.l~n11b 'tJ~f.J'U bVif.JtJrl1bO~f.J"tl'El\ll"l~bb 'U'UVJ~~lJ']'Vlt'\111\l nT~ b~f.J'Ul"111Vl~na"tJ'EJ\ll"l~'U b~'El\l 
bb61\lbb~~b~f.l\l"tl'El\li1n~n~1-&'Utl~ 2 riei'Ubb~~V1~\lm161ei'Ulvif.l1-ff"llvin'1m1l.lm1b~f.l'U~ 

' .. ne:i'LIL "aU'LI 

*p<.05 

8.3 

16.0 

s 

1.82 

2.00 

D 

' 'U 

t 

7.7 12.5* 

Sig.(1-

tailed) 
0.000 

'11nm11\l~ 1.2 V'lu11 m1'Vlvi61eiul"l~bb'U'Uv.i~~l.l'J'Vlt'Vl1\lm1b~f.l'Ui"111Vl~na"t1ei\ll"l~'U riei'LI 

bb~~Vl~\l "t1ei\liJn~n~1i'UtJ~ 2 iiri1bo~mvi1nu 8.3 l"l~bb'U'U bb~~ 16.0 l"l~bb'U'U ~1l.l'11~u bdei 

b 'tJ~f.J'U b Vi f.J'U fl~ bb 'U'U n'El'Ubb~ ~Vl~\l b~f.J'U V'l'U111"1~ bb 'U'UG1'EJ'UVl~\l b~ f.J'U"tl 'EJ\liJ n~ n~161\l n11 ri 'El'Ub~ f.J'U 
'U 

4.2 ~fln1"aL mtitJL \iiti\Jfl1111i'l1111'Hl L 'Lln1"atifl LLnUru\111 ., 
1. m 1 b 'tJ~ f.ltJb Vi f.ltJ 1"111l.1611l.111ti 1 'LI m1fivi bbtlU ty'Vl1"tl 'El\l l"l~'U b~'El\l bb61 \l bb~~ b~ f.l \l"tl'El\l 

iJn~n~1i'UtJ~ 2 riei'Ubb~~Vl~\lm161ei'U 1vif.J 1-ff"ll~n'1m1l.lm1b~f.J'U~ 1~v.i~~\l~111\l~ 2 
' 'U 

~1~1.:1~ 4.2 VJ~ n11bU~f.J'U b Vif.J'Url1 bO~ f.J"tl'El\ll"l~bb'U'Ul"l11lJG11lJ11tl 1 'Un11fl~ bbtlUty'Vl1'\111\lVl~na"tJei\l 
l"l~'U b~'El\lbb61\lbb~~b~f.l\l"t1ei\liJn~n~1i'UtJ~ 2 riei'Ubb~~V1~\lm161ei'U 1~f.J 1 i"ll~n'1m1l.lm1b~f.l'U~ 

' .. ne:i'LIL "ati'LI 9 .50 

16.10 

s 

2.273 

1.370 

D 

6.60 

' 'U 

t 

7.163 

Sig.(1-

tailed) 
0.000 
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*p<.05 

'.iJ1n~1':i1-:i~ 4.2 v-ru11 n1':i'V1~?1e:ium1~?11~1':i'11 'Um':i~~ bbniJqiVt1'Vl1-:iYl~mhrn-:ifl~'U 
ne:i'Ub~tJ'Ubb'1~Vt~-:ib~t.1'U"l.le:i-:ii.Jn?in't~n.ff'Utl~ 2 i1f'11bo~m'Vi1nu 9.50 fl~bb'U'U bb'1~ 16.10 fl~bb'U'U 
m~~1~u b~mtl~t.1'UbVit.1ul"l1bb'U'UneJ'Ubb'1~'V!~-:Jb~t.1'U 'V'l'Ul1 fl~bb'U'U?leJ'U'V!~-:Jb~t.1'U"l.leJ-:1um~t.1'U?1-:in-J1 'IJ 

ne:i'Ub~t.1'Ue:i~1-:ii1i.Jm11~qi'Vl1-:1?1~~Vi':i~~'U .05 



d 
'U'Vl'VI 5 

ei.flth1ve.ift a-atJe.iftnT~1~v bbfl~ileiba'lJeibb'lJ~ 
~ 

5.1 e:i.iith1u i:..i ilm'l1 bfl'l1::~-li'v\Jil b muu b Viuu i:..111fl'11q'Vl~'Vl1~m'lb~t1'Ubbil::f11111fl1111'lt1 L 'U m'l 

~•mnucyV11 

rn';i1~CJ1 ufl~ .:id eri~ CJ 1~ b61'W8~'1 rn';i1 bfl';i1~~-rr8~'1 b tJ~ m.J b Vi CJ'IJ~~~~n'Vlt'V11.:irn';ib~CJu 
~ ~ ·1 

1"1f1YJ~fl~"ll8.:Jfl~'W"ll8.:Jtl'flPim~1.ffutJ~ 2 n8'Wbb'1~'Vli;r.:im';i618'W hm 1 i"lf~n'1 fl1';j~fl1';ib~CJ'W~ bb'1~b ~8 . ~ 

b tJ~CJ'Ub ViCJ'IJ m1~611m';iti L 'Wfl1';ifl~1 bm1~~"1l8.:itl' flPlfl~1';i~~'UtJ~qiqi1l91~.ff utJ~ 2 n8'Wbb'1~'Vli;r.:i 
fl1';i618'W1~CJLoU"l!~n'1m';i~fl1';ib~CJ'W~ ~.:Jlbfl';i1~~-rr8~'11~CJ1i t-test (Dependent Samples) b~8 . ~ ~ 

b tJ~CJ'IJ b Vi CJ'Ufl11~ bbl91 fll'i1.:i"U8.:iri1 bO~ CJ"ll 8-:Jfl ~ bb 'W'W n8'Wbb'1~Vli;r.:i b~CJ'W ~.:id 
1. fl 1 ';i b tJ~ CJ'Ub Vi CJ'IJ ~ '1~~'J'Vlt'Vl1-:i n 1';ib~CJ'Wl"lf1YJ ~fl ~"ll 8 .:i fl ~'W b ~ 8-:J bb61.:i bb'1 ~ b~ CJ .:J"ll 8 .:i 

tl'flPifl~1.&uti~ 2 n8'Wbb'1~'Vli;r.:im';i618'W1~CJ1i"lf~n'1m';i~fl1';ib~CJ'W~ 1~~'1~.:il911';i1.:1~ 5.1 . ~ 

l111'l1~~ 5.1 ~'1 fl1';i b tJ~ CJ'Ub ViCJ'Url1 bO~ CJ"ll8.:lfl~ bb 'W'W~'1~~'J'Vlt'V11.:J fl1 ';i b~ CJ'Wl"lf 1YJ~ fl~"ll8.:Jfl~'W b~8.:J 
bb61.:J bb'1~ b~CJ.:1"1)8.:Jtl' fl Pl fl~1.&uti~ 2 fl8'Wbb'1~'Vli;r.:i fl1';i618'W 1~CJ 1 oU"lf ~ n'1 fl';j';j~ fl1';j b~CJ'W~ 

' ... ne>'Ub 'ltl'U 

*p<.05 

8.3 
16.0 

s 

1.82 

2.00 

. ~ 

t 

7.7 12.5* 

Sig.(1-

tailed) 
0.000 

'11fll911';i1.:I~ 5.1 ~'IJ11 fl1';i'V1~618'1.Jfl~bb'W'W~'1~~'J'Vlt'V11.:Jfl1';ib~CJ'Wl"lf1YJ~fl~"ll8.:Jfl~'W fl8'W 

bb'1~'Vli;r.:i "ll8.:iirflPifl~1.&uti~ 2 iiri1bo~mvi1n'IJ 8.3 fl~bb'W'W bb'1~ 16.0 fl~bb'W'W l911~~1~'1.J b~8 
b tJ~ CJ'IJ b Vi CJ'IJ fl~ bb 'W'W fl8'W bb'1 ~'Vli;r.:i b~CJ'W ~'IJ11fl~ bb 'W'W618'1.J'Vli;r.:i b~ CJ'W"ll 8-:Jtl' fl Pl fl~161.:J fl11 fl8'Wb~CJ'W 

~ 

8~1.:iiitl'CJG11~qi'V11.:i61~~Vi';i~~'IJ .05 

2. fl1';j b tJ~ CJ'Ub Vi CJ'IJ m 1~611~1-;iti L 'W fl 1-;ifl~ bbnu qJ'Vl1"1l8.:J fl ~'W b~8 .:i bb61.:J bb'1 ~ b~ CJ.:J"ll 8 .:i 

tl'flPifl~1.&uti~ 2 n8'Wbb'1~'Vli;r.:im';i618'W1~CJ1i"lf~n'1m';i~fl1';ib~CJ'W~ 1~~'1~.:il911';i1.:1~ 5.1 . ~ 

l111'l1~~ 5.2 ~'1 fl1';ib tJ~CJ'IJ b ViCJ'Url1bO~CJ"ll8.:Jfl~ bb uum1~611m';iti L 'Wfl1';ifl~bbnuqiV11'V11.:iYJ~fl~"ll8.:J 
fl~'-! b~8.:Jbb61.:Jbb'1~b~CJ.:i"Ua.:itl'flPifl~1.&t1tJ~ 2 n8t1bb'1~'Vli;r.:im';i618t11~CJ1i"lf~n'1m';i~fl1';ib~CJt1~ 

' ... ne>'Ub 'ltl'U 

*p<.05 

9.50 
16.10 

s 

2.273 

1.370 

6.60 

. ~ 

t 

7.163 

Sig.(1-

tailed) 

0.000 

'11 fl m';i1.:1~ 5 .2 ~'IJ11 fl1';i'V1~618'1.Jm 1~611~1';iti L t1 rn';ifi~ bbnu qiV11'V11.:iYJ~ fl~"ll8.:Jfl~t1 
fl8'Wb~CJ'Jbb'1~'Vli;r.:Jb~CJ'J"ll8.:!tl'flPlfl~1.fft1tJ~ 2 iiri1bo~mvi1n'IJ 9.50 fl~bb'W'J bb'1~ 16.10 fl~bb'J'J 
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rifl'Ub~CJ'Ufl~1.:i:W't!CJG11~qi'Vl1·:n'ff;1~vh~~u .05 

5.2 fl"atlt:J~fl111:5'fl • 
fl111 :ij' CJ b~fl.:i fl11Pl fl~1~'1i:wq'Vli'Vl1.:im1 b~CJ'U i1"1J1YJ~ fl~'llfl.:J fl~ 'U'll fl.:J't! fl Pl fl~11~ ~u 

t!~qity11'1~.ff 'Utl~ 21~CJ 1 i~~n'1m1:wm1b~CJ'Ui ?11:w11'1t11:w1fl.iitl11CJ~'11~~.:id 
1. ~'1 fl11b tl~CJUb vfou~t=1'1:W~'Vli'Vl1.:Jfl11b~CJ'Ufj"ll1YJ~fl~'1Jfl.:Jfl~'U '1Jfl.:J't!flPlfl~1.ff'Utl~ 2 :W 

' ' ' 
fl~ bb 'U'U bu~ CJ~"' '1:wq'Vl6'Vl1.:i fl 11 b~ CJ'UV!Gl.:J b~ CJ'U~ .:ifl11 ri fl'U b~CJ'U fl~ 1-:i:W't! CJG11~ty'Vl1.:1?11;1 ~Viw~u . 05 

~.:id m '1 b u'U b V"111~ fl 11:ij'~fl11 b~ CJ'U~bb uu 1 i"ll~ n'1 m1:w b u'U m1fl fl fl bb uu n'1 m1:w~ b V1:w1~ ?1:w nu " . 
~b~CJ'U "111 ~~ b~CJ'U:i1fl11:wb-LJ'11'1:wifl~.:J~'U 
" " 

2. ~t=tm1btl~CJrnViCJum1:w?11:wi1'11 'Um1fi~bbni:lqiV11'Vl1.:iYJ~fl~ '1Jfl.:J't!flPifl~1.ff'Utl~ 2 ~ 
b~CJ'U1"1J1YJ~fl~'1lfl.:Jfl~'U 1~ CJ:ij'~ fl11 b~CJ'U~ bb uu1 i"ll~n'1m1:w :Wfl~ bb 'U'Um1:w?11:w11'1 L 'Um1fi~ " . 
bbtlUtyV11'Vl1.:iYJ~ fl~ V!Gl.:Jb~ CJ'U~.:i fl11 rifl'Ub~CJ'U fl~1.:i:W't!CJG11~ty'Vl1.:1?1'1~~1~~u . 05 ~.:id fl1'1 b U'U 

b V'l11 ~ fl1):ij' ~ fl1) b~ CJ'U ~ bb uu 1 otl"ll~ n '1 m1:w b U'U fl11"1i1CJoW~'U1flWU1'U fl1) fi~ bbt=I ~ fl1) b~ CJ'U ~fl~ 1-:J " . " 
b U'U1~UU bb'1~?i.:i b?l~:W 1 ~'!!fl Pl fl~1~.:J~ fltJ.fl1V'l'1Jfl.:Jl'l'Ubfl.:JlJ1 L otlfl~1.:J b~:W~ 

5.3 ii'mfl'Lltlbb 'l.IZbb~zmca'll1t:.1~nT~1:5'fl 1 tit ~tlcaz Lfl"!fU 
1. t11 fl1):ij'~fl11b~CJ'U~bb UULotl"ll~n'1fl11:Wfl11b~CJ'U1 t!1 m 'U'Vl'l11 CJfl1) b~CJ'U~~'U 61 b -d'U fl11 

'\I , " I 
d d d d d d 

bflt=lfl'U'Vlbb UU:Wfl1U bbt=l~fl11 bflt=lfl'U'Vlbb UUflt=l'U 

2. fl11btl~ Lflfl1?1L ~'t!rn~CJ'U 1~'1i'flm:w-LJ'fl?1.:11i1CJ b~fl 1 ~bn~fl11mi11'11 'Libif fl'Vl11~fl~1.:i~fll'i'fl.:i 
3. ?11lJ11'1i11~'1fl111:ij'CJ1 tJ b U'Ubb 'U1'Vl1.:J L 'U fl11oW~'U1fl11b~CJ'Ufl11?1fl'U1~:WtJ1~~'Vl6.n1V'llJ1 fl 

~'U b -d'U fl11oW~'U1fl11b~CJ'Ufl11?1fl'U L 'Ui'Ub~CJ'U 
4. b ~fl?f ~1.:i m~u1'U m1 b~ CJ'U~~ b V1:w1~ ?l:w nuu~U'Vl'll fl.:ii .:ifl:w ?11:w11'1u11t=t b 'Li1V1:w1 CJ'1lfl.:Jfl11 " . 

tl fi 1tl fl1 )Pl fl~1 L VIL~ ~1 fl ~1-:J~ b Vl:W1~?1:W nu fl11:WtJl fl.:! fl1)'1Jfl.:J ~ b~ CJ'Ubb'1~Vlfl.:J~'U Vl~fl 
~" " 

tl1~b'Vll311 'VlCJ 
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m~Am~n~~a~n'Vl~'Vl1-:in1~t~v'U~1't11VJiln~'tleN~~'U'tle>-:iunAm~n~::~utfiruru1lJl~i'Uu~ 2 DI " QI QI 

1~vt~'tl~n~n~~~n1~bia'U~ . ~ 

A Study on Achievement in Physics of Wave of Second-year 

Undergraduate Student by Using Science Activities Learning Packages 

Rattiphorn Sumang and Wiset Joollapun 

n 11W EJ fl ~.:idiji'vi ~th ~?t .:iri L ~BL tl~EJu L ViEJu ~ '1 «lJCJ'VIEvrn n11 L~ EJui'1l1w~ n"'1JB.:ifl~u'1J B.:iunP! mfl.ff uti 

~ 2 nB'UbLm~Vl~.:Jfl1'j?l'EJ'U bVIEJ L otl'llVI n'iJ fl))lJ fl1) b~EJ'U~ bb'1~ b ~m tl~EJ'U b Vi EJtJfl11lJ?l1lJ1)rl L 'Ufl11RVl1 bfl)1~,,;'1J'El-:I 
' " unP!m~1)~~tJtJ~n 1rn1vi~.ffut1~ 2 nB'Ubb'1~Vl~.:)fl1)?1€J'U LVIEJ 1 otl'1JV!n'ilm1lJfl1)b~EJ'U~ fl~lJ~1Bti1.:i~H'l ufl~.:id fiB D~D~ , \J 'I 

unP!n131tJ~qiqi1vi~.ffut1~ 2 ~L~EJ'Wi'1l1W~fl"'1lB.:ifl~'U i11flL~EJ'U~ 2 tln11Pln131 2557 ?11'1l1i'1l1W~n" flru~ 
i'VIEJ1F11?1viiLL'1~ b'Vlfl 1u1'1~ lJ1111i'Vlm~EJ11'1l.ii'!JW\J'1?1.:ifl11lJ bfl~B.:ii1Bmmun11i~EJ hfori 1 J LL~um1~vin1'j 
L~EJ'W~LL tJtJ 'l oU'1lviii'ilm1lJ'Vl1.:in11 L~ EJ'Wi'1l1W~fl"'1JB.:!fl~u 2) LL 'UtJ'VIV1?1BtJi'vifl11lJ?11m1ri 'l um1fiviiLfl11~,,;n11 " ' 
LbnDqJV11'Vl1.:JW~fl"i'1l1W~fl"'1J'El.:Jfl~'U ?!Ml~'l m 'Ufl111Lfl)1~,,;-umJ'1 Hri1 btl~ EJ (x) ~1'Ub ~EJ.:)b 'U'UlJ11'11!1'U 

(S.D.) LL'1~fl11'VIVl?IB'Uri1Vi fiB t-test for Dependent Samples ~'1fl11i~EJ'W'Ul1 

i. ~'1 n11 L tl~EJtJb ViEJu~'1«lJCJ'VIE'Vl1.:in1'j L~EJui'VIEJ1F11?1vii'1lB.:iunPin'l'f1.ff ut1~ 2 ~1vl'fon1'j?1€Ju 1vi EJ Li 
'llVI n'il fl11lJ fl11 L ~ EJ'U~VI~ .:IL~ EJ'U?I.:! n-J1nB'U L~EJ'UB ti1.:iiji!EJri1A'ru'Vl1.:i?ti1&i~1~ ~tJ . 05 Lij BW'i111ru1 L tlm1 EJvl1'U 

, rt 'U 'U "" ' 

wu-J 1 ~ '1 «lJ CJ'Vl5'VI 1.:i n 11L~EJ'WLL191 '1 ~ v11uij fl~ LL uuvi~ .:i L ~ EJ u ~ .:i n-J 1 ri B'Ub ~ EJ'U B ti 1.:iiji!EJ ri 1A'qJ'VI1.:i ?t i1~Vi1 ~ ~ u . o 5 
'l u'Vlnv11u 

' 
2. ~ '1 m1 L tl~EJtJ L Vi EJ'Ufl11lJ?11m1ri 'l u fl1'jAVliLfl11 ~i1'1JB.:JUflPi n131.ff utJ~ 2 ~1vl'fofl1'j?l'EJ'U 1vi EJ 'l oU'llVI 

' 
ii'il m )lJ fl 1) b ~ EJ'Ufa~ .:i b ~ EJ'U ?I .:I fll 1 ri 'El'Ub ~ EJ 'U 'El ti 1.:iiji! EJri1Aru'VJ1.:1?1 i1 &11 ~ ~ 'U . 0 5 b~ BW'il 1'jru 1bum1EJvl1'U'W'Ul1 " " ~ 

fl11lJ?l1lJ1 'Sri 'l u fl11A vii bfl)1~,,;LLl'i'1 ~vl1'Uijfl~ Lb 'U'UVl~-:1 b ~ EJ'U~-:1 fll1 nB'Ub ~EJ'U'El ti1.:iiji!EJ ri1 A qj'Vl1-:I ?Ii)&)~)~ ~tJ . 05 
1 u'Vlnv11u 

' 

Abstract 
The purposes of this research were to (1) compare the students' learning achievement in 

Science before and after using Science Activity Series, (2) compare the students' analytic thinking 
ability before and after using Science Activity Series and the sample consisted of Second-year 

Undergraduate Student Program of Physics, Fulculties of Sciences and Technology, Pibulsongkram 

Rajabhat University. The instruments were Science Activity Series, Science Activity Series and 

Traditional Teaching Method learning plan, a learning achievement test and an analytic thinking 

test. The data were analyzed by using arithmetic mean (X) standard deviation (S.D.) , t-test for 
independent samples and t-test for dependent samples. The results of this research were: 

1) The learning achievement in Science of Second-year Undergraduate Student after 
learning by using Science Activity Series was higher learning than before learning at the .05 level 
of statistic significant. 
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2. The problem solving ability of physics after learning by using Science Activity Series 
was higher learning than before learning at the .05 level of statistic significant. 

Keyword: A Study on Achievement, Physics of Wave, Science Activities, Learning Package 
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i'Vlt11f'!1?11>1fl\i) t~tJ 1 -ff LL lJlJ'V1~?1€JlJ~ITT'1ti 1vi'?l~1.:J~'U zj.:i L lJ'UoVB?IBlJ LL lJlJeJ!>liJtJ~jj rm n1Vl'U~?lfl1'Un11ru L ~€1 b ~ 

" iJm~t1u1vi'fi~iLm1::t-1 1>11lJ'1'1~tJ.ffu1>1v'U 15m1'V11.:ii'Vlt11f'!1?11>1{ LL~::1~~~1>11lJ?lil1'V1'1~.:J (Authentic 

Assessment) t~ l'Jl~ '11nfl:: LL uu~1vi''11 n nwvh LL tJlJ'Vl~?lvtJ~ITT'1 t1?1~1.:i~u zj.:ifl'SvtJfl~lJ fl11lJ?l1lJ11fl'!Jv.:i ,, " . 
eJL~tl'U 3 vl1'U ~.:iiJ 
" 

2.1 vl1'Un111l Lm1::'"1m1lJ~1rl'IJ VllJ11'J5.:i fl11lJ?l1lJ11fl 1 um1'W'111ru1Vl~v'11 LL 'UnLL'<ilflLL'<il.:J 

€1.:JrlU'S::nvtJ~~1rlqj'!JB.:J~.:i'!Jv.:JVl~m~v.:i111\9i1.:i1 -J1jj?111::~1ri'qjv:: 11 jjlJ'1'1tiv:: 11u1.:ijjL VI~~~ 
v81.:i h Vl~€1?11L Vll>l'!JB.:JL~B.:!111LVll>ln11ru1vi'i~L'<il'U . . 

2.2 vi' 1'Un11l Lfl11::t-1fl11lJ«lJW'U5 Vll.11 ti5.:i fl11lJ?l1lJ11fl b 'Un11fl'UVl1fl11lJ L~l'J1oVB.:!'llv.:!~1'U~1rl '1J 
\911.:11 '!Jv.:iL~v.:i111V1~v~.:ivi1.:i1 -J1nm1lJ«lJwut5ti'uv81.:ih LVl~1~ ~.:iLllUL'liui!u'<il::~.:i~~m::'VltJ 
v81.:ih 

2.3 vi'1um1iLfl11::t-1V16i'nm1 VllJ1ti5.:i fl11lJ?l1lJ11fl 1 um1V11fl11lJ'1lJW'u5 ~1'U~1ri'qJ 1 m~v.:itXu11 
«l.lwu5nuv ti 1~ ti m ~ tivi'1nm11~ 

" 

.QQ 0 .Q .Q Q,I 

15~1L 'IJ'1Jn1'5"1'1V 

1um1i'1t1fl~.:id en'1t11vi'vhuum11>11lJ~'Ul>1€J'U ~.:id 
" 

1. m1n1V1u~tJ1::'ll1mLL~::m1L~vnn~lJ1'11v81.:i . 
2. m1?1~1.:1Lfl~v.:iifoffimum1i'1t1 
3. 

v.fitl':i1V~~n1':i1:5'v 
m1Wt11 ufl~.:id en'1t11vi'L?l'U v~~ m1i Lfl11::t-1off vlJ~ L tJ~titJL Vit1tJ~lJ«lJn'VlB'V11.:im1 L~t1ui'll1w~n~'llv.:i 

" " ·1 

fl~'U'll€J.:JUn~n~1.ff utJ~ 2 rl€J'ULL~::V16i'.:Jn1'S?l€J'U t~l'J 1-ff'll~ n'<iJn'S'SlJ n11L~tl'U~ LL~:: L ~m U~tllJL Vil'JtJfl11lJ?l1lJ11fl . " 
b 'Un11fi~i Lfl11::'"1'!Jv.:JiJn ~ n~1 W~lJU~qjqj11>1~.ff utJ~ 2 rl€l'ULL~::V16i'.:im1?1v'U 1" l'J 1-ff~~ n'<il n'S'SlJn11 L~ti'Ui zj.:i 

lLfl11::'"1-ff m,i~ t~ti 1 off t-test (Dependent Samples) L ~m tJ~l'JtJL VititJfl11lJ LL1>1nvi1.:i'!Jv.:il'i1 LO~f!'!Jv.:ifl:: LL uurivu ,, 
LL~::vt~.:JL~l'J'U~.:JU 

1. m1 L tJ~l'JtJL Vit1tJ~~«lJC]'VlB'V11.:i m1 L~t1'Ui'll1w~n~'!Jv.:ifl~'U'!Jv.:ii1n~n~1.ff uti~ 2 riv'ULL~::V161.:im1 
?1vut~t11-ff'll~n'1m1lJm1L~tJu~ 1vi'~~~.:im11.:i~ 1 . " 
'1111.:1~ 1 ~~ n11L tJ~fJlJL VitJtJl'i1LO~fJ'!J€J.:Jfl::LL 'U'U~~«lJC)'VlB'V11.:in11L~fJ'Ul'll1W~n~'!J€J.:Jfl~'U'!J€l.:JUn~n~1.ffuti~ 2 

rivuLL~::vt'1.:im1G'lvu t~ t11 -ff'll~n'<ilm1lJm1L~tJu~ 
' " 

s D t Sig.( 1-tailed) 

rltnJL~EJ'IJ 

\'igl.:IL~EJ'IJ 

8.3 

16.0 

1.82 

2.00 

7.7 12.5* 0.000 

*p<.05 



~irwnn~~ 1 wu11 f11'i'Vl~?lv'\.Jfl:;bb'Ut.ll:.J'1~l.l~'VlBvn:mTlb~t1ui'U1V1?in~'UeNfl~'U rit:J'Ubb'1:;V1~.:i 'Ut:J.:ii1n?in~1.ff'U 
tJ~ 2 ij1'11bu~mv\1n'U 8.3 fl:;bbuu bb'1:; 16.0 fl:;bbuu ml.l~ll'i''U Ldmtl~t1rnVit1'lJfl:;bbuurit:J'Ubb'1:;V1~.:ib~t1u 
-W'U'l1 fl:; bb uu?t tJ'\.J'Vl~\I b ~ t1'U'UtJ.:Ji1n ?! n~1 ?t.:i n11 ri tJ'Ub~t1ut:Jci1.:ii1i1t1~1 Pi' ru'Vl1\1?1~&1~1:;1'i''U . 05 

~ ~ 

2. nTH tl~ t1'\.Jb Vi t1'\.Jm1l.1?11m1C"11 unTl~~ bbntlqiV11'Ut:J.:ifl~'U'Ut:J.:ii1n?in~1-&uu~ 2 rit:Jubb'1:;V1~.:i n1'i 

?tt:Ju1~t1Hf'U~n~m'il.lf11'ib~t1u{ 1~t:-.ml'i'.:i1>m1.:i~ 2 ' ~ 

"11'i1.:J~ 2 em f11'i b tl~ EJ'\.J b VitJ'Url 1 b\l~ EJ'U tl\lfl:; bb 'U'Ufl11l.I ?lll.ll'iC"l 1 'U f11 'i~ ~ bLntJ qi'Vl1'Vl1\lf1?i f1~'Utl\lfl~'U'Utl\I 
iJn?in~1.ff utJ~ 2 rit:J'Ubb'1:;mi'.:irn'i?ttJ'U 1~ tJ 1 oU'U~n~m'il.I f11'ib~E.Ju{ 

nv'Ub1f.J'U 

'\ll~·U1f.J'U 

*p<.05 

9.50 
16.10 

s 
2.273 

1.370 

' ~ 

t Sig.(1-tailed) 

6.60 7.163 0.000 

~ 1 n\911'i1.:i~ 2 -w'U11 rn 'i'Vl~ ?I tl'\.Jfl11l.1?11m 1C"l1 urn 'i~ ~ bbntl qiV11'Vl 1 .:if1?i n ~'Utl\I fl ~u rit:Ju b ~ E.Jmrn :;'I/I~ .:i b ~ 1.J'U'U t:J.:i 

i1n?in~1-&uu~ 2 i1l'i1bu~mv\1n'U 9.50 fl:;bLuu Lrn:; 16.10 fl:;bLuu \911l.l~1l'i''U Ldmtl~t1'ULVit1'Uf'i1bLuurit:JuLL'1:; 
'111~\IL~tl'U 'W'U11 fl:;LL'U'U?ltl'\.J'Vl~\IL~tJ'U'Utl\li1m~tJ'U?l\lf111ritJ'Ub~tJ'UtJci1.:iiji!m~1Pi'ru'Vl1\1?1~~Vi'i~l'i''U .05 

~ ~ 

a~tl~~n,.~1:5'£J 
f11'iW ti L ~ tl\I f11 'i ?! f1~1 e.J'1 ~l.I ~'VlB'Vll \lf11'i L ~EJ'Ufj'U1V1?; f1~'U tl\lfl ~ 'U'U tJ .:iiJ n?i f1~1 'i:; ~ 'Utl~ qi qi 1 \91 ~iuu~ 

21~ tJ 1 i'U~n~m'il.lf11'iL~t1u~ ?11m'iC"1tl1mt:Jiitl'i1t1e..i'11~~.:id . ~ 

1. e.J'1 f11'iL mtJ'\.JL VitJ'Ue.J'1~l.l~'Vli'Vl1\lf11'iL~tJ'Ufj'U1~?if1~'Utl\lfl~'U 'Utl\IUf1?in~1.ff utJ~ 2 ijfl:; LL 'U'Ub\l~ ti 
e..i'1~l.l~'VlB'Vl1.:irn'i L~t1uV1~.:iL~E.Ju~.:in'l1rit:Jm~E.Ju t:Jci1.:ii1utJ~1Pi'qi'Vl1.:i?t~&i~'i:;~'lJ .05 ~.:idt:J1~L um m1:;n1'i 

~~ n1'iL~E.Ju~LL 'U'U1 off'U~n~ m'il.I b uun1'it:Jt:JmL 'U'\.Jn~m1l.l~L V1m:;?tl.Jn'\.J~ L~E.Ju vi11.X~ L~E.Jui1m1l.IL -ii1 hmn 
'U • 'U '\J 

2. e.J'1f11'iL tl~EJ'UL VitJ'Um1l.l?11m'iC"11 urn'i~~ LbntlqiV11'Vl1.:iV1?in~ 'Ut:J.:iun?in~1iuu~ 2 ~ L~E.Ju1'tl1 
V1?in~'Utl\lfl~'U 1~t1~~f11'iL~t1'Uf LL '\.J'\.J 1-rr'11~n~m'il.I i1fl:;LL 'U'Ufl11l.1?11l.11'iC"l 1 'Uf11'i~~LLntlqi'Vl1'Vl1\IVl?in~ '111~\IL~tl'U 
?l\lf1l1rltl'Ub~tl'U tl~l.:ii1i1t1~1PlUJ'Vl1\l?l~~~'i:;~'\j .05 ~.:idm~L U'Ub 'W'i1:;f11'i~~ f11'iL~tl'U{LL '\.J'\.J Hf'U~ n~ f1'i'il.I L U'U 'U .... 'U , 

f11'i'lilt1W\Jll'Ulf1'i~'\.Jd'Uf11'i~ ~ LL'1:; f11'i L~ EJ'U~t:Jci1.:i L tJm:;'\.J'\.J Lb'1 :;?i.:Jb?l~l.11 ~iJn?i f1~1~.:J~ f1 tJ.f11'W'Utl\l\91'UbtJ.:Jl.111 off 
~ 

ifo La'l,!V LL \J::LL~::n1':icU1~~ n1':i1:5'£J 1 UL etltl':i:: 1£J'tlcU 
1. fll'iLll~ forn?t1~'li'm~E.Ju1~-il'nml.1-iit:J?t.:i~EJ L ~tJ 1 ~Ln~fl11l.I L-ii1h1 m dt:JV111~t:Jci1.:iC"1n~t:J.:i 

~ 

2. ?11l.11'iC"IU1e.J'1f11'iWEJ 1 LIL U'UbL'Ul'Vll.:J 1urn'iW\JlJ'U1f11'iL~tJ'Uf11'i?ltJ'U1 ~i1tl'i:;?i'Vl5m-wmn~u L-iiu f11'i 

W\Jll'Ul rn 'i L ~ tl'U f11'i ?ttJ'U 1 uiu L~ tl'U 

3. L ~tl?l~1\lf1'i:;'\.J'J'Uf11'iL~tl'U{~L 'l/ll.J1:;?1l.Jtl'\.J'\.J~'\.J'Vl'Utl.:J~.:Jfll.1 ?11l.11'iC"l'\.J'i'i'1 L U1'Vll.11tl'Utl.:Jf11'itlfi'itl 
'U , dJ 'U 

f11'i ?j f1~11 m~ tJl1tJ81.:i~ L 'l/ll.ll:;?tl.J tl'\.Jfl11l.I ~ tl.:J f11'i'Utl.:J~ L~ tl'UbL'1 :;VltJ.:J~'U 'Vl~tltl'i:; L 'Vll'11 'Vlt1 
~ 

fl(;l~n':i':ill't.h::mfl 

.:i1ui~t1ffi~fo'Vlu?ti1'U?t'U'Uf1l'il~t1~1n ?tmiJu1~t1LL'1:;W\JlJ'U1 l.1'1111l'VltJ1~tl'i1'UJlf1~'\.J'1?1.:Jfl'i1l.I .. .. dJ \I 

'UtJ'UtJ'\J-W'i:; ~ ru~ L zjt11'U1 qivinv\1u~n~ru1 L uu~\91'i1~?1tJ'U~rum-wLfl~t:J.:iifo -w{t:Jl.l~.:i 1~ ~fi1 LL u:;i111 u 

f11'i~~vi1Lfl~t:J.:iiJt:J1 urn'iWm uut:Jci1.:i~ 



., ... 

~J111u1n'ltau.LMTwt.ltmtnuM" ,,.,,.. 
n1nh:::'Jll.l'l'll1mn~'W'fli:Jf'l-:J1u'l4'u 

l.Jt-11fJ'Vltn~m'1'l!Jl{)y;\jf'l~'3~11l.J tJ1:::~1U 'VU"!. 2559 

bvnfl1·nn..:ie:i..:i 

[lJ rm.Jl'lllf11'j. (2539). f11'jG'ltJ'U~Lii'Ui!m~EJ'ULU'UP1'UtlmrnrmL'VlWi: h-:ifo.JW~'jG'IJl1'1l\i1W~11. 
\I 'I .. , ., ., 

rm:'Vln:iPirn~15rn'j. (2551). vi~nG'll'l'jLLf1'Unm..:irn'jPifr1~1-V''U~'U~l'U W'Vlu~m1'1J m..:iL'VlWi: h..:ifo.JW'll1JtJ1J 
'U d.I 'I 'I , , 

G'IV!f)'jnJf11'jLf)'l;l'J'j LL vi..:i'\J'j~ L 'VlP11 'VlEJ. 

[2] nru'YI~ L-W'lJ'j'VllW'jL\i1'1J; LL'1~1"lru~. (2550). G'l\i1EJ€l\i1lBG'lt!tJl'VlEJ11311G'll'l{ u1l'\J~ ... f11'j'1\i1f11'jL~EJtJ~'UeN 
, , '\J 'U 

fl'jEJl"l 1mJm..:iL 'VlWi: eYni;wi1~rnV(131i.J. '\J , 'I Ot: 

[3] Bqj'll~ ~L 'Vll. (2554 ). f11'jPini;1i:J'1'11J']'Vlt'Vl1..:if11'jL~EJtJl'VlEJ1PllG'll'l{ LL'1~~1'll'VlEJ1P11G'll'li'1Jt!'IUnb~EJ'U 
.ff'U:W'uEJ1JPini;1tJ~ 1 ~lvi'-Surn'jG'ltJ'U L\i1EJ 1 off~li1n'iJm'j:wf11'jL~EJtJjLL uu~'Li'Li111JLli1'1nurn'jG'ltJ'ULL uu1n'1mrn'j 

L~EJtJj 7 .fftJ. 'Li~qj'!JTUWtJB nl'l:w. (f11'jlJliEJ:WPini;1.n1..:iL'VlWi: uruonl'll'VlEJl~EJ 1JV!ll'VlEJ1~EJP1~tJl"l~'Umlh~. 
cilmt!nG'l1'j 

ct. Q..O ell ~ .J' Q.I ~ Q.J I ct. I.I 
[4] f)'j1J1'1Jlf11'j. (2544). V!'1f)~l']'jf11'jPlf)'!;l'UtJWtJ~l'U ~'Vllil'!ml'll 2544. n1..:iL'VlWi: tl'll"lf11'j'jtJG'l'IG'ltJl"l1 

LL'1~~G'l\i1JlUJ'fi. 
' 
[5] ~tJG'!Utl Ql'J'jfltll'i LL'1~€!'1;1 'll'lll&i. (2544). !inG'l:wtJ..:i1~A\i1t!~1..:ii11'il1'jrun11ru. m..:iL'VlW: i'~tJ1m'Ll'll. , , 'U gt: , 

[6J :W..:im 'Vlt!'IG'l'!I~. 2522. Ll"l'j'IG'l~1..:i'1Jt!'lf11'j?ini;1i'VlmmG'll'l{ m..:iL'VlWi : h..:ir;:wWl"l'jG'!Jll. , , ,, 
[7] ~'ltJ'jru L5m'\J'j~nt!u. (254 9) f11'j?ini;1i:J'1f11'j 1 i'llli1fl'il m'j:w!JnVlni;~rn'j~tJG'll'j'Vll'll'VlEJll'llG'll'l{~ij 

' ' ' 
~ t!i:J'1'1l.J 'J'Vlt'Vll ..:in 1 'j L~ EJtJ LL'1~Vlni;~n1 'jl Ll"l 'j 1 ~~L :zi..:ii'Vl Ell 1311 G'I l'li'll t!'IU n L~ EJ'U.ff tJ:WuEJ1J?i ni;1u~ 4. G'll'j'LlwtJ5 

nl'l.1J. (f11'jlJliEJ1J?ini;1). m'IL'Vl'rli: UUJonl'll'VlEJl~EJ 1JV!ll'VlEJ1~EJPl~tJl"l~tJ'Vl'jlh~. ci1EJL€Jf)G'll'j. 
' 

[8J 11'11'j'jUJ lJEJ~tlmru. (2548) f11'j?ini;1i:J'1'11Jt"j'Vlt'Vl1'1f11'jL~EJtJl'llll'VlEJ11311G'll'liLL'1~LL'1 1"111:WG'l11J1W 

1 'Urn'jfili11Lri'j1~~ '1..:iLri'j1~~ LL'1~1w1n~ 'UtJ..:ii!m~EJtJ.ff'U:WuEJ1J?ini;1u~ 1 ~G'lt!tJ 11i1EJf11'j'11i1n'ilm'j1Jf11'jL~EJtJ 
f11 'jG'I tl'U~ L iitJ m~U1tJ f11 'jA\i1 LL uu n ~1J~11Jil €J nu f11 'jG'I tl'Ul'll:W rill tJl"l 'j. 'Li~ run 11-UW'UB f)P! .:I.I. ( f11'jlJi)EJ:W ?I f)'!;l). 

'I 'U \I vgt: 

m..:iL'VlWi: uruonl'll'VlEJl~EJ :WV!ll'VlEll~EJl'l~'Ul"l~'U'Vl'jlL m. cilmt!nG'll'j. 
' 

[9] 111ru G'l'l1tJW'I~. (2549). f11'j?if)'l;ll"l111JG'l11Jl'j(l'Vl1..:lf11'jL~EJ'U '1Jtl'IUnb~EJtJ.ff'U't.J'j~(l1J?ini;1tJ~ 2 

Lli1EJ1off~\i1fl'i)f)'j'j1Jf11'jL~EJ'ULLUU 4 MAT. tl~qjqjl'LlWtJB nl'l.:W. (f11'j'lJ'j~t:l1J?'ini;1). n1..:iL'Vl'rli: uruonl'Jl'VlEJl~EJ 
1JV!ll'VlEJ1~EJP1~tJl"l~tJ'Vl'jlh~. ci1EJL€Jf)G'll'j. 

[ 1 OJ ~m-Sl'lu Vf 11~'ll'l!· (2546 ). f11'j L 'Li~EJUL ViEJUi:J'1~1J']'Vlt'Vl1..:if11'j L~EJ'ULL'1~1"1111Jtl'11\i1'Vl1'1€Jl'j:l.JnJ'1Jt!'I 
i1m~EJ'U.ff tJ:WuEJ1J?ini;1tJ~ 1 ~L~EJtJl'll1'1..:iri1J?i ni;1 L\i1EJf11'jG'ltJtJLL uu ll'l'j~n'lllLL'1~f11'jG'ltJtJ L\i1EJ 1 i'llli1n'iJm'j1Jf11'j 

' 
G'lt!'ULL UU 4 MAT. 'Li~qjqjl'LlW'UB nP1.1J. (f11'jlJliEJ1J?ini;1). n1..:iL 'Vl'rli: uruonl'll'VlEJl~EJ 1JV!ll'VlEJ1~EJP1~tJl"l~tJ'Vl'jl 
h~. ci1EJL€Jf)G'll'j. 

[1 ll ~'llru5:1.11 B'j1 L1Jn'll. (2548). f11'j~~'Ul'llli1n'iJm'j1Jf11'jL~EJtJTI'VlEJ1P11G'll'liri1vifoi1m~EJ'U.fftJ 
~ ' " 

:WuEJ1J?ini;1 l1i1 EJ H'\J'j~ LEJ'llU'ill n~tJtl1'VlEJ11'11G'll'li L ~mm?! ni;1 rn n:WEJ'Li~f;!J'!JTUW'UB nl'l .1J. (l'VlEJll'llG'll'li?ini;1). 

nrn'VlWi: uruonl'll'VlEJl~EJ 1JV!ll'VlEJ1~EJP1~tJl"l~tJ'Vl'jlh\ill. ci1EJL€Jf)G'll'j. 
' 

[12J i1EJtJ1 l'llEJ-Sl'lu. (2550 ). rn'j?ini;1i:J'1~:w'l'Vlt'Vl1..:irn'jL~EJtJi'VlEJ11'11"'1'liLL'1~m1:w"'1:1.11'jt:l 1 'Urn'jfi\i1 

€!81..:iijL V!l'li:J'1'Ut!..:iiTm~EJtJ.fftJ:WuEJ1J?ini;1tJ~ 3 ~L~EJtJ L\i1EJ 1i'llli1 n'iJm'j1Jl'VlEJ11'11G'll'liG'l1'j'LlwtJ5 nl31.1J. (f11'j 
' ' 

lJliEJ:W?ini;1). m'IL'Vl'rli: uruonl'll'VlEJl~EJ 1JV!ll'VlEJ1~EJ Pl~tJl"l~tJ'Vl'jlh\ill. cilEJLtlf)G'll'j. 
' 

[ 13] 'rl'jl'!~ \i111i'IG'l1'j'jrl. (2548). f11'j?i f)'l;li:J'1G1:W']'Vlt'Vl1..:if11'jL~EJtJl'VlEJ11'11G'll'l{LL'1~1"1111JG'l11Jl'j'11 'Uf11'j 

fili1 tJ81..:im'il l'j f;!J 1 ru'lJ tJ..:ii! n L~ EJ'U.ff 'U:Wu EJ1J?i ni;1tJ~ 3 ~lvi' fo f)l 'j ?I tJ'U 11i1 EJ~\i1 n'il m'j1J LLni:Jf;!JV11'Vl1..:ii'VlEJ 11311"' I'!{ 
G'll'j'LlW'UB nP1.1J. (f11'j:W'LiEJ1J?ini;1). m..:iL'VlWi: uru411'll'VlEJ1~EJ1JV!ll'VlEJ1~EJP1~'Ul"l~tJ'Vl'jlh\ill. cilmt!nG'll'j. 

' 
[14] w1..:iL .Wf;!J ~" Ll'l'Vlt!..:i. (2548). f11'jPini;1i:J'1nwij'\i1rn'jL~EJ'U~\i11EJ~li1n'ilm'j1Jri1'j1'iJfi''UV11'Vl1..:i 

l'Vl Ell P11G'll'l{~ij~t!i:J'1'11J ']'Vlt'Vl1 'lf11 'j L~EJ'ULL'1 ~ f11'jA\i1 LLtli:JqJV!l'Vll'll'Vl Ell 1311 G'll'l{ G'll'j'LlWtJB nl'l .1J. ( f11 'jlJliEJ1J). 
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