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Abstract 

The purpose of this research was to 

study the learning achievernents of nursing 

students in Biochemistry in a large-size class 

at Christian University of Thailand during 

Academic Year 2008-2009 by using internet 

networking aids. 

The subjects of the study consisted 

of 434 and 395 first-year students from the 

Christian University of Thailand during 

Academic Year 2008 and 2009. The 

instruments used in this study were e-Sheets, 

cartoon and 3-D animation website, 

VOO-clips and quizzes website. This research 

compares the percentage of frequency of 

learning achievement (A-F grade). The data 

was analyzed by using two-sample t-test to 

fl.'ULiJUU1ua::fl.,uS1ft'UlIih1iJ'U,.,1 
jl~i~11u~ftn~~j~~lDl~Al~~jDrn~~ 

~ml'li~lL'H.~l~ n~}Ji~1~UJ1Ui~1:n~ 'iJ€h'l 'iJ€h'l 

Un~n'l~l.ffutI~ 1 L'llU LI"l~€iU'V11Ef :nlLI"l~ 
n1~imI"lA1MrfLL~~~1jiYlm LiJU~U ~D11~~1~ 

nnlj~n~l~~lU}Jl un~n~l~~~fl}J~YlfiYll~nlj 

L1~U~1 'i11U1U~~€JDl'lm~}Jmn~u'I1ntl m~jl~ 
i~l~~~€JtJl'ln}Jlnn~~~~1u~ ~1€J1€J~~~ 25 

'U 

fllWrtJjl~i~l:nlLI"l~ (Biochemistry) ~tJ11 1u 
t1n1j~n~l 2548 un~n~1~€JDl'ln~mnn~1€J~~~ 

27.54 'innUn~n~l 236 I"lULL~~nn1j~n~l 2550 

~€JtJl'ln1€J~~~ 20.99 "illnUn~n~l 324 I"IU ~ny(~ 

~'i11uluun~n~lfil~LmI'lLmX€J~mn ('1X€Wn111€J~ 

~~ 2) t'iluLml'l~W] ~11JM~~l'lljl~~ 1 LLt'l~ 
, 

m~fi 1 

compare the mean between Academic Year 

2005-2007 and Academic Year 2008-2009. 

The results showed that in Academic 

Year 2008-2009 the number of students, 

who obtained A, Band C grades, was 

increased to 4.09 %, 8.23 % and 13.66 %, 

respectively, while the number of students, 

who got 0 and F grades, dropped to 10.46 % 

and 15.51 %, respectively. The mean of 

learning achievement is different at the 

statistical level of 0.05. 

It was concluded that the use of the 

internet networking aids helped students 

understand each subject and the learning 

achievement of the students was better. 

"illnYl~~iin1jll'l~t'l nljLL"iln LL"il~'iJ€J~;(m;j~ 

~li1l"lljLUULLtJtJ1Jn(ii fi€J ~n1jm~"ill~€J~1~~J1L~}J€J 

tl'l~'i11U1U~L1~U~~€JD 1~mjl'l1Jlun~1~ (mjl'lon) "il~~ 
'U 

'i11ulumn~~1'l, ~~rll L~~ULUUn1l'rJ"il~~ftn~~ LUU 

~1JM~1Jn(ii (Normal curve) rilL'H.~~ (Mean) J1U 

um-l (Mode) LL~~~lJ~~lU (Median) "il~Lyhnu..
 
~~m~~ 2 n. (~A11~rf1~~, 2544) LL~jl~i~l 

'U 

:nl LI"l~1 utln1j~n~l 2548-2550 un~n~lt'ilu1my 
n111€J~t'l~ 60 ~~t'lfl}JblYlfiYll~n1jL1~U~1ftn~~ 

n1l'rJn1jLL"ilmL'iJ~;(€J3;jt'l (m~~ 1) ~l"lll}JLUl1J 

Yll~~tJ (Negatively skewed) €J~l~o](I'lL"ilU 

llj~lj}JmiYl~lft~1"l1~L~~U 

t1~ GJ'v 'H.utJ~ lID (~bl~ml"l}J-~~ml"l}J) lIDlt'lt'm 



R1"i1'1Y1
..; 

1 Nlili:IJqYl~1"m"iL~t1U "i1t1~"1ihLfliJ t1m"iftnH1 2548-2550 * 

iJ	 ...n11fffl'Yl
 

fl::UUU lf11~ 2548 2549 2550
 
Sf	 Sf,unu (flU) fBua:: 'lUlU (flU) 1Bua:: 'lUlU (flU) 1Bua:: 

iI 

85 ~u'1J A	 0.42 5 1.75 4 1.23 

80-84 B+ 4 1.69 9 3.15 4 1.23 

75-79 B 11 4.66 19 6.64 14 4.32 

70-74 C+ 13 5.52 16 5.59 21 6.48 

60-69 C 54 22.88 98 34.27 79 24.38 

55-59 D+ 43 18.22 48 16.78 71 21.92 

50-54 D 45 19.07 51 17.83 63 19.45 

~hf)11	 50 F 65 27.54 40 13.99 68 20.99 

1"1:IJ 236 100.00 286 100.00 324 100.00 

* ~m: 1iJ€l~iWi~~fl€l'lJd~~1J1J1'1J'1Jl\Pl1 thXniJ1nl'il'lflnl'i d-J'V!l1'Yltn~~f11tH~~U 

ti,u1U U....(AU) Nidh.lfl..,I..""n''SLlluu (Ln'SQ) 'S,u"),.,ihLAii (Biochemistry) 
tln,'SAmfl 2548-2550
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n. ~ (ltiIamuI NrYe)4.......... 

~~
 ..... ......
 
1t. J11lML1I'mfau (Nepdftly ....) fl. ~LU'wNvm (Podivei)' 1ltcM!cI) 

ll1'Wil 2 ~m~rn:::mlyJnTm'ilml'ih'l.yj'm..j~bl1J1J~h\l'J ('Jf1"11, 2544)
'lJ 'lJ 

U'lJ'Vl1~un~mn~~~«3-Jtl'Ylff'Yl1\In11b1~U 

~le:n'il~~ll 'VI~'VIm mh~n11 b'lIu bfi~'illnn11t111J 

~1~0\1Un~n~1~b~\I'il~~lUnl1~~ulU~~TI~3-J~n~1 

m ~\Irr\l1a-J~Ull'ltdl1Jn11l1~Un11~0Uhl~~1J, 
~~3-J~n~11~blri ~ul1~u~m~1'V1blJ~~'ihmu~l1~u 

Iif\lbl~ 200 l'lu~u1t1 (Bandiera, 2010) 

ltl1~1J bY1~1Jn1Jn11l1~U1m~~1Jar]j~3-J~~'ii'lmu 
, v 

~l1~Ul%~ml~~~r4€1\1bYl~\1 40-60 l'lul'Yhuu 

(l~\l16 «U~11\91U, 2551) 'VI10e:n'ilbfi~'illn~l1~u 

~1'l113-J~vtu~lu1a-J~'V'm 113-Jrr\ll.j{11~llUnllb1~U 

1'l#\I~~ 2-3 ~lt3-J\I 'Yhlr4~l1~U~1'l113-J@hlb~~~ 
'lJ 

~3-J1ITlunl1~~\9113-J~\Inl11J11~1~~~~\I\9113-Jcil~1J 

11~1~~lU1t1 (Hoxby, 2000) ~\Ifl0~1'l~0\1n1J 

tlI1~~lbvl\ln11l1~U1(Learning Pyramid) lW11'W 
'lJ 

~ 3 ~ lb~~\Il r4ll1Uti\lel\9111 b%~~1'l113-J1I'l\l'YluY11~'illn 
'lJ 

n11b1~U1bl1J1Jl'il\1'J n~11~0 n11b1~ulUr4€1\1b1~U 
'lJ 

t~~~\In11mlm~ (Lecture) 'il~~el\9111b%~~1'l113-J1 
'lJ 

1'l\l'YlU~1~~~?i010~~~ 5 b'Yh,xu cllUn11b1~U 

nl1~0Ubb1J1J~U ?i0 nl1€hu'VIU\lfl0~111 

(Reading) 'il~'il~'ii'11~b~3-J~udjU10~~~ 10 n11~\1 

bb~~Mbl1U (Audio-visual) b'lIu ~ t mYi'I"1'1!'VI10~ 
'lJ 'lJ 

l'l~tll~t0 'ii'lM10~~~ 20 n111~bl1U~10~1\1 

(Demonstration) 'il~'lIl~1r4'ii'11~10~~~ 30 n11~~ 

I'lmb~mtl~~UI'l113-J1nulun~3-J (Discussion Group) 
, 'lJ' 

'il~'lIl tilr4'ii'11~ti\l10tI~~ 50 nll1~'YlV'l~0\1'1Jn~b0\1 

(Practice doing) 'il~'ii'11~ti\l10~~~ 75 bb~~n111~ 

~0U~~U (Teaching) b'llU n11~1'il~'lIl~1r4'ii'11~ti\l 
'lJ 

10~~~ 90 

111~113-J'VI11'Yl~1~~1'l1~b~~U 

tJ~ (i)\) %U1J~ lID ('Wtl~ml'l3-J-fl\l'Vl1I'l3-J) lID<t'<t'Q1 



Il1mi 3 el'ml L~~~1"l1l)'/1I"l\lYluyf[~"illnnl'H1~U1LLtJtJ(;h\l'J 
" " 

(~}J1: http://kruthaipy1.ning.com/forum/topicS5598830:Topic:4547?commentld~5598830%3AComment%3A5070) 

t~nU"il~UUdL~)./1u~1~~fl~~~l\1'J )./In 

)'/l~~\lm"il"il:::;LiJU1u~u LLtJtJ'Ilfl\l~flI"l1l)'/ trt1J~m~rn 

m·..m~:::;Lft~\I ~fl~~ L'YI~ldfll"ili1m1L~fl)'/ t~\lnu 

LL~:::;~fl~~tJl\1fl~l\1t'l1),jl1C1 L~fl),jt~\lntJ~\I~u'J1~an 

m nm~),j'Yl1f1l~~lUY11\11:::;tJtJ L1"l1fl~1 ~BULYlfl1LUIPl 

m1L1~u1~flm1~L11Llium1L~fl),jt~\lL'YI~ldllfl:::;11 
" 

trm~'UTIntJfl:::;h fl~l\1h 11),j1un\lm1tr\lLnmliun\l 

1U LLtJtJ'Ilfl\lnl1L ~m.j t~\ll'll\1'J "iluvh1'I1\R~ LiJU 
"
 
I"l1l),j1~U),jl (Siemens and Downes, 2004)


" 
U"il~UuLiJu~mltJnut~~y(11ullt'lmUU 

m1Am~1t~ ~ L~'Vn:::;),j'Yl11Ylm~~i11:::;tJtJ Lr11fl~1 ~ 

BULYlfl1LUIPlLiJu~umrn~U~lUlum11'11Lil,Um1'1n 

cl1U\llU ~\I,xu~uLLtJtJm1 L1~um1t'lflU~\l1"l11U1tJ 

1'I1't'lfl~l"ltrfl\lntJ~\PlJUlm1'1lfl\l LYll"lt ut~~~lud~1~ 

nl1~tJAU~fl),j~~\l1l1y.j LL~:::; Lft~ \I "ill n L1"l1fl~1 ~ 
" 

BULYlfl1LUIPl L'IlU QLA~ (Go09le) lMh~~ (Wikipedia) 

'YI1fl ~YlU (YouTube) LiJUIli'U ~I'ILiJULI"l~fl\li1fl 
"" 

rll~t1J'Ilfl\lit'nAm~nlUf11Pl111~~ 21 d tllm:::;tJ1U 

m1L1~Um1t'lflU1-hLYlI"lt Ut~~~lULI"l1fl~1~BULYlfl1 

LulPlm1-l(11),jntJnl1tJd1fJlfJ n"il:::;vh1'I1'1U LLtJtJ 
" """ .... J'.... I

nl1 L1fJU),j1"l1l),j'YI~ln'YI~1 fJmmm tJYl L1fJUlPll\1'J 

i1<HllPl<H1l (Animation) mn~u it'nAn~1"il:::;i11"l1l),j 

~\ll "ilL1cmmnnll L~),j n~tJ1UYltJmUl"l1l),j1~1fJ 
" 

IPlULfl\l1~IPl~fJ~ L1~1 LL~:::;i1el'1Pl1l L~~~1"l1l),j1I"l\lYlUt'l\l 
" " 

nll L~),j rrlfJ~~~n"il:::;vhl'11'it'nAn~li1vmtr),j'lYlfiY11\1 

m1L1~U~~Unllm1t'lfJU1ULLtJtJL~).j'J~Li(U'VIit'mLI'l 
" 

mdm1mtJLLI'lL~tJ\lfJ~l\1L~m 

Christian University of Thailand Journal 

Vol.16 NO.2 (May-August) 2010 



~~q~~=Q~A~e~n1~~i~ 

~ ~€l~mn ~m~'l-lb]Y1riYnml'J ~1tJUj1 tJ1'Jl1 

on'HAil 1u~U~1tJWIIU1\?l1V1qj ~~~:::~tJ1tJ1HVitJu 

~ ~ fll-l tl Y1 rim \I n1 j ~ 1tJm::: VI 'h \I U n 1j~ nH1 

2548-2550 ~iljtJ ~~UUnlj~1tJUnlj~€lU~~,xu 
" 

mj1JjjtJ1tJ rlUUmj~nH1 2551-2552 ~HjtJ 
" 

~~ UUnlj ~1ml,nlj~€lUb~UUmjtJ1tJ11l-l rlUnljllIf 
~A1€l~ltJ~mY1€l{~it\il'lhtJMU 

~ij~1Lil\&n1~~i~ 

1. mi3JYiflfl1:t1• 
unAnH1~1'1111'Jl1V1tJ1U1fWn~\il{ ~UU~ 

1 ~~\lY1::: ~UtJU~1tJUj1tJ1'Jl1 TPFS 3213 onl ~Ail 

fl1AmjAnH1~ 3 (fl1Ab]~1€lU) tlmj~nH1 2551 

~L~::: UmjAnH1 2552 'ii1mu 434 AUL~~::: 395 

AU \9l1l-lth~IU 

2. LfI~e~a:le;n.m\&n1~~i~ 

~A~€l\li1€l~l oD1Umj1~tJA~\lit'1~ ~~ri 

1. ~€l n ~ljtJj::: n€lU n 1jUjjtJ1 tJb~ UU 

~ ~~nm€li1.ntfVl1€l~'llY1 (e-Sheet) : ~ -n1ii\l1~"\lln 

http://ecourse.christian.ac.th/tec/nurse.html 
" 

'ii1U1U 14 UYl~\lit 
,
 

UYlVi 1 umb
 

UYl~ 2 J'1\il1~ TV1~~~'lIAA1bl'l ~~~::: 

mfTu1mmYl 

UYl~ 3 n1\?l1'IIiru~~~:::fitl\?l 

UYl~ 4 n1\?l€l:::i1Tu ~tJtJ1Y1I'l~b~dtJj~U 

UYl~ 5 ~€lu1'lIl4 ~ljd\l'lllfl1V1 

UYl~ 6 i1.1A~T€l1 Yll'l ~ ~8u~m~~:::€ll{~8U~€l 

UY1~ 7 ~l-l(9l1U€lfi~l-l ~~~:::'ll1V1«\I\l1Urr1~(9I{ 

UYl~ 8 ~d-l\9l1U€l~m..J'II€l\lA1j'Tu 1m\?ljYl 

UYl~ 9 ~d-l(9l1U€l~~l-l'll€l\ln1\?l1 'IIiru ~~~:::~iJ\?l 

UYl~ 10 ~d-l(Pl1U€l~~d-l']J€l\l€l:::i1Tu~~~:::TtJj~U 

UYl~ 11 bd-l(Pl1U€l~~l-l']J€l\Ji1.1A~T€l1 Yll'l 

UYl~ 12 n1j«\I~Aj1:::11~~8U~m~~:::€ll{~8U~€l 

UY1~ 13 mjfl\l~m1:::VI'TtJj~U 

UYl~ 14 -WUB1rrln1jd-l ~~8d-lTm~f'dA~U~\I, 
~.. ~.. .. 

2. blU b'll(Plfl1V1 ~A~€lUbVil ~~Uumj~U~~~::: ~~UU 

3 i1~ (Cartoon / 3-D Animation website) : 

- http://www.mhhe.com/biosci/genbio/ 

espv2/data/frontpage.html 

- http://higheredbcs.wiley.com/legacy/ 

college/ boyer /0471661791 /structure 

structure. htm 

- http://higheredbcs.wiley.com/legacy/ 

college/ boyer /04 71661791/ animations/ 

animations.htm?newwindow=true 

3. AfitJl~T€l (VDO-Clip) (j1tJ~:::~~tJ\?l€l~lu 

L€ln~lj€J1\1~\I) 

4. blU1'lI\Pl~~UUYl\?l~€lU (Quizzes Website) : 

- http://higheredbcs.wiley.com/legacy/ 

college/boyer/0471661791/quiz/ 

quizzes.htm?newwindow=true 

5. 1tJjH&6~~~nm€li1.ntf (e-mail) :
 

- suphasita@yahoo.com
 

~l€l~l\1A~tJl~T€l~il ~ d'€lYl1\ilj\lrlUl11-n€lmj 

1JjjtJ1tJ~ 7.6 ~~€l\lmj«\I~Aj1:::11 ATP T\?ltJtJljn1tJ1 

mjt~d-lVl4-J~€lm~~l umjYl1tJ1"\lj:::~U ~ 'lI~tf~lUj:::UU 
" 

~nT"llmj'llU~\I~ ~~n(9lj€lU "\llnLlU1'lI\PltJYltJ\?l€lYlA€ld-l 
" "" " ( http://www.youtube.com/) ~~~:::l11-n€lmjtJUtJ\I 

mjrl1\11U'II€l\J ~€lu1'lIl4 "\lln ~ lU1'lI\Plfl1V1 ~A~€lu1 Vll 

~~uum{(9Iu ~ny(\lil ~~UUYl\?l~€lU"\llnLlU1'lI\Pl~d-l€lU 
" 

Vld-lltJ1VlunAnH1 ~ -n11tJYl\?l~€lUVI«\I"\lUUYl ~1tJU~ltJ 
, 

~OJ :"1 OJ ..
(PlU~€l\Jb\?l(Pl~€l\?l~l~l ~uU(PlU (fl1V1Yl 4 - 6 (Pl1d-l 

fh~u) 

.. " 
n1~Ln1J~'UJ"I'l3J~e3Ja.. 

~~tJrl1mjl\?l ~~t'l:::tJj::: ~i1u~~mjAnH1 ~~~::: 
Q.,I ~ .... Q 

jlmld-l~Md-ltlYlBm\lnl'mtJm1tJl'Jl1 TPFS3213 

11j~ljd-lYl11Yl tJ1«tJA1~ ~~ tJ U 

U~ GJ'q) ~UU~ ~ (V1b]Hfl1Al-l-~\lYI1Ad-l) M'~Q1 



'DlbAi1 ,)lltlU 2 A~\l Fi€l A~\l~ 1 JllAmd~mn~ 

3 (JllAr]~1€lU) tJmd~mn 2551 bbf'l~A~\l~ 2 JllA 

md~mn~ 3 tJmd~m!J-l 2552 t\11tJHbnrnorl 

n l d"l\11 ~ f'ln ld~m~l bb 1J1Jfl \l bn rnorlm m~ bUtl1J 

Uiju(iil-J'VIli'Yl tJltrtJA1fl b~tJUll~l tJ bnrnorlmdl\11 ~f'l 

md~m!J-ld~Ii11JU1'1i'1ilIJl1 ~U1J~1Jd~ml"1 rn lU~ 

30 i1f1UltJU 'V1.1"1.2548 
9 

~ .. .,
n1"i'lLPl"i1t't'l"JIilUfil.. 

1. bU1tJ1J bYitJ1J ~f'l«l-Jr]'Ylt'Yll\lmdb1tJut\11tJ 

~'\Ildrnl'\llnl'hmdbb~n bb'\l\lAlll-J~ bUU1€ltJf'l~ t\11tJ b~~tI 

'lI€l\lbb\9if'l~~f'lmdb1tJud~'VI1l\ltJmd~nen 2548-2550 

n1JtJnld~nHl 2551-2552 

2. bU1tJ1.1 bYi tJ1J ~f'l«l-Jr]'Ylt'Yll\lmd b1tJUt\11t1 

~'\Ildrnl~ln~lA~UUUb~~tJdltJi'l d"~'VI1l\ltJ 

md19nHl 2548-2550 n1JtJmd~nHl 2551-2552 

tMBfl~(iibb1J1JYi (Two-Sample t-Test) 

(~U'Yl'r\PlU ~U\11l11"1i1. 2551) 

3. bU1tJ1JbYitJ1JtrnH~ml~mdbb'\lmb~\I 

i€l~f'l ~f'l«l-Jr]'Ylt'Yll\lmd b1tJUdl tJi'l'Dl bl"1i1d~'VI1l\l 
tJnld"19nHl 2548-2550 n1JtJnld~nHl 2551-2552 

4. I'1lUlrn,)lltlu1udH&6'V11€l'\l\11'V1l-Jl tI 

fl b~nm€lUnft~'ltn~nHl1.jf~€lflld-nnml-J'ii€lfl\l«tJ 

bb~"b'VI1€li~ldnhubb1J1Jmd b1tJumd@UbUU1€ltJf'l~ 
'lJ 

'lI€l\l'ltn~m!J-ly(\I'VIl-J\11 

• 

. . . .. G"nts (AW SvnttraS$$) 
. U6.l03viltw1 
~ 

a.ctfOfl Transport Chiln 
Arnmation O¥eMew··(Ch 
Z37~~·-­

. .• krebs c~cle mitochondnll 
..	 134.207~"$ 
~1;:.) 

Til,. KrtI:r9 Cyel@ 

t'§ 340,410 t~J 
NOSU v.aual CefJMimalOns PrOject animation 'CelfUfat ~rt (EleI;.tro,. .......
 --	 • 

Il1OW;! 4 Jll'V11i11€l~l\l'\llnA~1Ji~t€l b~eJ\lmd«\lbAd"l~'I1 ATP t\11tJ1Jijn1tJlmdbli1l-J'VI~~€lflb~fl 
~lm~1J1Jf'lnt -dmd"'lIuti\l~ b~n\Pld€lU'\Iln b11J1'lfl'1tJ'YlU\11€l'YlA€ll-J 

'lJ	 'lJ'lJ 

.J 
('Yll-Jl : http://www.youtube.com/watch?v=xbJOnbzt5Kw&feature=related 
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~k 
~-~-

III 
............-, , 

n. __ _' 
It "'_...., _~.· 

Il1wil 5	 vlltJ~l\1m'VHFl~tJulvrHLUiJm{~U L~tJ\lm1~uff\lnTJrll\11U'lJtJ\lLtJU1 'lf~ 

"illnL1U1'lflP1m~ LFl~tJu1m LLuum{~u 

(~m: http://higheredbcs.wiley.com/legacy/college/boyer10471661791/animationSI 

animations.htm?newwindow=true) 

Nan1'$~iEJ 

Nan1~~iEJs~lRi~d• 
1. L~tJ Hf1tJ LLUUnTH1fJUn11«tJULLUU 

'U 

U11mfJ113-lflUm11-nLFl1tJ~lfJBUL""ldLif,I'I'1l1fJ«tJU 1U 

mFlm1~mn~ 3 t1m1~mn 2551 LL~::;l'WllFl 
m1~m~1~ 3 t1m1~mn 2552 ~u':hun~mn 
il~~«3-l'lYlfim\lm1L1fJU ~\ll'Il11\1~ 2 LL~::; L~tJ 

1. The site ofI'rotm syDlhesis is: 

CADNA 

CB. The ribo.ome 

C C. The llllcllms 

CD. The cen membrane 

Z. To make protein, !he eel must lint transcribe !he genetic code!i', 

C A Helix.turn-helix slruc1ure. 

CB. Positively charged bOle. 

C C. A set: oftbn!e adjacent base. 

CD. DNA-RNA hybrids 

Il1wil 6 vlltJ~l\1LLUUYI~«tJUUYl~ 12 "illnL1U1'lfIP1LLUUYI~«tJU 

(~3-l1:http://higheredbcs.wiley.COm/legaCY/COllege/boyer10471661791/quizi 

quizzes.htm?newwindow=true) 

Ul"\llU1W~'tJfJ~::;'lJtJ\I~~«tJUH(LLI'i~::; Lm~ (A-F) 
"	 'U , 

'11\1 2 t1m1~mn mmFhL~~fJ "il:::1~~~«1tJ~\ll'Il11\1 
,	 " 

Yi 3 LL~::;lurllUtJ\lL~fJlnU L~tJU1"\llmU1tJfJ~::;'lJtJ\I 

~~«tJU~~Lbl'i~::;Ln1~'lJtJ\ltI~11~m~1 2548-2550 "illn 

I'Il11\1Yi 1 m'VI1F11b~~fJ "il::;M~~«1tJ~\ll'Il11\1, 
..J 
YI 4 

111«TJ2-JmlYlmtrfJFl1«L~fJU 

t1~ c;)\) ~UU~ ~ (~'l~mFl3-l-~\lmFl2-J) ~ci:'ci:'1Il 



b~€l btJ1tJU bVitJu v.Jt'l«~t)Ylrf'Yl1\Jnl'Jb1tJ'~utlu 
1€ltJt'l:dVlm~~tJ j~'Vll'NtJnljAmn 2548-2550 

1U~ml\J~ 4 nullmjAmn 2551-25521u~ml\J 

~ 3 ~Ull UnAm~1~v.Jt'l«~t)Ylrf'Yl1\Jnljb1tJU~~U 
n~11~€l "i11U1U~fl€lU1Ji\mVl b€lbyj~~U1€ltJt'l~ 4.09 

'IJ 

..". ~ .J' v ~ ~ .J' t.I 

bmVlUb~~'iJUJ€ltJt'l~ 8.23 LmVl"nb~~'iJUd€ltJt'l~ 

13.66 'iJrn::~"i11U1U~fl€lU1J1bmVl~t'lVlt'l\J1€ltJt'l~ lOA6 
'IJ 

bbt'l~"i11U1U~~fl€lU~n (LmVlL€lvJ) t'lVlt'l\J1€ltJt'l~ 15.51 
, 'IJ , 

(~lJl\JVi 5 LLt'l~m~Vi 7) 

2. L~€lbtJ1tJULVitJuv.Jt'l«~t)Ylrf'Yl1\JnlJL1tJU 
tVltJ~"i11jrnTillnl'hA~ LbUUb~~tJdltJl'lflj~'Vll1\JtJnlj 

~mf1 2548-2550 nu tJnlj~m~n 2551-2552 
, 

~Ull fll b~~tJdltJl'lfl~Al1~Lb~n\ph\Jnu€l~l\J~UtJ 

fll~t1!'Yl1\Jfli1~ ~j~~U 0.05 (~lJl\J~ 7) bLflVl\J 

l1nlj1-nbA1mhtJBUbYl€lfbit~'lhtJfl€lU'Yh 1'l1Wn~m~l 

~Al1~ b-nl1"i1 bd€l'Vl1jltJl'lfl tVltJ~fll b~~tJJltJl'lfl~~U 

3, b~mtJ1tJU bVitJutrn~rn::mlvJnljbb"i1nbb"i1\J 

-nm;jt'lv.Jt'l«~t)Ylrf'Yl1\Jnlj L1t1Ujlt11'lflOUl bA~ j~'Vll1\J 
tJnlj~n~l 2548-2550 nu tJn1j~n~l 

2551-2552 ~Ul1 tJnlj~n~l 2548-2550 trn~rn:: 

mlvJnljbb"i1n bb"i1\J-n€l~t'li1 bmlt i(~A~lt1jtJt~\J bif'Yl1\J 
'IJ 'IJ 

t'lU€l~l\J-nVlL"i1U (111~~ 1) ~hUtJnlj~n~l 

2551-2552 ~ bmlti(~A~ltJjtJtFl\JtJn~mnnl1 
,	 'IJ 

(m~Vi	 8) 

4. "i11ulU"i1\P1'VlmtlBb~n'Y1d€litmf~H1unlj 
~€lfllj-Hmn~-n€lfl\J«t1 bLU~Ul'Vli€l1"i11jrnJtJ bLUU 

nljL1t1Unljfl €lU ~t'l€l\P1mAnlj~n~l~3 iJmj~n~l 

2552 ~"i11mU~\J~U 63 ~,rU "i11nUn~n~1~\J'Vl~\P1 
395 AU I'i\P1LtlU1€ltlt'l~ 15.94 

P1''1'WYi 2 v.Jt'l«~t)Ylrf'Y11\JnljL1t1Ujltll'lfl'Jll LA~ iJmJ~n~l 2551-2552 * 

iJ ...tl11ftft'Yl 

fl:UUU 1n1A 2551 2552 

" \llU1U (flU) fBfJa: \llU1U (flU) 1BfJG: 

J' ,
85 'UlJ 1.1 A 19 438 24 6.08 

80-84 B+ 28 6.45 28 633 

75-79 B 38 8.76 37 9.37 

70-74 C+ 49 11.29 42 10.63 

60-69 C 152 35.02 144 36.46 

55-59 D+ 72 16.59 55 13.92 

50-54 D 55 12.67 45 11.39 .
 
f11tl'il	 50 F 21 4.84 23 5.82 

1111 434 100.00 395 100.00 
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P11"S1\1Yi 3 ~mrt-ltlYlfim\lm1L1~ud~h.j,1mm~l~UJLQafJ 11~1'1flonl Ll"lil ilnTiAmn 2551-2552 * 

,
iJ ..fl11f1mn	 A1IilfJ~lU'U...I

1fl1~ 11UlfJ
 

2551 2552 2.l1fl111'U
 

A 4.38 % 6.08 % 5.23 1.20
 

B+ 6.45 % 6.33 % 6.39
 
15.46 0.35
 

B 8.76 % 9.37 % 9.07
 

C+ 11.29 % 10.63 % 10.96 
46.7 0.55
 

C 35.02 % 36.46 % 35.74
 

D+ 16.59 % 13.92 % 15.26 
27.29 2.79
 

D 12.67 % 11.39 % 12.03
 

F 4.84 % 5.82 % 5.33 0.69
 

1"J2.I 100.00 % 100.00 %
 

* ~m : fi'lulwilln~111\1~ 2 

P11"S1\1Yi	 4 ~t'l«t-ltlYlam\lm1L1~uLiJU1€l~t'l~lPlfJLQafJ 11~1'1flonlLl"lil ilm1Amn 2548-2550 * 

' .., i1nl1ftmn	 . ftlllJtJ-lillJ,... 
m1R 10DtI
 

2548 2549 2550 JJlf1111,.
 

A 0.42 % 1.75 % 1.23 'Yo 1.14 0.67
 

B+ 1.69 % 3.15 % 1.23 0/. 2.02
 
7.23 2.25
 

B 4.66 % 6.64 % 4.32 % 5.21
 

C+ 5.52 % 5.59 % 6.48 'Yo 5.86 
33.03 6.03
 

C 22.88 % 34.27 % 24.38 'Yo 27.17
 

D+ 18.22 % 16.78 % 21.92 'Yo 18.97 
37.75 3.40
 

D 19.07 % 17.83 % 19.45 'Yo 18.78
 

F 27.54 % 13.99 % 20.99 % 20.84 6.78
 

l1JJ 100.00 % 100.00 'Yo 100.00 %
 

* ~m : fi'lmWiJln~111\1~ 1 
111t'l11t-l'VnlYlm«tJI"11t'lL~~U 

il~ "'';) fi:bU1J~ lID ('V'ltl~ml"lt-l-~\I'Vlll"lt-l) M'<i.'l11 



P11"f'W'YI
..; 

5 btJ~~1JbY1~1JVJt'Hr~'lYlBYn:mTH~~UbUU1€ltm:;lPifILQi!J dl~i'lfl'lllbl"l~ 

d:;~ll~Dnld~n~l 2548-2550 n1JDnld~n~l 2551-2552 * 

. ..... ...iI ...m1Y1 fl11ftf)')fl •'UJ'U'U (+ %) 

VUY. 2548-2550 VUY. 2551-2552 DY1tH (-%) 

A 1.14 % 5.23 % +4.09 % 

B 7.23 % 15.46 % +8.23 % 

C 33.03 % 46.70 % +13.66 % 

D 37.75 % 27.29 % -10.46 % 

F 20.84 % 5.33 % -15.51 % 

nll 100.0 % 100.0 lYe 

* ~m : rllU1Winn(PJldl~~ 3 bb~:; 4 

ofillJA~ (%) 
50 .,----------------------, 

1In1'$fltmt1 2548-2550 (%) 

nm'$~n:lt1 2551-2552 

40· 

30 

20 

10 . 

o 

37.75 

27.29 

20.84 

5.33 

Il1'WYi 7 btJ~~1JbY1~1JVJ~tr~'lYlBm~nldb~~ULUU1€W~d(9]t,b\:l,~~ dl~i6]fl'lllbl"l~
 
d:;~ll~Dnld~n~l 2548-2550 n1JDnld~n~l 2551-2552
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~1~1"Yi 6 ojj'€I~~'YIl\lt'{i1~ dl~1'lfl'J11Lfll1 tJmd~m~n 2548-2552 * 

.... 
'UtUqfi3'f1HlTOfl i1m1fimn" 

2548 2549 2550 2551 2552 

'lUI'. a·rn~l]jtnHifJU (flU) 244 312 421 447 403 

U.fr. 'Ulflfftl1J (F) (flU) 5 4 11 1 4 

U.fY. 'liiHr'YIi"fffl1J (F) (flU) - 3 14 3 

U.fl'. 'Utlt)tlU'ilfJ1'1fl (W) (flU) 3 19 71 6 3 

U.fY. '~ntytifl)HU' I (flU) - - 1 3 

U.fl'.I.r;lfftl1J'il;~ (flU) 236 286 324 434 395 

fl~IIUU\T~qfl (%) 86 92 90 93 91 

f1~II'U'U~hq~ (%) 29 37 31 37 40 

.hiinfJ (%) 57 55 59 56 51 . 
,hlQilu ('Yo) 56.53 60.24 57.70 64.80 65.24 

filli'iu~I1J\nnfl111U ('Yo) 10.80 10.44 10.16 10.71 10.93 
-

* ~)'I1: 1iJm~'1iVJ~t'{€I1Jd::::~iJ1J1'1J'1Jl\9l1 ~litniJ1mdl'lfln1d ).l'Yll1'YW1«~f11m~m-b 

~1~1"il 7 L1J1~iJLYi~iJ~1f1::::LLUUL~~ml~i'lfl d::::'Yl'h\ltJmd~m-n 2548-2550 

niJtJnld~n~l 2551-2552 

11 fll'j ffflln 

2548 2549 2550 2551 2552 
, 

tll1\l~fJ (%) 56.63 60.24 57.70 64.80 65.24 
, 

thliifJ~l1JU1Jl91'j!l'U (%) 10.80 10.44 10.16 10.71 10.93 

t -4.822 

P-Value 0.01 • 

*LL\9ln~h\l€l~l\1l1it~~lfi''1J'YIl\lt'{ii~~d::::~iJ 0.05,CP<0.05) 

l1dt'{ld).ll11i'Ylm«~f11m~~U 

tJ~ Gl'o ~triJ~ l!J C'\"jtl'l!l-1l1f1).l-~\l111f1).l) l!J<t'<t'm 



NAluf)'ltlwwn"n'tw (In'llill ~~1tlihlflil (Biochemistry) 
:"'IV1'U ,.A. hud l]n~"m., 2551-2552 

72 55 21 

55 45 23 

o 

2551 19 28 38 

2552 24 25 37 

120 

160 ,------------------, 

1l1'WYi 8 LLUltuam-:nl'inTJLL'ilnLL"\h'liJ€ld;jt"lN"Hr),ltlYli'Y11\lnTJL1~U ·.n~i'lf1~1 Lrl~ 

Un11~n~1 2551-2552 

irl"A'l'idfmJ tOJ8u,n'Wwa..ri\nti1tnnllltnliuitnfllRli Fft, ~ary 26 

l'rllllt ..-, ...... <aUIJC7l!9@holmall.OO!ll". v ..... C"nlad; 

To:!IllIlfI~.com 

a1'1','Stl'Rfu HlfilD1n'.LUiSA",flflLUel'M1Lf\rr",lfiuf.nLRSiAfu " 
el11,'SRUilni1tA,aU1n'.LuiSft 

WIfU1'M'la1'Ol'l,d 1l1Ui4"t'MNlf'MUilDUI,Rf1J NlfL\'-fui11~d1u 
1I.tu!iUilu1"lf1nLRud1Mf1Jn1'SL'tUULUilM1S)tt1iliISLRU"LYf'S1J 
H'-1U)"~'~ttil1JYiil"LLfi11S1:i1LfJUtn'W£luSli'M1ili11l'l'WLR.aU'M1 
""'ilii.'lwilLfJu'aJ'l,1I'ml1mUilJAfU ..nai,uUi'uYfQ-M'ltii25 
f}1f.ft'l\futl 53 il111,rl'...n'lltilUfl,hlt'ut1U1flLft£lRfjJ '~u1dia 
~1tM.1f.SlQ1uLtil'M1'1I'OlU1UAfu ~"U'S'SU1f\1"1JUiUaU~ 
ulatfi1fu 

a'l,fJu'1I,aaU1f\t"a1'Ol''Sd.aUild',,~'1I~ilU'ilJAfu 
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La~~lBJ. (tiIelLIA.l'~-tiIelLlffOl,l1M,) IB[ ~I1Lb'l1 ~® ~a 

't1.1J ~1 ~t.1el1J f,'l LIJ tALL IA.tit.L~t.L l ,.,.. b' I"b b' 

II>lIlr.telertlulrtr-l!l}trletlq.'!tl.Yl}l\\"vt,nne~'rtlUl\1\ 

1"'l},tt.\rt~l\I\~C',ntetl ~lrLLf!Il;LtLa 

:!'!tLlle"l\fll~ Nm",n 
e~ml'lllttlt"~ nt'!,;llaen.Utl.lt~U"'dlV9f !lit d£D C'fl\:lll!ftlll; ltlieltp;ltle'Ltat!~t!n 

l!ftl[IDLJtll\;\9!,;\9;llll~O,t.ntfte;l'al!l>l\j'~ N?l!ro~,al1 ~ dlV Z ro~ H<IV:I Zltrll 

OJ!W 
nt\!l\l'~ It!?; I ll~O!-I\L!1~ Il!1fl,ttl}Lltll~\!ll)l>lt!Jll~Q!-ltt ltel1P dlY f !lIW H<IVN OJ!W 8 Imn 

Iln)l!C'tll!tF'~ 

C'1l'lll!lln:U,C'YI\\tl!llC'I!C'tl,leplta!.\!Illllttqlt&\lJlee!lltp11 

ZdlY lJtrll 1t&ll?lltlA.\f1.fi1.lttItJ\!Il!J1 ZH<IVN'l.l" ,,!,;t!\Yl.t!lIl.ll~ 

l",tLlta.K"tq~lftK'C'lptlLtallf 

U. IL!;Ul E'8 ~C'UL\fC'!.. 

8\6IA.1t tp11I\LjJf\KLttlllf 

WfP'~l:'i14t!:,J;:@:el!:il"'4C'n'S ,O..i 

;nnA""':'J -¥.$J • ~WtiO '~wnI14\@'WJn$;-;:;"ij;~t',. ft_,. ]8:Wl..Iitf JillU;;! 

.l\ld .t6SZ m~l n "01'1".," :;t*"l.4f.1!t1.t,ttftljJ 



i£lUl1umu:: 

'ill n n11~n'I!J-11<ijtJf!t\lihn.ll1 n 11 L1ml, 

n1 1~ElU~1 tJ n l1m1 tJl tJ'h ~ nu n1 1141 Lf!1El ~ 1 tJ 

BUL'YlElfLUI'l'r'hlr4it'n~n'I!J-1j'1f!ll~@hL1tJU Lihh 
" ,

Lumn11tJl'1l1~nl1m1@ufiLUULLl91m1tJj1tJ1tJI'l1~ 

LEln~11th~nElu ~\Ibf\l~t'llr4it'n~n'I!J-lj'1~t'lfl~Cl'YlrrYl1\l 

nl'H1tJU~~UEl~1\I'nl'l L'ilU ~\I,fu1um11<ijtJf!t\lI91Ell.tI 

fIl1j'1 

1. nl1~ElUrn~f!ll~~\Ii'wh~tlLLUU 

m1L1tJum1~ElULLt'l~'Vl1El'1lUI'I'1JEl\l~Elm1L1tJurtl~'illn 
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Lf!1El~ltJBUL'YlElfLUI'l '"11 ~El'Vl1El1t1LLuUm1~ElUbbUU 
'IJ 

11'1t'l"11\1f!ll~ L-iJl1'ilI91El Ld'El'Vl1m1L1tJU'Vl1Elt'l"11\1 bb1\1'il\l 
'IJ 

1Um1'YlU'YllUU'YlL1tJUI911\1") ~ltJl'lUbEl\l mnUEltJbbl'ln 

1911\1nUEl~l\1h 

2. m1~I'II91El~mn1s]fnrn~-iJElt'l"\IfltJI911\1") 

Ell'il L~El n141u1n11 Lf!1El ~1 tJ fl\lf! ~EJ€IU1m! L'1IU 

Ly.j~~f! (Facebook) 'Vl1El 'Ylll'lLI'lElf (Twitter) 

11'\.-hmH1~t'l"~1'Ilnnl11t11'I!J-rn~'Vl1El'ilI'l'VlmtJ 

BL~nmElil.mf'Vl1El1~El~l\1h 



.. -Lilnif1"UI'Wih'I 

'il€l1'iJ "bba,n,l.~bbt'i~~~hv1U I'Il1~. (2547). 'rIt)1:tam"Ll1£1Ullh1fl'J1J.1j (Connectivism). 

[€l€luhu]. bejhi1\11~'iJln : http://cubiccreative.org/blog/tag/connectivism/. , 
(1ufi~uej(m;jt'i 1 y.j'l'El-fl1I"1a-J 2553). 

~urrr\PlU 'lUI'l111"1i1. (2551). n1,,1-ti'[lhLLn~af1L~1i31J Excel lum.".fl&l£l1JLL1J1JL£I'WLLiI::Yi. 

[€l€luhu]. bej(1i1\11~'iJln : http://www.dss.go.th/dssweb/st-articles/files/ 
, 

bla_5_2549_excel-F-test.pdf (1ufi~uej(m;jt'i 1 y.jr)'El-fl1I"1a-J 2553). 

'lf1"11 l\1rf1\Pl~.(2544). L'rIfluflm"l~&liii1Li4£1m,,~itJ. n'i\lb'Yly.j"1: 'ilWlt'i\lmrnmnimntrtJ 
'IJ \ , 

1y.j~1tJ ~Ut'il1\PlU (Ud1rnlITm1).(2551). €l1'ill1tJ~€l€l1oay.j bbUlfil'l bl"l~€l\l~€l bbt'i~m1~Wlul. 
.... f' ~ J 
y.ja-Jy.jm\l'Yl 2. n1\1b'Yly.j"1: 

tf ..... IV 

~Wlt'i\lmrnmnl'YltJ1t'itJ 

Bandiera, 0., Larcinese, V and Rasul, I. (2010). Heterogeneous Class Size Effects: New 

Evidence from a Panel of University Students. Forthcoming, Economic Journal. 

[online]. Available from : http://www.voxeu.org/index.php?q=node/4471 [2010] 

Hoxby, C. (2000). The Effects of Class Size on Student Achievement: New Evidence from 

Natural Population Variation. Quarterly Journal of Economics 116: 1239-86. 

[online]. Available from : http://www.voxeu.org/index.php?q=node/4471 [2010] 

LL't1~e'WWflil.l~;n£l (VDO-Clip Website): 

U'Yl~ 1: Intro to Biochemistry 41 30: 

http://www.youtube.com/ 

watch?v=iZGAaAjdH_w&feature=PlayList&p= E5C 146FFo02D2574&playnexUrom= 

PL&playnext= 1&index=3 

Tour of an Animal Cell: http://www.youtube.com/ 

watch?v=PXbv95P3uhl&feature=related (4.36 m) 

Tour of a Plant Cell: http://www.youtube.com/watch?v=LMVQ-INMSVw&NR= 1 

(1.45 m) 
, 

U'Ylfi 2: Carbohydrates.m4v: http://www.youtube.com/watch?v=QckfYvIlVu4&feature=related 

(3.48 m) 

U'Yl~ 3: Voyage inside the Cell: Membrane: http://www.youtube.com/ 

watch?v=GWOlqf4Fqpg&feature=related (1.23 m) How Trans Fats Became Our 

Enemy: http(8.37 m) 

U'Yl~ 4: Science Animation (amino acids): http://www.youtube.com/watch?v=ha-DNTOooXk 

(2.04	 m) 

Protein Structure: http://www.youtube.com/watch?v=lijQ3a8yUYQ&NR= 1 (0.51 m) 

111~11a-J'Vl1i'YltJ1trtJI"I1~b~tJU 

t1~ Ii)\) fi:l,UU~ l!J (y.jr)'El-fl1I"1a-J-~\I'Vl1I"1a-J) M'<t'm 



J 
'IJ'Yl'Yl 5: A Basic Understanding of Enzymes: http://www.youtube.com/ 

watch?v=DPPkQnhsUaQ&feature=related (3.13 m) 
, 

'IJ'Ylfi 6: DNA STRUCTURE: http://www.youtube.com/watch?v=l-hrLs03KjY&NR= 1 ( 1. 12m) 
J 

'IJ'Yl'Yl 7: Anabolism-Catabolism : http://www.youtube.com/watch?v=voOM-Qjdj88 (0.55 m) 

Electron Transport Chain: http://www.youtube.com/ 

watch?v=xbJonbzt5Kw&feature=related (3.49 m) 
J 

'IJ'Yl'Yl 8: Glycolysis Overview for Cellular Respiration: http://www.youtube.com/watch?v=x­

stLxqPt6E&feature=related (1.21 m) 

Fermentation. Lactic Acid and Ethanol: http://www.youtube.com/ 

watch?v=Lk8xLrBUfg&feature=related (0.53 m) 

The Krebs Cycle Overview (Citric Acid Cycle) http://www.youtube.com/ 

watch?v=aCypoN3X7KQ&NR=1 (1.54 m) 
J 

'IJ'Yl'Yl 9:	 How cholesterol clogs your arteries: http://www.youtube.com/ 

watch?v=fLonh7ZesKs&feature=related (5.36 m) 
, 

'IJ'Ylfi 10: Glutathione: What is it and why is it important to my body?: http:/ / 

www.youtube.com/watch?v=8gH5ivBdRrk (6.38 m) 
J 

'IJ'Yl'Yl 11: Animation Cancer: http://www.youtube.com/ 

watch?v=unTshYSctAQ&feature=related (5.42m) 
J 

'IJ'Yl'Yl 12: DNA Replication: http://www.youtube.com/watch?v=-mtLXpgjHLO&NR= 1 (2.04 m) 
J 

'IJ'Yl'Yl 13:	 DNA Transcription and Protein Assembly: http://www.youtube.com/ 

watch?v=983Ihh20rGY&feature=related (3.02 m) 
J 

'IJ'Yl'Yl 14: Genetic Engineering Animation: http://www.youtube.com/watch?v=AEINuCL­

5wc&feature=related (3.04 m) 
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