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Abstract

The purposes of this research were to analyze and evaluate the efficiency of solar energy borehole
pumps, the amount of produced water per use, economic cost analysis and research integration with l€arning
and teaching of Anubankohkood School. The results showed that after installing the solar energy borehole
pumps which consisted of 10 solar panels with 325 watts, AC convertor with 2 horsepower (1.5 kilowatts),
3-phase borehole pumps with 2 horsepower that controlled water pumping using a paddle switch and a switch to
control pressure level in a 15-cubic water tank (15,000 liters) which worked together with electric” current from
electricity in order to compensate when the solar panels could not produce electric current. Light intensity,
electrical voltage and electric current produced by the solar panels were analyzed from~-08:00 to 17:00 and
found that if the light intensity increased, the electric current would increase by which the highest mean was at
12:00 with 50,725 lux gaining 5.94 ampere of electric current that could pump average-water of 80 liters
per minute or 4,800 liters per hour which could add water into the 15,000-liter water tank between 2.5 to
3 hours. This system could reduce 30 percent of electric expense of the schoot comparing with the same period.
The integration with science learning and teaching of grade 1 to grade 6 in-Anubankohkood School together
with the graduate students of Technology Program from Faculty Industrial Technology as well as lectures and
interested people, all together 127 people, using a five-level rating scale satisfaction questionnaire found
that the satisfaction in terms of understanding gained the highest level of satisfaction by which the X (Mean) of
understanding after training and practice was 4.88 or 97.60 percent./In terms_of knowledge use found that the
ability to competently practice the received knowledge!'on/ electrical power_and conform with the energy

reduction participation of the country gained the highest satisfaction of X-(Mean) 4.91 or 98.20 percent.

Keywords :  Solar Energy, Self-Reliance, Borehole Pumps

ATIENS INTHRILING, Nguals VUNFNS, AUFY 3jod, InT Keveq



v o

1337539851 mwssed U9 13 avuil 2 wWeunguniey - 59vIAu 2562 T

unin

T,iqL%'Elua‘gmaLngméfqagﬂuﬁuﬁLﬂulmxﬁml,a
a0UTOU szuuiwv’hm‘*ﬁmuag'ummzié’mmnmﬂﬂﬂw
daugﬁmﬂﬁﬁwmamLﬁaaamiﬁwma wanaeludeaneds
dwsulduunie ddduunsSunsualniidivsinaldifisane
somugesnslinu Wewnaniisunulsusy Saesn uas
fvndusuruinniinnudesnisldnszualiuiiosessu
thvisaisuunizgn lasamnglutisggeudsdimnudonis
nszualiiruinnIinunddagiunislsaseueyuianiege
ramnandusullulsaSoudonsldnsyualii q‘mfwmm

UauIAavemnelsaliey 4 MmensaluauuaIInNviIsnuLay
yransfegunzga e w.a.2553 deflvwingiigan
53 W guineleTasguinaug 1.5 useh dahilaliivls
VUNMTUELAUT Yune 15 @ (15,000 &n3) AN 15 45A5
ileuandneludsqasing q melulsaFou saudaiuine1nnss
FrpnutrsnaliuTinaiennaalutisnanaisy Aiaom
7l 1 wazdonud adlidredmivmsguinnmatusiluusay
WeullUTunags Tnetndeusmaanseualiivsslssoy
WWeuar 10,000 v BwnAnspudlphdinraanedesguil
vIna fovay 30 Fefimrmavlafiazaiasszuuguingae
BmsauntaUszudaaliseludansna @ns wmes,
2559, nsngAu 28)

amidl 1 Yauiena uaznmusiiuiivedlsaSeueyuianizgn

Tsa3eusyurainizgasinnudesnisiaswamg
s¥UUgUEIUIAIAIINNEI LA RS LUUTIN AL
Tngazshnsadanssudliitanuslesngad-dilo g
dieguintunanueuimavesmslsade iGunslinssua
Inlhiogumniz Tnoifunisadimgeunseualiian
nslunslgangaduindsnuiasaiingunldnu augiv
N13YTUNITNITRIUNITADWESUANEEN I WINY1ANENS
vowmnslsaFou famnvasleiifiiae insfagsdnnszualiiin
iioguindaenuias uagdndamailifiuaseniing
fannsolfszuugrihanssuuininiieguuingld (Hybrid
Technology) 3eflatnuminzaudusg19dsluimunszuy
guihuinadsndiuuasefingtuldiesdniulsaiou
ayvaine)a-lumImndnulituyaralugusuuunie
Lﬁmﬂssﬁw%mwm3§|U1§1é’aswa”qmul,t,mmﬁmé wazdadu
nsanAldTBnunasnuliihvemdsateu warlunimsiy

voansliliiiuuinie [Wuunaadeudvesyanaiiondeeg
vz WesnvalssFou o asduanuimeunsenug
wuveglaiduetned
fadufitedsldfnsaniiesAnwinisiaussuy
guiuimandsauuasorfingmelulsaFeusyuiainizgn

Y 9

gunainie)a Jaminnsin Wanunsondanseualuiuianig

'
=

famauies anAldanedunduas ysan1sawideiu
n133EuNIsERUAUINEImansLazinalulaguaslsuseu
oyuIAINIzNA LieadisfanTTuLaTuinuensFeuiiy
Ingneansifeatunaimdsnuansssurfuliusslowd
Wioszannsafianauies fenssudindnnimmisiaingsy
FaaghmnlinalsadeulduadugniludunisSounsaou
V89919158 UarAITNHLSATHUAUKUUAUNITEUS YNG9
Aoly

ATIENS INTHRUING, NYuals VUNFNs, AudY 3od, InT Kaves



v o

(v -4
mQUIzasA

1. wWeAnwdasiziwazyseiuussansain
izuuquﬁwmmawﬁwut,tmaWﬁmj‘ USuauiindale
san1stnlulgeau

2. Wefnyiaseiiuudaassgmansimngsy
°UaaﬁzUUguﬁwmmawé’mmuma’lﬁmé

3. WieysuN1TuITeAuAIsTeun1saous1uy
a 4 = =
Ieransuaralulagvadlsasyy

gunInluazIsANliuNsIdY
mu%ﬁ]’aﬂfﬁwmiﬁﬂmLLazﬁwuﬁzwguﬁﬂmma
Wé’\‘m'1uu,ma'1ﬁm?wuﬁawmmaﬂuﬁyumﬁqﬁauayma
Wn1gna Jaminnen Wathnszualii7la Ul s ausu
ﬂizLLﬁlWﬁ’]ﬁ]’lﬂﬂ’livLWﬁ’l‘i]"]EﬂﬁﬁULﬂ%‘laﬂquﬁ’] UIA 2 WIS
(1,500 Jnd) laediign1saniuniside waziiiudeyaluyas
Wioullguieu 89 Weudunay WUEIsN1saiiunside 4 dw
et
daufl 1 msdaadreszuuguituiaandeny
wasenfing
1.1 ﬁwmiwuquﬁwmmawé’qmuLmeﬁmé
LLU‘U‘WJWWmumﬂuﬁuﬁisqﬁauaymaLngm I IR0
Fanndi 2 Imam&qqﬂmaism 7 muiildoonuuulilnduly
PUNATFIU 3N, 022013-59 Boq mmg’mmﬁﬁmﬁ”’qmﬂw%
dgususemdlne : ssuunsuaalnihanndsnuuaseling
famuundsan Gmnssuanuuialsemelng luwsgusy
19U, 2561)
1.2 amﬁqﬁmqﬂﬂsqu - MMUFULDVIDIN T

2RNLUVINAS Y WU wieleawaaslaNansIuddmey

8 3asIveTlwwssal U9 13 auu] 2 ifounguniny - §avAu 2562

(Polycrystalline Silicon Solar Cell) aun 325 Tag fvie
Suntech §u STP325-24/VFW §1171 10 s 1A383uUas
Tifnszuaadu (nverter) 8%e Novem wuia 2/useia
(1,500 Tme) LLazLﬂ%iaqgjuﬁwmmmzwimlﬁwmmaaé’u
1A 3 wla (220 Taadt 50 1F5ed) Brfounsandu (Franklin)
Juies Sud (luinaunuiaa) Taeflvwialuin 97U
14 Tusn dwingaw 5 Alandy UssAvsnilunisguils
Usunanin 100 ansdounit AisziuandBn 55 Whs uas
UsyAvBnmgeaaldUTinani1 30 Anssauadt Asyduand
82 wms (nyslveiamn, 2554)

13 amﬁ”’mmmw}umﬁﬁmmswquﬁwmma
wiunasenfing Tapthaunsalnieng Aadalinielundes
YUINANAIN 30 IWURLAT £12 43 [wuhlung Lavan
15 wudes Ysenausay ddlwinszuanss (DC) vuin
15 wonwds [@msunszualndnlusaziulvaniu @ing
Iuifnseuanse (BC Circuit Breaker) dmsudinmanszualviiin
fnanusdlea@ad (gUnsalteaduiinaaluinnszuanss
(DC<Surge’ Protection) d@wsulesiunseualniliiiuain
fesssumd dreunsaidmsuszuuliinssuaadu Ysenau
e gupsnitesnuiehininsswaadu (AC Surge Protection)
dmsunsnsgannnszudlniihvesnsivin edndlninssuasau
(AC Circuit Breaker) dwisusinsossuufidousonseualnil
nnas i

14 améiy’qsqmmuqumiﬁmﬁaszwguﬁwmma
Uszneusey aedygraaintlunie (Paddle Flow Switch)
LﬁaﬁmﬁwﬁL%ﬂﬂ%mmﬂfwﬁasﬂuﬂaﬂamma uazady QI
muRuussFulunmufuth (Pressure Tank) levimihiide
mm&?’faqmi@uﬁwLﬁﬁﬂzjmsuuuﬁuﬁwmm 15 A7 (15,000 &n3)

fiRauAu

i1 ill]] | Sy
I
I
I
I
]

snlvidasuay

aeusfiull

| awlvidnaiasguiimia | —x

% atunaia
way

Fumanes l

eilavauinna

WAT9gUUTUIATA

21NN 2 izwquﬁwmmawé’qmuummﬁmé

ATIENS INTHRILING, Nguals VUNFNS, AUFY 3jod, InT Keveq



v o

1337539851 nwssel U9 13 avuil 2 Weunguniey - 599IA 2562 9

doii 2 n1sAnerdiasieiuazuszifiuna
UszanSnmnisideu
wé’amﬂﬁwLﬁumﬁma%”wﬁzwquﬁﬂmma
WA LA UAY IN1INAFEUNITITIUYDITEUU
o3unedunounslday 3wmzﬁﬁwuquﬁwmmawé’wm
wase9ing lagyinisnadeuinusuiaanuduLas (Light
Intensity Meter) feia3asindvie Pro’s Kit u MT-4017
fifinananisasuntasainszualnin wazatusesului
sheflimesivie Uni-T fu UT204 Anwmaisonisvinauues
szuu =lnarfudeyalutianan 08.00 u. fis 17.00 u. 10de
6 asdlu 1 Falus udrhmauirsziussansnmusasEuU
1A8NMTYINNUTINAUTEHININA I ULE IR Aun s Lalwin
finannnsladi
duil 3 msAnuAasziduulaasuganans
AINTIY
MIN13ANYITATIENAUNWTUATUTAERNS
%mfmm1ﬂmiamua%qwuuquﬁwmmawé’muuaamﬁmET
Lﬁamqmﬁmnu (Break Even Point) 91naunnsi (1)
BEP, = FC/(SUU - VCU) (1)

e
BEP, = qaAunu (Milaw)
FC = eldsreail (um)
SU, = s1aiesieviag (Un/viie)
VC, = AlTnewlsiusienias

(U/mie)
szernalun1sAuYU (Payback Period) #lHlu
NNV UATINTFUUFUINUINIANG WA TR AINEENTS

a

7 (2)

PBP = MC/P 2
e
PBP = szeiiadtunishunu ()
MC = enlgarelunsasiesyuu (um)
P = mils WA

Tnoiaswgmaniimassudunsiesgiile
TdansUsendandneans IasuiuanuAuawazneliiie
Ustlevtnniige e ieetiesiian 1unsussiiiusumu
Wisuitumanouunilesunmsamu lunsussdualdane
YDINTANITFUUIATOFUINU AN LA TiRg

douil 4 dnevanesinuFuIde uazysanms
N1338UNTHOY
thesdmnuy wazmaluladiléfnatd v
018M8A YINUINIIN1TIEUN1TABUAUII8TY N4 Y
InemaniglsaSeuoyuianizgn nguyvy Lieaiisesd
AnudFundsumaundiAntuniyumu annsgA el
sunaarulnih Yssiliunsaeveamalulagiagnisyiuuy
Uszilluanuianelavesidniunsaensamalulagnuive
wiau 3 neu Useneusne meuil 1 Teyarialwim 01y sedu
MSANY UaLend) meudl 2 AIMARLuEDN1STAlATINS
gneveamalulagaddeaundserulniia (msiudniasns
Jalasansainunaslatie sudselosiiulaainnisadisiu
Tasansanenenweluladeuddy thaiuiildluveenase
Tudulatng uagdesnssuusnstienenasinuimulan
NaN5338) mawil 3 pnuitiwalavestfunisanemenmelulad
(Auenuipnugala-suanufienela wardunsiinnug
1) uaznoud 4 deiausuuzifisida

NaN1539Y

wamir{‘fﬂa%'wszwguﬁqmmawé’wml,l,aqmﬁmé
wiuiemauesnsluiuilssdsuayuainizgn Sarinaa

1. wan1sanmeunsleanwad (Solar Cell)
SunasuuEeing

nansAnsaunslanad (Solar Cell) Sundanu

wasenfing WU susdsdmsunnwadlsawadfiuanzay
Gll?Jﬂ’ﬁam(;l’;ﬂ33‘UUQU&’]U’]@’]&W&N’WLLHQ@’]%WEj‘lfu gnamé?q
DY UUNAIAIYDIDIATOUUA ﬁﬂqﬂﬂiﬁamﬁy’wizﬂaﬁﬂﬁm
s1vevaliflen d8naoug Wuwnaud Jawnaud dwesng
Fanmit 3 Tnglduiivuinnnunine 10 wes o1 2 wes
'muwé’qmmzLﬁaqaauejﬁmﬁ’ulﬂmmLLmsJ'nsummmsSau
Funnslgawadides 15 1 20 os luneiteld Ssazanunse
fundanunnuaseiingldfnasniatu (uasuns Suna, 2559)
Sﬂﬁy’qLﬂuiﬂmummgmmsamﬁq J@n. 022013-59 509
u1m3gwuﬂwsaw‘?qma"l,w%ﬁm%’wizmﬂiwa © STUUNISHEN
lvxhﬂwmﬂwé’muLLaqmﬁméﬁamﬁy’wwé’mwﬁwugmmmiwdw
15 89 20 o9 dwiuRnsailaWiousuinld (True South)
AINANIZTNUFDANTTOULUDITEUY

ATIENS INTHRUING, NYuals VUNFNs, AudY 3od, InT Kaves



AN 3 NARAILEELAG ULMEIANBIAITEYLIS

Asfndaunsleawad SuduannAiulaiui
Fidsmsnaundleanaduun 2x1 MSIUUATADLNS Harn
$1uau 10 wwe (mufildvhnisesnuuuls) dhurBandaan
ﬂimﬁaaaau@' (Roof tile kit) mwué’uﬂéuﬁuaﬂﬂsmﬁmﬁw
asnrvasluligatuaiuvesoinns Tnedsyesriesening
98n 1.5 W3 Y159ezgiiillen (Aluminum Rail) 319UuN
PandinnitoAndaunslaaneadlUauuuieifofy YL
Teauwadnenduluan wdsnduihgunsaidudngudig
unslwa1wasd (End Clamp Solar Module) Tluulaiansnsa
yfudald 1sundleawadriegunsalfudnsena 1w
lwauwaa (Middle Clamp Solar Module) Fuusndaliuiiy

ANAIUAIINTAAAILHITALUAUATU T1UU 10 Urs wazTunsel

'
a

finnuenvesssezgiidenlaimeiviuuunslaigadi
wfaks fanunsoldyaressegiidenld (Rail Splice Kit)
Lﬁaamﬂmmmwaqswas@Lﬁwu UM .20 [@H5F03

dmsunmsidleusensasveiisamadiy iesn
nszualidilamdulniinssuanse Aundddnvasisazung
sxfidaiuandneiu fie S4auan (+) wazthau- O ¥ldne
Arounsiudasdiidinseanwuunsld lnsavsely
dnvnuzasaseynsy Ao vhdauin @), wad 1 Widhdaeu O
youneil 2 wazthinay () vosuneit 1 Idhdauinveuns
7l 2 elilsusasulniiige uinseualnihazindunaon

2. Namsﬁm?ly'uﬂ%eguﬁ'nnmawé'wmLLEN
a1%ind

wamsaﬂéﬁg&Lﬂ%iaqquﬁwuwmawé’wuummﬁmé
WU ﬁauv’hmsﬁﬂ&”’ﬂm%aquﬁw insivieuazgunsal
9 9 yassyURNTTSAaRelS Reusd 1.6.2553 oonun
Aoy Md IR INAN AT AT InUBUIANA Laso LT
Aeufiavyiinasiame fanmit ¢ Tasduneunisanasyinnns
LS HUAIUNS DUTBIUBLABNNTTINAINEEBIAUSNAUUINUD

10 957539851 lnwssal U9 13 aUudl 2 Weunguniny - 899IRs 2562

Mntutassmdesadlunislulelianaudngele
vnsiaudeieiesduiaay vimnduiddaddandan
wTundunuuouina seauninhiituiniidnuprla
Laifidqgu Fohnmge asnaevannvelvindeuldonu dag

MsfinAsaTosguInuInaaslumLiy

AT 4 N1TANUUINNANBUYINNSANG

WEWINANLA AU UIANE WU NMSBARAELIN
vhnaswFeggunant Inenisuszneueiesguiumaiiy
LOPBSIWR 2 U5 3 wa Wousoangliiugfuang il
wAULPET (VET) %ﬁ%ﬁm&111/\1&1'@slagjmaluﬁumsﬂmﬁaﬂaﬁu
NA3ANINAsATEIMURUEIBLUUAEaNY UalIndads YuIn
6-HaAunT mv‘hms%m?mqﬂuﬁwmmaiﬁaaammum
AMRANUDIUBUING IG]EJL}J/u%ElgﬁuU@ﬁJULﬂ%aﬁQU‘lj’l‘U’M’m
vnsaakeiath wun 2 S feinderuentuieiesgui
e nswdeuietnadlulute Feduneudinandedd
AuseaTasyiaduag19uin Lﬁaqmﬂm?mquﬁwmma
grannuauasivluveuinald Wouseszwinaiadaenia
Uszanussniundedluduindeiuen wdmuindedlviviess
fumuaudnvesUeiiszey 53 was leefisuauviewiiu
13 viou vhnsUanUsuimadaen-Ta vue 8 i Snannads
FUUDAEAAINARILAAINEATUANNANYDIUD WaIINTT
WousevielUfinuusifiuindsuunevioan 2 91 - 1(1/4) T
iodshTulufusaneusiui v 15 @1 (15,000 ang)
dwfunsdeuseasliin Tagldaelnfiwnuies (veT)
YR 3x2.5 Tadiung GiE]M’H]’Iﬂ‘Q@ﬂ’JU@EJﬁE]Qjﬂ?&lﬂﬁ@ﬂ‘ﬂ@ﬂ
o1mseyua Tnsnsianelnosvieudninisilsasiuiile
Ueafudunedmivingeu uazyanaiild

3. Namiﬁmﬁ”aisuumuqum‘%'aqguﬁ'lmma
NaULER NS

mami&méiu’ﬁswﬁmiamuaum%ﬂg‘uﬁﬂmma
NEIULEDTIRE WU fqmé’m%"uaméy’nﬁzgmmucﬂugﬂamé?nagj

v
o v a o

meluriesiniFeutueyuia lnerhaunsaling 4 NdAgysag

o

ATIENS ITHAUING, NgWaly TUNFNG, pUSY yed, InT Kanad



o

19515385 nnssed U9 13 avudl 2 iweunguniny - G9mpu 2562 11

aslunass WU dunesnes un 2 L5 Thdlnihnseuanss
(DO) awn 15 wauwds aunsaldasiudeinliia DC, AC
(Surge Protection) a@3ndluindnnenszualnin DC, AC
(Circuit Breaker) wazimasluianszuaadu Fannd 5
iegnisldusinanszualwinainnnslafiild fuszuy
qvﬁﬂmmawﬁmuummﬁm‘ Snvieds@usansavaeu
Anszualnidldlunsasiouls

msfiasszuuisiosguiImandsnulasenfing
Wussuunaunau wiefiSendn szuulausnd (Aybrid
Technology) sevinanszualyifinfisnannmslwindrniniae
waznszualiiinfiunanuwdleaniead aunsousnnisien
oonidu 2 dw fie dwdl 1 szuulslihanslwihasugiine
Tasmsihnszualwiisiudmeslniuilegainsade ulin
nszualiinfiszuuisluldiam sesiugunsaliasiuiieinlyiin

Ten1sgunsal
1waduasoning  2.3d DC 3.DC Surge protection
4.DC Circuit breaker 5.AC Circuit breaker 6.AC Surge
protection  7.8waesiaes 2 uswh 3 wla  8.u3ndlelen
1000 Taadt 50 wpsud$  9.nwuzifuthown 15 aua.
10a8nduseud 11andlume 12 mesTamsléliih Ac
131nfha0n nvla. AC 220 Taadt 14.0aunana 2 wsedh 3 i
154783 (NS1IA) 1.5 LuAS

Ananwaiangl
)

©

w
()
(ee@iu)
(ediynod
(e VCT)

AT 5 SPUUASOIEUINUIATANE LA TIRg

U1 : ASENE RTINS Wazanly (2561)

nsEuaaaU AC (Surge Protection) shuiuaindidfiansewaasu
(AC Circuit Breaker) Lito@nsaasaslui{afizdnannasiuiii
udhnseualnineuusadlalon vwne 1000128650 wouuus
Wewdadlidulninssuansedouliiiudunesines dwd 2
syuU N TINa NN LA AR vTna 325 Sag Sauu
10 wHe g unndnuidd@tiiansetanss (DC) vun
15 uouut$ ndmanifu Asualiiasiugunsaitioatuih
Hnlnnszuansy DC (Surge Protection) neudud1aing
Innszuanse (DC. Circuit Breaker) @vSufnmal9as
Ininszuanse watnseualiinauusaslalon vuia 1000
Thas 50 wonids iothnszualvihdndunesnes ieulas
Tdunseualiedu awin 220 Tad ﬂaﬂﬁﬁ’um%aquﬁﬂ
v1na Ingdlossuuyaudunesimesisynisnsnaunssua
Inaannuadleawaaney wnluiiiesnedaasiensyualiin

a1 ievameaudeanisnszudliihvesszuy
uaziitemnulaenduvassuy 3dldiinshnsesyuunsnid Tag
Twimeauns vus 1.5 wns deadlufiupuuinudnanidie
FamsAnsaszuunssazteliTidumeiiamsatinsyua
IifhiAstulaashuldiSafian uasuns Suwa, 2559)
4. wamsaﬂé"aizuuﬁ'ﬂm’am?}aeg‘uﬁﬂmma
NAIULEID RS
maﬂﬁamf?}gﬁwuﬁmam’émquﬁwmma WUT

'3

gunsal

dryga 990U 2 WU iivevenanuziuaedygyn VAF T

dnfunsrvasuiiniu AUz AvtnIEdaailane

wssguiuIaiianu laud anedyaauaindlunie (Paddle
Flow Switch) au1a 250 Taad 15 uenuUs uavaudyqiod
ruauwsulunmusiui (Pressure Tank) Aan1ndl 6

ATIENS INTHRUING, NYuals VUNFNs, AudY 3od, InT Kaves



AUV 2 WioungunIny - 89MIAN 2562

MW 6 @intlune wagaIntaAIuANLIIRUL

Y A o a o < a S
NUNNANVDIEINY IUNI8IEABULTAUSUIUN
a i | = A a - a o ° |
negluvauinadmniivsunant aindnasyiinisnedsas
UaNdUNesMas iguinTunnainuauinia waziilauily
Uaviun wioranisaeiduinainveuinanasddiaiosgu
WUIMangATIInY duntivesgunsalaiunNsEAuLTIRY
Tunrvuziiui agvimiidasessasliiadesguiiuinia
Mauiuniy Tnsdioseauinlunsusiivanasdaseaunaean
Y & o Y oA o o a I s v Al -
Wbl Avimdfdsdygraliddunesmesiviniesguin
e uaslletgnifudsszauaiganisaenld Adsdyain
TgBuneswesiiaTesaulIuImangariniaIu
a ' a a 17
NaN5IATIZIaTUSTUNAUSEANS AMNNNT U
1. Han15ANEINTIHUTZUUEUNIUINIEA AT
a ¢ = ] a
uasefinduuuianinuadluiunlsefouayuiainizga
FMINATIA
HAaN15ANYINTITMUTTUUgUIUIAANEIY
waeeniing wud1 vaanfiiafegunTaliag 9 AFUNIHAILN

gonuuuliudtiy vhnsesiaaeuszauthiieglutauipa

vy
o =¢

eusievataeli sz iildduhduluivdanivue

< 3 ~

T RL IR EAIRTI]
IMMsnaIndAIUANNSYIRUANGRIAIUANTEUY

gjuﬁnmmawé’wWuLLadmﬁmﬂUﬁﬁwme “On” Wialaszuu

Tgunsainenaesniuauyiiay Reszuuliinnainnsli

wagszuulnindsnuwasefng dunndadnes wandna
Tugunansaussiu wagaInsewalitil AraudveesEuU
(50 F309) sruvazvinsliadiandegluveuinia
FINANUANYURAUNG 991N LN UL D TR BSUY
Mfndydnuainne o) lnevnlinuiiaunile q wsesguin

° o P a )
U189 uUA - Ingfansewa il 1Au1a1nwdsany

a e = = A
wase iR naw- BannUsunaunselndnluiieans syuuae
iandshensgialniannisiiindugiinialaednludi
Ingsguuazyhauauanuaingdlunie (Paddle Flow Switch)
'Y/ 4 o o 2 9
uazadndanuausEAuwsnulunvuzinull (Pressure Tank)
=1 U, a 6 fa 5 & A g

lnpHandunnveweilinoivesgunsalduiesines fie asqu
YA “RUN” L“T;Jumiuaﬂfj’]Lﬂ%qgjuﬁ’]mmaﬁ’]é’w‘hmu
2 (Ailolwatudunawmesiui, 2560 : 8)

2. HANISIATITTZUUGUUIVIAIANE 9T
waganfing

HANTIATIENTZUUEUEIUIAENATULEIR TR
1gYinNINAFBULATOIEULIUINNG YA 2 W5 (1,500 Tad)
wud Anseualnifieiesguiiuiniadeants duwe 5.9
wanwds vimsiivdoyalugaean 08.00 u. v 17.00 w.
wde 6 asslu 1 Wilue eunniilagiade 32-35 esmwailes
JaUsunuany Wuwas Usunalias waznsewaluiiile
PINLEIANTARLINANINTIN 1

ATIENS INTHRILING, Nguals VUNFNS, AUFY 3jod, InT Keveq



v o

21357539857 wwssed U9 13 auudl 2 ounguniny - §9Au 2562 13

A5 1 HANITIATIEATPUUFUINUINANE UM TR

JEYTLIAN AMNLTULES ALTIAY AN TELLE
(Fala9) (an<) (Tas) (wouuys)
08.00 . 26,147 408 1.11
09.00 . 35,423 414 1.48
10.00 u. 46,529 416 3.26
11.00 u. 49,391 415 4.64
12.00 u. 50,725 404 5.94
13.00 u. 50,355 409 5.88
14.00 u. 49,519 401 5.92
15.00 u. 48,885 401 5.90
16.00 u. 34,303 405 4.94
17.00 u. 26,914 401 2.43

NANISIATITRANMNULLLES WU USUauadny
% N oA X AN oA a
Wikaszlaninduariiaiunussernaitiuld Tnenns
o v A P v . . =
TmeLAIsilenadaunuunEs (Light Intensity Meter) &3
Py 1 A ¢ YIS
WsraziIan 08.00 U. ANUWLLEINNANBITIRgaz el uSua
Yoy lneLaduwiniu 26,147 and Wiossornaliudy wavazd
v o X A a a ' A a
LU UL ANT UL o US U UWEIINA9TIng 9z T US U
ANUDLRARALTY LDIUININNNNSLADTVRIN MR TLARDU
nArngiusanludiiangiunn Tagaiuisaina1usuna

60000 1

(&nd)

50000 A

40000 1

v

FUIUAIULVULLEN

30000 1

20000 A

a

10000 4

U

0 T T T T T T T T T 1

08,00 . 09.00 u. 10.00 u. 11.00 . 12.00 . 13.00 u. 14.00'w. 15,00°11;-16.00 u. 17.00 .

Lan ()

USunaunsewalvi ouwus)

8:.00 4. 9.00 w. 10.00 . 11.00 . 12.00 . 13.00 u. 14.00 . 15.00 ¥. 16.00 u. 17.00 u.
a1 (3lu)

Anudunasliaealunaigae 12.00 u. lnswdsdiaiiy
Py A A a ] Al o

50,725 809 LagariAnaswialulanad LeseeeiaInadann
12.00 . NSTAUMIIIDTULES 26,914 dng Srazan 17.00 u.
ANMUAUNUSVRITEELLIBT USUIUAMUWULES wsasululdn
waznsesaldn Fsnani 7 sdunalein asidnwanidu
JUnTalua1 RAUTIINANUTNLERENUNINEALUYIIAT
12.00'1 £9 15.00 U. e USU AT ULEINNLEIE Lwaa
3 a a ] (9

AagnannsswalnireanunuSunamnnuny

5009
400 H_‘_‘\H—'Q—Q-—Q—Q
300 7
200 1

100 1

USanauusasulndy (Thas)

0 T T T T T T T T T )

800U 900 10.00%. 11009, 1200%, 1300 u. 1400w, 15001, 1600% 17001,
L@ (@lug)

AN 7 ANUFURUSURISTLLIAN AUUSHIUANULLES wsaRulnin waznsewaliia

ATIENS INTHRUING, NYuals VUNFNs, AudY 3od, InT Kaves



KaN15IASIEVALTIUlNAN wudn Ausesulnen
seflalndidosiu Weownmnnsdeusessuuiidudnuae
19958YNIY %mﬂﬁléﬁmﬁuﬁqqaﬁmm Tnelovhnisiiu
ToyaluszozEuduaziussiulneade 408 had luaanm
08.00 u. wazszduuswiulnlfinaziidngegniina 10.00 .
Tnatadowiriu 416 Tad wazasddnvaznsmiiudunse
wiluunsanatesesiiuadeudununslvavad
dawaltiSunauseulniianas st 7 uansnuduius
¥9958ElIan WarUSuauseaulnin

NanN15IAsIEvAInsELaElNi wudn Anszualndn
szfianuduiug fuUsuaaudunas Tnediefiusuna
pudunannansz gl findsldanuadsasasiazs
Usunasnniguiy TaeluszozBududl 08.00 u. awnsaiam
nszualiiiliusine 1.11 wouuwds dloszeznamiiuly Usna
anuduuaniivgeduanssudliiihfdnlifasfugen i
Tnganunsatalddl 5.94 wouuds fian 12.00 u. fnwi 7
wansrETUSYRssToTnan warUSinanssualiii fa
Snvazvensmilgidinudenndasiunsiaessuie
ATUIULLES

mamﬁwmwhnmaamzuuquﬁwmmawé’amu
wao1iing wu TutiaBudumuSinannuuaiusn
HapsruuguinuInie agvinisianszualnihainnsli
daugiaadmnvawe daaliszuudosiieninszualndi
sl wazazdes q annsfiannaslugianatiisetu
Tednuwadanunsanannszudlaifiiliaedu aussuu @ anhso
Mmaulsanmsudnnseualnihanuassaias lniegas 100
Tutnaiindnnssualiihldvhfuswaemudaamnsuelnih
suam%mquﬁwmma wu Tumaudnan 08:00 1. STUURBINTT
nszualniinfisedu 5.9 wonuud Tudiandienangunse
nannsvualwinfisedu 111 wonuyd dariugereefian
nszwalniiainnisiiifrdiugiiniadn 4.79 wenuyus
Wigulgunugaanan 12.00 W ukslkanwadaunsonan
nszualuinldgeand 5.94 wouuls Fadunarasann
arsefingweandunnslyatigaginlissuy v lddess
nszualnihanaisiaihdiunliaig WS zazuBesyaraan
fiszuu 9 awnsanddnszianialiun sxdwmalvannnsly
aszualwihasuSuamanliiinsyualnivemnslsaSounay
anaInIe Lavds null ﬂ%mmﬁwﬁlﬁmﬂwuuquﬁwmma
Wi UL ing-fusinaildlaoeds 80 ansdeund
W30 4,800-Ansadalis

14 9537539851 wwssal U9 13 aUuil 2 Weunguniny - 891IRu 2562

HAN1TAATIZRUNUTUATHIAANSIAINTIH
NFAATILAATHFANANTIAINTIN WUDAUSZAOY

lumsiasigvieanidu 3 au Ae suaildanglunsaitunis
Hanun ﬁmqwﬁunmmszwLﬂ%@qquﬁwmmawé’mu
LI Ang ﬁﬁuizwnaﬂumiﬁm@umaﬁwum%"aaquﬁw
vimandnunasoindlaeisoaziBoadarolul

1. alddeiiintuluairessuuiniosguin
VIMANaULEIeag (Umael) Tnedmunlisaasyuy
Lﬂ%‘laqquﬁwwmawé’amuuaamﬁméﬁwhﬁ’u 340,000 UM
yareniledud 25 wdedosny 20 wesAlATe
(NUUINIINIIAGIRAENTNG AL, 2561) 019n151H911wNe
TwawadlnoindoUseann 25-0 Lazsnsnendes fevas
7.12 sia¥ (suiAnsuuadszwielng, 2561) 8n31n131U1395nW
iwuquﬁwmmawé’mmmmﬁmé Wwdiuay 5 vindetu
maoanar 1(@)(365 Su)-waziiiesanssuulaiafildiu
wuuguﬁwmmawé’mmmqmﬁmETGT@@ﬁwmzLLﬂiWﬁwm
mslhuunzdandadlunandliindsuanuaseiing
Tnoamzidmnaniudoslisiuunssualiilunisgu
Uinalaode 1 falussety sruauwmiaeild 1.5 wiae
Wudu, 7.5 vvmedn masaiurhalisiniunes S1uiu
244 S aziienliievanun 29,060 Umsed

2. 9AuUNU (Break even point) ¥85¥UY
guihuimnandsuuaending Tnodmualidnsinisls
ﬂ%mmﬁwaﬂﬁaL%&JuaqmaLﬂwqmaé"wia?uﬂixmm 15 @2
(15,000 §n3) Lﬂ%‘laqquﬁw uA 2 13931 (1,500 TRA) vinanu
Tngldunsloanaad vun 325 106 314U 10 WHI HARNTYUE
Tniilganunsloanead vu1n 325 08 1 10 WHa
I§Usinaniededl 30 ansreudt asldnansiy 8.3¢ dalug
sodu wirduldnszualadn 12.51 wiheneTy Andudu
62.55 v msiaiu 13 16,512 vmsal Juvhauldsiuiunge
Wiy 244 Yu wihdvanunsauseudaainseualninle 3,053
mirwded dedugadunuavedil 14,434.66 vindel wio
1,153.85 wigsiol

3. swzanﬂumsﬁunusuaﬁwuguﬁwmma
wiuuasening Tnonszualwifiunldfuszuugui
UIMaNaIULEIeAndndnlaanunleaisas vinlianunse
Uszudaalgarelunisiinszualnirainnistnidalawingu
62.55 nuqemal 1se 16,512 umsal (Ansiananlulia
wheay 5 uw) Sswvilrlsfeussernalunsiunurniy
1.59 U vieuseune 1 U 7 hiou 5 Ju

ATIENS INTHRILING, Nguals VUNFNS, AUFY 3jod, InT Keveq



o

13315 wnssed U9 13 avvdl 2 weunguniny - 59inu 2562 15

nansanenaamalulad LazysuIN1INISEEY
QUG

Lﬁ'aﬁwLﬁumiﬁﬂéﬁgﬁizuuquﬁnmmawﬁwm
wasefinduuuiiemnaueaaiaBouies thnansidumenon
welulad wazysaunInsseunsaeuluseiviinermans
Fulszanfnw®il 1 81 6 veddsaoueyuiainizgn S
n5n Sdvdnd@nwindangasimalulagdadin a19139
wlulaBesramingsu $uU7 1 was 2 AaswAlulaBasavnssy
winendeswagslungsdl aananse wasiiialemlus
F1UIU 127 AW o 15USEUBYUIANIENA B1LABIN1ENA
Jrdaasa Wnalunisaenensdausiundsnumauny
nmslileanead waznisuszgnaldan

1. wuvgeuaIunaInIsateneninalulad
wiadu 4 meu Uszneusny meudl 1 deyaily meudl 2
awAniudensdalasamsmeneameluladinuide neud 3
anufianelavesyfunisanenennalulad wazmeudl 4
Torausuugiiudy sanseeveamealulad wui aniunw
vouliteyasin 127 au wvadumewe 65 au (Fovas 51.20)
e 62 au (Fesag 48.80) 91y 15 U $1uau 56 Au
(Soway 44.10) 5e1ing 16 §ia 25 Y §1u3u 2 Au (Fogay 1.10)
581319 26 e 35 U 913U 51 au (Seway 40.20) s¥ning 36
91945 U 9707 8 AU (Sewar 6.30) 5eWin 46 1 55 U 91uiu
9 A (Fowaz 7.10) wazannndn 55 Y uau 1 A (Fewaz 0.80)
SEAUNSANYY NI {insunisateneanaluladiisedu
nsfnydulszaufinwigean S1uau 60 au ($oway 47.20)
auUSyay 31uu 1 AU (Fewar 0.80) USeyeyns IuIU6T Al
($oway 48.00) Useuay1 v §1uau 5 au (Soway 3.90) @aaunm
wud TnSew/dndng 919U 117 Au (Sogay 92.10) 1519013
U 3 AU (Geway 2.40) WilnNUYesy/iTiaman I
4 Ay (Segaz 3.10) g3nvdum 91w 2 Gayay-1.60) uax
NYATNS 913U 1 AU (Fewa 0.80)

2. AuAaLiumnanIsdalasinisaienen
wAluladewidy wudl vunsIugRaIn1IalasnIgIIn
wddlaths (reuldinnndn 1de) dusud 1 Ao Az/en9138
Andufesay 99.20.maaid 2 vl dulsslevidula
nnsrTnlesinasanenenmalulagauide (neuld
wnndn 1 4e) Suduilt Ae iimyunnad/Uszaunisal Amdu
Yovay 74.80 yuiai-3 vinudanuiildluveisuase
Tusuila (reBldinnnnin™1 4e) Susiul 1 Ao Uszgndilu
osrnuilval | Amdudesas 83.50 vuaedl 4 viwudosnis
fuusnasangnanasdnuiaulaanuan1side (meuld
1NAA 198) §usufi 1 fe sumdaamumaunu/eydnswday
Andusegaz 89.80

3. avwianelavesfunisieneamalulad
wuin suanuianudila seduanufianelawiniige
Jududu 1 Ao viudianug anudilandsniseusy uee
AnUFTR Aedes X (Mean) 4.88 Anidufesas 97/60
suaufianela szdumawelanniigaidusudu 1 Ao
Taqusrasdlunisdnlasanisuazuselovddildsu way
muilanslaseruinnuannsafidemeneiiuduesinenns
Aade X (Mean) 4.88 Anidudesas97.60 daunisi
anululduselond seduanufiewelasnigmdususu 1
fio viruaansahmudlsuluyfoRmusaundsnulin
THAnAdey wavaenndasiunasiidiusinannisld
wauvesUszing dlnds X (Mean) 491 Andufesas
98.20

dsUuazanusIena

1. mﬁLﬂiwﬁﬂiz?m%mmwuquﬁﬂmma
NASULEIDTING Imaﬁwmnﬁusﬁagaﬁ”’q WA luYaKa1 08.00 .
f9 17.00 u/tedn 6 asdlu 1 Halus gmnilaeiade 32-35
prwaldeg Jausinaiaudunes Usinauswulni wag
nsgualihildsanulsansad W wwaltuuSunaay
WungiRunsyualviiazundnfindwideUsuiauasain
miverfindariiuinamnudunanfiafunusyoznandiinuld
diosanannisinasvesmsenfingfindeunniians usenly
fafiesieiunn InvanunsadnAnannudusadlaganly
Vaiea 12.00 U, wasiisuiiu 50,725 and anseualii
Afaldgegavindu 5.94 wouuds Tnefidnvazveansiu
nszualiiriinuaenaaeinunsINYeIUSUIUANUTNLES
duusasulnihavilenlndidsafunaeniiatisnan

2. FununsadiesEuguiUIAand LAY
919Ing iy 340,000 U o1gn1siTuLRlYEEad
TagiedsUsznu 25 ¥ wdswhaulissiungs $uou
244 ¥u w1 agdialdeitomn 29,060 vnsel aadunu
(Break Even Point) slomslfuiuamivedsadouoyuia
Lngmaé"sﬁaﬁfu Useanay 15 A7 (15,000 an5) Anduidu
62.55 U msie il vi3e 16,512 ymsial Juviauldsiuiuvge
WU 244 Tu wnuaiunsausendaninseualiinle
3,053 nuauned Amdudu 14,434.66 Uneel wse
1,153.85 “turwsal 33EJ3Laaﬂumaﬁumﬁmmsaﬂawé’m
Anlgarelunislynssualiirarnnisludqlawindu 62.55
nrenel 130 16,512 vmnel (AasiAiAlniwuleay
5 U1) GeagiililsaGeuisvoznanlunmsfunuiiniu 1.59 T
wiaUszana 19 7 wWou 5 5u ilssnainnidlsaSeuanse
wannszualiihdouliitussuuguininaldies anmsfiom

ATIENS INTHRUING, NYuals VUNFNs, AudY 3od, InT Kaves



nszualihwesnsluiinas Ssaonadesiufita arunensina
wawsiln Fesgadena (2558) lavhAnwinisuseidiuanudue
yaATegmansvessrUUgU G LA indiiionsinens
Taaiiununadeyaninnisdunvaiinunsnsgimadlday
szuuguimdsruuasofindlufuiivhmainunsvesau Tng
ﬁ’mmmmezwguﬁﬁLﬁﬁﬂ%ﬁwﬁuﬁaL‘Wﬁq 71U 3 578
Faduszuvrmalugjinnnii 2,400 Yad nansAnurluassil
wud mslfnusruuguimdsnuiasefingianuduse
nsawmu deaeliinunsnsanunsatssudaenlddetiiy
Woinds thifuedes uazArdeuiswesszuuguiiAvasld
(srppnanfuny 2.86-6.22 U) uarlunsdifinmuindaszuy
guihndiuuasorfindlnalaslifiszovguiifvegasd
ANAuA T en TauNIndety TneflssezinatAunu
2.68-5.15 1

3. vdansangnenmalulagnuide warysanig
nsdsumsdeuneivinemans dutszoufinudi 1 89 6
vadlsaSeusyIaNIE)a Jaminnsn Tauiuindnwivangns
wialulagUndia a1vivinaluladanannssy A1
fienlavialy sadiuan 127 au anwianelavesyFuns
grenamnAlulag wul1 duanuianudila seduAd
flawolasnniian Wududu 1 Ae viudanwd anudla
viN1oUTH WarinUFTR Anade X (Mean) 4.88 Anuiiu
fowar 97.60 sumnufienele sefuaufiewelaunniian
Jududu 1 e Tnguszasdlunisdnlasenisuazuszlegy
Aldzu wazmnufanelasonuianuaiunsaiiaiones
ANuivesingInsAade X (Mean) 4.88 Anduesay
97.60 arun1suianuildusslewd seduaTuienel
wnfgadududiu 1 Ae yiummsaiiadiialasuluugoR
uiundanulnilfinenudony wardeand ety
nsfldusmanmslindsnuvesUssiya @1aas X (Mean)
4.91 Anvlufouay 98.20

JalauaLUL

1. asinns@penasmsifiudssaninnssuy
HostuihlvadiotnduiieaniasiueBudu

2. msfinsAnwinslnihildanuadesaisad
TWlnuludndu g i

3. asfinsfnsanwaenmsiundsnuluguiuy
3u 9 Swffusziuie

16 9157539851 nwssal U9 13 aUuil 2 Weunguniny - 891IRu 2562

BHGUEHREGR

NAUUITININIASAzNI gAY, (2561). n1sATIAMmMTWERY.
(poula). uvasdian -
webfnd/mo29.htm. 29 unsiAu 2561.

nyalneTaun. (2554). uWsepduuAnniden. (oula).

http://www.moe’go:th/

wiastaya : http://www.franklinthailand.com/
KTW_Page/1016/catalog. 21 ungnAL-2561.

ﬁjﬁaisnéq%uﬁunamaﬂum, (2560). Adunaldlun1sanana
wazasAfladd, ngamm - Tuon Susidee

sumswiszmelng. (2561). Sasinemieiiuliauda.
(paulat). wnasiian ; https:zAw.bot.or.th/thai/
statistics/layouts/application/interest rate/
in_rate.aspx: 29 uns0Ad 2561.

uATuNg Fuwa. (2559)- Aflan1sanuuuszuulniangs
wesarindidaadu msfissiadedt 10, ngamm 7 -
5aadmeA NTRUN.

ins nves Judliduahwel. asgns Insiauina (Ou
Heunanwal, (28 nsngIAy 2559). a lsuseu
UUIALMZNA @i 130 mﬂ'ﬁ' 1 dvainegne
BUNBLNAN TINIARTIA

fa @ wewy warsin \e939dena. (2558, fugneu-
5121AU). Thai Journal of Science and
Technology, 4 (3), i1 217-226.

ArnssuanuLisUsEinealng sluwwmmvgﬂﬁuﬁ. (2561).
ansgrun1sannanslwiidmiuusandlne

¥
[

szuuMsKanvfinanwdsunasefindfinasa
UUWAIAT. NTANN 1 PRIANTAUNNTINGEY.

quwé InTHAUING, NouMy %’uwﬁ‘w%‘, Audy od wazing
NINed. (2561). mﬁaammusxuuquﬁ’lmma
wé’muLLaqmﬁméﬁw%JuﬁuﬁIiaS&Juaﬂgmam’wgm
JmTnnsin. lu n15UTEYuIVINITILAUIGA
wningndemaluladsvuseagassugd asd 3
wazn15UTEYNIVINITILAUYIA LATDU183Y
UsznBu aSedl 4. uing Fuaumfiund, svninende
wAlWlagsvIAaa 3TN AudnITUAIASE5E
WURY. WIzuASATOEsYN. VIt 749-759.

ATIENS INTHRILING, Nguals VUNFNS, AUFY 3jod, InT Keveq



o

19315 wnssed U9 13 avvdl 2 wieunguniny - §9inu 2562 17

navariiadaguanidinadanisigyiivlanasiananvaauday (Cucumis melo L)

Effect of Substrates on Growth and Yield of Muskmelon (Cucumis melo L.)
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UNANED
Anwvliavasianuanidwmasron1siaivle Lagkandnvasudouaieiug Greennet T778 wazilapunug

U
=

Pot orange T1957 lusvuunisugniialaelildfiu Ingnausun1snaaeiuy 2-x 3 Factorial in Completely Randomized
Design $1uau 5 61 1 2 Yoy Ao aeudwdeu 2 Wuf Ao wdewiug Greeh net T778 upziideuiug Pot orange
T1957 uaztanugn 3 wiin 1finuoa 29suendn 33dunay nmsfinuntin mswigivlawaeianEauosudon
2 mostug Sarwgadu arundidu Armenilu anudedlu (SPAD) Mduzeuisa Anumuile uwasANLMUILLY
vosa limuuananaiunisada (p>0.05) urazivuinaisu danitnansd shmeinurady dvidiee wazUSinamesden
arangld danuunnsireiuegwilfed dgmeadia (0<0.05) lneuldeyiug Green net T778 agiinmsasgidulagendniug
Pot orange T1957 Wefiansannavesiaguandiflionisiedaivlagesudau wuin nsldianuanitunnsnsiudemals
masaiuinuaznandnues waouludumugsiu anunisly pruedl audelu (SPAD) thuiinansiu twiinuiedy
Yoninnadusoulre AIMULLILYEINE warUiinamewdifiavagldinnuunndnetuegnaiifedduniead (p<0.05)
TnsnsUgnuudoulufivuoauazyoneniny asfhimdnuagerSinavsudiiaragldlidaruunnatunieada (p>0.05)
INNITIATILARUNUNITHER WUI1 NsUaniuaewig Green net T778 aglils 17,352 uin/lssSeu/seunisuan
FsnsugnuidevluiBsnisiieyeunnannsaliveamisanugniidhansassmaiiistangs loua fivaea 1esan
319N waradHafseNITRTYAUlTaTINY

AdAey : ey, wlladanugn, stuuugniitlaeluliu
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Abstract

The effect of growing media on growth and yield of muskmelon were investigated. The experimentwas
performed in 2x3 Factorial in Completely Randomized Design with 5 replications. Two cultivars of muskmelon:
“Green net T778” and “Pot orange T1957” were grown in 3 types of growing media which were peat moss,
coconut dust and rice husk ash. The results revealed that plant growth and yield such as two cultivars of
muskmelon stem height, leaf width, leaf length, chlorophyll content (SPAD), fruit circumference, fruit flesh
thickness and fruit flesh density was not significantly different among the treatments (p>0.05).(There will be
stem diameter, flesh and dry weight of stem, fruit weight and total dissolved solid was significantly ‘different
among the treatments (p<0.05). Muskmelon Green net T778 grows higher than Pot orange T1957. When- considering
effects of growing media on growth of muskmelon, it was found that the use of different planting materials
resulted in the growth and yield of muskmelon stem height, leaf width, leaf length, chlorophytl content (SPAD),
flesh and dry weight of stem, fruit weight, fruit circumference, fruit flesh density-and total dissolved solid was not
significantly different among the treatments (p>0.05) The Muskmelon cultivars'in peat-moss and coconut dust,
fruit weight and total dissolved solid was not significantly different among the treatments (p<0.05). After cost
analysis found that the cost of planting muskmelon varieties Green net'T-778 will be more profit. The highest profit
is around 17,532 baht/crop/greenhouse. can be obtained from growing the ’muskmelon cultivars “Green net T778”
can be grown in coconut dust. For growing muskmelon with commercial purposes, thus, coconut dust can

compensate imported soilless substrate as peat moss because‘of low/cost and.good effect on plant growth.

Keywords : Muskmelon (Cucumis melo L.), Substrate, Soilless Culture
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LA DUNIDINYAIERNTIT Cucumis melo L.
agluaed Cucerbitaceae Uuitwnsznaiferiuiuunalng
faunuleslulay 2n=24 Juivnaud ulasuuatwazay
wisinswaudesgeluiugNinenauysaline (3udnwal
wuud, 2541) waoudunaldninnudrdgludanisailu
waeUseind nszdlsavnaniiu nauved (Villanueva, M.J.
et al, 2004) wazdadunalindiumualsfiugenian lnesnane

a a v a a = 9 a
azAsuunualsiuliduinniue Suluasiusyyadase
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NARARM 589AIURIUNTININTGT 15 % brix LazlsAkuasNun
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(Ruwa aszua wazamg, 2539) vilddewwndgminie

= = a G o = VY
nsUgnitemyuiey n1seuiu visevinsidevsenlaglddune
wnalneg Anneos usaddiedaeduniIssEUInvaLlsa
(Swiader & Ware, 1992) uagidnsiiinuasnsidonlgunigm
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Anlds1memsinednediusyansnin FRgdmananananuaz
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Tudsvinalngfagdrodunatovia laun yousnig
AMULENETIEU lazddwnau udu

fetununnaendsilfsiesnsfinwsiinuastan
Ugnidswasionisiaiadivlauazsandnvosiudeu (Clcumis
melo L) tieansuyu Winaunwnandn wasiduliime
Tnunsnsansnsathanuiild Tuuszneunsdndiloly
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\eRnwvilavesTanugniduanan1sasyiiuln
LA NHANGAYBEDY (Cucumis melo L)

aunsaluazisnisaiiuniside
1. F3N2599009

1.1 N3INUKUNITNARDY

MUNUNITNAGDUUY 2x3 Factorial in CRD
(Factorial in-Completely Randomized Design) 31147U
5 61 910w 2 s dandl Yadeiinds Ae anefusvonsdeu
Uszneuniy Green net-T778 uag Pot orange T1957 Uiy
fiaeq) Ao tlnvestanuan Uszneusny fivuea Yuuznin
Wz dunay

1.2 nanseudaguan

iTaguan Usenaunie Wivuea Yeuzning

P2 v
A v

wazdiaunay tdnszans laglaguanliiunaudesiinis
Sespnsaluniniifaududu 1 wWedfdus el 3 Su
dandumnsafie udrliivedrsnsneendnadmiaiiodu
nsuiis pH Timanzaudisidn pH (5.5-6.5) Aousingn
dumenznd iy 24 dalus ndumiie uae
w24 Hlue wasthiioiiioue 3 ade devzdng
ndeandanuan daufinueaaiuisatiunldlunisdanla
auUnf iesanfinueasien pH fungausenisiasadivle
1.3 Mamseufunauaau

wipudundaey Tasthudamaountigu
2 #alus andumngaslunssaiwdise ey 24 Falug
wisnsnEusen Wiinséeaduiedgnlagldfinuea
Hutanugn shnmssmilifivueafinnufuneny liuay

uAuly
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s wnsEusTUUT e Wewdeuilluass Uszanm 57 Tu
Afidoninéns Tusswisgninisausisisiausiiinfou
fiof 1 fadedl 9 uardedl 10-14 Fuluazlidooniiiolina
denafivunadusingudnans 40 Tadins favdenliiiles
fuaz 1 wa Mntuinisiasesludl 27 ileliiudeunya
nsasgyivlensly waziisgermsiuiauinauaou
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MsAuRsHawEeuazEUndInHaNaUsE 35 B
40 Yulaedanaaindin ndunen sesmTne LarsesueAUs
V3amestana

2. MsATvideya

Juiindayan 1un15aigiAvlnlagnanin
(AXEIRL ANUNTNlY Auely (@uRmng) YInEas
(fadwms) anuidenlu (SPAD) thwtingiusn uazsimdnduuss
(n$ustedy) e (Rlansusena) Eusavaina (Gufiuns)
Ao @adwns) AULLLYENNS (nSy/Tadans)
nazUSinamosdfiazangldtmun (6B W Tns e
mmuﬂsﬂmummsﬁaga (Analysis-of-variance; ANOVA) wag
Wisuifleuaiads sznddsyanisinass Auids Duncan’ new
multiple range test (DMRT)-ealusunsudnsagy

A 1 wananisugningeutussuudaniivlaglildiu (ene 65 Tw)

M1399 1 BIAUTENOUVBIANTAYAIITWQIMMTAYENSLUARU MINTENANTAYANETMOIMNTAUNTU 200 L1

YSuo 20 ans

SREIH it

ansazany A CaNOs 4.047 kg
Fe-EDTA 19 ¢

a1sarany B KNOs 2.874 kg
NHqH:POq 0.465 kg

KH2PO4 0.136 kg

MgSQOq 1.204 ke

ZnSOs 4.756 ¢

CUSOs 0508 ¢

MnSQOq 7.097 ¢

H3BOs 5.082 ¢

(NH4)2MOq 0.343 ¢
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1. Mssyiule

1nn1sUSsULisunITasyLAUlAveILLa DU
Lﬁaéuqmmﬁmaaqwudw Ludauﬁy’qﬂmawﬁuﬁ:ﬁmuﬁ@
wWulaniesuanugaiu anundiely anuenilu was
AMulealu (SPAD) laiumnsnafiunieada (p>0.05) snliu
unas Ingdeuius Green net T778 aziin1sasayiiuln
finddousiug Pot orange T1957 (51471 2)

diurilnvesTanuandenisiasqiiulnveuudou
WUl AAruuanseiuegelidudiAgnieata (p<0.05)
Tnowudn waoufivgnlutanyouznin szflaaifigesiu
munidly mmenluganiwaeuiiugnlufivaea Wity
213.70, 22.86 Way 21.60 wuiuns suansu luvausiuas
fgnludidunavesdiniamiaivindtesiian (17919 2)

definnsundvdnaswsenindedvaaiusiudeu
wazvlinvesianuan wud wissUedelimnsneiimeata
(p>0.05) (95737 2)

M3 2 nsRSeAulaveudeuiug Green net T778 uagiiug Pot orange T1957- Wlgntuiaguan

uanssluszuuugnlylldnu Wesuwasuiiony 80 Tu

APMInanes ANFIA anuntsly enwenly wwaesdnanudealy

(TUALNGT)  (LTUANGT)  (TUALNGT),  (UaRlNeT) (SPAD)
muWuluAaw (A)
Green net T778 (G) 207.60 2143 20.33 10.63a 29.40
Pot orange T1957

207.30 20.95 19.93 9.23b 29.21

©)
F-test ns ns ns * ns
1&qian (B)
wnuag (P) 213.20a 21.40b 20.40b 10.06 31.06a
QUNZW%/’I’J (©) 213.70a 22.86a 21.60a 9.85 31.00a
didunay (R) 195.00b 19.30c 18.40¢c 9.90 25.82b
F-test * > * ns *
unnifaee (A x B)
GxP 213.40 21.60 20.70 10.81 31.96
GxC 213.80 23.38 22.10 10.41 31.01
G xR 195.60 19.32 18.20 10.70 25.22
OxP 213.00 21.20 20.10 10.64 30.17
OxC 213.60 22.35 21.10 9.31 31.01
O xR 195,40 19.29 18.60 9.29 26.44
F-test ns ns ns ns ns
CV.% 1.49 3.37 4.46 7.42 6.19

naewme AnraiuluwwIRsdianuueneaiueedl

U
o g a

o o

pdAYNeEta NAuleu 95 Wesliud

'
= 1Y

= faruuanansegrsideddmisatanseauanudesiu 95 Wesidud (P<0.05)

o o

1Y

ns=_Liflauunnansedreiifed AymeatavseAuanaudeniu 95 Wesidud (P>0.05)
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Mnnadisuifisunandnvesudeu eduan
MIMeaes WUl wdewsaesaeiuginsasaiulanig
Frudusevima eamuile wavanuvuwiuvosnald
LANANAUNIERR (>0.05) sniiutmidnansdu il
wiady dvdnaa warUSinawewdeitaransld Tnswdeu
a18Wug Green net T778 aziinandnfniniuasuiug
Pot orange T1957 (P57 3)

druvinveslaguanaonanindauaaunuin
HanuuenaeiuegalitedAgneeia (p<0.05) Taenwuin
waoufignlutanfinues asfiduseviona dwidnuiedy
dninne aramuutiwese warUSinamewdiiavas
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Iegeaninudouiiugnlugeuznidn wiiu 46.43 wufiums,
72.40 3y, 1.74 Alanfy, 1.50 n31/Aadans waz15.80%brix
pudiy lusasfwaouiivgnludidunauazdnanand
Yieuiign (M54 3)

Sofiansandviswasiuszvielladvanefusiudou
wazvllnvesdaguan wuln unazlededaduunnetadiu
agilludAyn19adia (p<0.05) Tnanudn w@ouiiug Green
net T778 Ugnlufinuoa agildimiinandiu duifauvsiy
e uazuarUTInawosudefiazateliasndmnilade
Tnedanuvniu 683.90 N5y, 78.40-n54, 1.79. Alansu uway
17.60 9%Brix MUAIFU (51971 3)

M13199 3 HaNGRvBUNEOUNUS Green net T778 uagiiug Pot orange T1957 Migrilulanugnilunnsing

Tuszuuugnluldau
WNINNans dusewas  vmithan  wvdn wdea A9um AN U3
) ! Wiy (Alansu) e WMULYRINE  VOIuTaT
(wufns)  (0u/eu) (nFu/mw) ({adung) (ndw/ azaula (%
Uadang) brix)
aeiugwaeu (A)
Green net T778(G) 41.28 629.80a 67.40a 1.59a 39.49 1.42 15.90a
Pot orange T1957(0) 41.90 588.30b 58.80b 1.50b 39.64 1.39 13.80b
F-test ns * 7 * ns ns *
Tanuan (B)
Anued (P) 46.43a 634.50b 12.40a 1.74a 39.84 1.50a 15.80a
‘QEJSJ%‘W%"]’J (@) 45.60a 662.80a 66.50a 1.65a 39.09 1.38b 15.30a
%LfﬁLLﬂa‘U (R) 32.75b 529.90c 50.40b 1.24b 39.77 1.33b 13.50b
F-test * * * * ns * *
sunndade (A x B)
GxP 46.30a 683.90a 78.40a 1.7%9a 39.56 1.54 17.60a
GxC 46.05a 670.90a 75.50ab 1.78a 39.36 1.40 16.20b
GxR 31.50¢ 534.80c 48.30c 1.19c 39.56 1.32 14.00cd
OxP 46.55a 585.10b 66.50bc 1.6%9a 40.12 1.46 14.00cd
OxC 45.15a 654.80a 57.60cd 1.53b 38.81 1.36 14.40c
OxR 34.00c 525.00c 52.50d 1.29c 39.99 1.34 13.00d
F-test * * * * ns ns *
CV.% 2.75 4.15 11.44 6.30 4.71 5.36 6.01

o

wneme Agnuluwnsadauuenasiueglteddgneads Tnnudeiu 95 Weosdud
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N o Y d
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3. dunuluniswanwasuiiugnluszsuulailéau
Funumsndnuaeuiivgnlaglildfulaeliiudeu
#ug Green net T778 Ugnlugeugndriluiud 1 lsadou
Tngdvunalsasouuan 5x12 wng dAuge 3.5 RS 319
5 u07 ualar 25 NsEnne @1w1saugnld 125 nsvans
nszandar 1 du lisameuseany axliduyusielsadeust
23 vdieAlansu Tu 1 lsaFeu insizaziu edosnoiudou
Talauinnda 50 vmsedlansu Fsaglamlsiununisnds

Tudumesszuuthannsaldlfednedos 10 T uarluusiasd
ansnsandnudeuldegiaion 4-6 seuntsugn dailu 10 9
avannsaUgnldediation 40-60 sounsUgn drusuudug
szasilunnseunslgn dAnsaveludouiilanitas
100 vm (mmﬂ?ﬁgmﬁaq o fuil 22 nanAy 2560) laguan
Wwaowiug Green net T778 Uanluyeuenini azlanils
geanil 17,352 um sielsaSousiondlasoun1svga (msnsd 4)

M13°99 4 wanssununisugnindeunui 1 lsuSeulu 1 seunisugnludiuau 125 ay

®/NS Aissuy A1 mendag el A1 i Caae ils

i Tsadou  Ugn  (Um)  whn  mewdAR - wawdn  (UIm)
(Wm)  (um) (L) wm)  @lansy) W)

\Waouiug

Green net T778 1,585 2,000 438 625 550 224 22,400 17,202

Ugnluiingea

waouiug

Green net T778 1,585 2,000 188 625 550 223 22,300 17,352

Ugnlugeuenin

waouiug

Green net T778 1,585 2,000 188 625 550 149 14,900 9,952

Ugnlutidunay

waouiug

Pot orange T1957 1,585 2,000 438 625 825 212 21,200 15,727

Uanluiinuea

Waouug 1,585 2,000 188 625 825 192 19,200 13,977

Pot orange T1957

Uanlugeuenin

RGRMVIG

Pot orange T1957 1,585 2,000 188 625 825 161 16,100 10,877

Ugrlutidunay

djUuazafuTeNan1IIvg
INNFANYINGYBIAENUSIUARY wazvilnves
Tanugnildamasonisiatasduln taznandnvoasdoulusyuy
nsugniialagladldfu wudy tudeunug Green net T778
Ugnlufanuenzwina denasionananiivign losnyuuznin
finsduth sguaeni uagsEueealdfind fineadwaly
waougasineImsilltlsegaiusravinim Jeaenndesiy
(e AN, 2500) [¥namil i gemendniinnaudRssuieh
waranadvineeynadnlngegsening 0.5 84 2.0 Haduns
fesnsyansneuauth 0.15 wuflmsteiunil anumgy

v
o

avium 9553 Wesldud waziinsadnties pH Uszana 6.2
(T aunsal, 2552) Wina1a31 nsugnuaumguiug
Arko 434 Tugeglonzniig danaldianununiouas
U%mmmauﬁqﬁ'azm&Jﬂfﬂ@”ﬁ’wuquﬁqm Famsafv
(0788 Nalanesned, 2534) ié'ﬂén’mﬁaqmﬂﬂﬁﬂgﬂﬁﬁu
Tneldldfu anunsamuauanInwIAgoNUIINTINAY kax
fyanunsanaltsinemslaegslivsyansan Feazdanano
HANAALAZAMAINYDINY Fatiu N5l Tanuanyeuensig
mmaaﬁﬂmmLmu’iaqﬂgﬂﬁﬁwL%J’lmﬂﬁi’mﬂizmmﬁaam

éfuv!us[,umiwam WAELANAMANUDINANER
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nstgniuaenluszuuUgnlilldau wudn waeuiug
Green net T778 fiugnlufanmeuzninaziinisaigidula
uazsandngefian WelSeuiivuiuiudeuiug Pot orange
T1957 uaranUgnduq FsnsUgn waouiug Green net
T778 Ugnlufanyouzninn annsaanduyuLazifiunanan
Idmalvinunsnsdneldiiutu waramnsathanusluld
Tunsugndeuluszuulaldfudumsdnle

YoLauDLu

1. msidaurus esidauvummn o fu ilefidu
waoutansyiulnedesngs fnnvdesiiclifudeu
igavlaletn 1lesannurusazgasinermsiuldda
3u 9 un

2. mswaunaslugiadrfioniadiluieu fe
a7 6.00-10.00 w. &mniiugasnaniasilvnende
nadalen wazlifenald

3. msugen Aaswuyn 9 fu ilediedesdu
nsdeseanduing uaztielveensunsuazlivhine

4. MSHNYBNLYIUNG msgﬂu%mmﬁﬁy’awa Feazae
Sudhwtnvesawdouiislvunnlug Fredestunisinves
fana wazdrnsdsadvewaiuly dewziiliuaunnais
M85 N

5. AsviNsUSuAT EC aunsiasiAulauasing
Timngauluwmazdaansasgivle wazaisusual pH
Tifianudunans Wnepsiidneglugaesening 5.5 §36.0

6. AT1aglsAuazuAsegaaue (edosty
nMIszUnionadawaiderenmunin nandnvedaae Lay
astauseglasdouliadnynadufiodoeiuumastaiane
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vennds gassausad , S atadinng, e gassassemd’

Yardrung Suwannarat, Jiraporn Sawasdikarn, Rungtiwa Suwannarat
‘anizmaluladnsinens winendesvAgsiluwssdl a.5umy3 22000
“aontuimuuaviineusulsanusiuuuy aninerdomaluladnszaeundsuys ngummwamuns 10150
1Facul’ty of Agricultural Technology, Rambhai Barni Rajabhat University, Chantaburi 22000-Thailand
*Pilot Plant Development and Training Institute, King Monkut’s University of Technology. Thenburi,
Bangkok 10150 Thailand
*Corresponding author E-mail: yardrung@yahoo.com
(Received: January 28 2019; Revised : March 10 2019; Accepted:; March 18 2019)

unAnge

msAnwannemnzalumsatameiuanndenyBounasUssanalilunsviusuuasioad hldlaeduuden
y3vudnduminun vuiuasadalaglinsalelasaasin eududu 005 Wwarsthndunasanudulogs Tinwantsnaaeg
wui1 FBnsadeivanzaslunisafmaiuanndenniSou e nisadaraonsalelnsnasin 1lesainarsefunisiie
lamesilaty Usinaumenda wazUTinunsanuanylsia dadlndlfesiumeiunisnisdn nmsaassselusilasade
medunAenySoushensalelasrasinflgamgiinasiiain o famanisneasenudi gumgiuasnanvenzaslunisada
weduIInUFenySeu fio gumall 90 ssrnwaea Wunan 5 Hiluswieduitatnlddndumaiusinumendags fnuauda
TndiAssfumafunsalssnudeisuisuiumaiumanisimandeimnvesnuznssunmssuingdeuuems e
wnRufafaluszgndlflunenduizsauasioaddu uasnaduninssamdndalaglignaaeuduilasunsindy wuin
FnaaeuTuliinisvensunendulssauasisadduiiinmsiyimaiuiainlsandenySovlussauseudnien

ANEnATY : LAY, LUTBNYISEY, Younaes

WM gasusa, Tsws aiaanis, 39997 gassassimd



26 3F9veTlnnssal 097 13 aUuil 2 ifoungyniny - F9Au 2562

Abstract

The optimal conditions for pectin extraction from durian rind and applied the extracted pectin for/jam
and jelly productions were investigated. The white part of durian rind were milled, dried and extracted by using
0.05 M hydrochloric acid, distilled water and high vapor pressure. The results showed that the optimal
extraction method to extract pectin from durian rind was hydrochloric acid extraction because of the degree
of esterification (%DE), methoxyl content and galacturonic acid content of extracted pectin were similar to
the commercial pectin. The further experiment was carried out by extraction the durian rind with”hydrochloric
acid at different temperature and time. The results found that the optimal temperature and.time to-extract
the durian rind pectin were 90 °C for 5 hours. The obtained pectin can be categorized as.a_high methoxyl
pectins (HMP). The extracted pectin characteristics were similar to the industrial grade pectin when compared
with the commercial pectin according to the regulation of the Joint/WHO Expert Committee. on Food Additive
(JECFA). The extracted pectin was applied to the pineapple jam and orange jelly products.and evaluated the
sensory test using the training panelists. The panelists accepted pineapple jam and-orange jelly that added

extracted pectin from durian rind at slightly liked level.

Keywords : Pectin, Durian rind, Waste
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unin

wady uansuszneulndiwes invluie
wuiednuudaziwaglag Usznaualgnsaniuaaylsia
(galacturonic acid) sefuAigwuszioan 1,4 lnaladan
(o - 1,4 glycosidic) mMuUaiNUATDIEIEINITUAMZNTTUNT
91M15Uaze1 (Food and Drug Administration: FDA) s¥y31
wiafiudessEnaualgUTiIanse nuaaylsile ag1atiey
Yovay 65 wiaduduaisuauomsiiielfiAnloduria
auneins Wudviliiiaea (gelling agent) vinliAn
ANUTUNTA (thickener) wagyinlilinnisasda (stabilizer)
Tundnsusionsvatsussian Wy wdesmy Lﬂ%@dﬂ?d ey
wad unasloide waduaunsadun S uiduiinuls
(edible film) wazildufidesaansld (biodegradable film)
Fdoudszau (adhesives) tasfunisiangau (corrosion
inhibitor) saTenanadlaiwes (plasticizers) lugnamnssy
IIUAZIASDIEN01S (Grassino, ANN. et al,, 2016; Guo, et al,,
2014, Espitia, et al., 2014; Thakur, et al., 1997; Voragen
et al,, 1995) usinsUszgnaltinaiudesrinidiesedunisiin
LoamosAtY (degree of esterification, % DE) tws1zilu
fvsvenauandinisiialag waRuasanUseantdu
2 Uszean anudSunamyiuvenda lawn LWﬂaumﬁmﬁﬁmj
WManTaga (High Methoxyl Pectin, HMP) wavnaRueding
ﬁwyjmwaﬂ%mﬁ"w (Low Methoxyl Pectin, LMP) twARuULLsaz
“Uizmmzﬁ@mamﬂamﬂﬁmmaﬁumnsﬁaﬁ’u wARu i
wyjmwaﬂ%aﬁw Jumeduiiflszdureaundaeamesiitady
Yasnindewvay 50 \inwaldlaslidesdiveudsiiazansle
(soluble solid) urdasdunadeslonan) (Ca’) Yssian
Yovar 3 flewdsiazangldvmun (total solubte solid)

10-80 finrAandunsa-ang 2.9°55 wanlaagil

oNe

DYAY

anuauzilodudageuinwazdavguinnInaanlaannaiy
aa a a A aa ' a < a aa
nlmendage inaRuylaningumendage lunafuni
sEauvaunTaleamesliadu (Winnidseuaz 50 aziin
v A a < o v 1y Py PRy
walailaflvaaudsNaranglauinnindasay 55 lwiua1msnd
AU TuUNTA-A1e #naT 3.5 MstweRuunlguse e
dy Y] % c o U | [~ 1
muagmmqﬂasammsmiﬂ% A1ANULTUNTA-AN9UDY
115w aE Y UAVBINAN AN DI1NNS ludagdunafuanin
v & o o Aa 8
Taanilleverifaniansa (sugar beet pulp) AduuInIa
panwad Wasnauduly (ctrus albedo) wazninveswauila
(apple pomace)uasanueniikeUilasonudl (Pasandide,
et al,, 2017) agralsAmudsunaanudsinisidmaiusilan
FunuIusgagroiiies srunausemalneeaiinisiigiann

fssneduUs i Tueazl wazdls1AIABUTIILNA

JsilAfenarsauifinsadamafuainiawindonianis
\nuAsLariAvinasanlssugeaivnssuiieldnauin
maRun1antsAfdogludagiu wu Wasnndas
(John Swamy & Muthukumarappan, 2016) Waeniaisa
(Kulkarni & Vijayanand, 2010) w@anunqiiang (Tang,
et al.,, 2011; Muhammad, et al., 2014) n1nuwATEN Jafari,
et al, 2016) uaziUionnaliinsenadu (Colodel etal, 2018;
Tiwari, et al,, 2017) 1Uusu 91nuidere. 9 wudvAnaRy
afnldanidenualsl FafuidenyGenddsenoudsans
Induwanlss (polysaccharide) FeutazanisaannLnafu
Ieruiu auziidedadammuaulalupisiidenyGouiivde
faduswaunn defiggnidosnaanaatasioungunia
fis euliquisy TnsiwnziUFenyiFounusvueunesdsl
snasnnian essindinmsugniusgaunsvaneludmin
Junys wazrdwinlngipgdduniangTuoen wadamaiu
wazUszendliluoms eiduuuimslunsdaadunisth
voundenliUseleny uasmniinisufuugsnmandd
waBulingmn gL tuaztisanuey uazantlym
Ahndeuniun

9 UTTEIAYDINTTIAY

1. ulefnuismsadauazanngiivnzaulunis
afamafuaniUienyiseu

2. iefnwinmaiiwaduanidenySeudiadtels
Tlduselevinisems

FANIUNITIVY

1. MsinssuURenyiEe

wisuFenyiseulauanlUaiaInisues Maran
(2015) Tngunvdenneusuluiuguuounas uanelu
wazouwitludouansousamall 65 ssrmwaldea \unan
24 $lus vieundnagldviumainuduiesas 9-10
thwdenyBouiouwiuduivlugaainuasiuliluiius
ifdlaifimananestustely

2. Anw1isnsafauazaniaziimanzaulunis
anamARUINIUGNNEYY

ihnsanamaivanUaenyiseu Tnefnyi3snis
ann gauunil wazhan il

2.1 AnwBmsinzaslunsadninaiiu
2.1.1 afpmeasaraiensalalnsnaein

4
e-

=

hATUINAU
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BNTANANARUAIBAITALANENTA
lelnsmaginuazindu Faudasann viug \antegil (2545)
TnsrhwdenySeuuauisUsunn 100 n3u Tadnines wunse
lelasaaosinidudu 0.05 Tuaf wiethndu Tudamaudden
ni3suuauisronsnlelasraeinuiotindu wiafu 1:12
Tnenmtindatiinng wA) ilvadalugeauaugamnid
95 pemneadua Wunan 1 $alus deansadaliibuasi
gaungiivies Intusnnsesiuumuis 2 du thdnla
wnnaznawnaRulagifuenIueanNuNtuTegay 80
Tudnsdmdnlasiooniuea 1:2 Ineusuns (vAv) AUNEX
ity faidlifigamad 4 osmwaidea iunan 15 Falus
NIBIRENALNBUNARUAIUAIVIIUI ANRZNBUNARUAIY
ozdlaunnuiduduosas 80 $1u7u 3 afe adsas 50 faddns
thinedufiataldldansdislienmaiivies Wuna 60 uril
iioliozdlauszive aunzneumaRuilaliuiefigumngd
65 asmwaa 1Wunat 12 $lus uadeirieauauaziou
Hrumzunssawn 150 lulaswes ulilugawesduuuiiv
wUSnamandnmaiuiindnldiduiesay (% yield) lng
Anandnnunuveuneiufiatalivdsouuisiediuiu
nSuvaAUFNYSEUUARASNBUNTANRNARY

2.1.2 msafiaseanuiulegs

Tnsaaumeiumenuiuleas Anudas
N gt eds (2557) TngdnUdennSeuuauieUsunu
100 n3u ladnines Wuthndu lushsmdudenuauie
hndu wihiy 1:12 e widnseysines wdilvadalumsteds
lothoamngl 121 samwaBea Juna 30 wil feisary
T ifuasfiguugiiios wazdnfunisiunousaluauls
rnaiwARufade 2.1.1 AMurnsnuBnumananitld

2.2 Anwiguminiuaznaniwazaulunisardn
NARY
atmmeAulngldi5idnanlute 2.1 Tnowus
onumgiifiszsiu 70, 80 uaw 90 ad@walya (Junan 1, 3, 5
way 7 dlus edmdenanziiminzatlunisatamaiu
PnldenySey IngldUSuananaauazanaudiveanaiu
Aarialddusidisandaden
3. WwATEA
Ansgdiananiiviaaiveanafuiiadald feil
3.1 USinalrudunasd) auisues AOAC
(2000)
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3.2 Ysnmnsaniuanylsia

Fahwinineu 0.1 n3u neufuansavand oo
lamsonlanudu 0.05 lwas laasluvininusunsviinn 100
fadans wauSulsumslindu 100 Jadans meaisazans
Tnioulensenledanududy 0.05 Tuand #al3 30 uni
Udnarsazanawmadudsuns 10 Jaaans UsuUsunsme
thndulidu 100 fiedans Tmansazaneidesisidadluvasn
NAaed 3 naen 9 ay 2 Nedans LAuatsazalAIsuTea
WuduSoeaz 0.1 USuns 1 fadans adulinasviaen el
AU WRNENTaTaNENIATaNISANTY USRS 12 Haaans
adluusiazaend i Tundaseld 25 wi tluinan
msamﬂé‘mmqﬁmmmmﬁu 525 paluans wusunanse
nuaAylsiAINNI MRS

33 sydunisiineanesiadusazuSuna
LWUNanTa

Fodrmgninaiu Tdadluranguouy wunm
500 dadans vIsaz 05 N3N ALENIUE 2 ladans uay
tndu 100/ Gadans nawlidniy veafluednimay 5 wen
drldlnnsensarsavaselafeulonsenlanainududy
0.5 Laig15 - JuinUsinasvesasaraneluifoulansenlen
JudSaamsd 1 (Vol 1) uansazansledioulansonled
ALY 0.5 Ta1d Usuing 10 Hadanswense 9
MM 15 it ihuansazanensalelnsmassnaududy 0.5
Twans USums 10 3addns weraudvunmely veafluedn
mau 5 vea dlulnmsesmeansazanelaifoulensenlan
Wuy 0.5 Tans tufinUsunmsvesansazareluiellansen
Tymduusinnsd 2 (Vol 2) Aunamsssunsiineanes uas
ATINUTI UL NTALALAIINATIWAAIAILFUNUS
FEMINTEAUNIAALANIHLATUNUUSINALLNENTR AU

1%

msEHuNSNALEINES el

NaOH Vol 1 x 100
NaOH Vol + NaOH Vol 2

TEAUNISAADENDSTLATUY =

4. WisuiiisupuandAvaunafuiiadaldiv
WARUNIINITAN

Wisuieuanaudivesmafuiiadaldainiuden
NELUAUNARUN1INTAIRILTDIYUAYEY The Joint/WHO
Expert Committee on Food Additive (JECFA)

5. NMIAMUIUAUNUNITHER

AARuNUNsatamARuIInUGenySeY

TngAunandunuingiv Aldanelunisain wasA1319
Heetindde (Ause) deuSunauwaRudiardinle
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6. AnwamsiuwaduiaialdarndenyGoy
WUseleand sunafuiiadalsulddudrunalundnsue
wenduUzsanazivaddu TnaiSouflousnuazyosdn s
Flgtundn s ildmaRuninisin

6.1 MsimandusweNdulrsa

TogAvlunisyiueududssn Usenaunie
odutzsm 400 nfu 1hdulzse 200 n$ 1hena 700 ndu
ATANEUY 4 nSU Lnde 1 nSU LAsINARUYNINISAINSD
waRuiataldndenniFeu 6 nfu Tnogasaiunulaid
nsiumady duieuazthdudesaldlunseneneunios
Wldou waina 50 nfu wawwmedu udares q wild
n3eny AuRudLHaNazats Tiaudeudigamal 95-100
perwaldua nruedvaiEus RunsauzuILaTinge
Sousinaansiiazangldlidesninfesas 65-68 vetimin
(9mU3Nd) viseingnumgilile 103-105 sermwalua w3e
prmeliugnisinanasannuniin ussquesduyssnadlu
¥auia Yarlvatin
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fagavlunisieaddy Uszneudan dnda
400 n%u ¥hana 45 nfu wARUMNINNSAVEeIARLTIafR
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druthdufinde 200 nfu dhlvldanudounasiuiniai
HALLWARY NIuANLALDIULIANARTANEMLA NANLNAY
duildaniuadumsie nmuaudhfud saldanauaziiius
ﬁ@mmﬁ 4 ssrwadva Junar 2 ilue dewadwas
Auds Wesnutulilduuinaudaanis

Funmdnunizvomdnsuriuenuasieadfiudeld
naaounsUszamdnialaegmaaeuiiinunisiindy $dau
20 AU #2875 9 - point Hedonic Scaling laoAgiuy 1
vinefis ldveunnilan wag Aziuu 9 mnefa Yousnniide

7. msUszilunan1eann (Statistical analysis)

WAAENIMAREIEN 3 §1 MUK TVIRAD UL
Complete Randomized Design (CRD) dn#3Un13%aa83
manmefmngadlunisaiamaiy wagauKunIsnnaes
WUU Randomized Complete Block Design(RCBD) @3y
nsnageunaUsEamduda Iinsagivenatasldlusunsy
Meana AATIzRAuLUsUTIU (Analysis of variance) Wag
Wisuifisuaiadefiszduaiamdesiusesay 95 Tasld

Duncan’s multiple range test (DMRT)
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1. wamsAnwIsnsarafimanzaxlunisarin
waRuAINIURRNNIEY

WanTsnaeainmaruIndenySey lagld
Warsadadwaisezpunsalelaseaedn indu was
mnalFyloas wuit-dnuuzveunaiuiiadaldmioausiu
legstidnyazivan lidusudutoumiloumaiuiiadalagld
nanlelasaasdnuaziindu udakun1siuie vauay
FOUNIUMZUNTA ﬁwmﬁmimﬂmauﬂ’aLﬁaﬂﬁuﬁuaumﬁu
AafnliiuSsuifisuiumaiunsnsd lenafned 1
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asavanensalalasmassn  veaudediudeainie
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Tganusyunn 5 ui
Tunsagae asazane
Tdnvaenilaaniey

1Indu Ya4T9ADDNNADI Lo avargunlatdndor
AVAouTUNINARUT THannulunisazaney
ANAAILANTALANENTA ansavatsianwaynin
Vanties \Anties

Audiulegs voudadoanides us avatgiilduiunans
AvdaudunInmnaRud THnaiuszunm 5 und
anmRl8a1TaLaNuNsn Tunisavae asazane
Vantios Tdnwaenilaantios

LAARUNIINITAN Y0IuT9dumasa U ava8ulan ansavane

Wunsazidun

dunla fdanuvilngs

2. wamsnsiauauTAniativeswaRui
afiald

thinafufiadaldainie 3 ABuriaysinamann
\ufevay wudn eadmmadusgriiudulegdliuiun
NaKANLINTIAR F09a9Ae Msarinrenialalasaaein ua
nsafiadaetindu audidu fneed 2 devimefudtarie
IeluAasevinaiaudnsni (ns1edl 2) nansiased
wuIUTuAALTLLas Ui and o e uitadeld
9niis 3 33 flefenay 17:55+0.37 - 18.23+0.86 uas
3.62+0.19 - 5.10+0.22 puddu TeUTmanudunay
USanau fangns drgeninnaaun1ansen egneiitednfny
msadd (pr<.0.05) Wlefiansanviunansaniuanylsia
wuiweRufiatnieinduuazninlalasnasinduiua
nsrorkaaylsdalndlAssiumaiunisnisdunniign wii
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[%

AMULANA199E 1NN TUA1AY NIRRT ULNARUNIINITA
IneflUSuusosay 64.78+1.07 wag 63.98+0.62 ANAIAU

SLAUNITNALOENDSNLATULALUSUIULUNDNT AV NARU

'
al

fafnniensalalnsnasiniarlnalAgeiuinafunianisan
lnefiawiiuseyas 52.40£2.91 uay 8.54 AUAIAU
MAnansIeTsisandiiiuin weRudiatnldannie 3 38
JUSHUMENTa 11NN 8.16 JIANUITOIALWARUIIN
L‘UﬁamqL%'auﬁaﬁmlﬁlﬂwuﬁﬂLmaﬂ%aqa (High Methoxyl
Pectins, HMP) maRuYlaldesedutiinanaznsaly
Uunaimnzauiievhliinaa (Yapo, 2009)
31NNTIATIPRUTIIURANEAkasANaNTRN19LATIVDY
waRuTiafnldnI 3 38 Sefiansandeniinsatnwaiy
sensalalnsmassniilosainnisainalsnsalalnsnassn
waznstdaruduleaddausuna maiulndifvsiu lngd
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AnuuanAiuegslifidudAgniseda (p > 0.05) Tuvg
fimeRuiiatnsonse lalnsnassnUsinandndesniinisaia
arensldaiudulege FeUSunandriifauanniuwanain
fvsinaussmdeUusguuiunaminndt Ysinansaniuan
ylsinveanaiufiatnfonsalelasaasiniiusunamnnni
LWﬂauﬁaﬁmﬁwmmﬁulaqq wana3nARuiiaialad
anuusgnsniuardailndlfssiumaiunisnisdunndi
waziiiefiansansydunisiinoamesiiadunasUsuna
wwenda wulmadufiadamensalalnsnassniialndifes
AunARun1enIsAlasiinnuuansiseg1elifidedrfgnia
@@ (p > 0.05)

3. wamsAnwanfivunzaulunsatamaiu
ERORIELGVITEED]

dlelaasnstunisatamafundaisdundne
samafifimnzadlunisadmmediu TnglduSunanandauas

9 Y

AnauvRvawnARunaialaldudIfa1suIfadan 91w

q

N1INAARINYI1 MIafamARuNgmll 90 BemwaLgya
Tausunaunandnnaiuainiian Amdusesas 7.56+0.24

dedunefudildundinsgdsedunisiineamesfiadu
wazUSunauamenda wuin nsafaunaRufigawgil 90
pariAdea dAlnalAssiunARuN1NTAINNIgMAaH
31 9 warflnnuuandnsegnslififddnmneadn (p >(0,05)

naanlagaungiilunisaiaud3maassann
e dunaing | wuuTinumandnuniian iWeddninamu
B 7 $9lus uafinuuendnsesndaifidedifdunisanin
Bunan 5 s wasdlofinnsanannuanistiasieiusu
nsanuanylsia sedunaAneansiiiafunas Ui
wnenda wudn nsarad 5 dalus uaw 7 Fals Tanlndifes
fumpRumanséunnnindieatafinaidu g uiinadlsas
fianuuanenegnelidedFuyedd (< 0.05) wiaiild
deatnidunar 5 7-dalus dinsdiesedlndifosty
wazwanAeg e liidedAyeada (p > 0.05) fewmeHa
fnam Uszneufuidlemilsisiununsuaniadennisaria
AR 90 psmwalya Wunan 5 4alua Juannie
e

M19199 2 wan1safAmARLINUGNYSBUMIBUNBIRIEITNN AL

Wnsaia YSunauwanan Ysunu Yinandn . Lnsamuaeylsda  szAumsiia USinauumenda
(Souaz) Ay (Souaz) (Souasz) lwaeTHIATY (Youaz)
(Youasz) (Sovaz)
ninlelnsmaesn  8.98+0.98 18.23+086°  3.62%0.19" 63.98+0.62" 52.00+2.91° 8.54"
thndu 5.74+036  17.55:037 510+0.22" 64.78:1.07  83.16+4.91° 13.58"
Ausulog 9.63:0.80 17.74+0.59" - 4.85£0.14° 57.65+1.42" 78.5043.29° 12.81°
N19NIAN - 1677008 (_ 1)45+0.04° 75.96:1.57" 55.08+1.69° 8.98"
wanemg Snws abe fuansatuluudianiianuunndsiuosneddedfamaada (P < 0.05)
msedl 3 sansatameRuaInUdenySeuntieunesiigumail 90 ssrwaldea lWunass 4
naniildatn  USuamanda  Bnmenstu  Usinaadn nsanuaaylsin - sEdunsfia USunauuvenda
(#Ta9) (Sovay) (5ouaz) (Sovaz) (Souaz) lwawmasAdy ($ovaz)
(Yovaz)”
1 8:69+0:32¢ 16.83+0.33a 4.18+0.26b 69.33+0.64b 61.77+1.3% 10.04 a
3 15.59+0.67b  13.61x0.32d  4.390.13b 66.86+0.21b 59.893.52a 9.74 a
5 16.88+0.90a  14.30:0.11bc  3.37+1.14b 70.5520.72 b 62.94+5.41a 10.23 a
7 17.49x051a  13.86:0.92cd  431x1.12b  7297+039ab  61.58+2.80a 10.01 a
N9ATSEN - 14.77+0.08b 1.450.04a 79.52¢0.00a  55.06+0.19 b 897 b

UG- BnYs abe MuandiulukuIRwanfismLandeiueg ey
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dinaRudenySoudiaialsfigumal 90 aem
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NMAPNTBANUUATDY The Joint/WHO Expert Committee
on Food Additive JECFA) l#inadisnsnefl 4 99nA131a Wy
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meuNFonyBeuiiatalatuinunn nuanylsiauas
USnaumendasglugianadiuanigiu (Standard/pectin)
wazidlefinnsanyiinansanuaaylsia seiunsintoames
MaduuazUsanand nuiumeduiadalddalndidgdiv
WMARUTEAULINUEAAIMNTSH (Industrial grade) Mﬂﬁqm

= = = wa a = = A v ve a Y
M99 4 ﬂrﬁLﬂﬁEJ‘ULWSUﬂmaNUméﬂaQLWﬂmuLﬂa@ﬂV]Lﬁ&lumaﬂﬂlﬂﬂuLWﬂG\uWWQﬂ’ﬁﬂ’]

WNIALNARLY
AMENURA wWaennisey 159974 WowuAn1s  waRunInszIL
(Experiment)  nd1MNIIU %39 (Standard
(Industrial NINTUNNG pectin)
grade) (Lab &
Pharmaceutical
grade)
% yield 16.88 - -
% moisture 14.30 4.26 4.81 -
% ash 3.37 3.59 2.23 2.0
% galacturonic acid 70.55 69.89 78.54 >65
% methoxyl 10.23 5.08 6.29 >2.5
%DE 62.94 55-65 - -
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w0 1 Alanu dadumndiniswanadifesimausuuzanmnin
younARUlRT AR USRS

6. wamsiwaRutaRalRaNUAanyFeululd
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anwasdsng wud guilaalvinisgaususeudulsandy
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o o
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wazlaAuN1INsi Idnanismaaes fanwd 2 Javad
Aldarnmsldmaduswdvnafuasiidnvusdangy
Ad1BLEadNIINISAT uAleadiAnmARuLioIeg19fen
f&nwurgeuyuuin etndnfusiloadduiindnlely
naaoumlszamdudia lngldimaaeuduildsunisilndu
$1uau 20 Ay dansmeaes Fnsedl 6 InmsUsEly
AuAmIssEamdudanudneaeUsIng wul guslan
Tn1seeusuisadduiiin madufiatnldainudenySeu
Srufueaniumisnisinanniian witfu 7.00+1.28 3adl
ALAnAafueg i@ fynneada (P<0.05) fulwaddnia
nsiALARLTiataa AR ufinse e wasiladdiiy
WARUNINTSA AN UsTamALRaaUE wud guslon
TnnsvensuieadduilldmaduiiadaainidenySoudy
wanusndign Tnefldindu 7.1321.39 Ssilduansedty

atafitddn1eadd (P<0.05) Auladifunafudies
9E1UALILALINARUNIINITAT AUAINNINUTEA N TN
sunduuazsani wuin gnaseuliazuuueadninisiis
waRufiadnldanudenyiFeusiuduaiiu ey
Wigsod1afel waziumaiunienisa Tuseduiay @ fseu
dintien dmsuamamdudnuusidoduia wult fuilan
Tniseensusadduiiumaiuiiadeldainddany Sou
sufuaiusniian daflanuuansnddiustrsdiodifay
el (P<0.05) AuladTifiuwaRuAiaiasIalyFenySeu
Wig8E 1AL UATLNARUNINITAY. IINNITUTELTUAMA N
neUsramdulaniuniuveulngsil wuin §uilaa
Tinseeusubaddudiliumaiuiiadalaanideny Feou
sfueanAuinniign-Tngfunasuiinnuveulnesmeglu

SEFUBDULANTIOY
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ANNINASBUNINUTTEMEURE (AZLUL)

fwna Anwauy q" nau"” SEUIR Snwaiziile AMUYBY
Usng dur Toesu”
luRumeafiu 6.50+1.45 7.08+0.95 6.69+1.11 623178  6.00+1.68" 6.2341.50
waRuaianWEennisey 6.92+1.04" 700082 692086  654+156  6.85:0.90" 6.92+0.86
NARUNIINISAN 7.85+0.80° 7.69+0.86 6.85+1.07  7.38+1.56 7.23+1.42° 7.3121.38
NG BT ns LARIDIARN ﬁ]TuLLuaﬁy’dlﬂﬁmwmmﬂﬁiNﬁu
N3 abc ﬁLL@ﬂﬁhdﬁusLULLuaé'T’QLLamﬁm’nmmﬂﬁiwﬁuasmﬁﬁﬂﬁwﬁzwwaaa (P<0.05)
A1519% 6 AMIVAdeUNIIUsEAAUTAE Ay
ANNINAFBUNNUITAMAUNE (AZUL)
dmaaas Anuae g nau"™ SHVIR Snuniziile ANV
Us1ng) durl Tgsa
wARuade 539+1.70°  6.22+1.48° 6614150 [/, 6618137  457+1.90°  6.13+1.18"
pRAuETANENaIAY 7.00£1.28"  7.13:139°  574¥174-  64T+1.61 6.70£1.72° 6.91+1.31°
WARUNIINSAN 6.39+1.53" 583+1.72°  570+1/80.  6.00£220  4.87+1.89° 5.74+1.86"

RUBAR 9N ns wanstiaAeng 9 Tusuaslaidannuuaneieiy
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SrhnsoudetfeularaTtulogs ussnut eatndae
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nsfiadasaganuiulegsanunsaadalduinnitetaies
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fagaladailadiAsstunafuiiadaldainiudenuzun
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MARLN1INNSAT USinansaniuanylsdaveanafuiiada
Igannsalslasran3nuazinnduildnlndifsiu Ussunn
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N%ﬂﬁuﬁﬂauﬂwﬁ (899719 LHiAR9, 2553) FeUsunansaniuan
miiﬁﬂﬁl,l,am5@mmu’%@m’§maaL‘Wﬂﬁu NNTRTUIUTIU
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funmidfevesiugr dndlue uazamy (2544) Seldnnaes
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afmwafuanduus fuazwuindequugiifiniuain
60 \Hu 90 asrmwaidea aRudviinauiiuty uazaenndes
AUuAderes suNTIAL qUInYL (2559) AdnwIEn1IY
nsafamaRuainngudUdniuidn Insadndaonsa
lslnsnaoin figaumgiisng o LLaZWUj’lLﬁaQﬂmqﬁQQ%ULLaS
Hnalumsafaiiuiutuasdglunsadamaiuliiiviao
figadudae VsinunsanuaaylsdniildanmaiuySeu
vueunpsiiunnifiadaldnnuden e weeideluves
N%ﬂﬂ’uﬁ:ﬂamaﬁuamﬁuﬁmm (899719 IR, 2553) wsile
oaungligeduatn 80 1y 90 ssrwaldoa wudn Uinanse
nuaaylsinidianandntes sdoradunszoungd
fasduiiliAnuAsefioameifiaduldinniu denndos
fumsanwnsatamafuandumz i wuin Wevhnnsada
Lwﬂﬁuﬁqmmﬂﬁﬁqﬁmﬂuma’lﬁﬂ%mamsmmLLamgIﬁﬁqusﬁu
wisgungiigeanil 76 ssmwaidea ntudeifiugungs
lunsafngsumeduiiaaldfviinunsamuaaylstinanas
felumsatndoguunifigduerahliiesdusznaudu 1
wu efiwagloa viiednnadiduiifogludiuudenduly
gnafaoenuuindusiliiwafuiaiiuuignivesas
(o1 daadlys wagame, 2504) 91nN19NARDIUTIIA
nsanuanyluiindlfeglutisiosas 71.60 - 7532 Jaudu
Frafianunsageniulamuiivunves The Joint/WHO
Expert Committee on Food Additive (JECFA) lagfinuiug
THmadufiviinansaniuaaylsidnigaduiosay 65
\defansandTnunandauazauaitivsnouudiddden
gaumgiilunisadndl 90 ssrniwadya

wdannldquugifldataudrIsdownaily
msafamaRy wui1 Uinanandnilaideaden 792l
fUmasnnndeadndunan 5 Hlus uiliinalngiAsiu
Fudulddnfinauiuiuararunsnatanaiuldiiuty
denndeaiuauIfeves Wai et al. (2010) UTuiunse
nuarylstiefataduna 5 uas Tahle wuhdialndideeiu
wuiy faaenadesiunuidevesviiigs anshansml uay
Atz (2548) AfnwinsadaaAuInUdenuaznnnady
el fnandfprng q weensinangatuliinmunse
nuanaylsinduSinalliusnneiy dewmsuadinaliwag
nmsfisalaglinmuantidu 9 Usznou Jadenldszezing
Tumsadaidu 5 Hlus

AUNUNSHAMNARUIINWEDNIITEY Useuna
1,794 U sip 1 Alansy G“ﬁqﬁﬂ"ﬂ,ﬂé’tﬁmﬁ’uﬁunumiwamwvﬁu
mﬂﬂwé’wﬁimai%ﬂimiaimﬂaa%ﬂﬁﬁﬁunu 2,011.27 ym
Ao 1 Alansu (5uII0d AUNBY, 2559) S1ANEUNUNITHEN
wedundonySeutiuindusnmiigmeauns laasiad
YOUNARUNIINTATTIAT 1,800 U Ao 1 Alansiy aeawan
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wondulzsanazioaddy wuin graasulinisouiuuen
dulgsaninmafumeiudadaldannudonyzou Tussdu
vouldntios wazilefimaifsinaduluiead wuin fuslaa
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Abstract

This research deployed Quasi-experimental Research method aiming to study life skill learning
management in preventing unplanned pregnancy for undergraduate students adopting World Health Organization’s
life skill concepts in making a lesson plan on life skill learning management in preventing unplanned pregnancy
for undergraduate students. The samples used in this study were 60 sophomore students of academic year-2016,
majored in Social Studies by which 30 samples were in a risk group and another 30 samples were in a nen-fisk group
and also interviewed their parents and advisors. The research instrument used in the study was a/questionnaire
consisting of three parts: part 1 contained general information of the samples, part 2 consistedof.cognitive test,
self-recognition and appreciation test on unplanned pregnancy prevention for the undergraduates and
negotiation refusing skill test and part 3 contained the tracking results of students’ behaviors after the two-week
life skill training was ended. The data were collected for three times: the first time was collected before
conducting life skill training on unplanned pregnancy prevention for undergraduate-students, the second time was
collected once the activities of life skill training finished and the third time was collected when the two-week
life skill training ended. After that, the general information of both groups was-analyzed using SPSS (Statistical
Package for the Social Science). The general information was analyzed- using frequency distribution descriptive
statistics to calculate percentage of the samples’ characteristics of both eroups and to find mean. Then, t-test
was used to compare the mean scores of cognitive test, self-recognition and(@ppreciation test and negotiation
refusing skill test before and after attending the training on life skill learning-in preventing unplanned pregnancy
for undergraduates. For the third data collection, the researchers analyzed-data using content analysis.

The results found that both the risk and non-risk groups/gained-the mean scores of cognition, self-recognition
and appreciation and negotiation refusing skill on unplanfed pregnancy prevention after training significantly
higher than before training at the 0.01 level. And the result of students’ behavior tracking after the two-week life
skill training gathering from the students, their parents-and advisors showed that the students had changed into
a good way, for example, they knew how to think, self-recognition and appreciation and had better negotiation

refusing skill.

Keywords : life Skills, Preventing Pregnancy
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Abstract

The purpose of this research was to study of health - related physical fitness of a students in
Rajamangala University of Technology Isan Nakhon Ratchasima. Sample There are 53 male students and 52 female
students studying in the second semester of the 2017 academic year and registered in sports and recreation
for health. The data were analyzed by statistics (mean and standard deviation) the results were as follows:
The health - related physical fitness of students in Rajamangala University of Technology Isan. Rating heart rate of
male students were low (15.25%), Hand grip strength were low (7.19%), Push-up were good (13.59%); Sit-and reach
were normal (7.93%), and Body mass index were normal (4.43%) Rating heart rate of female students were
low (14.50%), Hand grip strength were low (7.56%), Push-up were normal (11.76%), Sit and-reach-were normal
(7.93%), and Body mass index were normal (3.45%) The results of this research show-that students should
have more physical activity or exercise. For good health and physical fitness to meet the standard of good health.

And reduce the risk of disease.

Keyword :  Health-related physical fitness
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Abstract

This research aimed to study the quality level of working life and the commitment level of Cambodian
workers to packing in Pong Nam Ron district, Chanthaburi province and to study the level of relationship between
quality of working life of Cambodian workers and commitment to packing factories in Pong Nam Ron distfict,
Chanthaburi province. The samples used in this study were 335 Cambodian workers who legally registered. with
the Employment Office and worked in the packing factories in Pong Nam Ron district, Chanthaburi provice gaining
from quota sampling, The instruments used to collect data was a five-rating scale questionnaire. The statistics
used for data analysis were percentage, mean standard deviation and Pearson’s product-moment correlation
coefficient.

The results found that: 1) quality of working life of Cambodian workers in Pong Nam',Ron district,
Chanthaburi province as a whole was at the high level, 2) commitment of Cambodian-workers to packing
factories in Pong Nam Ron district, Chanthaburi province as a whole was at the high leveland 3) the relationship
between quality of working life of Cambodian workers and their commitmentsto packing factories in Pong Nam

Ron district, Chanthaburi province as a whole was the high level.

Keywords : Relationship, quality of working life, Cambodian workers, commitment, packing factories
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TunsAumauan LLazauﬁﬂﬁQﬂ%’mLﬁUHLﬂunmmuﬁmmmsﬁwgm ﬁdﬁuﬁdjdlﬁﬁﬂﬂiLﬁU%@uﬂaiﬂﬁJﬂ’liauﬁ’] \iefnuenUsziam
dufn wudn udmeludul 13 Ussam ulseenldiomn 93 wiln awnsadatseiandudmang 18 3 Ussan anthld
MsAATIeR ABC Classification wag Visual Control ieldlunisdauen NIFIAMIAYLEUAT Fesdduaudfy wazdn
yhtheusiimumisnsdaneduiuuiuaud wui meusugsysumstadiauduoulnl dlidudiinsindvesadu
suidou warldsvernatlunmadnieduianas andussesnansitlunisududui 12 :lus 21 uifl 18 Jundl anaadu 6
g 25 wndt 23 Fundl FaanansatauseavsnimnailunsmBuauieaas 48:17%

Arddny : N139AN1IAAIALAT, NFAeTIzULLeTE, NsPuAEAENIIND LTI

Abstract

This research aimed to improve the storage and increase efficiency of goods picking of the warehouse
management for the case study of Nampetch Glass and Aluminums. Problems found due to the warehouse were
not management that effect to take time teo find the goods and damage. Thus, focusing on record the information
for classify goods. The result was found that the goods were 13 issues that divided into 93 types and classify the
main were 3 groups. Apply from the principle ABC Classification and Visual Control used in goods Classification, goods
sorting, label Classification of goods and assign storage location. The result found that the goods in warehouse in an
orderly and reducing storage time were 12 hours 21 min.18 seconds to 6 hours 25 min. 23 seconds. The efficiency

of warehousing'management was 48.17% reducing in picking time average.

Keywords : Warehouse,Management, ABC Classification, Visual Control
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Abstract

The research on marketing factors and behaviors of tourists who visited Red Lotus Market aimed ta:
1) study behaviors of tourists who visited Red Lotus Floating Market and 2) study marketing factors that
influenced Red Lotus Floating Market tourism. The research samples were 400 tourists who visited Red Lotus
Floating Market gaining from non-probability sampling focusing on convenience sampling method. The data-were
analyzed using basic statistics including percentage and means. Factor analysis and principal component analysis
were carried out using varimax rotation method to analyze correlation among variables as well as to sroup_similar
variables into dimensions. The study found that, according to marketing factors related to tourism_at Red’ Lotus
Floating Market, the sample placed importance on the overall perspective at the high level (X-=.3.67,S.D: = 0.836).
The marketing factor analysis of Red Lotus Floating Market showed that the marketing factors consisted of

transportation and facilities, marketing promotion, service fee and security.

Keywords : marketing factors, tourist behavior, Red Lotus Floating Market
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A15719% 1 HaN1TIATIEIRAN KMO wagn1snagdau Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy: .857
Bartlett's Test of Approx. Chi-Square 3159716
Sphericity df 136

Sig. .000
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Initial Eigenvalues Loadings Loadings
% of Cumulative % of Cumulative % of Cumulative
Component | Total |-Variance % Total | Variance % Total | Variance %
1 5872 34.541 34.541 5.872 34.541 34.541 3.792 22.308 22.308
2 3.037 17.865 52.407 3.037 17.865 52.407 3.103 18.252 40.560
3 1.023 6.018 58.424 1.023 6.018 58.424 3.037 17.864 58.424
17 1184 1.082 100.000
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Abstact

The purpose of this study. was to investigate effects of project-based learning in mathematics
concerning students’ knowledge'about mathematics projects, the mathematics projects’ quality, and satisfaction.
The population was 49 fourth-year students of the Department of Mathematics, College of Teacher Education in
the second semester of the-academic year 2017. The experiment was carried out for 27 periods over 9 weeks.
The research instruments were lesson plans featuring project-based learning in mathematics, a test of the
mathematics projects;-a satisfaction questionnaire, and an evaluation form of the mathematics projects.

The results indicated as follows. 1) The arithmetic mean of the students’ knowledge about the
mathematics projects was 26.51, accounting for 82.84 percent, which suggested a high level. 2) As for the
mathematics projects’ quality, it found that 7 of the 13 mathematics projects had very high quality and the rest

of them had high-quality. 3) The students showed high satisfaction towards project-based learning in mathematics.

Keywords: ~mathematics project, teaching activities of mathematics projects
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Abstract

The purposes of this research were to study: 1) tourist satisfaction towards the public relations/media
of Suanbankaew Palace, 2) the public relations model of Suanbankaew Palace and 3) the development of
tourism public relations model of Suanbankaew Palace. This research was an integrated research between
quantitative research and qualitative research, There were two groups of samples including: Group 1 consisted of
an Officer, a Director of Office of Arts and Culture and Community Development, Rambhai Barni Rajabhat
University, a Cultural Officer from Chanthaburi Cultural Office and a local guide - in total four peoplé: The in-depth
interviews were used, then the qualitative data were analyzed using content analysis. Group 2°consisted-of 384
tourists. The questionnaire was used. Then the quantitative data were analyzed using a data-processing program.
The statistics used in this research were percentage, mean and standard deviation.

The results revealed that: 1) tourist satisfaction towards the public relations ‘media-of Suanbankaew
Palace as a whole was at the high level, 2) the public relations model of 'Suanbankaew" Palace showed that
the director and all officers of Suanbankaew Palace had responsibility for the improvement and development
of public relations model and media relations to be consistent with current with-current consumer behaviors and
3) the development of tourism public relations model of Suanbankaew Palace based on the public relations
plan by which the public relations policy was determined in order to increase number of tourists in the annual
plan and the use of public relations activities by producing various types of imedias and using all channels of
communication as setting up a plan for media usage by changing the public relators media according to each

season in order to actually reach the consumers

Keywords : model, public relations, tourism
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Abstract

The purpose of this research was to study the employee retention, the factor affecting maintaining
workforce of employee, to compare the employee retention classified by personal characteristics, and to explore
the relationships among the factor affecting maintaining workforce and the employee retention. The study
was quantitative research. The instrument used was a five-level scale questionnaire followed by Likert’s.
The data was analyzed by percentage and mean. The hypotheses of the study have been tested by t-test
and F-test (One-Way ANOVA) Pearson Product Moment Correlation and Multiple Regression Analysis.

The result found that for overall impact factor affecting maintaining workforce of employee-aspect
were at middle levels. For overall employee retention aspect were at middle levels. The difference-of personal
characteristics of level of education, monthly income, working position were affected. to the difference of
employee retention at statistical significant levels of 0.05. For the result of the relationships.among the factor
affecting maintaining workforce and the employee retention, the overall aspect were at high levels. And for
the factor affecting maintaining workforce and the employee retention was employee benefit, employee

training and potential employee development.

Keywords : Motivation to work, Employee, Engagements
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Abstract

At present human beings’ consumptions of electrical products and electronics goods/ have” been
rapidly increased./ When lifetimes of such products and goods have expired coupled with human beings
consuming behaviors in a manner of discarding after using them have made all such products and goods become
“waste electrical and electronics equipments” or informally called “electronics wastes” which are deemed to
be dangerous or toxic wastes not being naturally degradable.

Based on the research outcome, many countries in Western Europe have issued the laws concerning
solving of the above mentioned problems. There are more than 35 countries, 23 federal states in‘the United/States
of America and 6 states in Canada issuing the Laws on Waste Electrical and Electronic Equipment -Management
for Enforcements. Where countries in the Asian region only Japan, Republic of Korea and Republic of China (Taiwan)
have initiated actions to cope with this problem since 1990 while People’s Republic_of China has issued the
Regulations for Administration of the Recovery and Disposal of Waste Electric-andElectronic Products 2009
which was put into force in 2011 and Republic of India issued E-waste (Management and Handling Rules)
which was put into force on 1 May 2012. In the ASEAN countries only the Socialist Republic of Vietnam and the
Kingdom of Cambodia, there are laws governing the disposal of electrical and electronic products. The Socialist
Republic of Vietnam is the first country in ASEAN to adopt the principle of expanding the responsibility of producers
to use the treatment of waste or hazardous waste products. The Government of Vietnam has issued a law in
effect 2011. There are countries, forex ample Malaysia, Republic ©f Indenesia, and Lao People’s Democratic
Republic which are under the course of issuing the laws. If(Thailand shall.remain neglect on the issuance of the
relevant laws, it could make Thailand step backward and cannot keep pace with the countries in the Asian
region that such problem will not be properly solved.

In Thailand must to take a legal measure to solve-the problems about the management of waste electrical
and electronics equipment. Therefore, the government must urgent the enforcement of the Waste electrical
and electronics products Management Act B.E. ..\ for the correct way to slove the problems before law
enforcement. Relevant agencies must accurate” information cleary guidelines for people entrepreneurs or
those involved in all sectors. if the people do-not understand the principles and reasons of the law it may lead
to have problems to return of waste electrical, and, electronics equipment. However in the future Thailand can
actually be enacted. In opinion the’ researcher’that the management of waste electrical and electronics
equipment is significant problem as well as-in the ASEAN to. Therefore, there should be an agreement to
solve the problem together and formulate guidelines for ASEAN Member States to preparation of laws or amend

existing internal laws to be consistent in the’same direction to solve problems together sustainably.

Keywords : Waste Electrical and-Etectronic Equipment Management, Waste Electrical and Electronic Equipment,

Electronic Waste
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Abstract

The purpose of this research were to study the employee retention, the factor affecting maintaining
workforce of employee, compare the employee retention classified by personal characteristics, and to explore
the relationships among the factor affecting maintaining workforce and the employee retention. The study.was
quantitative research. The instrument used was a five-level scale questionnaire followed by Likert’s. The-data was
analyzed by percentage and mean. The hypotheses of the study have been tested by t-test and F-test
(One-Way ANOVA) Pearson Product Moment Correlation and Multiple Regression Analysis.

The result found that a majority of samples were male, aged between 26-30 years old,-with below of
bachelor’s degree, have monthly income between 20,001-30,000 baht, working experience less than-5 years and
working as the operational of production line employee. For overall impact factor affecting-maintaining workforce
of employee aspect were at article the middle levels. For overall employee retention aspect-were at article the
middle levels. The difference of personal characteristics of level of education;-monthly’income, working position
were affected to the difference of employee retention at statistical significant levels of 0.05. For the result of the
relationships among the factor affecting maintaining workforce and the employee retention, the overall aspect were
at article the high levels. And for the factor affecting maintaining workforce' and the employee retention was
employee benefit, employee training and potential employee development:

The study suggested that the senior management should consider(the suitable equally employee’s
benefit policy upon type of job, reduce employee conflict in the organization. Should support the suitable program
of potential employee development and employee training,/and give employee the growth up opportunity,
To communicate and provide relationship activities and build up’arganization culture and positive attitude. Should
support the expression thinking of employee value, self-esteem, and-to be accepted. Provide a suitable condition

and flexible policy of workplace to employee.

Keywords : Employee retention, Human Resource, Employee Maintaining
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Abstract

The purpose of this research was to study the differential item functioning of national numerical/ability
test between male and female students. The population consisted of 464,532 third grade students in the academic
year 2014, which were separated into 224,615 male students and 239,917 female students. The instruments and data
used in the research were a test with 27 questions and results of third grade numerical ability test of the Office of
the Basic Education Commission in the academic year 2014. The test and results were analyzed using basic statistic
values, investigated an index of differential item functioning of this test using logistic regression method, detected
the effect size of differential item functioning of the test and analyzed the causes of the test. The research’results
were as follows:

The differential item functioning of the national numerical ability test with 27 questions.between male
and female students using logistic regression method showed that there were 5 itemstthat exhibited uniform
differential functioning, which was 18.52 percent and 22 items that exhibited non=uniform-differential functioning,
which was 81.48 percent. The effect size of the differential item functioning showed very small value of effect
size (R* < 0.13) for all 27 questions, which was 100 percent. This meant that this-numerical ability test contained

the validity quality in terms of fairness to the testers who had different 'genders.

Keywords : Differential item functioning, Numerical Ability, National test (NT)
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3. {HANIATIVEDUATVINIINTNANNUVDITOEDU  dRUTEAULBEAYAUNMTIATUIADYBNAR LN UM MLNEUN
TAANUEINNTAAIUNITATUIMAIEIsnnRelaTaRnlaen1s  Zumbo and Thomas

°

A9199 1 HAN1IATIERUNTYIUTNTIRNAUeede UM sannesladafnlneniadeuseAutiadAy
AUNITIUUINDNE NN Zumbo and Thomas

UfduiussEning
. ﬂajmgaauﬁ’u nguLaau AUEINITA YUINBYNIEWE
o I HAN3ATINEOU
B Sig B Sig B Sig AR ([ waaundvdna

1 .000 .988 -241 | .000* | .233 .000* N3y .00 PUPLEN
2 -.006 .000* .010 123 .039 .000* alungy 00 YUIALAN
3 -014 000% | .047 | .000% | .211 | .000* auingy .00 YUIALEN
4 .005 .000* -101 | .000* | .179 .000* alungy .00 YUIALAN
5 -013 000% | .003 | 679 | .238 | .000* ahungt .00 YUIALEN
6 -.008 .002* -132 | .000* | .264 .000* aLungu .00 YUIPLAN
7 -.002 .309 .095 .000* 237 .000* Longuy .00 YUIALAN
8 -.036 .002* .249 .000* | .160 .000* atungy .01 YUIALAN
9 -014 .000* -.182 | .000* 251 (000* aLungy .00 YUIALAN
10 .002 .130 -033 | .000* | .208 .000% longy .00 YUIALAN
11 .016 .000* .104 .000* A7 .000* alunjy .00 YUIALAN
12 | .002 317 268 | .000% | .194 |~.000* wengy .00 TUIALEN
13 | .013 000% | 017 | .011* | .172-| ~000* awunsy .00 TIALEN
14 .010 .000* .000 .995 .087 :000* alunju .00 YUIALAN
15 .029 .000* 119 .000* [.245 .000* alungy .00 YUIALAN
16 -.008 .000* .201 .000* .182 .000* alungy .00 YUIALAN
17 .010 .000* -200. )| .000*7| .247 .000* aLungy .00 YUALEN
18 -.002 142 .044 .000% 112 .000* Ay .00 YUIALAN
19 -.010 .000* .074 1 .000* | .145 .000* alungy .00 YUIALAN
20 -.006 .000* 192 .000* .087 .000* alungy .00 YPUALAN
21 .009 .000* .018 .006* | .237 .000* alungy .00 YUIPLAN
22 -017 .000* ~037 .000* .189 .000* alungu .00 VAN
23 -.004 .001%* 034 .000* 092 .000* alungu .00 VNALAN
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Abstract

The purposes of this research were to develop and study the development results of a participative
management model of small primary schools under the Office of the Basic Education Commission. The research
consisted of four steps: 1) analysis of the documents and in-depth interview of the administrators, teachérs
and school boards, 2) model development using specific focus group discussion with the professional _group,
3) appropriate evaluation of the model using a questionnaire and 4) model experiment. The instruments used
in the study were: 1) operational guide book and 2) the questionnaire on feedback towards the performance.
The statistics used were mean and standard deviation. The findings of this study showed that the developed
participative management model consisted of four important elements: Part 1 - the participants_of school
management consisted of two groups including: 1) school board of directors and 2) the supporters of school
management. Part 2 - The process of participative management consisted of five participative steps; 1) planning
participation, 2) decision making participation, 3) operational participation,-4). evatuation participation and
5) benefit sharing participation. Part 3 - The school administration scope consisted-of four functions including:
1) academic management, 2) personnel management, 3) budget and financial management and 4) general
management. And Part 4 - The target of participative management consisted of three parts of school qualification
including: 1) the students 2) the teachers and 3) management. The experimental results of the developed
participative management model found that the samples had opinions towards the operational results of both

the participation and the school quality development as a whole at the high tevel. (X = 4.30, S.D. = 0.47)

Keywords : The management model, Participative, Small size primary._schools
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Abstract

The purpose of this research were to study the motivation in selected study in the bachelor degree of
Faculty of Educational Rambhai Barni Rajabhat University, and compare the motivation to choose a bachelor
degree of Faculty of Educational Rambhai Barni Rajabhat University classified by student’s general information.
The samples used in the study were 217 first year bachelor degree students, Faculty of Education, Rambhai
Barni Rajabhat University in the academic year 2016, by random sampling technique. The research found:

1. Personal reasons for choosing to study a bachelor degree, Faculty of Education, Rambhai Barni Rajabhat
University were statistically significant difference at the .05 level. Male students were higher than female students.

2. When classified by graduation plan, found that the relevant personal motivation:was- statistically
significant at the .05 level.

3. When classified by graduation plan, in overall was statistically significant difference-at the .05 level.
However, when considering in pair, it was found that the students who graduated-from”the science-mathematics

plan and other plans was statistically significant difference at the .05 level.

Keywords : Motivation, Faculty of Education

98aM7 9aLaIN, ITUST BTTAUNY



v o

21357539857 lwwssed U9 13 aUuil 2 idounguniny - §3viAu 2562 151

o

UNU
= I o a o o )
nsfnwidulladenddglunsiaunyssivelas

Judwddylunsiaduainaunmdssrnsliaenndasiv

a o Aa £ = o & 4 P v
AsasusUadludauiiniu I3 dunasaesdiainuaula
waglinsatuayuduasuunniian uenaindnisnwdniy
wIesllalunisiaunduaiuniiug anudn uazviauadli
Aulveddnauwes udnhanudanudilanldlunisuidym
waziasuasedenuliivy Ussmelanaudndaundaanin
10 UseiatugeunmunlannlnaninUsemady o el
nsmUsewalUdansanneUatennteg1slivssdvanin
Jadnduardsnduderngyanvainuaiga1vniyn il

o Y Ao e
IsEAsEUINNSTRILNUSE Mt dunssuuNslesrusEnau
VWAYITBINNLNE WU NNULATEFAR daau N13idlas USva
= 2 v o= o aa o a
LaTNISANEN WWUAL Fean1TUNTUNUNLaLSURATDULAERN S
a Y Ko o = = o ) ¢
WNgatusesiinfe andumfnmdasinuning nsuyye
AnuiALausaLiieausInNAeINslusEuuATEENT
Youszne Nve1efieg19TIngy (@513n1 sunauseiasy,
2537 91909LU NRR AuIsY, 2545)
= o = I 1 P
nsAnwlusedugauAnwiduinainiuinay

w@suauAuiarnsdutedy tugiulunisimun
NINeINTUYILarNIRNUSEmA yanailuidlinig
o o o = a a Ul P =
drAgyiunsine lneduwifndn gninsfnwgeasileonia
Wigyiamtlusnueing 9 1afnan dsluyaramluimensx
a = Ve ) a a ) = a o | '
agfnuliteseAvasiian As seAuaaufny) AWTAINE197
o Y] A a Aa a o a ¢ v ¢
denlneudepuionnunivsyyr (hWiad uwiauysel,
2554: poulatl) ulsuendniunsaaufAnwiusenIsniene
duasunsdeusessaiunsfnwinnszaulaenisatuayy
a1t geudnwidunuimiievielsasouluinunias iy
gaudnwissey Wududnsnadidglunsiminaruduuds
WAYUTUNITANATUAUT LTI D IGUYUAILUIALAR
\iTegRaneLies hufafinaIwiuunumaandnelunis
‘W’wm@mmmmﬂ"’]éﬁﬂuiwlﬂmﬂmwém Pan1easie g
wareAwA FakulAnmIna1tasunIsvInsuLdusg1eRslu
wnuRILIN1SANYITEAVapURNwIaUUN 8 (2540-2544)

= LY U = 1 a
1IN VYL ANISANYILAITIF W.A1.2542 AaDnIU
wnuaunlusyavagduigaziiufianisnisveislanig
MsANlugULUTAISY AUARUNSIAUINTIMINISHAYLYY
lnganignduan1dunegiuiunyuun Wy aa1dusivdy
Ausznimgagunasiawluiiansdogisdaou (eyans
QAUANY, 2553)

wiInedesvdgsibunssdl Wuaondugaudinm
daind N UANENITUNMINITRAUANINTENTI ANYIBNNS
Usemedassndausnidu “Inendengdunys” s uShaiau
thuui Sueeiduiivssivvesaudanssunadislnigsd
wszusuITlusvnadl 7 dounliudeudy “uminerds
suigilwmssd” detuil 15 fquieu 2547, Ay
NI IVUNARNMING 1Y T19A]) vivhindaddelunane
a1v3Y) Annshandn 4 Usens wudedduandugaufing
yossguisdu 9 lon msaeu msiTe nsuimsyuvuLas
n1sviiyingefalzuas Sausssu laoinasagaiansidu
AMZLINYDINNIING Y LUAAOUNGNGATATAENTUMINR
5 U Tuanwivimsfinedsuie wadnw dseudnwn nwlne
AMIBINGY ADUNUADIANYT ALAFTEANS WaTINGIAIENT
(wudvAinemansialy wd TErd wardvine)

nadfnsienfnwtedeunds wuin Unfnwidl
anuaulafiaghdnuiselunnzagmand sminendosuy
Slnwssdlfndunnd Fsronndosiuumngmsaiiiiatuly
uANENdET el faus wa. 2553 uduan wud
tinBguiuiingfivesfivinig q fegluiiufivosmmineds
swfgnatasasuidiBouauivdnegiunin venani
faudeinnnaniaivdy q Meeduiidesdne
InAsasvaugUnasesuarini3uiiunaingSoungi
wingndesady aguldded agduedndidues fifesh
taztdudnsvns Fslusunanaiidumisnuliussgdung
Frununn JagtuSsuilvuiliunndety wsgldtudou
wazdndeng « wilouiu univerdesvigeedvinede
agunou lefuanuideielueuesnsndnag Arldane
Tiuma Tnddhu WeBeuau deenfamihivihnasuutsty
FLd (Nuus Taunsed, 2553) %ummaﬁndnmsﬁwé{u
p1afawunandadegslavanedsenisieiu watladeann
neuankardafunieluveswninetds aasnaudadeain
gidindnw fdwmasonsdnduladenddnulunuzasmans
uAnendesnainsilwmssdl maddelunidiidedanuale
fazAnwiusagslalunisidendnvidelusefudianini
AnuzAgmans i Anendosvigiilwmssdl iiethuan$ide
TdusumslunsusudgsimunnisdanisiSeunisaeues
AnuzAgEnS uAngndesin sz wlelldtuding
fnaunmeenlUimuUseina 53089N15uNUUsEdURuS
NShUERINIINIANYReluwIAR

98397 9alaIn, 15UsT 9TIAUNN



o 3 a o
'mqﬂ'izmﬂ%mmi'mﬂ

1. iefAnwusepalalunisidendnuisielusediu
USeyey1eis AagAsAans unnivendesudgsilnngsdl

d' = ~ d = |

2. Wewieuiisuusesgalalunisifendnuisie
TusgduUSoyans AnzaATAans i Imeaesvdglimesal
Fuunaudoyaniluvestindny

Foyavhluvesindnusziuuiyaes FuT 1
ANEATANERNT UnTIVedeswig s lwnssd laun
- LW
- wan13i3euLad (GPAX)
- yeldfndesioifouresnseunts
- gllaun

LEUNISISYUNIUNNTANEN
- @173

—

152 993753981 lwnssed U9 13 aUudl 2 Weunguniny - 5991 2562

n3aULUIAATUNIIIRY
lumsideasall fidelamaundgiu fe dndnun

e

a v U a A = 1 o/
HUBHANUTTUANNU llLLNQQSLQELLIﬂ’ﬁLaaﬂﬂﬂ“@’m@ﬁl‘HSB(ﬂU

a 3

YIRS ANEATAIANS WMINe1dusuagsilnngsal

e =

o

LANANGAY WaZIlNTaULLIANNARYRILASINISIVY HYH

=

wsepdlalumaidendnwidelusedud3ygyns

o

P

ANEATANERNT UNTINIaETWAY I Il
- PNUVARAF UG

MuNaNEaluaIEnItu

AUYARATILAEITDS
- pudany
- PULATYFNI

AT 1 NTBUBLIANUANLUNITITY

ABANUUNTIVY

Usens e UnAnwseduuTayaes anaseans
uIne1desvfnilnnssd Addfnwegdudd 1
Tudnsfinw 2559 913U 508 AU NENIBENN Ap TnFAnw
JeiuUSye1es AzATAIEns WnInendesaigsilungsel
fitdsfnuegdutd 1 Tulnsfnw 2559 S 217 Ay
IG]‘EJﬂ”ISZ‘jJJEJEJ’Nd”IEJ (Simple Random Sampling) M1uAN519
dmufinnsanvuiangudieganuvinuzveaTadLay
wesunu in3esefltlunsfiununudayadmiunisise
BuuuvasunudeifeldaiduiefnvuasiBisudo
wssgelalunisidendnwsieluseiudsyaps Anasmans
uninendesvagilnnssd Swuasiudagarialles
i ulsesnid 2 meu fail

noudl 1 Teyaluvasgpounuvasuny lned
anwazaudusuuidonnau (Check List)

poudl 2 ussgslalunindendnuwiseluszdiv

o

USyey1e3 aaugAzAans unidvedesnsigsilangsd
TdnwagmanufuutuUseifiuan 5 szau (Rating Scale)
ANULUUTDIALADIN

VYa v a &Y o 3 aa

AIdg AT evideya Inglilusunsudisagunieata
lngidenangltiinsgvideyanaonadosiuninuyavaneg
vaansAnwaseslalunisidendnudeluseduuTeyyng
AMgATAIEAS WnTInendesvdgilamssd Anseilaem

ANRBE-(X)_wagyAInudewuuaInggIu (SD) 1Nty

98aM7 9aLaIN, ITUST BTTAUNY

)

UpswnilTeumeuwsigdialunmsidendnudeluseAuUayg el
ANEASAERS WATInedes1uig s lnnssal Suunanudeya
fiugugesindnu Tngliain ttest nadifidaudsd 2 nqu
waglinsunaauANLUTUTIUNILAEY (One-Way ANOVA)
Tuns@nfiduusinnni 2 nay waziilonunnuuandeeng
fidedAyneadn Jvinisvegeuauuanaindusieg
1nei5v09 Scheffe

NAN13IY

Tumsifvsusudeyaainnguiegeidu
UnAnwseduUTyns AuzATAans UN1INeiesIdy)
srlwwssdl dauau 217 au wudn daulngiduinendga
finsaladvazansening 2.50 - 3.49 fisgldladesiaifiou
¥93A50UATT 10,000 - 30,000 U HUnATOIDITN
Wnensnssy dgddnuregludwmindunys aun1sdnyn
uunsEeuing - ade WeRinsananussgddalunadondn
solusedudI1ns AuzATAENs UN1INEIRETIUAY
Sibnnssdl wudn nqudiegnediusegdlalunisidendnuise
Tagsmegluszduann defasunidunedu Bosarnan
lundes 3 dudu lawn drudinu Arunindnvaives
UMANg1de AumgnagIudl wasdudugaine laun
suynraitieades (msedt 1)



v o

275871539857 wnssal

U7 13 aUvil 2 ifoungunin - Fomau 2562 153

M15797 1 Anade drndonuunnggu wagseauanuaniuieiussgdlalunsidendnuise

us99ela X SD SEAUAMUAALITY Susui
1. AUTAHAE UG 396 713 1N 3
2. PIUNNSNWUVDINNING1RY 423 709 11N 2
3. fruyanaiiiieades 318 1184 dunan 5
4. pudenu 425 676 11N 1
5. ANULATYFNA 382 844 1N 4
Aadesau 389 .825 un

nsiieuiiguusealalunisidenfnuidesedu
Ve auzagmand uinendesvdgilimssdl e
Suunmunalnesliwanmaiu uadeRarsandusesu
wuln sumgsadudileduunn e wansietusgnall

TedAgeadifinseiv .05 IneinAygganIuneandgs dum
AMndnwalvewnIINg1dy Auyraailiieves fudiay
WAZALATEENY WaTauunaunalinand1aiy (n15199 2)

=] = =~ = = ] v a = s a Y v o =
M1319N 2 LﬂiﬁJULV]EJULLiﬂgﬂiﬂiuﬂqﬁLa@ﬂﬂﬂ@qmaﬁgﬂUﬂﬁmQ_j’]mi ﬂmgﬂﬁﬂ’]ﬁmi NV??WEJ’]@EJ?’]%Q{]?’]IWWiﬁm

FUUNAIULIA
usegela _ — Lk t p
X SD X SD

1. AumeEadIus? 4.06 51 389 54 2.33* 02
2. AIUNNANYAVDINNING S 4.21 56 4.24 51 40 69
3. fuyaraiiiades 3.24 89 3.14 74 92 36
4. pudaay 4.30 51 4.21 54 1.21 23
5. fuLAsHENa 3.82 61 3.81 57 12 90
591 3.93 44 3.86 38 1.22 22

* p<.05

uwsegelalunisidendnuiseseduuSyaans Aaw
AgAand uingrdonudgitlamssdldediisniinasa
WAvazan dndnwifinsaiede 2.00-2.49 Fusagdlalasu
wazsosuegluszdvann dnAnwifinaniade 2.50-3.49
fussgdlalnesmeglusziunnn Wefivisnnidumenu wui

M19197 3 WSsuisuusspdalunisidendnuiseseiuy

PWUNMUNTARAY AL EY

suyaraiiiisateseglussiuuiunans dwsuindesglu
syiuann dnAnwndifinsaiade 3.50-4.00 Tusegdlalagsam
ogluseduunn efiasuidusiosu wuin duyanad
Rerteseglusziuiiunans drusuiivdosgluszdumn
(137971 3)

a

YN ALLATANENS UNTINEFEIIBAN T I IE

o

wrigilo 2.00-2.49 250-3.49 3.50 - 4.00

X SD X SD X SD

1. AUANAE UG 4.19 51 3.92 55 3.95 48
2. ATUNINANAVBIUNING 1S 4.29 53 4.22 53 4.23 54
3. fruyanaiiiieades 3.53 73 3.18 81 3.05 78
4. iudany 4.27 53 4.24 53 4.27 53
5. fAsHENa 3.84 63 3.80 62 3.84 45
591 4.00 39 3.87 41 3.87 38

90807 984N, 17U BTIAUNY



wsegalalunisidenfinyidesziulSygyind
AMZATANERT UNINEIFETHAYS sl d1uunaiy

154 939753981 lwnssel U9 13 aUudl 2 Weunguniny - 599Ieu 2562

Wnsatafgazay lagsiukazsnegauynauliuangnaiy
(m13797 4)

M1399 4 MITATIEANUKUTUTIIMGRED wsepslalumadenfnuidessAuuSyaes Ausageans

WIS AgIlnnssal SuunmunIaRbuEsay

us93¢la unaedaya df Ss MS F p
1. AUANAE LA FEMINNGY 2 1.43 71 2.55 (08
nelungy 214 59.80 28
33U 216 61.22
2. MUNMENYIVRIUNNINGTEY  SENINNGY 2 11 06 19 .82
nelungy 214 60.25 28
RREY 216 60.36
3. fhuyaraiiiieades JEUINNGY 2 2.32 1.16 182 .17
elungy 214 13679 64
33U 216 139:11
4. pudapy JENINNGY 2 .06 03 10 .90
elungy 214 60.78 28
RRLY 216 60.84
5. AULATYEND FEMINNGY 2 .06 03 08 92
aelungu 214 73.79 35
U 216 73.85
FEMINNGY 2 38 19 116 31
394 nelungy 214 34.94 16
33U 216 35.32

wsegelalunisidendnuidesedudSyanns
AzAgANanT unInendesvdgiilimssdl Wediunm
selfadenaifiouvetnsounss Wndnwadisgldadoes
AsEUATIANNTN 10,000 U flussgslalavyamegiuszduin
dofimsandusesu wuin duyeeaiiigadessgluszeiu
Uhunans daushuimdesglussduann s1eldiedy 10,001-
30,000 U flusegslalnesauegluszivann 1efinnsan

98aM7 9aLaIN, ITUST BTTAUNY

sy nuin fuyanaiiieadesegluszduliunans
daué’mﬁmﬁaa@uwéfwum s19l#1ad8 30,001-50,000 UM
flussgdlalaosuegluseduann efinrsudusedy
wuih suyarafiieadeseglussiuuunans dausuiiide
ogfluszduinn 11818 50,001 vnTuly Fussydlalnesmeglu
seduann WeRnsanifusediu wui fuyeeaiifedes
oglusziutunans dusuiwdosgluseduann (nsnsdl 5)



v o

21957539857 lwwsseld U9 13 20Ul 2 iounguniau - §3viAl 2562 155

M13199 5 WiguiisuusapslalumsidendnuisieseAuSaans AueATAEns I INeNdes1vagslnnssdl

FUNAULNLRAURDLADUVRINTBUAT

AN 10,001 @4 30,001 f14 50,001 UM

us93sla 10,000 U™ 30,000 UM 50,000 UM auly
X SO X SD X SD X SD
1. AUANAE UG 394 57 403 51 390 57 372 48
2. AUATNANWAIVDINNTINGRE 412 55 428 52 419 54 424 (.50
3. fuypnaiiiiedtos 306 68 326 84 312 83 307 .79
4. fudany 421 52 428 51 416 .63 428 49
5. FULATYFN 379 56 385 53 373 81 . 381 - 51
594 382 38 394 40 382 46383 35

wsegelalunmisidendnuisesedudSynyins
AMEATAIANS UNINEREI1vATIlnssal Fuunniy

seldladunelfoursinTauATIlngTILLAL IIUAUNNAITY

Taiumnsnanu (115199 6)

‘ﬂ' a L3 a = = 1 U a a s
A5 6 N1FAATITNAMULUTUTIUNUAET LLﬁ\‘i@ﬂf\ﬂUﬂ’]iLﬁaﬂﬂﬂ‘lﬂﬁ@i%@UUﬁgZy’lﬁi AUSAFAEAT

WnTInedesEAgslunssal Suunausegliadedefouredpsauain

us93¢la uviasoya df SS Mms F p
1. AUANAE LA FENINNGY 3 2.02 67 242 .07
nelungu 213 59.21 28
Ry 216 61.22
2. MUANENYAIVDY JENINNGY 3 94 31 112 34
UNNINeaY aelungu 213 59.42 28
U 216 60.36
3. fhuypraitieades FENINNGY 3 1.74 58 90 .44
aelungyu 213 137.37 65
EREY 216 139.11
4. pudny FEWINNGN 3 46 15 54 65
nelungy 213 60.38 28
Ry 216 60.84
5. AMULATYFNA FENTNNGY 3 43 14 4174
melungu 213 73.42 35
EREY 216 73.85
FENINNGY 3 76 25 156 .20
394 nelungu 213 34.56 16
EREY 216 35.32

n1siUSeuevuseglalunisidendnuisesedu
Uy AeA3AIEns unninerdesvsigsilnnssdl e
FUUNMIN 1INV UNATDS ﬁﬂﬁﬂmﬁﬁmmmﬁm%w
nwnInTsy dusepdlalagsiuegluszauuin dlofiansandu
108U wpen| Fauyanafitisatesegluseduuiunans
d’guﬁmﬁmﬁaagluizﬁwm DITNNUNIIUUSEN LonTUY
fusspdlalaesiuuazseiuegluseiunin endnsusuniy/

$fiavia fusegslalaesaneglusyaunn Wefiansaniu

s18/u nudn Muyaeaiisatesegluseduliunans
dausuimdesglusziuunn endwgsiadiuda Tusegla
Tnesamegluszdvann Wefinrsaniusiesu wuh suyaea
MReteseglusziudunas dwduiimdesgluszdumn
91dndu 9 Tusegelalassamegluseduunn efiansan
Wusredu nuin suyanaiiiieadesegluszduliunans
dusnuiwdesglusziuann (el 7)

90807 984N, 17U BTIAUNY



156 91587539851 lnnssed U9 13 aUudl 2 Weunguniny - 591IRu 2562

M19199 7 WisuiisuusapslalumsidendnuideseAuuSaaes AueATAEns I Ine desuigslnnssdl
WUAANBINVBIEUNATDS

WiIN9 Fuswnis / o v a
usegela HYenanasd Usementy  $§3avne RenvaINm o

X SD X SD X SD X SD X SD

1. AumaNadIu 3.96 52 393 57 393 54 395 55 398 .53

2. unmanuaives 4.21 49 417 46 407 56 420 .64 4.36/ .48
UG

3. fhuyanai 3.21 70 358 63 310 .81 303 .91 316 .87

Aeads

4. pudeny 4.20 52 424 47 413 47 429 58432 .55

5. PULATYFNI 3.83 48 395 57 365 74 368 (61 392 .61

52 3.88 35 398 39 378 .37 383 - .46 395 .44

wsegelalunisidendnuinesedudSynns  eninvegunaselagsiuuasasuynauliuaneneiy
AMEATAIENS UNINENREIIBAYTIInTsdl Twmunan ((1N5199 8)

M13°99 8 MINATIEIANURUTUTIIMGRED wsepslalumaidenfnuidessduusynns Ausageans
UNTINRETIYAY SNl unINTNVDIHUNATES

u393¢la unaetaya df Ss MS F p
1. AMUMRNAEIUG? FENINANGY 4 .07 02 06 .99
aeglungy 2121 61116 29
7 216 61.22
2. unmEnualves FENINANGY 4 1.80 45 163 .17
UAINYRY elungu 212, 5856 28
37 216 60.36
3. shuypraiiieItos JENINNgY 4 3.79 95 149 21
elungy 212 13532 64
RRY 216 139.11
4. pnudany sEndnangu 4 88 22 78 54
anglungy 212 59.96 28
EXEY 216 60.84
5. ANULATYFNA TEMINaNgY 4 237 59 176 .14
seglungy 212 71.48 34
U 216 73.85
FENINNGY 4 76 19 117 .33
594 aeglungy 212 34.56 16
U 216 35.32

naUTeuisuusealalunisidenfnuidessdu  aAuyanaiietdesegluseAuliunane diuduiinie
USeyeyws augaganans anivendeswdgilanssdl We  eglusedvinn Ymiansa fussgdlalaesueglusedvann
Fuunafgianw Tndnvfdgidiuegludmiadunys  defiasandusedu wuih duyeaaiiiisrdeseglusziu

fussgalalpeynegluszauunn diefinsandusedunuin  Uunans dwiuividesglussduunn Jminszees Tusigdla

98aM7 9aLaIN, ITUST BTTAUNY



o

21357539857 lwwssed U9 13 20Ul 2 iounguniau - Al 2562 157

Taosmeglusziuann Wefinsandusesu wui suyeea  dusnuiidesglussivann Smindue dussgdlalagsiuey
AReteseglusziuunans dwiuiimdesgluszdumnn  lussduann defimnsandusesu wui suyaraiifisstios
Fminaszu fussgslalaosmegluszduann Wofinsan  egluszduiiunans dausuiiivdesgluszdusnn (191379)
\WDusesu wudn suyeeafiisddesegluseduuiunans

M13199 9 WisuipuusapslalumsidendnuisieseAuUSaang AuATANERS UM INeT§uI1BAY 5 il
uunMUNIA LN

o

unys A310 32809 assuin U

X S X SO X SD X SD X .SD
1 duveradiusy 397 54 381 52 407 58 381 38 411 52

u399sla

2. unnanual 426 55 422 52 425 51 406 42 423 56
YDIURNINYAY
3. éﬁuqmaﬁ 316 91 308 .64 331 70 305 .70.7331 .78
Aedos
4. pudepyl 421 56 433 49 432 51 ,406 43 435 54
5. FULATYEND 381 57 389 57 383 63 ( 376 36 371 .74
59 388 42 387 38 396 46 375 24 394 42

a o

wispelalunmisidendnuisasedudigyins  Qidw lngsauuassiedunnauliunneeiu (115199 10)
ANEATANENS UnIne1desvdgsilunssdl uunniy

M990 10 MIBATIEIANNKUTUTIUMGReD wsepdlalumadenfnuidessAuuSyaes Ausagmans
WIneaeTEAg s bins sl SuunmugIa N

us99sla uviasdoya df Sss MS F_ p
1. MUmARAEIL FENINNGM 4 2.16 54 194 .11
aeglungy 212 59.06 28
37U 216 61.22
2. fuUANaNBalves FENINNGY 4 81 20 72 58
UAINESY nglungy 212 5955 28
RIREY 216 60.36
3. huyarafiiende SEUINNGY 4 1.78 45 69 .60
nglungy 212 13733 65
Rt 216 139.11
4. gnudan sEWinang 4 1.66 41 146 22
nelungy 212 59.20 28
U 216 60.84
5. ULATYFNI FEMINNGY 4 67 17 49 75
nelungy 212 73.18 35
U 216 73.85
FEMINNGY 4 74 19 113 34
394 nelungy 212 34.58 16
U 216 35.32

90807 984N, 17U BTIAUNY



n1siUSeuiisuusegalalunmisidendnuisesedu
USeey 93 AnueAgAans uninendessdgsalnnssal Suun
MaHUMIEsuRIuNMsAnwEN eduunmuununsEeu
faunisAnwiun dnAnwifiaunisdnwiainuaunisiseu
Ing-adin fusegilalagsamegluseiuun WeRansundu
1880 WUl Fuyaeaiiisatesegluseduliunans
dusnuimdesgluszduann usumsBoudadaum duss
yelalagsamegluszdvan Wefinrsaudusesu nui

158 9137539851 lnnssed U9 13 aUudl 2 Weunguniny - 591Ieu 2562

suyaraifstesegluszduiunans dnsuiivieeylu
sEAuNn wrun1sSeuRadniw dusegelalaesasisyly
seunn definrsanifusesu wui suyanaiiieades
ogluszauUunans dusuiivdesglusyiusnn uwun 3oy
addeny fusegelalassmegluszdvan efatsundu
s18/0 nudn Muyaeaiiateseglusydvdiuna)s
dusuimdesgluszduinn uunsFoudu g flusegela
Taermuazsesnuagluszduann (Mt 11)

=

M58 11 WisuidlguussgalalunisifenfinusesedudSy1es angasmans uwning dessagsilunssdl

FULUNANULNUNISISIUNAUNNSANEIHN

o (]

Ind-atin Aadaua falnen favdsnu B
us99sla — = — — —
X SD X SD X SD X SD X SD
Lonuwewadiusy 392 52 417 56 396 57~ 396--.16 410 .62
2. funwanwal 421 54 432 50 413 50 450 41 427 58
YDINWINEEE
3. éhuqﬂﬂaﬁ 3.09 .75 3.31 .79 3.24 .99 3.08 1.16 3.92 .78
Aedes
4. pudsAy 4.25 .54 4.21 .58 411 .50 4.08 .29 4.44 .46
5. fuLATYSHa 379 60 381 53 390, 56 379 42 404 62
394 385 39 396 37 {387 .44 38 30 415 .50

wsegelalunmisidendnuinessdudSynyns
AMZATANENT UMINEIFEIIBAYS NNssdl wunain
wHUNISFBUNaUNISAnEINlaeT ANy whLle

Aaasaundusiedu wudn ussgeladuyanadiiisades
WWoTTBUNANNLRUNITISIUN UNISANYINT WANRI19AY

o o a

pvslledAynsadanIzau .05 (119199 12)

M990 12 MFieseianuiUiyTiunasia usagdlalumsidenfnuseseAuuTynes Aneagmans

UATINEIRETBAGI NS S S UnMULRLNTSBUNIUNNSANYINT

u3993la unidedaya df Ss MS F  p
1. AMUMBNAEIUGN SENINNGY 4 1.58 40 141 23
nglungu 212 59.64 28
Rty 216 61.22
2. ATUANANYalveY FENINaNGY 4 69 17 62 .65
UNINeae elungu 212 59.66 28
U 216 60.36
3. uyanaiAgItos EEAeNAGH 4 9.35 234 382 .01
aelungs 212 129.76 61
U 216 139.11
4. pudany JENINaNgY 4 95 24 84 50
aelungs 212 59.89 28
Ry 216 60.84

98aM7 9aLaIN, ITUST BTTAUNY



v o

21357539851 lwwsseld U9 13 20Ul 2 idounguniay - 53v1AL 2562 159

= ¢

M1399 12 (fd) MIBATIERANNKUTUTIUMGRED wsepslalumsidendnuidessAuusayaes AuageEns

q

UATINEIFEIIVANIINNTIA TIMUNAURNUNITEEUNIUNTAN LN

u3933la uviasdaya df Ss MS F p
JEMINNG 4 .90 22 65 .63
5. fuAsugha aelungy 212 7295 34
U 216 73.85
FEMINNGY 4 1.32 33 205 109
394 elungy 212 34.00 16
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Abstract

The objectives of this research were to: 1) develop mathematics learning achievement on Complex
Number topic for grade 11 students to have learning achievement at least 70% or more and at least 70% of
all students passed the criteria and 2) develop analytical thinking skills of grade 11 students who had learnt
Complex Number topic based on Constructivist theory to have a mean score of 70% or more and at least. 70%
of all students passed the criteria.

The target group consisted of 44 grade 11 student from Classroom Number 5/1 who (were studying
in the second semester of the academic year 2017 at Nongrua Wittaya School under The office. of secondary
Educational service Area 25. The students were selected using a purposive sampling. This student was an
action research consisted of 3 operational cycles. There were three types of the research instrument consisted of:
1) experimental tools including 12 mathematics lesson plans, 2) reflection tools including=a student learning
behavior form, a learning activity recording form, end-of-cycle quizzes, activity she€ets ‘and exercise sheets
and 3) learning management effectiveness evaluation tools including a learning-achievement test with 20
multiple-choice questions and analytical thinking skills subjective test with 4 essay questions. Both the collected
quantitative and qualitative data were analyzed using mean, standard deviation and percentage.

The findings showed that :

1) the average mean score on learning achievement of all students_was 15.19 or 79.55%, and there
were 38 students who passed the criterion or 86.36% of the wholé’ students group which was in line with the
prescribed criterion; and

2) the average mean score on analytical thinking skills of the students was 15.52 or 77.61%, and there
were 36 students or 81.82% of the whole students group passed the criterion which was in line with the prescribed

criterion.

Keywords : Constructivist Theory, Learning Achievement, Analytical Thinking Skill, Complex Number
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Abstact

The puroposes of this study were: to determine the level of achievement, reasoning ability and eValuate
the attitudes of students toward learning activities on Pythagoras’ theorem focused on inductive and deductive
reasoning. The study was conducted during the first semester of the 2017 academic year with Mathayomsuksa-ll
students at Pramochwittayaramintra School. The experimental group consisted of 26 students, selected through
cluster random sampling. The students were taught for a total of 14 hours. The research instruments included:
lesson plan, achievement test, reasoning test and attitude questionnaire. The statistics used in this study were:
frequency, percent, arithmetic mean, standard deviation and paired t-test.

The results indicated that; 1) The achievement of the experimental group after studying was higher
than before studying at a .05 level of statistical significance and effectiveness Index (Ed.) was equal to 0.477;
2) The reasoning ability of the experimental group was higher than 60% and effectiveness-index (E.l.) was equal
to 0.596 and; 3) the scores on questionnaire showed a high satisfaction of the experimental group toward the

instruction.

Keywords : Pythagoras’ Theorem, Inductive Reasoning, Deductive Reasoning
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Abstract

The objectives of the present study were 1) to organize learning activities basing on 5E Learning Cycle/Model
for the development of grade 11 students’ learning achievement in the mathematics topics of Sequence and
Series and 2) to study the students’ opinions on the learning activities as organized for them. The sample group
consisted of 40 grade 11 students who were randomly selected from Classroom No. 5/2 at Nongrua WittayaSechool,
under the Office of Secondary Education Service Area 25, during the second semester of the 2017 academic year.
Three types of research tools used in the study included 1) 15 lesson plans on the topics of Sequence and Series,
2) a 30-item test on Sequence and Series and 3) a questionnaire to elicit the students’ opinions on the learning
activities based on the 5E Learning Cycle as organized for them. The collected data were analyzed-by means of
percentage, mean, standard deviation and a t-test dependent sample.

The findings show that:

1) The students’ pre-test and post-test learning achievement average scores were 16.53 and 24.20,
respectively. It is evident that the students’ post-test score was significantly higher than.the pre-test score at the
0.5 level of significance.

2) students’ opinions towards the learning activities based-on the 5E Learning Cycle Model on the
topics of Sequence and Series, as a whole, are at the highest level of appropriate for learning (X = 4.52).
Nevertheless, when the questions were scrutinized separately, it was found that there were 3 items that the
students indicated as the most favorable ones. These include 1) the-learning activities basing on the 5E
Learning Cycle Model had enabled them to work methodically and more ‘carefully (X = 4.78), 2) the students
would like the teachers to extend the 5E Learning Cycle Model to the organization of learning activities for
other subject contents (X = 4.75), and 3) the learning activities,as organized by the teachers allowed them

an opportunity to learn and to do actual practice (X = 4.63).

Keywords : five-step learning cycle techniques, Achievement
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Abstract

The purposes of this study were to ; 1) compare the level of achievement of Mathayomsuksa | students
before and after teaching using the relationship between Two-Dimensional and Three-Dimensional geometric
figures by using learning by doing activities, and ; 2) evaluate the attitudes of students toward the relationship
between Two-Dimensional and Three-Dimentional geometric figures by using learning by doing activities. The-study
was conducted during the second semester of the 2017 academic year with Mathayomsuksa | students at
Pramochwittayaramintra school. The experimental group consisted of 29 students selected through clusterrandom
sampling. There were 15 students who completed all of the activities. The students were taught.for a total of 12
periods. The research instruments included lesson plan, the relationship between Two-Dimensional and
Three-Dimensional geometric figures by using learning by doing activities, achievement test.and attitudes
questionnaire. The data were analyzed by using percent, arithmetic mean, standard deviation;-and. paired t-test.

The results indicated that; 1) The achievement of the Mathayomsuksa.| students. after studying was
higher than before studying at a .05 level of statistical significance, and ; 2) The scores-on questionnaire showed

a high satisfaction of the Mathayomsuksa | students toward the instruction.

Keywords : Relationship between Two-Dimensional and Three-Dimensional seometric figures,

Learning by doing Activities

Wesneg asaely, auy wlasUseanlyn, wiiu gnanad



v o

21957539857l wwsseld U9 13 20Ul 2 idounguniay - §9viAu 2562 193

Unin

adaandidurmansfinmunszuiunsnves
uywe Willsvuuselou 8013 wazAnufnas1eassa meay
fiwuumsuuastunouisidainu TsdmalitFoundnmans
fanuaunsalunisfniaszidynivisoaniunisalang 9 1o
atazBuniaiu druseunsy uwazanunsadanisiutlym
straduszuuldogramnzay Fujuadinaaniaduds
g1y waztduiedesdlofifiusansnmlunsAnuamans
3u 9 winsenuvesan tuduasunisaeudnendans
uazmalulad (@an.) nsznT1sdnedn1s Tulasenisusedu
NATNBEUWIUIYIA TIMSS 2011 (Trends in International
Mathematics and Science Study) %ﬂLﬁuIﬂiﬂm‘iﬁﬁm‘ﬁuIma
ﬁﬁfmqﬂizmﬁlﬁaﬂizLﬁuwaé’mqwéwnmﬁauimmﬁmmam%
waginemanslusyiuumnd Sesudiunadugysifioui
ANaNs Ao 500 Az Taelud 2011 Ussmalne Sazuuu
wAginadamanivosineutusendnuti 2 Ju 427
ALY %’magﬂumm%izﬁuﬁﬂ (401 - 475 Azluw) lnglaniz
Liﬂumcﬁm?ﬁaL‘fJwﬁﬂmﬁamﬁgﬂUisLﬁuLLazﬁmLa?{aagﬁ
415 Azuuu Tseglunamisiduifentu Seenudmasyadaniy
FrewaunszUIuNsidfrateese toud nszuaunshn
NFEUIUNITWIMANG ANARAS19aT5A MIuiUay uasvinue
Fainduius Sadudevdiindeulneduddauannse
TAnadinmaniildunnneiiavvinfieutulsemedu 9 16

AudTUSTEINgUSIANRER R wazauiifty
Juifommildusnadn ‘17iﬂa"n5dmﬁﬁﬂmwmaqgﬂmqa’mﬁa
nsadsunsasundn dsluvarsussmaliaudi@aging
Tnsiamrogsdadofisuussmaiifduodogeiudiunds
widmifemnides MIINANYDIFUNTIANLUER LLagL%‘IENgiJﬂEdiISUEN
sUnssaniiAlilundngasvesau iwu uu vieasalus idusy
Snlusenunansaou TIMSS Si8ned iwmanasisnelu
Useelneiiszyin awvenisiifuansnadinuinnisSou
AfinFansiufen1sIInANImSeNd RT3 BTy
Tss30u suldsdonsaeuvesns Wnedaynalngjiinu fo
thizsuuesnmilisoniigunidiviarsy iendesninagldnm
oe3ls vienmiedsenuiazUsene Ulugunsiesls dnwas
widnvesglisviadinagiluuuule waruesnIndumd
AuTN warAuUUTesIUsTIRdnauiiAlieen Fawva
UnEeuvINTinYEANEWNTORERANRUS dawaliinFeu
ﬁmaﬁquémamiﬁauﬁﬁ’] (@unua Yuailneay, 2554) Snins
asanilvgli3snisdounuuussens Fslidalemalsitingeu
IananspauAndiurseddiusmiulunisdnnisisounisaou
wazkifinnisnsvsulinGeulitiaseyt duasginnuisn
fissudmatiAnnsaulunaidenn

msdamaBeudiielmAnmnng inwe uazmudile
UnSeuazdeslidudadioujifnanssunionnaoasaiie
auadlilydeilafiosodrafer FaazvinlvitniSeudleniald
NAABILANIISNsINAIARYaIRe TiinAsTiBeuAlY
Autlgymass Aamudlasgsaesdt waglafigausnlu
Aanssu dedennisdaianssunisdoudludnsmsiion
“nsdauszaunisalifousuuuUua ey audey
uwUasszanlua wazdnsid mauia (2555: 9-11) lina1ada
Jafvesn1sinusraunisaliFouiuuulfualian Wunis
TonmalvSeuldiSeusainudasivean Aniinveuay
nsEUIUNISAANIIAdinAanS K aauleq HudensiGous
fivannvane Wi luganudilaedadest uazrelhian
anaRiiAdedn uazAeIsnasGEu B esvis A3gvsn
(2547: 34) lananaliin msaentuulfus vilvdnSeuld
AnvinveanuEnsavedwdaray duaSuauAnaineassa
thiSvuilanaafiadednadadans aunsadeulosrusld
fausulunsufiananssuuazsUalonalminEeuduny
dhopuosdsaiiingoudlansFounniy

VinnsAnwssaunAfeiianuusindifssty
VoY U - Augansa(2529) Monior (1977) uag Corwin
(1978) sisilman1sidoiaenndosiufienisaeuuuuUjua
viennsasuluUU TR Produadalifidoudalunily
Gosidsutanu faadfiddedniGeu ilvgEeuinnude
asasad SnveddenaronadugrismensSeudiiliastuse

PMnmgRaTsFudsina e §ideTeliuundn
TumsannfanssunisBous e mmdiniussenineguisn
adndoslifuararudid dnsuinFoutusondnudi 1 e
TFlunsudtymvesindeuludesauduius sening
sUsVIRdInaRliAkara1uiia Inggauuinianisdinnisiseu;
WUUUHUR lnegiduaaviadnaganunsaundymuesnisitey
nsaeudsnanla
InUTTaIAYaINITIY

1. ewssuidisunadugrsninisGouieudsy

fundaouvestinGeututsennu Ui 1 AGeulaglifanssy
nsBoud Bos mwdutussznineguisnadnassiifiuay
aufid InglinisSeuiuuuuon

2. \lefnmanufimelavesinoudusiseufng
Uil 1 defvnssumsBeus Gos muduiusserinaguisviada
dosliAuarauild IagldnsSeusuuuuin

a sa s ¢ a L3
Wesneg a59ln, s wlasUsvanlye, Wiy gnaad



a a o

#UUAFIUNTIIY
9 L o oo o o & o = ~ A
HadugrsvassuvetinSeutuiseudnwln 1

o 2N = v A v o ¢ '
nFeulaglifanssunisiSous Fee anuduiusseninegy
sundinaelfiuazauils nglinsSeusiuuu)on dmsu
o ) = ~ Lo = | Ay o w
UniFeutuliseudnuitn 1 asndneuseusgaidudidgmig
aad 9
aaansEev .05

ad o a a o
V9ATLUUNTIIAY
Uszansnigluniside Ae Ynseutusiseudne
U9 1 l5958uUs lusing15148uNsT WAUINIY 399730
NIUNNUMIUAT
@ ' e av A o & o =
nausegWlilumside fe UnSeudulseudnm
U9 1 l5958uUs lusing15148uUNsT WAUINIY 399730
NIUMNUMIUAT U 1 WeuSeU 531 29 AU A1NNITEY
Megrakuungy nedidniSeuiinanssuasunnnszuIung
198U 91U 15 AU
srgznanlilumsideeglumaseun 2 Imsfinn
2560 31U 12 MUY STErnaInIusguay 50 Ui Ly
] &
ISR
1) MAFUNBUEYEUY 91U 1 AU
2) AIUNSIARINTINNMTFLUS 91190 10 AU
3) NAABUNGISEY 71U 1 AU
& e aou @ & = v v &
Wamlrlunsideluiiont Bo9 ANUdUNYS
izijg‘dLimmﬁmamﬁauazamﬁa mizmiﬁ'auﬁﬂzﬁmmam%
& v & o = ANa 2 Y oa o
WU SEAUTUTsENANYIUN 1 F9919B9RUnaNENTIINDAM
nsfnwduiugIu wsdns1y 2551 uuseenilu 10 15eded
oA

fAuusdase

194 337539851 Innssed U9 13 aUuil 2 Weunguniey - 5911 2562

o

1) dnwaizwardiulszneuveguisadina i
2
3
a4

5) nihdnvesguisvInding i

q
sUAdvassUsIAdIna1UiTR
sUsnndinanuiiiaingued

v '3

)
)
)
) MIMANUATIUUVBIUFaEMINTDYNUIAA
)
6) nmillsnmsuessnumii suds wagsu
UUIDIFUIANAA NI

7) MNAUnT FUT19 YIRIUUUYBIFUIY
ﬂzﬁmmmﬁaﬁﬂizﬂauﬁumﬂqﬂmﬂﬁ

8) nwaeslinldaanTsupsd M Fudns
LLazéfmuuﬁuaqgﬂLsmmimamﬁﬁﬁﬂﬁzﬂauﬁumﬂqﬂmﬂﬁ

9) ﬂ1313’U31JLimﬂﬂmmﬁaﬁﬂszﬂausﬁumr\

'3

anuiAn

U

10) 3AMANAIUNATT ATUTIE UIDANUUUVDS
sUsvIAlnamiiRUsEnovduNgnuIen

v a =

InglimsdananssunsBeuswuuUiun Famunea

v U -

Aanssun1sSeusnlviEyuadlieuf iR naaes uimasuanus

FEAULDY USznouneTunausig 9 Al

SuauUfi lnonguuzihidomiiasou Fuas
aUTrasALazLILAMITluNM U szdiuundnSey

FuUFUR iinidoufnyuazasiloufofio
naslagltgunsaflunismaassiingadonly dsinBouas
Aosfumnannsrsengunaeisienues Inedagludnesli
Auuzilunsufiananssulueaeu

Fundfoa IinFeuiiavonanuuas
TeasuiildannisuftRvesnuesiondy Tnsn1seiuse
wihdudeu nfungendufussdunanuresindeu Tae

wisn1sUszdiuoandusiiusing 4 anugauszasdinagli

Aaudsnnu

dosliAuarauild IngldnsSeusuuuUiin
dniuilniSeutulseudnuiin 1

AanssuNTsiteud a9 anuduiussenineguisviadin

1. nadugoneNIsiiey
2. Anuianela

AN 1 NTBULUIARNLUNNTINE

Wesneg asaely, auy wlasUseanlyn, wiiu gnanad



v o

21357539857 lwwsseld U9 13 20Ul 2 idounguniay - §9viAu 2562 195

rsaelanlglunisidy

1. UHUN1TINNINTIUNTREUS Boe puduus
serhsgusuedingesiiiuazauiia lngldnsiSeusuuuUfon
U 10 WU

2. wuunadeuianadugns Fes anuduwugs
seriggusnadnaediinaraiuids S1uu 1 adu wuadu

2 Hau
poudl 1 Wukuuusdevila 4 fiden 31udu
27 98
A @ [ LY o ¥
PouUN 2 WuULUUsmAtY 911U 3 U8
= o
NaN13238

3. wuvgaeuaIuinAuNInelavestinizeune
AenssunisiFeus Bes mnuduiusseninaguisrietin
goallfiuaranuiia loglinsiSeusuuuujon dmivinEeu
Fuiseufinundi 1 Durilnuasdmszanae 5 sesy

ﬂ']iﬁli'JQﬁE]'UQﬂJﬂ']W‘U'e]QLﬂ%ENﬁB

1. Tignsanandl 3 vin innsaiinsedie iem
AAAenAdpIveaATBalefiU N UTEAIA (10C)

2. tuedosdlefiunsfiasantazuiuudlund
lunmaedlifunguninges (Try-outafievdianueInite (p)
$1unaduun () uazAnudesiurgnaiedlo (Cronbach’s
a - Coefficient)

3. iedosloinmUsulsuAlnngnToudn
Wdihusmsudeyasnngusiiedis

A19197 1 wansvegeuIeuisUAzuIURATUgVITRouS s uLar AL s YN S e NN Ui10819

o AZLUULAL — IDYATUDY
LAAVIUIVDIATLLUU g S.D.  AzLuut df p-value
(PELUL) ASLUULAL
1. AZLUUVIAEDUNDULIYU 40 18.67 46.68 5.09
8.33% 14 .000
26.53 66.33 3.31

2. AZLUUVIAABUNA IS8 40

[ o

*szautivdfy .05

INATTIN 1 WU ASHUUNAZDUNBULT YU

a a

fanadewindu 18.67 Andudesay 46.68 vpIRTWULLAL

'
! =

T e uuiInsgIunGU 5.09 LasARULVINAUNEAREY

'
a

fanadewindu 26.53 Andudesar 6633 vasRTuLLAL

Y

Hehuleauunnsgiuwiniu 3.31 lnenzuuunagaunailseu
ganinneuSeusgiiiuddgymeatiansedu .05 fe A1 t

WU 8.33 Wy p-value WU .000

M15°99 2 anuiiawelavesineusefianssunigteus Fee AnuduiussenigUsvindinaesdifuazauiia

TngldmsBeuiuvvua dmstdnSeutudseudnuin 1

Y - FEAUAIY
UoAIM X sD sele
1. fdnfuindediSeuiinuddnludinused i 392 1.00 1N
2. WlemiiGeuldonauiuly 428 114 1N
3. Juanssufimruendiefiunza 444 059 1N
4. AeuazgunsainsFouliiudismeiuinGeu 476 044 aniian
5. Tufnnssuitldszarinedeou lidmddnladonuniu 432 069 1N
6. donsaeuiiliszainedeu vldmddladlemunndu 448 096 110
7. SmdmeuiianssunieluAanssuiildsuneunune 436  1.04 110
8. GﬁwwL%’ﬂﬁaummaﬂLﬂﬁauﬁayjaoﬁwef[,umsl,%‘auﬁ’mﬁau 9 440  1.00 1N
9. MeFouguilvlidmidanaulalunshRonssumniu 428 098 1N
10. Srdeenliiinisseusenmsasileufod ludnuaeildudendu 9 de 440 082 1N
swiatu 436 0.89 11N

Wesneg asaely, auny wasssanlun, Wiy gnirad



11597 2 WU AzLULLRABYEISEAUAIY
flanelavesinBounguitedsiaatiufiduviidy 4.36 uas
fdudoauunnsgruminiu 0.89 wansin anudimela
yestinFeusofanssunsFeus Bes anuduiussening
suisvindnaesdiinazarudia Ingldnisisouiuuuugiun
dmsuiinGoutuliooafnudi 1 egluszduunn Taeidle
fnsandusiete wuind 1 defifinnudianelesgluszsiu
wnitga leun e 4. AeuargunsnimsFouidunuiiome

(YK

utinFeu uenantulianuiiswelaeglusyiuuin

v

dsduazanusiena
dvsunansfinuduai awnsaedueralanail
1. wansfnwwuh nadugrisndadsuresinidou
Fusisoufnudi 1 A3sulasldfanssunisdouides
ANUFURUS SEnIgUlsuIndinaelifuaraulian tngld

a

M9BEUSLUUURTR dwsutnBoudulisoninuti 1 gand
roudeu fissdutddny 05 FaonadosiuaumRgiuiindy
vaiiiosinfanssuniseoud Fes Anuduitusseninegy
s nlnaesliiuazauiia IngldnmsSeusuuuUdin dmsu
tisuduisendnudi 1 WWihumsaeussradussuuuay
FasdouwnudansGouifivmnzan fawansAnwiduni
fraonndeafuauidoves Fouses afafide (2525) 7ide
WibuLsunadugvnienisiseundinmansdulioaudnga
Ui 2 AFeuanIBnsaounuuUfnig uazunBoulusunsy
Fanudn wadugninianisiSeunansnstuesiadiediy
neediAfisziu 01 uavaideves ewiy Algvs @547: 30)
Tananalidn nsaeuwuuyus Minldunseulan ninwe
AIUANINTOTDIUABLAY ALETUANNARAIIETIA HaiTeud
wanRTiAie v Adnrans anansadoslosntasle ddus
lun1suuRfanssunazidalon1aliinSauAununIenuLs
dwalitngeudnlanisdeuinntu uasdulvmuauufignn
Toii 1

v
=] a 19

JUDNVUANAUNRTA ﬂ’]i"ﬂﬂﬁﬁ]ﬂiihﬂ’]ﬂ%ﬂﬂi

Qe

=

[

wuuUlR umsdafenssunasSeuinugBeududdy
\JuRenssufidal@iusssanianistoud lsgEouiing
nszieTesulumsFou fanufnaiaassd unaaynauy
Lidemieluna@ou iUalenmalinauiidusniuianssy
ndndn nd1va, nduaaveaniinisujiRfanssudungy
WuANENITUS uasimuNTInYEAuIeINTEUIUNISAR YA
Fenutila Silduudaenndesiv auned wasUszanlye
uazAMTIR mau (2555: 9-11) findnin msdauszaunisal

Wesneg asaely, auy wlasUseanlyn, wiiu gnanad

196 93753981 lnnssed U9 13 aUudl 2 Weunguniny - 5911 2562

Feuduuuuon WelemalidSeuldiseuianufnsaveen
Anvinwenaznszuiunshaveadamans lnensujunee
ulesegensriiotedu Whudenisduiiivainuate 334
ihlgarudlesgradenst uazneliAnanadfianedu

waziaIMseus way T35 gude (2534: 97) a1
anwazddyreitaousuuljUa A nisviplwiniSeud
ANusuRAveuLardsseuItelunsAIuANALT WazyI i

UniFguiinanugiladearuisandimauladisnuias

—

FuftRRNT TS euTsvuUEnTiaving Ran s

2. wamsAnwiauiisyelateminSeunguieg
fflsioRanssunsBeuiiFes antduiussrnIegUsvIAdn
doalifuaranuialagldnisSeuiuuudus dmsuiniseu
FuseuAnudi 1 ansssdueglussduann weiing
miteduduionaideenannisldasiievinass fqunsal
TunsBeuiiitasne vinlsgSausanaynlunisBou uaghijdn
WTEA (WISel YVEAaudn, 2545: 262-273) AeagyiaulnRN
namsUszdiuluhderiigiuaudisneleegluseduunn leua
HomiiFerlipnauiull luianssufianuendefvngay
TRnnssuiltssyinadoulvidmdwdladonuinty
donisanuitldsznianiou shlitwiddrladomanndy
Fandweuvinfansauvielufnssuildsuneunng dmian
Iraunnianiasudogaia 9 TunsBeududieu o uay
rsBguwuivlr i anaulalunsiianssunniy

UGG

1. AgHaeuAsAIataAULANANTENIYARS
ANNAMUNDUNNI1NY Il o1sual aRdygrvesinEeu
NnAY

2. agazdesdilefedouaraunsalsulufeszes

v
o

nalimngautuinGouse WesnnnsBouwuuu o
thFeunnaudniuiazdeddaieufifcemies

3. n19svulagldianssunisiseusuuuyjus
msfingquatini3ouegndlnddn wseiinFoudugnluns
MANMUAETIUTUINSTLANAsAY Talanzn1snanm
VDINTUIVINUAFULR

4. esiinmsvuddsusseznanlumaviiluianss
Timnzauuwazianguanniy Tasazdanaldanluiansss
Adeaiinisnnnn azfidnGeuuisduitnaznliiaie
aeluna Tnsasenafinnsanhibesildnandesunsnly
srefudfiediunaliiudesdideddinain 1



v o

21957539857 lwwssed U9 13 20Ul 2 iounguniay - Ay 2562 197

LONE1591994

wssdl vy LWWdn. (2545). INAINYINNSEYUNITEOU.
(Fuvindadi 5). NFUNN: WETUE.

35500 gude. (2534). FaountinfansszauTsENAneE.
nganne: dnfiuriuiegansalumiveae.

Bouses a¥ande. (2525). Wisuilsunadugninnniseu
adinAnandvesinBeutuisendnedi 2 s
nswiniunnUszns lnedsaeunuuuuinisuas
uniBeulusunsy. IendnusnsanwuinUudn
UANINYRYAIUASUNTI SRl USeauiing.

an1vudaasunsaeuInemansuarnalulad nsEnIag
Anw1n1s. (2553). nilsdeeuaIsEnIseu;
Nugruadinanans 1@y 2 nguansznnsFeud
adindand tusiseuAnerdi 1 adnarand
AundngasnsAnETuNUgIL WisANTY 2551,
NFUNNL: Anan.

¥ v
'3 [

——————— . (2553). gilangsgAvIAninfaRTNUgIY Yudsey
AnwUi 1. NIUNN: AN,

——————— . (2560). 91897UKNAN153981AT9N1S TIMSS 2011
yrpdiaanans. [onlinel. Wdaldan : http://
timssthailand.ipst.ac.th.

aunua  Jauadnea. (2559). Insiadag. [online]. Wi
18970 : http://www.thaiteachers.tv. 2559.

duey wlasUsvanlum uazdnsaf wiauma. (2555). N5an
UsvaunisalnsiSeuiadinenansuuuufofnag
uazwuuddlasanu. lu Ussanadseyniuin1sdn
UszaunsainisBouiadinanans. (fmiaded 2)
wihedl 11. WA LUVEETIUTIIY WurUS
duinfiuriuninendegluviosssdndang. wih 6-13.

quvs  fuganuos (2523). nsAneauAnaieassAuaz
naduguninten1steuadiadansvesinoy
Fuiseune 7 2 fiGeundinanilagissen
wuuuuRnis. Inendnusnisfnwiuvidudin
NIV IALFEUATUNTILTAL,

o5y Agwsn. (2547). yaRanssuuUUUFURNNS Baa
ANUFINUSsEnIsUBUANnsRINAlaANR
Susiseudne i 1. mendmsisanedeiadin
NIV IR FEIUATUNTILTAL

Corwin, Vera-Anne Whittier Versfelt., (1978). /A Comparison
of Learning Geometry-Wijth or Without
Laboratory -Activities Using Manipulature Aids
and Paper-Folding Teachniques. Dissertation
International Abstracts. 11(May): 6584-A.

(1977).

An Activity. Approach to Teaching Geomatry in

Monior, Mohammad lbrahim. Some Effects of

the High School in Afghanistan. Dissertation

International Abstracts. 5 (November): 2630-
A-2631-A.

Wesneg asaely, auny wasssanlun, Wiy gnirad



198 913753981 Inwssed U9 13 aUudl 2 Weunguniny - 591IRs 2562

158153985 lwws el

Rajabhat Rambhai Barni Research Journal

3

1581539851 lnnssal Wuansanssedued %qﬁi’mqﬂixmmﬁammmé NA9IUITY WazIVINIT IVANTUDY
AM9139 UnAnwUsgaln USygiien wmeluneuenuminende

WawnsunanumBnisuazunaudsesuive mansuazinalulad WA UNYYEAanSKaYAI AN
Tagdavidunsansse 4 Wou weunslag 3 atu atiufl 1 (unsAu - wwew) atudl 2 (wguniay - AwanAl) uazadud 3
(AUBI8U - 5UIAN) %aﬁﬁmqﬂixmﬁlﬁa 1) Lm&JLL‘Wi'mamu%%’aﬁﬁ@mmmawﬂmﬂiﬁy'qm&JTULLﬁzﬂW%J@ﬂWﬁMEﬂé’&J

2) Lﬂu%aﬂa’]ﬂUﬂ’]iLLﬁﬂLU%EJUF]’]’]&I%@L‘I?UV]N?J“U’]WH hag 3) ?iﬁLﬁ%llLLﬁ3ﬁ(§uuqﬁﬂﬁlﬂWWVI'NSJ‘SU’]ﬂ’ﬁGUENqﬂﬁ’mi

AUUZUINSASIUAUATU

unanuiisuifuiluansans ud 1) unanudde 2) Swuduiviml (Review articles) Tnelvfuminasudag
nsEAe Ad Runndfen 3 lifu 10-12 wdh wazivualildaadnes TH SarabunPSK lagnnunausesdl
unAngoduniwinelazniwdingy wazfldiutssnoudall  umi TrgUszasArainiside. gunsaluayisaniiun1side
HAN15398 ajUuaraiuTeNanITIdY Ualausiuy Lavlenanseneds

4

= a a
ITLUYUNTIANUN

va o

1) FAdeandun1s@euunanuifeniutenmunsiiuvvenTsansifeslnnssdl vesaatuidowavimmn
IS Ag Il sel

2) ;ﬁ%’adwwmmﬁ'augiiﬁmqmmmuwa%mf’lul%lémmqa doc (Word) aaue1aldiiu 10 - 12 %in
NesEUVAIUNAMATEoulatnTaTIde s lnnssel https://wwwirbru.ac.th/org/research/article_research/index. php
nseadAsHudvleAszuu ThaiJo2.0 https: //tC| -thaijo.org/index: php/RRBR/mdex nsdldsenansmalusudd deand
anTuiTouariaLn (91A15LaBUNSYRESA G4 5) WnTnends figslnssdl @il 41 w5 auuﬁﬂﬂﬂmwa fuanigng
gunawles Jmindunys Witlanunsofnauseasiseauazadlnanuuunlesusng 9 167 www.rbru.ac.th/org/research/
anUuAdBuazITILN W INeNdus YA s lnwssel

3) {ufesinseasTsuolunsauiunainuive I sansIduslnngsdl 91 2,500 un

4) {iRpanunsninseasTsueyle il

)

TouRdudUndvuneay 178:1-48958-7 JoUnyd uninendesivdigsilnnssdl Ussuandydeounsneg
= v

= al) ¥ o @ o a vl ' a v

suIANINTIATREse (@viduenlsen) Wialaukudiiydudangan SCAN wangd

av o

nwssd 1a ZUUAIUA AR ghttps://www.rbru.ac.th/org/research/article_research/
index.php wiefiswad research_rbru2010@hotmail.com

nosussasnsazlifuiulunsdiiunanaliiunsfiansanangmsanand liinsdle 9 mszidudneuun
NSRATUIUNAIUYDIE YT

5) §A3gardasnniun suTuwd luunanun1unan15ns19UseiiuYeneausIiIsn1T waslnsanandives
MsanISeslnssd eersraiilowmasanszuaunislunishifiu

6) Lﬁ@@%%’dﬁﬁwLﬁumimmmﬁ'w fofl 1 - 5 Beudesuds nesussandniszesnluneusunIsinuiuay
TuaSesuidupanmeswnasiiudide wazdnfunisaunseuiunsiiiavisely

7) RdeliufuRnuseiloun1sAiinsinesussasnsasidsenidnnishiiusiunainy n153deludmuaeany/

U

wnTInedeMudnned wazagldlasuAsssuienpu



v o

21357539857 lwwssed U9 13 20Ul 2 iounguniny - 53viAu 2562 199

YBNNRUAMUNTHHTIUAURUU
YUIANTLAY Ad

YBUNTLATY VBUUU 1 17 8Ua1 1 97 2auie 1.25 97 vauwin 1 i3

F2YLITNINUIING  iawi (Single Space)

1Y

A
o

9nws 19 TH SarabunPSK muiifinnunasil

Yoi3aq (Title)

- Mwlng vWn 18 point, MRUANINA, AINRUN

- NWIBINGY YUIA 18 point, MUUANINAN, AINUN

A v

VRV (NNAL)

FofWeu nwilve - Sangw W 14 point |, MuuARINaN, Favw
A va

Megiileu nwilve - S3nawy vua 14 point , MyLANINGN, AW wasliU 1 Usvin

6
- Buadfidouvan fuilds Suiudlvangn uazumeusuunany
*Corresponding author E-mail:  (Received; Revised ; Accepted)
UNANED
- Fo “unAnga” uay “Abstract” YUTA 16 point , MMLARINGAL, vl waziu 1 ussvin
_ fomundndonwilng vune 14 point , MUUATATBU , HISTIUAN
iy Tiurseandiuundnge msdendidadyiidataatuuney vssna 4-5 M Tifdnws
Mwlneg w39 83N WA 14 point
~iifomn UNAREBNIYIBINAY VUIA 14 point , AMAUATAYBY , AN
- gonth 0.5 i
Keyword TWifiusisieaindu Abstract msidendrdafyiiinedestuunau ausdings wua 14 point
S19az138AUNA2U (Body)
- AUSNUNTUIN 16 point , ANUATAGTE , Hianu)
- Widepuunn 14 point , MUUATAGIY , AU
- AI9NYIVUIA 14 point , NMUUATAVDU ;HRFITUAT

- g9uti 0.5 17

37982188AUNANYIEABUALY UV InqUseatAva9n1side aunsaluazigaiiy n193dy nan193dy

a3uuazefuTeNan1TIdy Toldualuy Lalanasa1iss

m Aadnd TildanyiveyelRvessisdnadneaniu

B SUMNLAZAN51e nsEigUNmMaEaNTe Wmslidadntievesaedul Aussenegunmlveglasunim uae

Jnfanaredud Lo uazAuTspaam TRIsn¥IuuIn 14 point faunf

m ULUUMSTaeNa8948s

v

1. 9199997nMieEe

sUuuU

A a

Yoruse.//(UNiia

A8879 ;

YR
o aa L4

)//RFag/ /A uuan.//aTainu (§13).//Aeyanilsde.//dlosifium/ dniniiu.

2

qu1f Usravasgaus waenssainis avnwu. (2547). 339men339edennnin: n1533etymdagtunaznisideeuannia.

f‘l?ﬂL‘lﬂWlWi']‘L!ﬂi: Lﬁaﬁﬂ’] “INQ;‘IJ(?TQ.
Okuda;M., & Okuda, D. (1993). Star trek chronology: The history of the future. New York: Pocket Books.



200 95a79eTlnwssal U9 13 atudl 2 ifounguniny - Fam1Au 2562

2. 91999nunaNulunisds s18919n15UEYUNIATINT FULUINIYINN
pRUSUTRE
Naa 6

YorleuunAL.//ANNu)./Aeunaiu./lu Yentede.//ApUsTaninmviseRsiuTi.

P

ﬂ%ﬂﬁﬁuﬁ.//%aéqwﬁqﬁa.//Lﬁaqﬁﬁuﬁz/ﬁwﬁﬂﬁmﬁ.//wﬁw.

PLANE

Unsal U381n3. (2532). nuijuaziuafnifsaiumsiaun. Tu 1enasnsseuyaivin1suivsn s U, yed 1.
WINREElISITNIEIIY a1wTIMEINITIANTT. UunyS: Isefiuiuvinedugluiissssungeny, nih 33:34.

Fitzroy, Felix R. and Kraft, Kornelius. (1991). Firm Size, Growth and Innovation: Some Evidence from-West Germany.
In Innovation and Technological Change: An International Comparizon. Zottan J. Aes and David
B. Audretsh, eds. New York: Harester Wheatsheaf. pp. 152-159.

3. 91999nunANUluNgans

pRURUTRE

ForTou.//Ditfus)./Aeunana./Aersans./A7 (ou)awmih.

Mg

g3ud Wadesh. (2547). ulunaluladideviadmeluladseaululag. ddean. 17 Mavusn wwew): 19-22.

Mintrom, Michael and Vergari, Sandra. 1996. Advocacy Coalitions, Policy Entrepreneurs and Policy Change.
Policy Studies Journal. 24 (Autumn): 420-434.

4. 919999NINENTNUS AATNUS wazanshnus

pRURUTRE
ForWeu. /(). //vaimeniinus aadwus Wieastinus./seduUSya i amning1ae.

5% siugawa. (2547). msfufRanssuniswaunmsnaaszanisiitenswauUszma nsdline nsumwseg
21MAIU MUy ¥IN1591N1AlEEUNDIURYYINTTENENI@INTA. InendinusuTyaumdadn aadudndie
WAUUSIIAERS.

Uy dnfume. (2507). waRnssunisaauaznisuslnaladasauluununvuindnvastindnwaiglugminende:
nsalAnuUnANEEn UL MRAANALUEISATEnS. nafinuslassnstadindnwinealuladnisuims andudadia
WAUUUSIIAERS.

Thawilwadee Bureekul. (1998). Major ‘Factors Affecting Industrial Hazardous Waste Policy Implementation

in Central Thailand. Doctoral dissertation, National Institute of Development Administration.

£% av a '

5. 972984910 38UNN TV LatonaNT e AURARNUAIUGNY 9

pRUSUTRE
Yorleu. /). //BenaNs. 4/3183unTI8/4onanTide e,

LY

10879 ;

&
Jsedy L%uaugﬁzﬁ. (2538). 9585550 TUUIY. LBNA1TIVY LAUDHBAMENTTUNTAWASLINUITY

3

A TUT A AN ALTSNTAERS.



v o

21357539857 lwwsseld 97 13 20Ul 2 idounguniay - §3iAu 2562 201

6. $n3Baandsfiuringyane

pRUSUTRE

%aﬂgvmw.//%a'msms,//aﬁu/l,éuﬁ,/mauﬁ/(i’u LADU):/LAUnLN.

PLENE

Wz U0y QR LoUAINITUIMITIULN NG USITUAERS LawwzﬁLﬁ&J:]r“fmwmiﬁuaﬁﬂmz%'gﬂizmaumam‘ 1 0umes
andulndinimuuImsmans w.m.2509. s1vRavgunen. atunguiini 83, 29 adufivay (31 Huiaw): 23-36.

The Act on Revenue Code Amendment (No.35) B.E. 2544. Royal Thai Government Gazette. 118, 85A
(27 September 2001): 1-4.

7. $98smndedidnnsedndsngg

pRURUTRE

Husia.//A81309.//[CD-ROM].//anuildn,/-//¢uan /U .. fiseuns.

Husia//Aei30s.//[Onlinel./dhisldann///ASmsdndsuazaniuiivestoya/d n.e. Aweuns (Fedud).

ZRLIANE

Noam, E.M. Telecommunication Policy Issue for the Next Century. fonlinel. Available: gopher://198.80.36...//
global/telcom.txt. 1994.

Texas Instruments. Speech Synthesis Processors. [online] available : http:.//www.ti.com/sc/does/msp/speech/index.
htm. 1998,

NidaunsafnnInsvazideataza1u lnanluunNgs a9 wieaiasdsunauidesoulad laq
https://www.rbru.ac.th/org/research/article_research/list.php

wﬁmnm%mﬁﬂimﬁuuwmmLﬁamimau%'umiﬁﬂuﬁ

foatuunanuiigslsildgimameunslunsanslannnemfenemududaanmsuszyidnmslag nesussansns
awsiiunmsiiasaumanamagUuuuiiivun mauneslalsiiumsiinsanazdsnduaulifieundly vnsumsfiansan
withgnmsUssiuannimssaandinislulazaneusn. WenamsUssiuiuvieliriuasudslifideunsu Weunanulésuy
mMsARuideuasldfuntidesusesmsnisina dasaylidouiidudousn wazanusannilvannsasatuauysalls
madulodvesantiideuasiamn https//www.rbra.ac.th/org/research/



202 sa@rsIeTlnnssal OV 13 auuil 2 idounguniny - §9As 2562

JUABUNITIANIINGANTIVUS LN 56

Usenesu
anmsAuaty

ags

AguAnwnay

Wby

WL TBY

v

FAYIUNANUAY
sUwuUivun

ags

desuatuunany

-daiussuuesulall

ags

SuunAaNuAuRTU

ugs

NOIUIIUIBNINTIA
JULUUMUNITUA

ABIUTIUNTNTEN
VSRR ALENATUAIU

=gs

AMSIARAIRTAN
AL UUUsTLTY

NOIUTTUIBNITUIBUTUNITSUUNAIIN

0

ADIUTTUITANTATIVNDUAILTIRUN

g

IS

A

Taidaaunly

v v

W

——| uddeu
wiley
A > udsdidou
Al




v o

21357539857 lwwsseld U9 13 20Ul 2 iounguniay - §9viAu 2562 203

Tuadnsvadeunanuasfnuw
(nmsnsanluainslusaldasnisnuw)

Seu  dguienisaanduiTenazweun
i O we O un OO ween [0 89 9 QUIATEY) oo
B0 — BN e
FUALINITIVINTT QUTATEU) oo sses sl
FUTALIATINGVTY v ssessess s eSS
B TUTIV NI, ettt e
I e =
TSNV e TNFENATOND e e e e
TNTANT e T OSSOSO o= oSNNS
firnuuszasdvodaunaiy es -
FOUNANI (NI e St
FOUNAI (NI IEIN).corseessosseoessssesseseseseeseseseee free eeoeee s

\ieasRRuluasans3desilunssdl (Rajabhat Rambhai Barni Research Journal) ISSN 1906-372X
O awiveimansiazivalulad
O awnuywermanswazdnuenans
TiiidesesisrAnmsaonlumsduiumsifuivemsasifeslwnsid $auau 2,500 um laoiide
annsatisvessTnieald deil
O ToududdaTmneian 178-1-48958-7 Tavnyd wnminendosvdgiilamssd Ussnndnd
pouning sunAsngardersen (avdrenanlsy) WeleududiliyBudansan SCAN
°L‘uaﬁﬂmamé’ng’mmﬁhszﬁuﬁamﬁ E-mail’: research_rbru2010@hotmail.com %38

wsealinsdtunauITeeeulal niaudwangiunistissRudnssuudiunauideesulatinsansidesi lnnssdl

17 https://www.rbru.ac.th/org/research/article_research/list.php

nasussENsasafaded i 1o [T aamivhouissydedu O fegduwialuil

.............. S oreeeeeseeecsecid e
LNUDINAI Y

nsundsluading uazwdngrumsleudu U8 anduitouasiaiun (eansndumsniesiv 4u 5) 9113 36
uTIne1dusvsgilwnssdl @i 41wy 5 auusnddndvaa duavindna sneiiies Samdadumyd 22000
Inséwsi 0-3947-1056 %30 0-3931-9111 sio 10801 Insans 0-3947-1056 Hefle 086-4402639
Bluaa research_rbru2010@hotmail.com




59153981 nwssel TV 13 aUudl 2 eunguniny - F91Ieu 2562

LUUUSLEUUNANINY LNDANUWIUNTE15IEI IS5 el
A INYIABIIVAY I NN

JBUNAIUIYY

v a 1A v A
YOWUTZUU. ... AR TUTUN. 2o

1. anuduan / anuddgueslymise

2. m3Uszaraends (NTOULWIAN / AN MNISUSZERaLeNaNT / anuduigins /
ANUAEITDINUANURFIY “18°)



13315l U9 13 avvil 2 weunguniny - 839IAN 2562 205

6. 8u q (1Wu M3ldam / nsdnszilvvunaina / N1591989 / ANNENABATIYINISG “1a)

¥
a o

7. Tasnmsawvinuussidivitunanuddeilfianunmszdula (hnuviiesemsng v)
[ 1) masiiiunt nedinsudludndos (gu fila)
[ 2) masiiiunt Wnsenaudnuuugihvesiuszidiu vielifle
[ 3) asifinsd ussunledsudgmumuusihwosssdunou tng
O fuseidiuvefinnsanasiiviuutudainade
[ ;;’{Umﬁulajsuaﬁmsm%ﬂﬂ%ga
[ 9) oraffusils Inedifeusomumunazuiudssunanal wagsunmsdsadulmisnade
lny
O fussidiuvefinnsanasiiviuntudadnade
O fuseidilsiveRansandnada
L] 5) Limsifiuilunsansidosilamssd amineadeswinsilwessdl

N2 OO OO s S AU
(ceverrerrennceneemreeerceesees (OO e errens )
U dl
TUN i

w1 dllefinszanwline vuawsaeuausiiuaula
2. nesusIUENsavkliilaweiuuUssilivtunilouunainy uidssiusindaodnse
wazdaiauawuglLneu IngNansamIuusingal

NUNES NOIUTINBNIINTENTIROTLNNT sl umInendesuigsilnnssal
antuibuasiaL (01msedumssAosh 4u 5) 0115 36
uvinendesivdgiiliwssdl vl 41 vy 5 ouusnddnavya duavindng
gLnvLiled Janindunys 22000
Insfum 0-3947-1056 %130 0-3931-9111 sip 10801 Insas 0-3947-1056
ilafio 086-4402639
DA research_rbru2010@hotmail.com







SONDUATHUATAAILN URIINBIABINBAY I NN e
INSTITUTE OF RESEARCH AND DEVELOPMENT RAMBHAI BARNI RAJABHAT UNIVERSITY

41 wy 5 FUaTINTN B1nBLEDY AWMIRAUNY3 22000

ns./In3815 0-3947-1056 ng. 0-3931-9111 s 10801, 086-440-2639
Vulas http://www.rbru.ac.th/org/research/ E-mail : research@rbru.ac.th , research_rbru2010@hotmail.com




