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ABSTRACT 

Research Title "Comparison of Achievement of National License Step 1 of Medical 

Student SWU from Different Selection Groups" 

Author Assist Prof. Dr Chote Weerawong, MS. (Physio!), MD. 

Background 

In 2006, our faculty had 2 groups of medical student consisting of 28 students 

selected from One District One Doctor (0000) project and 87 students selected by 

Consortium of Thai Medical School (CTMS). In selecting medical students by different 

procedures, the scores of Basic biology, Basic organic chemistry, Physics for medical 
st 

science subjects and English language test in the 1 year of CTMS group were 

significantly higher than that of the 0000 group. 

Summary of work 

The learning activities in the 1 st year and pre-clinical (2nd and 3rd
) y·ear were 

compared. The 14 pre-clinical subjects scores of MCQ and grade point average (GPA) 

of the all pre-clinical subjects were examined. Additionally, Final Comprehensive Exams 

(FCE) and National License step1 (NL step1) were examined in both groups of the 

student. 

Summary of the results 

Performance in lecture-based learning activity in the 1 st year and pre-clinical 

year decreased from 60.0% to 29.76%. Only in the first two subjects (PR121 and PR221) 

of all pre-clinical subjects, the scores of MCQ of CTMS group were significantly higher 

than that of the 0000 group. The mean percentage of the scores in their subjects was: 

74.44±7.53 and 75.56±5.79 for CTMS group; 70.41±8.84 and 71.54±8.45, for 0000 

group, respectively. On the other hand, the mean of GPAX of pre-clinical subjects, FCE 

and NL step1 were not difference between both student groups. 

Conclusions 

In the 1 st year of 0000 group had significantly lower knowledge of basic 

science and English language than that of .GTMS group. The more active of learning 

activity in pre-clinical years improved the result of all examination especially National 

License step1 removing the differences between the groups. 
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" , 
1Jl~"ll m; 'U).J 'I b oW'f)"J!'dtib 'Un 'I J' b,x 

n'lJ'~n~'I~I?1~n'lJ''VI'I..:lI;1l~fill'll;1ll?1f 
'lJ 

, , " 
I 1 I 0 23 4::9 1Il 9.1 4:::l I CI ..c:!I ~I I oCiI.cS ~ i,fq IV,J. 

'U'I..:l'f) tI 'I..:l n'l J'"ll 'd tI'VI 'I ~~ 'f) (91' b 'W'f) 6'V1 bn (91 ~'d 'I).J 'U'I b"ll'f) C]'f)"lI'f)..:l n 'I J'~ n'f)'U J').J b'VI~ 'I'U"'l..:l 6(91).J n 'I J''''l (91 'C'l..:l 

, "" 
~ b~tI'd"ll'l '1j"'l'l n 1?1'1..:ltlJ'~b'Vl fill).J'I"J!'dtib 'Un'lJ'~ n'f)'UJ').J~..:l'UJ'J'tI'Iti bb~:::~ntllJ~b 'UJ':::tI:::~'Ub ,xri'U 

tlJ':::b'VI fillrh~..:l~ [?J.J'U'I
4 

'VI1'f)4' (91'V1'1'V.!'Ub~'f)~..:l~n'f)'UJ').Jn~~ b~n1b~n5..:l 1?1'1..:l1h:::b'VI fill . 

" " 
tlJ':::b'VI fillb'VIti ritlJ':::I;1l'WU'1j'VI'l n'l J'"lI 'I (91 bb~~'Ubb 'W'VItJb"J!'Uri'U bbl?1~ n"'l:::dj'Ub 'UoW'UViVi'Vh..:lbn~ 

bb~:::'VIJ'ri'U(91'1 J' b 'UU 2548 n J':::'VIJ''d..:lI;1l'lfi'l J'rul;1l"llb~ ~).Jilb~N n'lJ'nJ':::"'l'ltjbb'W'VI~'VI~..:lre'h ui'f)'VI~..:l'VI'U 
q . q q 

, " 
(One District One Doctor, 0000) b(91t1f'lJ'wn~tI'UVi"'l'U-n'U~fitl).J~m~'II?1'f)'Utl~'Iti ().J.4-).J.6) b'U 

I I iI I i.I I 

4'..:l'VI.r (91 1?1'1..:l1 Vi ~n'l!t'l b'U bN ~tI'UVihl1~'f)~b 'Ub"lll?1il'lIJl'f) bij'f)..:l"ll'f)..:l4'..:l'VI.r (91u'U1 Viii rol'lJ':::~'U-iJ'Ub'U~tI 

1;1l:::1;1l).J (GPAX) b 'UJ':::~'U~fitl).J~n'l!t'lI?1'f)'Utl~'ItlhJ ~'I n~'I 3.00 bb~:::iI ~:::bb'U'Ub'U~tll;1l'lJ':::n'lJ'~tI'U~ 
'lJ 

':3'V1t1'1 fill'll;1ll?1f ~rul?1 fill'll;1ll?1f Jl'l'l!t'lb'VIti fl'l'l!t'l®..:ln ~'l!t bb~:::~..:l~).J ~n'l!t'l "lI'f)..:l bbl?1~:::':3"ll'l hJ ~'I n~'I 

3.00 "'l :::~'f)..:lI;1l~ ~J'bb~ :::l:h'Un'lJ'~ (91 b~'f) n"'l'l n4'..:l'VI.r (91~ l?1'Ub'f)..:lil~'f)Ub 'Uih b'U'I'VI:::dJtI'Uu'l'U b.Jf 'I rol'ltl 
'lJ 

I iI I I I 

b oW'f) bI?11t1).J ~'d'l~'W~'f)).J ri'U ~'U~bb'W'VItl1 'Ub"lll?1oW'UViVi rh'VI'U(91 ri'f)'Ubb~ :::b~fun 'IJ'bl;1l'U'f):]i'f) b ,x1;1l~ ~n.Jf'l 
I iI iI I i.I 

l;1l'f)U ~ (91 b~'f)n boW'f)fu'VI'U 0000 ~..:lU~'VI'I':3'V1t1'1~tlVi b.Jf'li'd).Jb~J'..:ln'l~U"'l:::iI b"lll?1fueJ (91"ll'f)UI?1'1~ 
q 

I I I 21 

4'..:l'VI.r (91 1?1'1..:l1 Vi rl'l'VI'U(91 ~ 'I n 'IJ'I;1l'f)'U ~ (91 b~'f)nUn ~tI'UVib~fun'l J'bl;1l'U'f):]i'f)"'l'I n4'..:l'VI.r (91 b'VI~hu'Ub'f)..:l ~'I 

" , , 
un ~tI'Ub'VI~hUbij'f)~'I b~"'l dj'Ubb 'W'VI~bb~'d"'l :::~'f)..:ln~uhJ~'I..:l'l'Ub 'Uil'lIJl'f)Vib~fu'VI'U).J'I ~tI'UbU'Ub'd ~ 'I . q 

'f)U'I..:loW'f)tI 12 U 

b 'Uun'l J'~n'l!t'l 2549 ~ru:::bb'W'VIti ~'Il;1ll?1f ~'VI'I':3'V1t1'1~tI fill1'U~1-'U'VIJ''i)b~[?J.J b~fuil~ 1?11?1'1l-J 

b~J'..:l n'lJ'nJ':::"'l'ltibb 'W'VI~'VI~..:lil'lIJl'f)'VI~..:l'VI'U ~'I'U'd'U 28 ~'U ~..:l bU'U b~Nn'lJ'~nJ':::'VIJ'(N l;1l'lfi'l J'rul;1l"ll 
q q 

i'd).Jriun~l-J1;1l ~'IU'Ubb'W'VIti fill'l~ I?1fbbvl..:ltlJ':::b'Vl ~b 'VIti ~'I bil'Un'ln~'f) bbnU'1j'VI'ln'lJ'"lI'I (91 bb~~'Ubb'W'VI~ 

b 'U"ll'U'U'VI bb~:::b ~'f)n'lmJ':::"'l'lti b'f)n'll;1lb 'Un'lJ'~n'l!t'l bb'W 'VI tl1 ,xriuun ~tI'U~ ~J''f)U ~f'dtl 'I n"'l 'Ub 'U 
" , 

"ll'U'U'VI b(91t1b,x bb'W'VI~b'VI~hun ~'U btltllJ~..:l'l'Ub 'UlJiJ~'I b'U 'I"lI'f)..:lI?1'U ~..:l"'l :::~'I b,xil bb'W'VI~tllJ~..:l'l'Ub 'U 
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, ~ ~ 

fl'l ~b~~.J'lGD-:lU~ (;'I~-:I~'fl-:l fl~~ii I"l'd'l~ bb(;'l fll9l'l-:l ri'W'flth-:l~'Wb~-:I fl~'l'd ~'flU~ (;'I (;'I'l~ LI"lN fl'l~ 
q 

fl ~:;'"l'ltJ bb ~'Vlth.lf~-:I'fl'lIJl'flVl~-:I'Vl'Wb~~'l'"l'l fl'l!fl ~tJ'WlYDm.J ~m~ntJ~ 6 1 'Wr.r-:lVlr) ~~ b-n'l i'd~ LI"lN fl'l ~ 
q 

~'fNii~'l'W:;fl'l~b~'W~ dj'WI"l~'fl'lJI"l~'dtJ'lfl'"l'W ~-:I U~~1.h:;~ (portfolio) ~-:lU~:;fl'fl'lJ~'dtJ e-J~fl'l~~tJ'W 
d.9 

n'"lfl~~~l9l'l-:l1 ~ bl"lm:j'l U~:;~~'d'W~'d bb~:;~tJ-:lI"l'd'l~ (;'I'l~~bbl9l~:;'fl'lIJl'fln'lVl'W~ b~'lVlih~'fl'lIJl'fl 

'"l:;~~ b~'flfl (;'I'l~ bflru.n~LI"lN fl'l~n'lVl'W~ 1 ~bVl~'fl'fl'lIJl'fl~:; 2 1"l'W ~-:I~'ltJ~'fl'l!fl ~tJ'W~ eJ'l'Wfl'l~ 
~ , 

~ ~ b~'fl fl1 ~r.r-:lVlr) ~ 'l!fl ~tJ'W~-:lVI~ ~ 1 'Wfl~~r.r-:lVlr) ~Vll"lru:;bbWVltJ I"\'l~ (;'If ~VI'l';j'Vl tJ'l~tJ 1"\1'W1"l~'W'Vl~';j 
q 

L~[?J.J~'lJ~~"]j'fl'lJ b~mi fl'lVl~'Wfi ~'flm~~ ~fl~'WI"l~ bb~:;~VI'l~'l~I"l'l~ '"l:;~'lb-n'l~hm~'flVi'ln'"lfl~~~ 
q 

, ~ 

19l'l-:l1 bb~:;~'fl'lJ-n'fl b~tJ'WVll"lru:;bb~'VltJ I"\'l~ (;'If ~VI'l ';j'VltJ'l ~tJ 1"\1'W1"l~'W'Vl ~';jL~[?J.Jb~r.r ~Vi'l~'W 5 ~.'ltJ';j"]j'l 
, ~ 

~ ~ b~'flfl1 ~bVl~'fl (;'I'l~~'l'W'd'WVl ~'fl-:lfl'l~1'Wbbl9l~:;r.r-:lVlr) ~ L~tJ1~ii'fl'lIJl'fl~:; 1 l"l'Wb'Vh'l!'W e-J~ l"l:;bb'W'W 
I I i.o' I 

b'U~tJ"lJ'fl-:l'l!fl ~tJ'WVl ~~ b~'flflb~ 28 1"l'W ii ~-:lil I"lru(;'lI"\'l~(;'Ifl"l:;bb'W'Wb'U~tJ~'fltJ~:; 38.75 yj~fl~ 

, , 
~-:lfl'l'l5'I"l:;bb'W'Wb'U~tJ~'fltJ~:; 37.05 bb~:;I"l:;bb'W'W~'d~b'U~tJ 5 ';j"]j'l~'fltJ~:; 44.43'"l:;b~'Wb~~'lU~(;'I 

bb ~'VltJ I"\'l~ (;'Ifbbvi-:lU~:;b 'Vll"\b 'Vl tJ (fl ~~'Vl) ~'fl-:lVi'lfl'l~~'fl'lJ 

1. 0 - NET (Ordinary National Educational Test) ~'fl fl'l~'Vl~~'fl'jJ'Vl'l-:lf1'l~~m~'l 
!i,I i/ !.I !.I 

~:;~'jJ"]j'l ~-n'WVl'W ~'l'W dj'Wfl 'l ~r) ~ e-J~ fl'l~r.r ~fl'l~~ fl'l5''l-n'WVl'W~'l'W r.r ~~'fl'jJ L~tJ~ bl'l1J'W'Vl ~~'fl'jJ'Vl'l-:l 
d.9 d.9 

fl'l~~fl'l5''lbbvi-:l'']j'l~ ('fl-:lrolfl'l~~VI'l"lf'W) (~'Vll"\) (National Institute of Educational Testing 
~ , 

Service, N I ETS) (Public Organization) '"l:;r.r~~'fl'jJ b~tJ-:lI"l~-:I b~tJ'd b~'fl~~tJ'W~'l b~'"lfl'l~~fl'l5''l 

VI~fl~ (;'Im'l~~fl'l5''l.r'W~'W~'l'W~tJ'jJ~'fltJ bb~'d L~tJ'"l:;r.r ~~'fl'jJ1 'W-rl'd-:lU~'ltJ b~'fl'Wfl~ll'l~'Wfil9l'fl b~'fl-:l 
~ d.9 q 

2. I"lru(;'lI"\'l~(;'If 

3. ';j'VltJ'lI"\'l~ (;'If 

4. ~-:lI"l~~fl'l5''l 1"\'l~'W'lbb~:;r)[?J.J'WD~~~ 

5. ll'l'l5''ll9l'l-:lU~:;b'Vll''\ (ll'lM'l~-:lfl'l'l5') 

2. A - NET (Advanced National Educational Test) ~'tl bb'lJ'jJ'Vl~~'fl'jJ'Vl'l-:lf1'l~~flM'l 
~ . , 

bb vi-:l"lf'l ~-n'W~-:I dJ'Wfl'l ~r) ~ 1"l'd'l~~bb~:;I"l'd'l~ ~ ~';j bl"l~'l:;~ ~-:I'"l:;dj'Wf1'l~r) ~ I"l'd'l~~b~-:I~-:I bl"l~'l:;~ L~tJ 
~ ~ ~ 
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(admission unit) ~'l'l1n.::l1'Wrlru~n~~~nrlJ'n'l~~cPl~~m~'l (Office of the Higher Education 

Commission) n~~'Vl~rN~m~nfin'l~ ~n~'el'lJVI~.::IIDl'ln~'fl'U O-NET -if'fl~'fl'Uu~~n'fl'U~'JtI 

1. 1l'l~'ll'Vltl 2 

2. rlrulnfPl'l~lnf 2 

3. 'ij'Vltl'lfPl'l~lnf 2 

4. ~.::Irl~~n~'l fPl'l~'W'lLL~~.rw.J'Wfi~~~ 2 

5. 1l'l~'l~.::In'l~ 2 
, , 

9.1~ g., i.I' ~ Q,.o' Q,o<' ~ i.I .=Y I cv 

eJ'Vl In'fl.::l n 'l~~'fl'U L"lI'l L~tI'WVI~ n~ In~LL 'V'l'Vltl fPl'l~ 1n~'Uru"Vl In 1n'fl.::ltl'Wrl~LL 'W'WeJ'l'W~~'U'U~'U 1n~.::I 
~ ~ 

(direct admissions) "lI'fl.::ln~~~blTu'WLL'V'l'VltlfPl'l~lnfLL'IA.::Iu~~L'VlfPll'Vltl (n~'V'l'Vl) (Consortium of 
." ., 

Thai Medical School) n'l~~cPl-W'lVl'l1nrl~LL'W'WVll~In'l~n~~~'l~~'ij"1l'l~.::IU • 
1. O-NET 0 % 

l~LLm'Vltl'l fPl'l~ Inf rlruln fPl'l~ Inf 1l'l~'l~.::In'l~ llTEt'll 'Vltl ~.::I rl~~n~'l fPl'l~'W'lLL~~.r w.J'Wfi~~~ 
., ., 

rl~LL'W'W~'J~ ~'fl.::l L'vhn'UVl1'fl~'ln n~'l 60% LL~~Ltl'Wrl~LL 'W'W~'fl'U rlf.::l LLJ'n"ll'fl.::l ~~~ rlnvh'l1'W 
'" 

2. A - NET 70 % 

l~LLfl 'ij'Vltl'lfPl'l~lnf 40% rlrulnfPl'l~lnf 20% 1l'l~'l~.::In'l~ 20%1l'l~'l1'Vltl 1 0% ~.::Irl~~n~'l 

1 0% rl~LL'W'WLL!?l~~n~~~'l~~'ij"1l'l~'fl.::ll~Lvhn'UVl1'fl~.J'lnn~'l 30% • 
3. 'ij"1l'lL'U'V'n~ 30 % 

1. n'l~'Vl cPl~'fl'U~ntlll'l'V'll 'Wn'l~~tI'W~ l~wi rl'J'l~~'l~'l~'" 1 'Wn'l~r.r'UllDl rl'J'l~ ~cPl'ij Lrln~oJ 
'" 

i l4,i~'S; % ""i ""lu".f{Aul 
'Wrl ~'W '1 tI n 1 

nTv~~'W€ 7 • 
~VI'l~'l~rl'l~ 6 
., 

'" 7 ~'flm'flcPl 

~n~'Wrl~ 7 

'a'J3J 28 
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nNL'Vl'W 82 fI'lJ [1h-:J~,n)!'r(?) 5 fI'lJb~LLn6Jlm_I~' mru'"l'lJ'lJ1 LL'Wi ~Mrut~n L~tI-:J~1t1~-:JVI.r(?)~:; 1 fI'lJ 
q q QI q q 

S/ !.I j,J I 

~-:Jiltl~LPln~~~Cl1U'lJLL'W'Vltl Pl1~ LPlfm",nJ~:;L'Vl Plb 'Vltl~1'fl'fln 1'lJ~:;VI~1-:J (jtl'lJ-D'lJUVl 1 ~1'lJ'l'lJ 1 fI'lJ q , 

~ , ~ 

LL~~11 'lJ-D'lJlIVl 1 "lI'fl'ltl~ LPlLL'W'Vltl Pl1~ LPlf ~Vl1'ij'Vltl1~tlPl1'lJfl1-'lJ'Vl~'ijt~[ij,J~'1~'fl-:Jn~~'"l:; 
q 

~tI'lJLL~:;-wn1 'lJVI'fl-Wn~ L~ml n'lJ~'ij'Vltl1 L"lI LPl'fl-:J flfnM ~-:JVI.r(?)'lJfI~'lJ1t1n LL[;\n1~b~~1"l1'fl'ltl~ LPlb'lJlI 
, ~ 

n1~~nM1 ~-:Jn~1'liJ fI'l1~LLLPln [;\1'1n'lJ '"l1nn1~~nM1'W'IJ~1 e.J~n1~(jtl'lJ'ij6jj1'ij'Vltl1 Pl1~ LPlf.w'lJ~1'lJ 
dJl 

b~ LLn ~'l'ij'Vltl1 LfliJ LL~ :;VJ~ ni"ll'fl-:Jtl~ LPl LL'W'Vltl1f1N n1 ~m:;'"l1mL 'W'Vl~VI~'1'el11Jl'flVl~'1'Vl'lJiJ fI:;LL'lJ'lJ 
q 

L'U~tI ~1n ~1tl~ LPln~~~Cl1U'lJLL'W'Vltl Pl1~ LPlfm"-:JU~:;L'Vl Plb 'Vltl'fl£I 1'1 iJirmh ~ ru'Vl1-:J~ (i~ 'lJ'fln'"l1n~ 
q ~ 

~ , , 
fI'l1~ !.w'lJ ~1'lJ1l1 M1 ~-:J n '1M"lI 'fl-:Jtl~ LPl LL 'W'Vl tl1f1N 01 m ~:;'"l1t1 LL 'W'Vl ~VlU'l'el11Jl'fl~U-:J'VJ 'lJ~ fI:;LL'lJ'lJ 

L'U~tI ~1n ~1n ~~~ Cl1U'lJLL'W'Vltl Pl1~ LPlfLL 'IA'IU~:;L 'Vl Plb 'Vltl'fl£l1-:J~1n5 ~-:J~1 'lJn'"l n~~~ n1~(jtl'lJn1~ 
q 

~ , 
~'fl'lJ1'lJ-D'lJUVl 1 ~'J'lJ1 Vlq! LU'lJLL'IJ'lJm~'IJ~~tl1t1 

" cv I 9/ 2.1 2.1 1 .c:::..<C:::It. CV I .c:l I CV ..:::g .c:l 
'"l1n LV! LPl e.J ~ (?)-:J n~1'l"ll1'1 LPl'lJLL~'l1'lJ~ LPl'Vl-:J~'fl-:Jn~~~ fI'l1~ LLl?ln LPl1'1"l1'fl'l n 1~fI (?) L~'fl n LL~:;~ 

q q 

~ , , 
fI'l1~~.w'lJ ~1'lJ'Vl1-:J~'Vltl1 Pl1 ~ LPlfLL~:;1l1M1~-:JnflMVl LLLPl n [;\1'1 n'lJ '"l1 nn'"l m~~ m ~(jtl'lJn1~~'fl'lJVl1-if 

'" dJl "I 
~ , , 

m~'IJ~~tl1mU'lJVI~n1'lJ-D'lJUVl1 LU~tI'lJ~1LU'lJ1,xtl~LPlb~(jtl'lJ!~'ltl~'lL'fN (active learning) ~1n 
9.1 I iJ I I 

~'lJL~'fl~1 (jtl'lJ1 'lJ~:;~'IJ'W1f1~iln-D'lJVl 2 LL~:; 3 tJ1'"l:;vh 1 ,xe.J~m~~'fl'IJL.w'flU~:;Ln'lJLL~:;f'IJ~'fl'l 
~ " 

fI'l1~~fI'J1~~1~1~Cl1 'lJn1~u~:;n'fl'IJ'ij6jj1~'WL'l6jjn~~~ -n'lJLPl'fl'lJVl1 VlhlLLLPln[;\1-:Jn'lJ 
'" 
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... , , 

.o::.iI 
'U'VI'VI 3 

:i'~~'IJ~11"1~Un-n'WtJVi 2-3 Vi1~lJ'l"'l'ln [Wl:i"l.:l~'f)'W 

2. bn'IJ:i''J'IJ:i''JlJ-if'f)~ ~ bb~~~m~n~ bl"1:i''l~~ e.J~ n'l:i'~'f)'IJ b'U~'l~Il'lI"1'IJ:i':i'~'l~'V!lJ'J !?l~"l!'l. 
... ... 

U.:I ~'lJVl'Wj'l'Wb'U~'l~bbWmr 14 :i''l~~''l!'l L!?l~-if'f)~'f)'IJ~.:I'V!lJ!?lbtl'WU:i''t!~ multiple 

choice question (MCa) 5 ~'Jb~'f)n ~~'W'J'W 5 -if'f)I?1'f)n'l:i'~'f)'W'IJ:i':i'~'l~ 1 -B''JLlJ.:I 
... 

"lJ'f).:IU~(;]~.:I~'f).:In~lJ 

3. bn'IJ:i''J'IJ:i''JlJ-if'f)lJ ~ bb~~~ m~n~ bl"1:i''l~~bn:i'!?l b'U~~ 
'lJ 

(GPA) 
... ... ... 

U.:I ~'lJVl'W~'l'Wb'U~'l~bb~'VlU~.:I 14 :i''l~~''l!'l "lJ'f).:IU~ [;]~.:I~'f).:In~lJ os· q 

l"1~im (Final Comprehensive Exams, FCE) -if'f)~'f)'lJbtl'W MCa 4-5 ~'Jb~'f)n 

n'l:i'~'f)'lJU:i'~lJ'J~ m'llJh'J'IJ~'f) !?l~11"1~Un btl'W-if'f)~'f)'IJ~ 1"1 ru~ 
'lJ 

i,I I I I 

bb ~'Vl~ Pl'l~ (;]fl~4' !?lVl'l~'Wb Vl'f)4' !?l~'f)'IJ 1"1'J'llJ~'Vl'l.:l~11"1~Un ri'f)'WVi"'l~iJ n'l:i'~'f)'IJ bVl'f) 
'lJ ... 

U:i'~bij'Wbb~~~'IJ:i''f).:I 1"1'J'llJ~I"1'J'llJ~'llJ'l:i'tl1 'Wn'l :i'U:i'~n'f)'IJ~"l!'l~~ b'J"l!n:i':i'lJ i'W[;]'f)'W 'lJ _ 

~ 1 L!?l~-if'f)~'f)'lJiJ~'l'W'J'Wb'Vhri'IJ~'l'W'J'WmlJi'J-if'f) 1?1'l.:l1 ~rlTVI'W!?l1 'Wn 'l:i'~'f)'IJ b~'f) 
... 

U:i'~bij'Wbb~~~'IJ:i''f).:I 1"1'J'llJ~I"1'J'llJ~'llJ'l:i'tl1 'Wn'l:i'U:i'~n'f)'IJ~"l!'l~~ b'J"l!n:i':i'lJ i'W[;]'f)'W 
, 

Qj 

'Vl 

'lJ 

1 ) 

-if'f)~'f)'IJ"'l~1~~'lJn'l:i'~!?l b~'f)n bb~~~ OO-J'W'l L!?l~ n:i':i'lJ n'l :i'U:i'~lJ'J~ 1"1'J'llJ!:i''J'IJ~'f) !?l~1 

I"1~Umb~~'tl'l1u ~h bU'Wn'l:i'4' !?l~'f)'lJI?1'f) hl L!?l~4' !?l~'f)'lJU:i'~lJ'lru 1 b~'f)'Wri'f)'W~"'l~ 

iJn'l :i'~'f)'IJ b~'f)U:i'~bij'Wbb~~~'IJ:i''f).:I 1"1'J'llJ~I"1'J'llJ~'llJ'l :i'tlb 'Wn'l:i'U:i'~n'f)'IJ~"l!'l~~ b'J"l! 
'" ... , 

~ IV Qj 

n:i':i'lJ "lJ'W(;]'f)'W'Vl 1 

5. bn'IJ:i''J'IJ:i''JlJ-if'f)lJ~ bb~~~ m~n~ bl"1:i''l~~ r-1'lI"1~bb'W'We.J~n 'l:i'~'f)'IJ b ~'f)U:i'~bij'Wbb~ ~ 
'lJ 

... , 
~'IJ:i''f).:II"1'J'llJ~I"1'J'llJ~'llJ'l:i'tl1'Wn'l:i'U:i'~n'f)'IJ~''l!'l~~b'J''l!n:i':i'lJ i'W[;]'f)'WVi 1 -if'f)~'f)'IJ 

'lJ 

i.I " i,I i.I 

~.:Itln:i'~!?l'l~ro1'l (;]'f)'IJ'V!lJ'J !?l~"l!'lU.:I ~'lJVl'Wj'l'Wb'U~'l~bb~'VlU~.:I 14 :i''l~~''l!'l bb~~n'l:i'~'f)'IJ 

U:i'~lJ'J~ 1"1'J'llJ~:i''J'lJtJ'f) !?l~11"1 ~Un"'l ~tl n [;]:i''J'''l L!?l~ bI"11'f).:I [;]:i''J'''l-if'f)~'f)'IJ bb~~-if'f)lJ~~1~"'l'l n n'l:i' 
'lJ 'lJ '" 

(;]:i''J'''l-if'f)~'f)'IJ'''l~~n~ bl"1:i''l~'V!1!?l~LU:i'bbn:i'lJ Siree: Item Analysis by Surapon Vatanavigkit 
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Ph.D. (Syracuse University) 1'W~'J'W"lI'f)'Hn~(?)~'U~tI (GPA) "lJ'f)-:Je.J~n"1~bjtl'W~"]j1U-:J~'lJ~'W~1'W 
<IS 

'" b'U'Vn::::~b'VrV1UVl-:J 14 ~1t1~"]j11~r.nnn1nh::::n11"1e.J~n1~bjtl'W"lJ'f)-:J~Vl1~'Vltl1~tI t(?)tln1~~'"l1~ru1 ~ (?) 

~n~(?)~3J'"l1n'f)'Wn~~~n1~"lJ'fl-:J~b~~::::~1t1~"]j1~1~U'Wn1nJ~::::"]j~~(?)~n~(?)~~~::::~-:J~n~(?)~'fl~~'fl1~ 
q q 

'" I I 

n ~~~ n1~'V'i~fDl~Un 1~~'"l1 ~ru1~n fDlf-:J n'fl'WVl'"l ::::b~~-:J3JVl1~'Vltl1~tI ~ Yl'f)tl~::::n 11"1 e.J~ ~'f) 1tl 

fDl::::~~ 'W'We.J~ n1~~'fl'lJ ~yj'f)tl ~::::Li:j'W~~~::::f'lJ~'fl-:J fDl'J13J~fDl'J13J~ 1~1 ~() 1 'Wn 1~tl~::::n'fl'lJ~"]j1~'W 
'lI 

'" I 

~'J"]jn~~3J -n'W~'fl'WVl 1 1~'"l1 n n1 ~tl~::::n11"1 e.J~'f)tl1-:J dJ'W'Vl1-:J n1~"lI'fl-:J l"I'Wutl~::::~i:i'W~~~::::f'lJ~'f)-:J fDl'J1~~ 
'lI 'lI 

., I 

1. ~mtl'lJ~Vltl'lJ~::::tI::::~'J~1"l1'f)-:Jn'"ln~~3Jn1n~.tI'Wn1~~'f)'W~n~ru::::~1-:J1 "lI~-:J-n'WtlVl1 
'" I 

~~~::::1 'W~::::~'lJ-n'W'W~fDl~UntlVl 2-3 

I '" 

2. bmtl'lJ b Vl tI 'lJ ,"h fDl ::::b~ 'W 'W~'U~ tI "lJ'fl-:J e.J ~ n 1 n~tI'W1l1 fDl'lJ ~~tl1 tI~"]j1 U-:J ~'lJYl'W ~1 'W 
<IS ., 

tr A Goo' I 

~'U'W1::::~~'W'Vltl 14 ~1t1'J"]j1 'Vl-:J~'f)-:Jn~~ 
q 

I '" '" 

3. bmtl'lJ bVltl'lJ bn~(?) b'U~tI (GPA) "lJ'fl-:Je.J~n1~bjtl'W~"]j1U-:J ~'lJYl'W~1'W~'U'W1::::~~'W'VlUVl-:J 
<IS 

'" 14 ~1t1~"]j1 Vl-:J~'fl-:Jn~3J 
q 

4. bmtl'lJ bVltl'lJ ~1 fDl::::b~'W'W~'U~tle.J~n1~~'f)'lJtl~::::3J'J~ fDl'J13J!~'J'lJtI'fl (?)'W~fDl~Un bb~:::: 

fDl::::~b 'W'Wb'U~ tI "lI'fl-:J e.J ~ n1~~'f)'lJ ~ ~'fltl~:::: ~i:i'W~~~ ::::f'lJ~'fl-:J fDl'J1~!fDl'J13J~13J1 ~() 1 'Wn1~ 
'" I '" 

tl:i'::::n'fl'lJ~"]j1~'W ~'J"]jn~~3J -n'W~'fl'WVl1 "lI'f)-:JU~ ~Vl-:J~'f)-:Jn~3J 

.d I iI I q cv 0 cv ~Q"d I 

~'lJtI-:J ~'lJ'W~1 (;)~~1'W student's t test fDl'J13J~~(;)n (;)1-:J"lI'f)-:J"lI'f)~~'fltl1-:J3J'WtI~1 fDl'1.!'Vl1-:J~() (;)'1'1 fDl1 P 

tJ'fltln~1 0.05 
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~ 
'U'VI'VI 4 

'" , 
1. n1~~m~1LmtJ'ULVitJ'U~:;tJ:;L'l~1"l1'fl-:ln"'ln~:n.Jn1~~m . .m1~~'fl'lJim~tru:;(;h-:l1 "lI'fl-:l-D'lJilVi 1 

'" , 
LL~:;1'lJ~:;~'U'Y'i1f'l~Un-D'lJilVi 2-3 

100% c iloqn"i"i1l 

90% o5Dl 

80% 
.55 

Dease 
70% 

oPBl 
60% cLab 13.2 
50% o lecture 
40% "~ -------_._-- iJ.7··· 
30% 60.0 

20% 
29.8 

10% 

0% 
il1 il 2-3 

JlTrl 1 LL~ I?I-:I LmtJ'ULVitJ'Ui 1?I~'l'lJLtl'lJ~'fltJ~:;"lI'fl-:l L'l~11'wm~4'Vln"'lnn3Jn1~~tJ'lJn1~~'fl'\..l 

i'lJil~ 1 LL~:;il 2-3 (Lecture = n1~'U~~tJ1tJ Lab = tllJ~n1~ Case = n1~f\mt1n~:wtl'fltJtVltJ 
1-11 case study, SS = self study, SDL = self directed learning) "lI'fl-:lU~I?1LLW'VItJfl11~l?1f 

:W'VI1';j'VItJ1itJfl11'lJf'l~'lJ'VI~';jt~(;J.J iln1~f\n'M1 2549-2551 

, '" , 
~:;tJ:;L,)~1Vi1..Ji1.'lJn1~4'Vln"'ln~~3Jn1~~tJ'lJn1~~'fl'lJ-D'\..lilVi 1 LL'U'U'U~~tJ1tJ~'fltJ~:; 60.0 

":§ 9.1 9.1 ~!V 

~m~1Vl'ltJl?1'lJL'fl-:l (self study) ~'fltJ~:; 31.4 LL~:;n"'ln~~:WffitJ~:; 8.6 

~:;tJ:;L,)~1~1..Ji1.'lJn1~4'Vln"'ln~~:wn1~~tJ'lJn1~~'fl'lJi'\..lw1f'l~Unil~ 2-3 LL'U'U'U~~tJ1tJ~'fltJ 

~:; 29. 761JmJ~Wln1~~'fltJ~:; 19.68 Hlif'IJ'VI1Ltl'\..l!fl'\..l (Problem Based Learning; PBL) ~'fltJ 

~:; 13.20 n1~~m~nn~3Jtl'fltJtVltJ1-if case study ffitJ~:; 4.92 f\n'M1~'ltJl?1'lJL'fl-:l (self study) 

~'fltJ~:; 21.42 self directed learning ~'fltJ~:; 0.62 LL~:;n"'ln~~:W~'fltJ~:; 1 0.40 
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, ~ 

2. bmtl'lJ b VI tl'lJ rl'l !P1:::bb 'W'Wb'U~tl "1l'fl-:J eJ ~ f)'l ~b1m.!,n 'l ,",'jJ~~tl'l tlfj"ll'l'U-:J ~'lJ.w'W ~'l'Wb'U'Vn :::bb ~'Vl ~ 14 
d.9 

~ 

~'ltlfj"ll'l "1l'fl-:JiJ~(;l~-:J~'fl-:Jf)~~ 

90 

* 85 

80 

~ 75 
;:J 

.~ 70 

65 

60 

55 
121 221 222 223 224 225 226 227 

'nu'1"lf, 

, ~ 

,n'l~ 2 bb~ (M bmtl'lJ bVltl'lJ~'fltl~:::"1l'fl-:J !P1:::bb'I..l'Wb'U~tl,n'l !P1'lJ~~tl'ltl~'ltlfj"ll'lU-:J ~'lJ.w'W ~'l'W 
d.9 

, , 
bb~'Vl~Vlil-:J'fch bJl'flVlil-:J'V,J'W (0000) bb~:::iJ~(;lf)~~~Cl'lU'Wbb~'Vltl ~'l~ (;lfbbvl-:Jth:::b'Vl~l'Vltl (f)~~'Vl) 

(*P<0.05) 

eJ~ !P1:::bb'W'Wb'U~tl,n'l !P1'lJ~~tl'ltl~'ltlfj"ll'l ~~ 121 iJ~ (;lL!P1Nf)'l~f)~:::"'l'lmb~'Vl~Vltl-:J'fl'l b,n'fl 

VI tl-:J 'Vl'WiJ !P1:::bb'W'Wb'U~tl ~'l f)~ 'l f)~~~ Cl'lU'Wbb~'Vltl ~'l ~ (;lfbbtA-:JU~:::b'Vl ~1 'Vltl 'fl~'l-:JiJ'I!mh ~ru'Vl'l-:J~fiti 
q q ~ 

I I I I 
.::::I .o::::Ji,.I OIV..c::::I...c::f 

'Vl!P1:::bb'W'Wb'U~tl~'fltl~::: 70.41 +8.84 bb~::: 7 4.44±7.53 (;l'l~~'lrn'lJ 'Vl!P1'l P 0.04 !P1:::bb'W'Wb'U~tl,n'l!P1 

'lJ~~tl'ltl~'ltlfj"ll'l ~~ 221 iJ~ (;l L!P1N f)'lm~:::"'l'lmb~'Vl ~Vltl-:J'fl'l bJl'flVltl-:J'Vl'WiJ !P1:::bb'W'Wb'U~tl ~'l f)~'l 
q 

, 
o IV .c:l I 

71.54±8.45 bb~::: 75.56±5.79 (;l'l~~'lrn'lJ 'Vl!P1'l P 0.02 
, 

bbr;l!P1:::bb'W'Wb'U~tl,n'l!P1'lJ~~tl'ltl~'ltlfj"ll'l ~~ 222, 223, 224, 225, 226 bb~::: 227 iJ~(;l 

L!P1~-:J f)'l m~:::"'l'ltl bb ~'Vl~Vltl-:J'fl'l bJl'flVltl-:J'Vl'WiJ !P1:::bb'W'Wb'U~tlhJ bb(;lf) r;l'l-:J"'l'l f)iJ~ (;If) ~~~Cl'lU'W 
q q 

~ , 
bb~'Vltl ~'l~ (;lfbbvl-:Ju~:::b'Vl ~1 'Vltl ~-:JU ~'ltlfj"ll'l ~~ 222 !P1:::bb'W'Wb'U~tl~'fltl~:::75.57.± 10. 79 bb~::: 

, 
~'ltlfj"ll'l ~~ 225 !P1:::bb'W'Wb'U~tl~'fltl~::: 73.55±9.52 bb~::: 75.59±8.54 (;l'l~~'l~'lJ ~'ltlfj"ll'l ~~ 
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, 
226 I"l:;Lb'W'Wb'U~tI~'Eltl~:; 67.69±11.92 bb~:; 70.30±11.80 (;l1~~1~'lJ bb~:;~1t1~"]j1 'W'W 227 

, 
I"l:;bb'W'Wb'U~tI~'Eltl~:; 67.69+11.29 bb~:; 69.26±1 0.15 1'11~~1~'lJ 

., 
'W'ElflIOl1fl~'W1t1~j'W~ lh~'1I:-J~ 

dJ'W~'Eltl~:; 88.92, 87.32, 90.36, 92.73 bb~:; 88.24 1'11~~1~'lJ 'W.~.~!?1!?11~1'I,r !DI1~1 U~I'I 

bl"lN fl1 m~:;1Ol1t1 bb'W'Vl~'VI~'1'f11 bJl'El'VI~'1'Vl'W~'El'lJb~ I"l:;bb 'W'W~'1~ !?1fl1 I"l'lJ~~tl1 tI~1t1~"Jj1 'W'W 222 vh 
q '" q 

I"l:;bb'W'Wb~~!?1dJ'W~'Eltl~:; 92.50 'W1'1~1'J,r'W'Vl'W1 ~11h U~(;lfl~~~mtr'Wbb'W'Vltl !DI1~ (;lfbb'lA'Iu~:;b'Vl!DI 
q 

90 

85 

80 

75 

H 70 
IZ 
?I 65 

>vo 60 

55 

50 

45 

40 
321 322 323 324 325 326 

, ., 
fl1'W 3 bb~!?1'1 bmtl'lJ bVltl'lJ~'Eltl~:;"lI'El'l I"l:;bb 'W'Wb'U~tlfl1 I"l'lJ~~tl1 tlntl~"]j1tr'l rr'lJ'~'W "n'W 

d9 

, , 
fl ~:;1Ol1t1 bb'W'Vl~'VIU'I'f11 bJl'El'VIU'I'Vl'W (ODOD) bb~:;U~ I'Ifl~~~ mtr'Wbb'W'Vltl !DI1~ (;lfbb'lA'IU~:;b'Vl!DIb 'Vltl 

q q 

(fl~'W'Vl) (I"h P>0.05) t1fl1~P1fl'1~n 2551 

, 
1:-J~I"l:;bb'W'Wb'U~tlfl11"l'lJ~~tl1t1~1t1~"Jj1 'W'W 321 322 323 324 325 bb~:; 326 U~I'I 

bl"lN fl1 m~:;1Ol1t1 bb 'W'Vl~'VI~'1'f11 bJl'El'VI~'1'Vl'Wi'j I"l:;bb'W'Wb'U~tlhJ bbl'lfl ~1'11Ol1 fl fl~~~ tl1tr'Wbb 'W'Vltl !DI1~ I'If 
q q ., , 

bbvl'lU~:;b'Vl!DIb 'Vltl ~'1~~1t1~"]j1 'W'W 321 I"l:;bb'W'Wb'U~tI~'Eltl~:; 71.7 4±9.54 bb~:; 74.95+7.80 
, 

1'11~~1~'lJ ~1t1~"]j1 'V'fW 322 I"l:;bb'W'Wb'U~tI~'Eltl~:; 67.43±1 0.13 bb~:; 71.18+8.42 (;l1~~1~'lJ 
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, 
324 ~~bb'W'Wb'U~tJ¥'f)tJ~~ 65.81±10.17 bb~~ 68.41+9.38 (Wl~~1~U ~1tJ~"]j1 Yfl"l 325 ~~bb'W'W 

, , 
b'U~tJ¥'f)tJ~~ 71.25+11.17 bb~~ 73.67+9.07 (;]1:W~1~'IJ bb~~~1tJ~"]j1 YIYI 326 ~~bb'W'Wb'U~tJ¥'f)tJ 

~~ 73.02±11.01 bb~~ 75.61±11.15 (;]1~~1~U 
i.I 9/ I I 

VI..:!il'W1tJ¥~YI~ ihN e.J~ U~ (;] b~N n1m~~"'"l1tJ bbYlVl~'VIn..:!'fl11Jl'f)'VIn..:!Vl'W~'f)Ul~ ~~bb'W'W 
dJl q q 

... 
~":!~(?lfl1~U~nJ1tJVI..:J 6 ~1tJ~"]j1~'f) YI'V'l 321, 322, 323, 324, 325 bb~~ 326 b(?ltJvh~~bb'W'Wl~~(?l 
OJ q 

bi1'W¥'f)tJ~~ 93.18, 86.04, 86.90, 86.03, 93.18 bb~~ 90.86 (;]1~~1~U 

82~~----~~~----------------~----------------------~ 

80+---------~~------~~~~----~----~---+------------~ 

78+-~~~----~----~~--~~~----~~~~~--~--~ 

76+---------~--+-----~~--~~~------~~--~----L---_4 

H 74+---L-__ --L---~----L-L-~~~ __ ----------_+--------~--~ 
m 
:::I 72 +-__ ---C.'"'--___ ~------~~~-= __ --=-
,~ 70 t---_:_--;:;:;:::;::::::::;;;;;:::;I;:;:::;::::::;::::;-~--:--""""-_:_--

68 -/-,---.",.,---'"'--l .. 

66 -/-'-----1 

64 -j--.,.----h': 

62+-~~--=--~-=~~~----~~--~----

0000 

, ... 
fl1Y1 4 bb~ 1M bmtJU bVltJU¥'f)tJ~~".lJ'f)":! ~~bb'W'Wb'U~fJfl1 ~U~~tJ1tJ~1tJ~"]j1U,,:! ~UYl'Wj1'W 

... 
b'UYl1~bbYlVl~VI..:! 14 ~1t.J~"]j1".lJ'f)..:JU~(;]bb'V'lVltJ~1~ (;]f :W'VI1~'VltJ1~tJ~1'W~~'WVl~~b~~ U~(;]b~Nn1~ 

n~~"'"l1tJ bbYl'Vl~'VI~..:Jih 1Jl'f)'VI~..:!Vl'W (0000) bb~~U~ (;]n~:w~tl1U'WbbYlVltJ~1~ (;]fbbv!..:!'lh~bVl ~1 VltJ 
q q 

(n~'V'l'Vl) (fPh P>0.05) 

, ...... 
q ~ Go' cv dI tr Go' .c::::r.. .c:::.~ 

e.J~ ~~bb'W'Wb'U~tJfl1 ~U~~tJ1tJ~1tJ')"]j1U,,:! ~UYI'W~1'Wb'UYl1~bbYlVltJ'Vl..:! 14 ~1tJ')"]j1".lJ'f)..:J'W~ (;] 
dJl 

bbYlVltJ ~1~ (;]f ~'VI1~'VltJ1~tJ ~1'W~~'WVl~~b~~ U~ (;]b~Nn1~n~~"'"l1tJ bbYlVl~'VI~..:!'fl11Jl'f)'VI~..:!VJ'Wbb~~ 

n~:w ~ bl1U'WbbYl'VltJ ~ 1~(;]fbb V!..:!'lJ~~bVl ~1 VltJ hiij ~,)1:W bb(;]n r;]1..:J n'W'flth..:!ij't!m~1 ~ ruVl1..:J ~ti~~ 
q ~ 

, 
q 2.1 0 CV I 

~~bb'W'Wb'U~tJ~'f)t.J~~ 69.46±9.39 bb~~ 72.58+ 7.85 (;]1:W~1(?lU ~1 P 0.12 
iI I t I 

'W'f)n"'"l1nil'W1t.J¥~YI~ ihNe.J~ U~(;]b~~..:Jn1~m~"'"l1mb'V'l'Vl~'VIn..:J'fl11Jl'f)'VIn..:!Vl'W~..:Jbi1'W~Vll~ 
dJJ q q cu 

, ... ... 
~~bb'W'Wb'U~tJ~..:J~ (?lfl1 ~U~~tJ1tJ~1tJ~"]j1U,,:! ~UYl'W~1'Wb'U'V'l1~bbYlVl~ (YlYl) VI..:! 14 ~1tJ~"]j1 b(?ltJvh 

OJ q dJl 
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, .,., 
3. bmmJbVltJ'Ubn:rc;,b'u~tJ (GPA) "lI'f)\leJ~n'"l:r~mlfj"1l'lu\l~UW'W~'l'Wb'U~'l~bb~'Vl~~\I 14 :r'ltJ~"1l'l 

., 
"lI'f)\lU~ 1?l~\I~'el\ln~l-I 

q 

3.80 

3.60 

3.40 
>< 
<C 3.20 D-
C) 

3.00 

2.80 

2.60 

il1 14 'W'W 

II I I I iI 

l-I~'l~'VltJ'l~ tJ 1'I\1'W~~'W'Vl :r~b:r(f.I.J-n'WtlVl 1 flU rh b'U~tJ"lI'f)\I bn:rC9l b'U~m~~~l-I"lI'f)\I:r'ltJ~"1I'lU\I ~u.w'W:;n'W 
d.9 

b'U~'l::;bb~'Vl~ 14 :r1tJ~"1l'l "lI'el\lU~l?lb~Nn'l:rn:r~'"l'lmb~'VlU~~\I'fchlJl'f)~~\I'Vl'W (0000) bb~~n~l-I 
q q 

~rnU'Wbb~'VltJl'I\'l~l?lfbb'IA\lU:r::;b'Vl1'I\1'VltJ (n~~'Vl) (** rh P<O.01) 

, , ., 
eJ~ rh b'U~tJ"lI'f)\I bn:rc;, b'U~tJ~::;~~"lI'f)\lU~ I?lbb~'VltJ 1'I\'l~ I?lf l-I~'l~'VltJ'l~tJ 1'I\1'L.!~~'L.!'Vl:r~b:r(?J,J -n'L.! 

iI iI I I 

:r1tJ~"1I1i.'W-n'L.!~1~~Un (-n'L.!1J 2 bb~~3) "lI'f)\lU~l?lbf"1Nn1:rn:r::;'"l'lmb~'Vl~~~\I'fl'lbll'f)~~\I'Vl'WhJ 
q 

3.01±0.47 
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, , 
"" ~I i.- ... ~I i.-.... ~ i.- "" "I ""... i.-!PI t9l bu'WJ''fltIIN::; 83.67 bbIN ::;tI'I bu'WeJVl bt9l !PI::;bb'W'W~'I~ t9l"ll'fl'ln1J'~'flU bV-l'fluJ'::;b~'WbbIN ::;J'UJ''fl'l !PI'd1~J' 

CIJ CIJ q CIJ 

'" , 
!PI'd1~~1~1J'b1b 'Wn1J'UJ'::;n'flU';j"1l1~y.j b'd"1lnJ'J'~ i'WI?1'fl'WVi 1 uJ'::;"hUmJ'~m~1 2551 "lI'f)'Itl~ 1?1 

bbV-lVltl ~1 ~ I?1f ~'VI1';jVltl1 itl ~1'W!PI1'WVlJ'';jLJ'00-J 

UJ'::;bVl ~ Lt9ltJ1~ !PI::;bb'W'W~ t9l bU'Wj'fltlIN::; 86.00 

14 
P>O.05 

12 

10 

~~ 8 cz 
::J 
fQI 
~"" 6 

4 

2 " 

0 

0000 

UJ'::;~'d IN!PI'd 1~i'J''dUtl'fl t9ly.j 1!P1~tln (com pre) "lI'fl'ltl~ 1?1 bb V-lVltl ~1~ I?1f ~'VI1';jVltl1~tI ~1'W!PI1'WVlJ'';j 

bJ'00-J tl~ I?1L!PINn1J'nJ'::;fQl1t1 bbV-lVl~'VIn'l'fl11Jl'fl'VIn'lVl'W (0000) bbIN::;n~~~b1Tu'WbbV-lVltl ~1~ I?1fbb'IA'I 
q q 

UJ'::;bVl~1Vltl (n~V-lVl) un1J'~m~1 2551 (~1 P>0.05) 

j'fltJIN::;"lI'fl'l !PI::;bb'W'Wb'U~tI"lI'f)'I eJIN n1J'~'flU b~'flUJ'::;bij'WbbIN ::;fuJ''fl'l !PI'd1~j!PI'd1~~1~ 1J'blb 'W 
'" i.I I I I 9.1 

n1J'UJ'::;n'flu';j"1l1;V-l b'd"1lnJ'J'~ i'WI?1'fl'WVi 1 Vi b~~~'W~1neJINn1J'~'flutlJ'::;~'dIN !PI'd1~~J''dUtl'flt9l V-l1 
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