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poyamelsuusihlne

Growth and Survival Rate of Red Niletilapia (Oreochromis Niloticus)
and Freshwater Prawn (Macrobrachium Rosenberjii) Nursing by
Thai Fairy Shrimp (Branchinella tThailandensis)
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syulihmseuuagnuaiuinsmegnlstiuwih : emsdusagy (G0 : 50%) fmaesadulaua:
sanmsuaniiaAfign uszmseyamegnlsihushifiesenaden wuhidnnsenivgn (> 0.05)
wazmseuUIagnfsmunsniiegalsimneih © ewsdusagd (50 : 50%) fAmsasaivin
uwazdnmsuaniiednian uazmseunamegalsihusihiieiegdeisisnnseninign (P<0.05)

maAgy : Tarhwethlne, Yaiuin, femunsiu
Abstract

The experiment was to evaluate growth performance and survival of red nile tilapia
(Oreochromis niloticus) and giant freshwater prawn (Macrobrachium rosenbergii) larvae
fed with Thai fairy shrimp (Branchinella thailandensis Sanoamuang, Saengphan and
Murugan) larvae. Completely randomized cultures of 1 - 30 days - old tilapia and 30
- 60 days - old prawn, were treated with 3 different food ratios : 1) dry shrimp diet,
40 % protein ; 2) 5 - days - old fairy shrimp larvae ; and 3) mixed fairy shrimp larvae
and dry diet at 50 : 50 %. Experiments were conducted for 30 days in circular black
plastic containers containing 5 L of dechlorinated tap water with 3 replicates. Each stocking
density of fish and prawns were 5 individuals L. The results showed that the average
gained length of the experimented tilapia larvae with 3 food formulas were 0.712 + 0.024,
0.630 + 0.083 and 0.772 + 0.038 cm, the average gained weight were 0.326 * 0.009,
0.252 £ 0.041 and 0.412 + 0.279 g, the survival rate were 80.00 * 2.00, 86.60 *+ 2.98 and
83.33 + 2.05 %, the food conversion ratio were 2.332 + 0.25, 2.811 *+ 0.68 and 2.288 + 0.998
and the specific growth rate were 2.521 + 0.604, 2.431 * 0.658 and 3.112 + 0.114 %,
respectively. The average gained length of the experimented prawn larvae with 3 food
formulas were 0.808 + 0.057, 0.742 + 0.089 and 0.833 + 0.015 cm, the average gained weight
were 0.074 + 0.008, 0.093 + 0.020 and 0.150 + 0.042 g, the survival rate were 35.55 * 3.55,
55.55 + 0.55 and 48.88 *+ 4.22 %, the food conversion ratio were 1.860 + 0.245, 1.581 + 0.147
and 1.466 * 0.002 and the specific growth rate were 7.296 * 1.118, 7918 * 1.302 and
7417 + 0.692 %, respectively. Present results indicate that the experimented tilapia
larvae with mixed fairy shrimp larvae and dry diet at 50 : 50 % shows best growth
performance and food conversion ratio and the nursing with pure fairy shrimp larvae
shows best survival (P > 0.05). The experimented prawn larvae with mixed fairy shrimp
larvae and dry diet at 50 : 50 % shows best growth performance and food conversion

ratio and the nursing with pure fairy shrimp larvae shows best survival (P < 0.05).

Keyword : Branchinella thailandensis, Oreochromis niloticus, Macrobrachium rosenberjii
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gnumunsulseseyIaludinarsAnds

fmsenly mmsnaaeslulsomnziinisienme
aewmaznIn Usesgnlamuiy uazgnie

MuAUlUEA 15 AIADAAT WRZLARSTHA

Wmsnaaesing: 3 4

LULHUNIINARDY
AIURUNITNARDIUUY  Completely
Randomized Design ; CRD 41w 3 ah
srwznmiiumnanes 30 U Liefne
INIIMIASWALIA URZONTINITIOAMBDDY
AU WLTinuRzgAAsMuATIYN fleuwnafmegn
Lshureineduunasemsitianaunu
IV LRIRE Lﬁmmﬂmsaqma@ﬂﬁmiﬁw
TnomlUasienoyiaiies 30 Tu ugidmiie

wmzdudegnionTsengengn



M3N 1 NSLUIRHIENARDY

21NN IMIUMINARBIRYLIRgNUAILAN
URZQAAIAINATIN

T1 = T sansagy 40 % 1Ushu eeotdad
(100 %) ugnaAIuAN

T2 = gnlsthuoihlneeny 5 Ju oo
(100 %)

T3 = Wemsdnsagy : gnlsieiilng
39U (50 : 50 %)

wssIlsnaUnsaldmIunANeY

1) wseminszhinnlddieliaaesu
amemdmsuldeuuiagnianivin uazgnne
hansm Teedmihdsshasludslwwesnans
uasiniolieduties 24 alug Lieden
aaasunauthluldlumsnaaey

2) IAFBNNINAINANTANAVUEY  UTIY
1s:1h 5 dns is1AnnRsesy s 18 Tu
Lﬁaﬁmﬂ%ﬂumiwmaammumagnﬂmﬁuﬁu

URZRANINMNATIN

MILATLNOMITVIARDY

amandnduseguavelansn  wes
9041 §iTusAu 40 % Mdeyuiagauaniviu
wazgndomunsn  vimsdedieiaseots
thminnafion 4 fumis dannasiiliems
Tunadu 10 % wvesiming el
o1mInaAnodluniseyuIagnUaliuiuuas
Aomuasu uazimaUsuemamuimiin

niuIUNn 5 U

msnseugnlsinnsrhlvesmsunases
virnsialalsdiuieiuneninies

3813 Wn3.dau U9 5 aUui 1 uns1au - Hguien 2555 7

menssismaeieuldlaihuweh anam
Uszg  AINSNEINTSIINYIA - NREIINQN
Tathuwihlnedndud uwialfmesgauen
ONNBYLIR IUTINAIEANTA BN 5 8A9
dunm 5 U dusmeaassas e
aslaineihlneuiidnihneyuagaum
TURN  URZgANIMNNTINMINLHENTNARDY
doreaimsilnesioreiiiosnniu

matfiudoya

Trensgniamivin uazgniomunsu
Fuaz 3 ASe 1 s wasdu msgw
Foiwmin TAATNEN SRTITEALRAMAINN
9 5 Tu auadaiumamames 30 Ju

NFINTUFANITNARDIAIUI N
dnsenmoil

- émsven (Gewaz) = SwIuimie
son/HurudiaFunaaes x 100

- annmssgAulnauw: (SGR%
/3u) = In Ghwiingaine) - In GhminE)
x 100/ SrUzMIINMINAREY (1)

- émmsuaniile (FCR) = tmmin
g/ dmiaiiiedu

MINTIIAAMAININ

AIATIVTAAUAINININAITNARDY
N 5 U 181 07.00 . AsuMI eIz
WARTHANINARDY  bAun ALY (pH)
wonludle (mg/D) lwmsn (mg/l) uazAnu
iumszeaii (mg/1 as CaCO3) (American
Pubic Health Association, 1981) ua:yn
NAFDUNIATUIN
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MYIATENTOYN
ieyadlanamsnanes ldun
ANNEN 1WA BTN BATIMTUANLID
LRZOATINISLIT AU IATUNITHIIATIZAN
ANUANATINIINDA LABAITILATIZTAAIIL
w5199 ANOVA (Analysis of variance)
LAINANDUANULANAIIAIREY 1ABTEs
WisuisuAaasuuy DMRT (Duncan’s
New Multiple Range Test) (5:#un3, 2549 ;

Duncan, 1955)

SuALazsTBzRMIIASANEN
ﬁhLﬁumswﬂaaaﬁmmiﬂﬁﬁﬁmﬁwm—
AEAINISITIYIzNS  §1913 U A
NINYINTEIINTIA - W Ineraenalulad
FIVNIARDEIY  INVNDANNAUAT
sruzMMsAnwIRILe o

FamAn DoLABUNUEI8U 2553

WANIINANDY

ﬂ'1mﬁﬂﬁﬂﬁmsw%zyLﬁu‘[mm:ﬁmﬁiaﬂﬂao
anUamiunu
INMINARBIBYLIAGNURIMUAN A7
aINIgATANG | Al 1) ensaiSagy 40% T
2) grlstnevhlneey 5 fu uaz 3) emadise
su: grlstineihlne (50:50) i 30 Fu wuh
anUaiufinflenuameamsdusagusaudy
anlsthweihlne fanuenduiuniegeiign
0.772 +0.038 euAmng Thmindusugoiian
0.412 +0.279 n3u fdAsmsuaniiosminn 2.288
+0.998 unzfidnnmaasaiulasimzgoiign
3.112 + 0.114 FonnAuanmomosaAiuns
nampsauetnslifittsheay (P>0.05) fusassen
wuhmseynafmegnlsimneiheenadeaiimgs
flgn3oua: 86.60 +2.98 UANAIMIRARTUNS
nanaauetslifivesA (P>0.05) mM51072

MIWA 2 ARABENIINIIALIALAZENI158ABRIgNUMTLTINIBULIAAIBE M IGATAI 4

30 U

ARABTOIgNUN LN YLIaMEB I SEAIMA1I

. . . Tstnmneihlne:awns
21 sansasy Tswuevihlne .

b 853931 (50:50)
ANUNENISUAL (9.40.) 2.247+0.106 2.166+0.147° 2.139+0.055°
ANNETINATNY (7.31.) 2.959+0.130° 2.796+0.064° 2.91140.017°
AMUETIANTY (2.31.) 0.712:0.024° 0.630+0.083" 0.772+0.038°
dmtinGua (n3u) 0.440+0.096" 0.438+0.095" 0.358+0.035"
ihmingae (n5u) 0.769+0.104° 0.690+0.054" 0.770+0.314°
dminingu (n5u) 0.326+0.009° 0.252+0.041° 0.412+0.279°
dn31ven (Gowar) 80.00£2.00° 86.60+2.98" 83.3342.05°
dns1msuaniie (FCR) 2.33240.25° 2.811+0.68° 2.288+0.998°
INTIMSLT AL IR 2.521+0.604" 2.43140.658" 3.112+0.114°

(SGR% /)

nnewina : 9nes ° TuuwinenuansmANNLANMaMsadAsesliitesAy (P > 0.05)
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Tuvesywagnuamiviunnmnaaeseyludis
Mmnzan uasnunmuen s snluhneyua
mpgnlstheihimeingn M09 3

mMywn 3 AwdsaummiludegniUavivin Neyuianieamsgasms |30 Ju

AW mAnmMmMneaslueeyIagnUM TR TEYURMBa Mg
. . . Isthueihlve:awns
ownsansazy  lswwwevhlve .
¥ asagy (50:50)
ANuunsaas (pH) 6.4-7.0 6.4-73 6.4-7.0
wanluilesIn (mg L) 05-15 0.2-05 0.5-1.0
AU (mg L7 as CaCO) 45 -60 50 -65 50 - 65

ﬂ'1mﬁﬂﬁmﬁmsw%zyu?m‘[mm:ﬁmﬁiaﬂﬂao
QNNININNTIN
NNMINARDIDLLIRGANINUATIN e
aNIgRIANG | Al 1) ensaisagy 40% T
2) galshwihlneey 5 Tu uaz 3) 83
dusagu : gnlathweihlng (50 : 50) wunm
30 u wuhgafeNATINTEYLIRAILE IS
dusagU swdvgnlsthusihilnefianme ity
WRgefign 0.833 +0.015 LUAWLAT uANF
musaRnumInaseseueslufitesA (P>
0.05) S minnBugefign 0.150 +0.042 n5u
URZIIBATIMIUANLHESNTIA 1466 +0.002 wAngma
MeRBRTUMINARB sELBEN I ATY (P<0.05)
shumseuamegnlsisthego@eanuh
fignssongofigniesns 55.55 + 0.55 uAnA1
musdRiuMINAReduesiitdAL (P <
0.05) uazfidanmseiaAvladum:goiign
7.918 +1.302 wAnAmeneRaRIUMINARaIAY
aeslaifiviasAt (P > 0.05) m3oi 4

AIAAAMNLIILUBOULINgNAIAINATIN
NMINANDIBLLINGANIMUATIN 30 Tu
AMIBBIMIGAIAN ] WUNIHAIDBIAMAINL

luveeyagnismunsunnnsnaaasaglug
Mmanzan uaznunmuenludsluineyua
megnlsteihimeingn M09 5

fyUuazIaIning

83UnanIInnNey

1. 91N INARBIBYLINGNURITUHN
fsemsdisagusmivlaiueih (50 : 50)
inwﬁﬁm'iwm'il,ﬁ]%fyLﬁﬂmﬁmmmmaﬁﬁuﬁu
ihminfiingy sanmssaiulndimzgs
fign uazddnmsuanidormign

2. 91NNINARBIOULIAGNNININATIN
fuowssiSagUsmiulstiineih (50:50) wuh
ﬁ5m51m‘5LiﬁfgL?mimﬁmmmunﬁﬁuﬁufimﬁﬂ
findugofign uaddnmsuanidomign

3. NMINARBIBUUIRYNUAIN VAN
wazgnAamunamn fmegalsthuwsihomodien
wuhiignTIMsTeAmeTigaiiganaeamsnAas
uazimammmhlaesmanga sz
wenludflorniign desnnlsiweihansa
nsosiudIsdunIdiuaiuasserlutiiua:
daglumaidniiae (une uazAn, 2549)
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MIWN 4 ANDREINTININIUALTAIURZINIITOATBIRANINNATIN  NOYUIAAILDINITFAT
A 9 30 U

ANRRLTBIENNIMNNTINNDYUIRMBOINITEAIAII

Tsnueihlne:ewns

Tsshunetilue . -
asagyl (50:50)

° @
2119819931

1.420+0.128°
2.253+0.113°

1.360+0.151°
2.102+0.062°

1.350+0.127°
2.158+0.184°

ANNLIATUAY (T.4.)
AU IFANE (7.31.)

ANNETITANTY (7.30.) 0.808+0.057" 0.742+0.089" 0.833+0.015"
dhinisuau (n3u) 0.0650.025° 0.0560.025" 0.070+0.020"
ihmiingaie (n3w) 0.139+0.033" 0.149+0.045° 0.220+0.062°
dmriniugy (nsu) 0.074+0.008" 0.093+0.020° 0.150+0.042°
an3150m (308a%) 35.55+3.55° 55.55+0.55" 48.88+4.22"
dnsmsuantiio (FCR) 1.860+0.245" 1.581+0.147* 1.466+0.002°
ANTIM LAY I 7.296+1.118" 7.918+1.302° 7.417+0.692°

(SGR% /1)

NNBLAR : ONBI a uaz b luuuineuuEAIMANNLANMINIIEdAREuNeE A (P<0.05)

Mywn 5 AwdsAmmmilutegnlemunsIn NeyuIameaImsgasas g 30 Ju

AN mAMMNRRElLee LR MU T B YA MNIgATAI
. . . Isthueihlye:awns
ownsansazy  lswwwvhlve .
¥ a3agy (50:50)
anadiunsamg (pH) 64-7.0 6.7-7.0 64-7.0
wonTuilesan (mg L) 0.5-1.0 0.2-0.5 05-1.0
Asilude (mg L as CaCO) 45 -60 45 -65 45 -65

32150WNNTNANDY

MIBYLIAGNUMTILHN URzgNNIMUNTIH
semsdnsagusaudulsimeih (0 : 50)
NUNMHNAABOAIINISITUALIA  LRZOAI)
Msuaniiefin saumseyuamegnlsiheih
WNEIBEI0LAET  WUIANRADDAIITOALAS
AMAMINAA  FoRndimsenuiaditems
duSagiiissetaiie desengalsimnedh

Wuuvasemsddinndanamalagumnmsge

(WA uazAmE, 2549) WINRNBUCDRIDIN
azupnAsiusznsemsdniasy  dniu
imrinui uazgnlsthwethdaduiminden
wagnlsiueihlnefiduwnssermsidin
aidnanwliiduemaasunenaunuams

w5agUlARuA 50 - 100 % luznaerg 30 Ju

o T

|
ouanslniudlsieiiiduemsidin
NAANBAINGINIIDIMITEILTIFUNRIBLN

Woe U Uil ALRINmNY JINDAARDY



Aumsnenuidaiihalasulsiuediniu
amsmmsaduladuAsIfuiiReefie
amsnieulsiaumly (Pasarth et al, 1994;
Velu, 2001; Velu and Munuswamy, 2003;
Munuswamy, 2005) uaziaziudnno@en
dwsulFlumsinzdoda iidondivdoas
UssmA  §eARRBIRUMIHAAgNUAILATHERY
dmevosAmEIN  uzdss e lngunde
aumasmy  TnseyuagniailuteAuis
glsthueihuazemsidindu g dunm
30 U wungnuadionsnsen N3N
WulanAuacinaneuunuUNIsLATEgAIEAS
figenimsauuIanisaImsdiaguiiio

a0 (lusn wazazeds, 2550)
AnANIINUINIA

addeilldsunuganuunsideioimu
LATHgNILAzRIANMEINeIMEnsuazinAlulat
NNENINIUANINITUMTIFILAITIA UszaD)
9ulszam 2553

UITNIUNTH

Az, 110, matResfpmuns . nsasz
AIINIIINBATUASANNTAL, NN,

Ta#n AN5I URTAZOOAS INUIZLEDY. (2550).
mamzdsslsusihlvelaglihngin
FanmuasBaniuens. 1NEsIne-
F&RS (Section T) 6 (WiAw 1): 369 -375.

YR uaETI. (2532). Aumanam. Famnse 2.
AUEHAAMTINBASIDYLLT, NI,

UNA UFINUS URCAZDOAS LEWIsED. (2547).
msinzReslsinneth. quiideeynsu
Imulazgna MR N ANINEN-
AIEAT NNINSIRBTDULAL.

3§17 WN3. 88U TN 5 aUun 1 un31Ax - Haueu 2555 11

une usIug. (2548). mamzlsuioih

iemsailudsamd. IneniinusUSaan

USTAuUmdn. amIngIRevauun.

BOULAL.

usonus  ladn  ASN5T  UATRIODAS

wuzidtes. (2549). Isinunoth : Tousudn.

TsoNUNARILIUTIVEGT. DOULAL.

Uszind Al Foezimuzlodu. danivdia.
walulatonimnu. [oeulan]. ihislaon:
http://www.phtnet.org/news52/
view-news.asp?nlD=382. (j“u‘ﬁ'ﬁu
12YA : 26 ARIAN 2553).

seiiun3 e, (2549). sdRiems . shinfis
UWAIIHIRINTAINIINGIRE, NTILNN.

A0 INULEIDI YN UNIWLE 1T Wi
WA ILNF TRV (2543). AUV INTTHALRE
Auunsasznevaslsilulszmdlne.
F1e0uneuITealisunuaivayy
911A9M3 BRT (BRT 14207)

Q2003 Wwiiing UAsLNR uaIuS (2547). laih
wwhanAsegnanilud. nisdoRun
Inesy Tui17 wauaau 2547, wi 17.

aza0f3 wuzdion. (2548). lstusimaunu
057y, DOULAULTIRAATIBINE 1T
dnd. 196 : 131 - 140,

azopA Inuding. (2549) Isumnsiuivenmnmn
#n. 13E1IMIvszug. 59(1) : 59 - 66.

fNNUANENTINMIINBUAYIA. QAFINNTIN
Aulne. [eeulan]. widslaen:http://
www.thailandshrimp.com/agricul-
ture_giant2_3.html. (5u17'iﬁuﬁa:ga
26 AMIAN 2553).

American Pubic Health Association. (1981).
Standard Method for the Exami-
nation of Water and Westewater.
Washington, D.C.



12 mandivlauacdnssengesmssuusgniamviinuagnismunsuiennanislsine il

Duncan, V.B. (1955). Multiple range and
multiple F-tests. Biometrics 11:1-42.
Munuswamy, N. (2005). Fairy shrimp aslive
food in aquaculture. Aqua Feeds:
Formulationand Beyond 2(1):10-12.
Prasath, E.B., Munuswamy, N. and NaZar,
A. K. (1994). Preliminary studies on
the suitability of a fairy shrimp Strep-

tocepharus dichotomus as live food

in aquaculture. Journal of World
Aquaculture Society 25 : 204 -207.

un 1 dswaraannlddmsunaaosenua
NUATIUANLAzNNINMNNTIN

Velu, C.S., Czeczuga, B. and Munuswamy,

N. (2003). Carotenoprotein complexes
in entomostracan crustaceans (Strep-

tocephalus dichotomus and Moina

micrura). Comparative Biochemistry
and Physiology Part B 135 : 35 - 42.
Velu, S.C. (2001). Studies on Biodiversity,
Taxonomy and Aquaculture of Indian
Fairy Shrimps. Ph.D. thesis. University
of Madras, India.

U 3 mIInANuEIgAlamiuhN

U 4 mstnhmdngndaiufinuazgnng

MuUNIIY



13813 uns 3w U7 5 atvdi 1 unaiau - fquieu 2555 13

un 6 msdahwminemsdniagy



Nﬂ?lﬂ\fiﬂ’.]']ﬂJ‘Viu']Llijuﬁiﬂﬂ'ﬁlﬁl%fylﬁﬂiﬂLLNZNﬂﬂﬂULLVluﬂ'ﬁLgﬂﬂﬂﬂ']ﬂﬂL‘ViaT’J\fi
Tuns:ds

Effects of Different Stocking Density on Growth Performance and
Economic Returns of Green Catfish (Hermibagrus Filamentus
Fang & Chaux, 1949) Raised in Small-Scale Cage Culture

SUUT NN’ AgANT Wga' USain nuEUA’

UNAAELD

MsfnINaToIANUNIILLuAeM IS uRulALa naneuLIUMSIRsUanAmaeslun s i
2un 1 x 2 x 0.9 was lusiuhuminendomaluladsgusaadau Inenengiuns suio
Weuiiuian 2553 A9 (AOURIMAL 2553 TIUHUNIINARDILULTNAREA 5 3 TANARES 9 82 3 11
INTIANURIUUY 3 AU Ao 100 120 uaz 140 fMdemaowns Iaaliemsuiadusagy
giiadinaoein fiesAdsznevlsiu 30 Wesidud Ussslammnanuerimiy 1454 + 1.81
1350 + 1.63 wa:z 13.84 + 1.21 igufmng uazthminmde 42,57 +2.69 43.15 + 2.10 ua: 42.69
+ 297 n¥u fluszezioe 6 Weu iougamanarsawuilanAmaasinueT R 30.69
+1.98 28.20 +1.87 uaz 29.33 + 1.86 L UUALUAT LLﬂ$ﬁ1ﬁﬁﬂLﬂ58 242.69 +18.31 226.01 +20.45
us 223.76 + 6.92 nsumusiay aolifinnuuandeiumesda (P>0.05) fionsimssenme
ARBINAY 93.33 + 2.08 92.06 + 3.37 uas 92.86 + 3.57 wWasidua wuildfiannuuandeiu
Mesdn (P>0.05) uazdanmswasuemsdudens:Auanunuiuty 100 MRemMIIomWAs
fifmagwiy 156 + 0.04 AamlaiwanmeiumesaAtufissAuaNumIILL 120 AEMIIOLAS
fifmAnydy 1.62 + 0.08 FouanAeanissAuAMALILLL 140 AIRBMINNNAT TARaE

" @ Imyszug paszinvasmaasuazmalulag umaneaemalulags1uARdE 1Y INEUDAGITUNT
E-mail : saowakoon@gmail.com
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WAL 167 + 005 uasilefasannareuwnuMIRsuMIRsanaumdeslunsdais:iu
ANNALIMUY 100 AIABMTIOWAT LMAL 68.86 + 243 1Wesldun AWaAauLNULINA
FTAUANNAUILUY 120 uaz 140 MABMTIWAT JAMAY 67.41 + 2.56 ua: 64.56 + 3.65
wosidun musau

MaALY : UaNARDY, ANUALILULY, N3zDv
Abstract

The effect of stocking density on growth performance and economic returns of green
catfish (Hemibagrus filamentus Fang & Chaux, 1949) cultured in experimental floating
cages was conducted using the Complete Randomized Design (CRD) with 3 replicates
of 3 stocking densities (SD): 100, 120 and140 fish/m”. Fish of initial average size of
14.54 £ 1.81 13.50 * 1.63, and 13.84 + 1.21 cm in length and 42.57 + 2.69 43.15 + 2.10
and 42.69 + 2.97 g in body weight were stocked in 1 x 2 x 0.9 m cages. Fish were fed
with pellet diet containing 30 % protein twice a day (5% body wt/day) for six months.
The results showed that SD had no significant influence on growth performance of fish.
There was no significant difference (P>0.05) observed in final weights (242.69 * 18.31
226.01 + 20.45 and 223.76 * 6.92 g), final lengths (30.69 + 1.98 28.20 + 1.87 and 29.33
*+ 1.86 cm), and survival rates (93.33 + 2.08 92.06 + 3.37 ua: 92.86 + 3.57) in respect
to different densities. Whilst feed conversion ratios of fish in both 100 and 120 fish/m?
(i.e. 1.56 + 0.04 and 1.62 * 0.08, respectively) were not significant different, these obviously
were different in comparison to the ratio of fish in the 140 fish/m’ (1.67 + 0.05).
Research findings showed that returns of investments in the cage culture of green
catfish in the 100 fish/m’ (68.86 + 2.43 %) economically were higher in comparisons to
those of fish in both 120 and 140 fish/m’ (67.41 + 2.58 and 64.56 * 3.65 %, respectively).

Keyword : green catfish, Hermibagrus filamentus, stocking density, cage
NN
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Uhawiilng Aenudalidu 10 sului
(ppt.) WazlwA3, 2511; 89389 uazAmz, 2547)
Umnamaeaiitedanunameiulmunesin
Wi Uanamans Uainaw dainnel vainag
Warnanae) Yaeass Wuau FUA ua:
q9198, 2539) WudmdnnmmoAsegiag
fisaean uiieneesguilan nolugdues
Uardauaznandnaudsgl  da1udesns
mamelulsamAazAalsang Wy e
foalus uan (Us:Awg uasauysnl, 2554;
d83 uazAmz, 2554; Kechik, 1995) lu
sysuTAsiumnazdulamuiueetiniiy
unvfin nieuiuuds swnsadeslansly
UDAY  (UWUS, 2518, 918 WRZEUSWUS,
2528) UBABUNIA (85589 WRzAME, 2547)
ualunssdo @uwed uazAme, 2538; §IMA
URIAUA, 2538; W13M, 2539; AT UATAMS,
2543; UssAng usanysml, 2554; wipsam
waza 3, 2551)
mameetarlunssdoiunmsiaoolal
sUnuuwilsiinanangs ssnsaUsesdn il
Wudrwumnanaluveds 10 w1 (3994,
2546; Tacon and Halwart, 2007) Wufanssu
ilasuanuiiouegouninates danusiAn
ABNIIRILEINUREHUUEYUN IHAIUIAUNIN
TIn  URTHOAARDINUIDTINTDINEATATURS
ANNLATHFNILVUNBAIATINATOVATY (NN
AIUANNANY, 2553) Uszndlne Sunaninam
Fuanssuduiuiswanan Wy waii

§AR0Y  uarelAUL1  udu  §ansa
WhassUarlunssdslaedofivs:ansam uas
dumslinuiunsnindeyndundesan
Tnolidfasante  wenzdmsuineasnsilid
fRuiiuoeoues weneniy MsiaooUa)
Tuns:dedaiumsiiunanandn iuazas

u3laplusaulrnuyszensvesdszinAdANg

wiloae (a@udes wazAYy, 2537, @1u1d
uazAMe, 2543)
msasslanamaelunssies oy
@eotumnalumals Wesnniifensulsmu
(@uwos uazAmz, 2538; §U19A uasINuA,
2539; 113M, 2539; duAtY uazAouz, 2541)
nanostasslanamaselunssdonaiann
2R 1 x 2 x 1.3 A3 Tuvedu Nenszdolala
seAutan 1 wns Wemsuina fesAussney
TUsAu 32 wWoesidua Wuial 6 ol uens
AMNAUIUYL 3 2AU A 50 75 uas 100 A7
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Umnamaeslunszde wWuna 4 hed nun
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Alansuronssds musiAy Folanamass
fdgefAnunuILLY 4 AU A9
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WU MIaeALla ORTINMSIONMBLRZONT
mslasuemsiiuiielifinnuuanmeiy
MDA Tﬂﬂwamammumﬂm‘samuﬁszﬁu
ANURLILUL 100 AIABAMTISNAT AN
ABUUNLINNNNYAMINARDY 60 uaz 80 M7
AOMIIOWNAT MIANBIASIS UM sAndiy
MSANBINBIN (MNBTAN wazdtud, 2551)
TremsiusnsIAunLLLTsUanAWMRDY
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TdenntoNUNanUSTQILATHNINDLNY Y
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ASMLHIUMTIE

MIBULHUMTNANDY

mswﬂaaaﬁ‘lﬁuwumiwmaﬂmeiumaﬂ
(Complete Randomized Design; CRD) ng
usmannaaseandu 3 ganaaas | a: 3 7
Tnadaesda1nmnaos luanSIAINARILLY
100 120 u@z 140 AIABAITILUAT

BuABLMSITE

UmnamaesildiRedlunssdo Tanms
inzReouzeyaiulssmnzin thanSuann
Tunsdvarluseu ielilanamiasduins
AUMUMINAa0s nelsoslaiinaue
@y 14.54 + 1.81 1350 + 1.63 ua: 13.84
+121 WuRwns uazhmineie 42.57 +2.69
43.15 +2.10 uaz 42.69 +2.97 n3n Tudnisen
100 120 uas 140 AMABAITIUAT NIZTIDUIA
1 x 2 x 09 wAs wIngesn 9 UaAUAS
mmanaaeaduna 6 wou Temsdniagy
giiadinaoetin Alusaulaimni 30 wWesiiugd
Tomslusns 5 wedifuareiminda
Aedu UsudSimenmanng 14 u lawen
TWioms 1 u Aewrhmatieinlal

msUsziiumsasaavlnveslamaasy

guianamaesluuaazng:do 4 az 30 M
nnq 1 feu endniminuazinAnuen
eMARRETENIMTNLR:ANNET UR:NEAT
MI93euAuInguwiz (Specificgrowth Rate :
SGR) mMu3sp09 (AU, 2536) 9ATINITIDANIE
sanmawasuemaiuiie (Feed Conversion
Ratios : FCR) tA91:MAnuul 91591 (Analysis
of Variance) MuUHUMINARDILUUTNARDA
wazSeuiisuAnadsmeds Duncan’s New
Multiple Range Test (DMRT)

MIUssAUMULATHSAENS
AnmlaenstNudeyanununIIWaEn
Fouszneulusie Amiugar meIms ua:
Andounszds  waznwld  Aediuilien
HANARTIAADY LRz IATINARBULIUNSIREY

Uanaumaeslunszde ([ns, 2546)

mManTIreUAMENTATaN
AfiunisnstainnmuantAvo ol
2 dUminensy AReAmINAREY IULIAT
10.00 u. foil gamail Anulusouss U3unm
pondlauiazmein  anudunsn - A
ANnudums Anunszmoe msveulneenlan
uazUSaenluilosin  (Total ammonia
nitrogen) tATINMNIB Standard method
for the examination of water and
wastewater (APHA - AWWA - WEF, 1992)
Tnedsumusmaen e s ladumysune
LLﬂJJIJJLﬁUmJjﬁ‘Ih:Q (Unionized ammonia
nitrogen, NH3) muwnanm3ves (Boyd, 1990)
Foszyh USinauwenTudledlifivszeniiufiy
(Toxic) AesnTh A 02 Aeansu/ans

AOUTLAIEZIANNNVARDY

FhmsnAReITENYTINUS: AIAHAS-
Aansuazmalulag umInesomalulad
ITNIARDEN INNDAFIUNT Susuiiums
iWeuiiunan 2553 AugAmnAReoFouRIAN
2553 FINIILLIN 6 LADU

AALRZINTUNANTNARDY

ABLMINYDILIARBATHLINNTNAREY
AuandAiluanesiviinIInAne

FMINTITIATETAMENTANINN 9 2 FUA

WUTTAIGIRNA  URZAIAIIAARBATIEZIN



manAnas (Table 1) Fofl gaunad 26.2 - 31.5
aomades Andunsn - Mo 7.4 - 7.9
ANUlUTILES 32.5 - 36.9 [wUAWAY U
ponduiiazaien 4.9 - 5.7 faaniu/ans
Anudume 1226 - 1302 fAadnsu/ans
ANUATZA0 58.4 -79.5 Aaansu/anT Usuim
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mavaulaeanlan 2.6 - 4.3 Aadndu/ans
uazUSinawenTuileilifivs:g (NH3) 0.07 -
0.09 fiadnsu/ans InAAMENTRTImINzZEY
aglunaanan i wipRulalddamulni
o5y uaz3vdn, 2524; lun3 uae132990),
2528; nSUAIUANNANY, 2553; Boyd, 1990)

Table 1 Some major water quality parameters inside the cages
Parameter Mean * SD Range

pH 7.65 £0.17 7.40-7.90
Temperature (°C) 28.85 £2.15 26.20 -31.50
Dissolved oxygen (mg/1) 5.30 +£0.21 4.90-5.70
Alkalinity (mg/1CaCO ) 126.45 +£7.98 122.60 -130.20
Hardness (mg/1 CaCOS) 68.95 +5.74 58.40 -79.50
Transparency (cm) 34.70 +4.35 32.50 -36.90
COz(mg/l) 345 +0.75 2.60-4.30
Unionized ammonia nitrogen, NH_ (mg/1) 0.08 +0.01 0.07 -0.09

Table 2 Growth performance and feed utilizations of the tropical freshwater green
catfish cultured in cages with different stocking densities for 6 months
(180 days) culture period (Mean * SD)
Stocking density (fish/m?2)
Growth parameters
100 120 140
Initial weight (g) 4257 + 2.69° 43.15 £ 2.10° 42,69 + 297°
Final weight (g) 242.69 +18.31°  226.01 +2045° 223.76 + 6.92°
Initial length (cm) 14.54 + 1.81° 13.50 + 1.63° 13.84 £ 1.21°
Final length (cm) 30.69 + 1.98° 2820 + 1.87° 2933 + 1.86°
Average daily growth:
-Weight (g/day) 1.11 £ 0.05° 1.02 £ 0.08* 1.01 £ 0.11°
-Length (cm/day) 0.10 + 0.02° 0.08 + 0.01° 0.09 + 0.01°
Specific growth rate; SGR (%/day) 0.967 +0.025° 0.920 +0.043" 0.920 +0.012°
Feed conversion ratio (FCR) 1.56 + 0.04° 1.62 + 0.08" 1.67 + 0.05°
Survival rate (%) 93.33 £ 2.08° 92.06 £ 3.37° 92.86 + 3.57°

Note :Means with different superscripts in the same row are significantly different (P<0.05)
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mstasetAvlnvooian

WRNISNARNBINLIT  ANAUILLLDD0
MI@EoTe 3 2AD 100 120 umz 140 1
ADMITIOLNAT LﬁaéuqmﬂwsMﬂaaaLﬂm:ﬂmm
6 tAou (Table 2) WUl MsLaseAUInDDY
Usinmmaes AIUAINEIURIETEn BT
mssaulanedl uazonsimsseamealudl
ANNLANANUNISEIRA (P > 0.05) §IUDAT
msaseAulnd e uRseATIMsIasUeImMS
Wuilfenufissiuanummuiy 100 e
momns alduanmerumosaanunsy
ATNAUIUY 120 ADMITINNAT WALAAAIY
PNNTTAVANUNIILLY 140 AIRBAITILAS

fougia1  Tnemnsiunisiasaavln
voula1 ho 3 SeAUANNMIIULWLY 92lud
ANuLANMsT U siitfIAL URIINARRE
POIUINIA WRzaMNIINSeSUtALlA WU
URINAMAD TR DR I8 T AUAI LN UL
100 Fmem s axfimssaiuinffgn
FOAARBIN (1137, 2539) nARBILRBIUAIAN
wineulunszdy TUIATIANNALILLY 3 T2AU
Ao 50 75 uaz 100 AIADAITIONAT WU
FHAIANUNIIULY 50 FIReMINMAT &
danmssuivlafngn (@17 uwazdus,
2539) nampussUamnamaeslunssis lu
INTIANUAUMUY 4 52AD AREAT1 50 100
150 uaz 200 AIABMITIONAT WUTIMSUaDY
#ERTIANUNIILLY 50 AmemTwns i
HAWAAATINA uazsaoRIM Ao 100 150 ua:
200 AIRBMTIUATMUIAY T3 WU
a szAuAMNIINRgBumM S Taes
gnia1 (individual growth rate) fuwalin
AANILTULABINUAIDATINISLAS AL TR LI
PoIUMNAMABIRTEAUANNIILLY 100 /7
ABAIIINAT UAIGINIITZAUANUNLILUY
120 wa: 140 MIADMFIWAT B0 (O1UA Ua:

Az, 2541) lpesuien melagmwwinaeu
WeNAUANNAIILHUTRsUs nsUa Wuldade
sAglumsmuaumseidvla dWesnnve
yienszdoduoUmiimdsmsnangan (carrying
capacity) §11 dowalinistasuavlnzaglan
upazAanas lumsesaivulngeslaty
MAFMNLIARONIANLENUR I AUDINITURS
dmsazanemsliuaaiun e ladareiu
unsiihmindindy  (@ulawd, 2535 e
mawlapuemsiuiewuhissAuAUILLL
100 AIABMSINAT UM ILANMIAUNINIA
AufissAuANuIILLL 120 ADMITIONAT UA
UANMITINATTAUANUNIILLY 140 AIRD
MIWWAT  HISLTDINANTTAUANLMIILLY
100 fMromsomATI UaiiBns ALy
sy uasUsisusaiuemsinnld
Wonunpeoiieone  uarsansalius:lovd
ynewnslieafuiinanssAuAuMIILLIL
120 uas 140 FIABMIIWAT NO1AUBIMNT
lunnauazemmsgadslisznitemslieims
fusnsImssenmaresUaInaaBoRLae
Tunszdonuan  ludANuLANAIIAUNIIEDRA
(P > 0.05) TaofiszAuanumudn 100 120
was 140 AIABMIITNAT JORTINMSTOAME
WNAD 92.33 + 2.08 93.06 + 3.37 uaz 92.86
+ 357 wosdun musidu eraiesen
mstsesUmasiapeiowelng soliens)
mssenmedige  wazliunnAredulunnngy
nAaoy (W13M, 2539; WBIAN  uazaud,
2551)

HAMBUUNUMTAINUNISIREIUAINALNTDY
Tunszdo
NAMINANDIVNUTIOATIANNAL LU
140 A2AM3I0NAS IAHANAAGIgA AB
58.18 + 0.79 Alansumenszdy JouaiN1 A



ATNAUIUY 120 ua: 100 AIABAITIONAT
Tvnandn 4994 + 0.7 uaz 4431 + 0.50
Alansurens:d musdy uasdieRensanan
AALUNUMIHAATY 3 SZAUALMLILLLY
(Table 3) WUIATzAUAINMALLY 100 &7
HEMTIMNAT SFUNUMIHARALMEAIITL
4738 + 0.53 vnaenlansy (2,099.25 +
37.00 vmeenszdi) Tusasiissiuaramuiy
120 uaz 140 MIABAMITIINAT AAUNUNITHERA
WRBgeBULIANTe WA 47.79 + 0.73 ua:
48.62 + 0.66 VABALANIY (2,386.53 + 79.52
Uas 2,828.44 + 57.85 UMABNTHI) MNRIAU
Lm:mﬂﬂizLﬁumiaﬂnmﬁvaoﬂmﬂﬂmﬁaﬂ Tu
n3279 Inesimuainamanoi lansua: 80 UIn
@MU 4 -5 maenlansu : 1MUKT U AKIA
Fominasund uazmedan) Fonsaomu
wosUanmmasshinunmLLY 100 A7Re
M3wns  lanamlsremsamu 3262 +
0.70 vmsAedlanin (1,445.55 + 51.83 U™
AONIT) QﬂﬂdﬂﬂwiLﬁﬂﬂ UsnamdosfisAu
ANNRLILUL 120 ez 140 AIABMITIOWAT
Tawamls AV 3221 + 0.73 uaz 31.38 +
1.06 v menlansu (1,608.67 + 61.14 ua:
1,825.96 + 102.55 vmAens:iy) uasiiie
ATUIUNAADULNUNITRINULAINUI fiszhu
ANNAUILUY 100 AIADAITIOLNAT  HHA
mimLmuﬂﬁamumﬁﬂqaqmwhﬁu 68.86 *
243 wedidus luvariszAvanunuiuiy
120 uez 140 AIABMITIONAT HANNIAD
6741 + 258 uaz 64.56 + 3.65 LWoidun
MURINDY

HANBUUNUINOATESFNARSH donAdad
U (§21R uazaduf, 2539) danareaiesia
anmaatlunsdlueriiuihaaema sonin
aTa1 TUAT:TInNaIEANDWIA 3 x 4 X 1.8 AT
vinafideeis:AuAnuaneAY 5 wAg
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Tuanunuuy 4 szAu A oms1 50 100
150 waz 200 AImen1s10uns taalddan
WasgauanausIazden 3 wWoesidun 1oy
21913 Lfl:ﬂﬁﬂNE\]ﬂE]ULLVIuﬁ]1ﬂﬂ’]‘5E\]\3‘I/!uL§VEIG
Uanmamasslunszdoni8ATNANILLY
150 AIADMITIOLNAT LANRADULNUNINAI
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AMUAUILEYL 100 AIABAITISLNAT LARNR
ADLLNUNIANIT 120 uaz 140 AIABAISIY
WAS BorInI (§o1IA  uazIFUA, 2539)
aradlosnniiuimsdedlunszioninnug
1oInNsLdonesnd 1 1 AB JIUIAAINEAN
7 0.9 was walumsideoanawasssngy
PUIANSLTIAUNRTD  NOUHNAA1LTIuAS
Aufiumsey  swiAnsziadonandouiai
manzauuazdelumssams Tnoam:luiui
mAnziusendonie RiuNeIE5ITAS
sma@ndudimaun  demsieslunssds
smaandlitedamsudnnmgn  ammuties
wazmianliluiiesin senAdeiunANUSTAN
LASHgRaNBLNE (Moot uazAn:, 2554) 1
wwmelumsimzapstmanmaesliduums
21 5lUsAn uasiluandnnietduadnasu
deinsgldliuninensnssesesluguunld
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100 faremsumAs Taeumiadanaae
Ussana 242 nsu doimindsnansnunsa
hmnamhgladmsumansiussnideomnile
shumnady wIeunamnouitouelng fanu
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Tunszi (FregnunAfung) whduthmina
fmaazsulATmunrRegMNARLAT M3
ihwineaene a1 Aeon1sIy (334, 2544)
uazlunsAnwrluunsstirsuiaennsoil
WUIRaRaARRlAIINMSREITILIN 100 A7
AEMII0AT (MSedsznm 1 gnuIAnmAg)
Uszne 4431 Alansu fumindaidias
Uszane 242 nsu mindesmstaeetalile
2wn 500 nsuiu meluszezamsig
wnumsUsesMfiszAUAUmILLL 88 f1
ABMIIUAT LDUAY

AUNEMIANTUNS

1. 9AI1N15LA5UAUIAAINAINETD
RN ANTIMIIFUAULIANDTU LRZOAT
mMysonmaludANNLANAIINUNIIEEIRA

2. WANBUUNUNITRINUATZAUAIIN
AILUU 100 AINDMITINNAT HHAADULNY
WRONAD 68.86 + 243 wWesidus sy
AMNAUIUY 120 ua: 140 AIADAITIOUAT
fifnaAsui 67.41 £ 2.58 uas 64.56 + 3.65
wWosidun

Table 3 Economic returns of green catfish production, raised in all experimental

treatments

Stocking density (fish/m?2)
Items/cage
100 120 140

1. Cost (Thai ; Baht)
Fish fingerlings1 600.00 720.00 840.00
Fish feed2 1,443.00 £37.00  1,610.28+79.52  1,932.19 + 57.85
Depreciation cost3 56.25 56.25 56.25
Total cost 2,099.25+37.00 2,386.53+79.52 2,828.44 + 57.85
2. Fish production (Kg/cage) 4431+ 0.50 4994+ 0.76 58.18+ 0.79
Production cost (Baht/Kg) 4738 £ 0.53 4779+ 0.73 48.62+ 0.66

3. Income (Thai ; Baht)

Total income from selling fish* 3,544.80 £51.83 3,99520+61.14  4,654.40+102.55
Profit/cage 1,445.55+51.83  1,608.67 £ 61.14  1,825.96+102.55
Profit/Kg 32.62+ 0.70 3221+ 0.73 3138+ 1.06

4. Return on investment (%) 68.86 + 2.43 6741+ 258 64.56 £ 3.65

Note :1. Fish’s cost 3 Baht for one fish
2. Feed'’s cost for 25 Baht each kilogram

3. Cage’s depreciation from cage cost of one cage 450 Baht used four years

4. Market's selling price 80 Baht (Surin Province and Northeast, Thailand)
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Abstract

The objectives of this research “study and development Bo - Sang umbrella products
from Chiang Mai province” were 1) to survey and collect Bo - Sang umbrella products
data that be a local wisdom, 2) to develop Bo - Sang umbrella product having pattern,
usefulness, style, material, and methodology of production to be appropriate for the
needs of usages that stick with identity and ways of life of umbrella production, and
3) to evaluate satisfaction on Bo - Sang umbrella products that are designed and
developed by producers, distributers, and tourists.

The informants in this research were 180 producers, distributers, and tourists
that come to buy products from an industry center for umbrella production.

The instruments used were a questionnaire asking producers, distributers, and
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a satisfaction evaluation asking producers, distributers and tourists that connect
with education and development of Bo - Sang umbrella products in 3 - steps.
Data were analyzed by a percentage, mean and standard deviation.

The results were as follows: the study and survey of Bo - Sang umbrella
products “Chiang Mai Umbrella” illustrated the identity of Chiang Mai background that
showed origin of local culture and livelihood of northern people in the past. The study
of northern people and umbrella usage was found that they produced umbrella for
100 years ago. The majority of umbrella production was in the area of San Kamphaeng
district. San Kamphaeng has low land and rather fertile with several natural
resource, providing raw material easily. Characteristic of some villages helped to have
tourist attractions locate in the area. The foundation of social economics was in
agriculture, services, and hand - made production, using natural resources.

Umbrella production was the most handicraft career in San Kamphaeng. In the past
Bo - Sang village was the first village that product umbrella. Almost all of Bo - Sang
people produced beautiful and durable umbrella as their parents taught. In the first
step, Bo - Sang people produced umbrella to use in daily life. Later there were some
people seeing the importance of umbrella production developing the patterns in
a new style. The Bo - Sang umbrella productions today has developed from a local
handicraft to industry and trade system. Most families took umbrellas for sale.
Tourists bought umbrellas as souvenir. Due to the Bo - Sang umbrella had
specific pattern, beautiful and wused durable materials that made the name
of Bo -Sang well known.

The design of Bo - Sang umbrella products, found that the products must
cover 3 types - appliance, souvenir, and decoration. The product designs were useful and
they used in several ways. The styles of usability harmonized with tourists or
consumers need. The importance was that the product designs showed an identity of
Chiang Mai. Besides the products must be designed beautifuly in shape and style, The
appropriate material should be chosen and applied for use and the possibity of sales
should be considired. The result of consumer evaluation as overall image showed that

the evaluation was grade as satisfaction (X =4.07, SD = 0.89).

Keyword : Bo - Sang, Umbrella, Lanna, Product
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Abstract

The objectives of this research are 1) to study the ways to develop alloy jewelry in Thai
jewelry industry for exportation, 2) to design alloy jewelry in Thai jewelry industry
for exportation with the quality that can compete in high-end market by designing
the jewelry to match European and US market demands, 3) to evaluate the alloy
jewelry’s design satisfaction of jewelry sellers in European and US market.

The research can be divided into 4 processes 1) to study how to develop alloy
jewelry by using tools to gather information which are record and questionnaire from
3 entrepreneurs in Thai jewelry exportation business 2) to design alloy jewelry using
information gathering tools which are record and questionnaire from 3 jewelry manu-
facturing and design experts in Thai jewelry industry and to evaluate the design’s draft
by 6 representative people in jewelry development and design 3) to evaluate the alloy
jewelry’s design satisfaction of 100 jewelry sellers in European and US market at 49"
Bangkok Gems and Jewelry Fair using information gathering tools 4) to analyze quali-
tative data using statistical analysis which contains of mean and standard deviation.

Research result indicates that, in developing alloy jewelry in Thai jewelry industry
for exportation, European and US markets have different demand in term of products.
For US market, the most popular jewelry design is classical, elegant and uncomplicated
while European market follows fashion trend and focused on designing creativity. In design
process, the most popular types of alloy jewelry which should be developed the
the most are 1) stainless which is the suitable metal for perforated work to show its shiny
surface whereas it is not suitable for complicated work or work decorated with a large

amount of gemstone. 2) brass which can be used in complicated and wavering design setting
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with gemstone because of its flexibility. The major factors in quality development
to compete in high-end market are the development in technology so that the products
have consistency in quality, the minuteness in manufacturing and the creativity in design.
Moreover, Thai jewelry industry needs to have uniqueness so that it can compete with
important rival markets such as Chinese and Indian markets. The satisfaction evaluation

th

in alloy jewelry from 100 jewelry sellers in 49" Bangkok Gems and Jewelry Fair

indicates that jewelry sellers have very high satisfaction in jewelry with mean of (x = 3.93).

Keyword : development, alloy jewelry, high-end market, entrepreneur
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Abstract

The purposes of this research were to 1) study patterns of Esan weave handicraft
2) design and develop furniture from Esan weaving handicraft 3) evaluate producer
satisfaction regarding to furniture design from Esan weaving handicraft.

Researcher conducts this research by dividing questionnaire’s respondents
according to the research’s objectives 1) questionnaire about study patterns of Esan
weaving handicraft from 5 specialists 2) questionnaire about steps of patterns design and
develop furniture from Esan weaving handicraft from 5 specialists 3) satisfaction
assessment about furniture from Esan weaving handicraft from 25 Suppliers. The

statistical procedures employed in the data analysis included Mean and Standard

deviation.

Keyword : Furniture, Art and Crafts, Pattern, Locality
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Abstract

This research aims to study the characteristics of the wood carving patterns over “Lanna”
period and design souvenir from agricultural fruit tree wood, evaluate customer
satisfaction on souvenir.

The samples used in this study were; three art experts which specialize in Lanna
artistic and decorative wood carving, Jix people in the production of handicrafts, wood
carving in Tawai village in Chiang Mai provinc, and 61 consumers in Tawai
village. Instruments used in the research are interview, evaluation of the material
sample, questionnaire with scenarios and prototypes. The data were analyzed by
descriptive, evaluate percentage average and standard deviation.

The study revealed that arts and crafts of wood carving transferred the pattern
onto the wood split into two types which are “Folk art handicraft & Lanna art”,
Elephant and Kanok patterns offer a unique ability to communicate more and more.
Agricultural fruit trees where are the most suitable material to replace carving wood
are Jack fruit wood, Santol wood and Mango wood respectively. The form of a most
requested souvenir is clock with 31.1%, In the design, Pattern of first style is an over all
average in the beauty, the functionality and local identity. In the design the pafters

should be made quickly and not too difficult, convenient to carry.
Keyword : wood carving Lanna, souvenir, agricultural fruit wood
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Abstract

This study focuses on the analysis of engineering workplace texts and the evaluation
of in-house materials used with engineering students at Rajamangala University of
Technology Isan, Khon Kaen Campus. Thailand. This study was based on the belief
that the use of systemic functional linguistics increases language educators’ capacity
to be explicit about what to teach. The language data collected for this study were
the course book for engineering students at RMUTI, KKC (01-320-003 Technical
English), and texts that engineers have to read, write or complete in their daily work.
The analysis of workplace texts showed that the main functions of text types
in the workplace are limited to giving instructions, reporting jobs done and
exchanging information. For classroom texts, students had to read for comprehension
and give short responses. In addition, while the emphasis of RMUTI's program was
on reading extensive discourse, engineers in the workplace seldom engaged in
reading lengthy texts. Therefore, it can be concluded that there are some mismatches
between texts used in the classroom and texts found in the workplace.

Keyword :  English use, engineer

INTRODUCTION

This study focuses on the analysis of
engineering workplace texts and the
evaluation of in-house materials used
with engineering students at Rajaman-
gala University of Technology Isan,
Thailand. This
study was based on the belief that

Khon Kaen Campus.

the use of systemic functional linguistics
increases language educators’ capacity
to be explicit about what to teach.
The language data collected for this
study were the book  for
engineering students at RMUTI, KKC
(01-320-003 English),

course

Technical and

texts that engineers have to read, write

or complete in their daily work.
The research questions

The study set out to investigate:

* What are the salient features of
English that engineers encounter in the
workplace settings?

e What are the strengths and
weaknesses of materials used with
engineering students at RMUTI, Khon

Kaen Campus?



e What are the mismatches

between spoken and written texts
engineers encounter in the workplace

and in EFL classroom?

LITERATURE REVIEW

Introduction

The analytical approach taken was
mainly drawn from the work of major
modern linguist Michael Halliday, in
particular, the model of grammar set out
in An Introduction to Functional Grammar
(Halliday, 1994). The work of other linguists
working in the same tradition was also
significant for the analysis of this study
(Bloor & Bloor, 1995; Butt et al.,, 2000;
Gerot & Wignell, 1994, 2001).

The definition of genre

The working definition suggested
by (Swales, 1990) has been found useful
by many genre analysts and has become
the best known. According to (Swales,
1990), genre involves:

¢ A class of communicative events

* Principal criterial features that
turn a collection of communicative events
into a genre that has some shared set of
communicative purposes

¢ Exemplars or instances that vary
in their prototypicality

* A background rationale to estab-
lish constraints on allowable contributions
in terms of their content, positioning form

and functional value
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¢ Frequent exploitation by the expert
members of the discourse community to
achieve private intentions within the frame-

work of socially recognised purposes.

The notion of discourse community
Although communicative purpose
becomes a determining aspect of
communicative events in categorising their
fit within a particular genre, the most
important aspect in establishing the
purpose(s) of communicative events is
discourse

probably the concept of

/

community. (Swales, 1990) notes, “... genre
belongs to discourse communities, not to
individuals, other kinds of grouping or to
wider speech communities’ (p. 9). The fact
that Swales uses this term three times in
his working definition of genre provides
further evidence of the importance of this
term in his concept of genre. For (Swales,
1990) discourse communities are specified
as sociorhetorical networks, each consisting
of ‘a group of people who link up in
order to pursue objectives that are prior
to those of socialisation and solidarity’.
This is made possible because ‘they share
similar educations and professional initia-
tions, because they have absorbed the same
technical literature and drawn many of
the same lessons from it, because they
share goals and professional judgements,
and because their communication is full’
(Flowerdew, 2000). In this sense, discourse
community consists of a group of people

with similar backgrounds, expertise and
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goals who establish a particular way of
communication in order to achieve their
goal. (Johns, 1997) suggests that the concept
of ‘discourse community’ focuses on texts
and language, and the genres and lexis
that enable members throughout the world
to maintain their goals, regulate their
membership, and communicate effectively

with one another (p. 51).

RESEARCH METHODOLOGY

Data collection procedures

There were two sets of research data
collected in this study. The first was the
data taken from engineering workplaces.
The second data source was the course book
for Technical English 1 (01-320-003) for

engineering students at the bachelor
degree level.

Data collection included documents,
and interviews. The interviews were
conducted in Thai, the first language of
the respondents and the researcher. After
the interviews, the respondents were asked
to bring English texts they mentioned
having to read or write as part of their
work. The aim of the interviews was to
discover those issues that a researcher
cannot directly observe (Patton, 1990). The

interviews were semi-structured.

Data analysis procedures
The text analysis processes followed
step-by-step procedures. After reading each

text to gain overall understanding of

Table 1 A functional systemic model for analysing workplace texts (cf. Butt et al., 1995;

Halliday, 1994)
Context | Context of situation Contextual variables | Lexicogrammar
of culture
GENRE | METAFUNCTIONAL | REGISTER SYSTEM & STRUCTURES
COMPONENTS
Ideational (experiential) | Field Transitivity
- Processes
- Participants
- Circumstances
Interpersonal Tenor Mood
- Modality
- Modulation
- Clause types
Textual Mode Theme
Theme/ Rheme




meanings and purposes, the workplace
texts were grouped according to their
communicative purposes. After the texts
were grouped, the next stage focused on
the language features of each text type.
Then the text analysis process advanced
to identifying the common rhetorical
patterns in the English written workplace
texts in Thai engineering workplaces.

As described previously, the re-
searcher used systemic functional analysis
(Halliday, 1994) as the framework for
analysing the workplace texts (Table 1).
In the course book analysis, the researcher
adopted an evaluation framework for
course development (Gall et al., 1996;
Graves, 1996, 2000) and materials develop-
ment (Cunningworths, 1984; Tomlinson,
2001, 1998).

WORKPLACE TEXTS

This study represented a feature analysis
for later use as input to program develop-
ment. It was motivated by the potential
of genre as a tool for analysing and teaching
the language required of non-native
speakers in academic and professional

settings (Hyon, 1996).

The discourse communities

1. Company 1

Company 1 was a Thai-German joint
venture under the management of the
Board of Investment. It manufactured truck
This

bodies, trailers and semi-trailers.
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company had one German supervisor who
could speak Thai. Since the company was
pushing to be the leading company in the
region, with the goal to become inter-
national, engineers in this company needed
to be competent users of English, as their
manager pointed out:

We want to go internationally that’s
why our company wants to improve the
employer’s English skills... The employees
are required to read and reply email using
correct grammar, can communicate in
English, and having sales skill, such as
presentation skills (Manager 1, Company 1).

2. Company 2

Company 2 was a company estab-
lished under Thai-Indian cooperation with
Indian and Thai managers and Indian
engineers on site. It manufactured pulp
and paper. The policy of the company
was that the language of communication
was English and Thai, both for writing
and speaking, as could be seen from their
circulars and other texts. As the researcher
noticed during company visit, all signs,
directions and company policy were both
in English and Thai. The company exported
to 17 countries and the main markets were
Taiwan, France, India and Indonesia
(personal communication).

3. Company 3

Company 3 was a privately-owned
Thai brewery with German imported
technology, and was one of the largest
breweries of the country. The head office

of this company was in Bangkok. This
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brewery was established in the region so
that the company could reduce the cost of
transportation from the brewery in the
central region. The company itself relied on
machinery for their production and all
the instructions and protocols were in
English. The brewery was adopting
technology from Germany and other
overseas countries. The manager on site
was German. Engineers in this company
reported the use of English in reading
and writing. Since there was only one
foreign manager on site, the use of
English for spoken communication was
very rare. Engineers had to work more with

documents than in speaking.

Communicative purposes in the
workplace texts

The most common types of work-
place texts collected from the engineering
workplaces were reports, procedure texts,

and memorandums.

Reports

Reports were one of the most common
genres engineers had to write as part of
their daily work. Typically, workplace
reports described jobs done over a certain
period. This could be monthly, weekly,
or daily. Since reports described what
happened in the past, each was usually
written in past tense. In the reports, the
Participants, as defined by (Halliday, 1994)
as peoples and things, were parts or name

of the machines attended by engineers.

The reports were transactional: they
explained what jobs engineers did during
a specific period of time. Most of the
reports collected were written by site
engineers for supervisors who needed
to keep up with what was happening in
the divisions or for colleagues in different
work shifts. In completing the reports,
engineers had to write details of the job
done, tick boxes, and/or provide figures
and comments. To write effective reports,
engineers had to understand the conven-
tions for writing each type of report. Each
company had a standard format for each
type. After observing details and overall
context of their work, engineers had to
organise chunks of essential information
sequentially, then present them chrono-
logically.

Some reports were more difficult
to write than others. In some, all infor-
mation had to be fitted in one column,
whereas for other reports, job faults had
to be written in a separate column;
whereas actions taken were numbered,
and all pieces of related information
had to be writtenin different columns

and numbered.

Procedures

The purpose of the procedural texts
collected was to explain to or direct
engineers how a particular job should
be done. Most of them typically formed
a list of activities that needed to be

undertaken in order. They were used



for thestandardisation of particular tasks
in the production processes and in the
service areas. The purposes of procedures
were threefold: to control work activity,
to ensure consistent outcomes or products,
and to ensure safe working practices
(Prince, 1992a, 1992b). The simplest type
of procedure consisted of a series of
steps telling engineers how to operate
a piece of technology and produce
a commodity (Feez, 1998; Rose et al,
1992a).

For this text type, the use of
templates was pervasive as a means of
communication in the workplace, parti-
cularly in the form of a job list or
checklist. Engineers had to read, perform
the jobs, and fill out the forms in
relation to the tasks involved. Most of the
information required was the condition
of the machine, and/or what was to be
shift.

emphasised machine

done during the work Some

procedural texts
parts to be serviced and the departments
responsible for the jobs. There were
sometimes further tasks that engineers

were instructed to carry out.

Memorandums

The memorandums from these

engineering workplaces functioned as
requests. They contained the background
to the request and what was requested.
In this study, memos were written by
engineers at the levels of operation to

request permission for change and to
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request support on the work under their
responsibilities. The memos were directed
to the higher rank position for approval
and support. Memos are often written
and communicated upward in an organi-
sation to those who have more authority
than the writer. Politeness strategies,
therefore, were evident, for example,
the use of ‘Khun’ which Thai people
use for addressing others, similar to
Mr or Mrs in English. A special closing
is used when a memo is directed to
higher rank personnel. Sometimes the
request was not engineering related
but was company related. This implies
that the scope of jobs engineers had
to do was far more than technological
work.
Workplace memorandums are
writerresponsible texts, where the writer
has to summarise relevant background
information, inform on action taken
or ask for action, provide reasons,
invite further communication and contact,
then end politely. In other words, every-
thing the reader needs for the meaning
of a memorandum to be clear, unam-
biguous and polite has to be provided
by the writer.
Another type of memorandum

that engineers encountered in their

daily work was quotation. A quotation
is written for four purposes: making
an enquiry about products; following
up an order; advising updated status;
and Some

clarifying order queries.
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quotations were full of technical abbre-
viations, engineering related knowledge,
and codes known among concerned
parties.

Many of the quotations were fax
forms or email documents. The presen-
tation of the message was in upper
case letters; as Li So-mui remarks this
is a legacy from ‘telex-speak’ days (Li
So-mui & Mead, 2000). Sometimes the
information was presented in numbered
points for easy reading, and appropriate
tone of the message could facilitate
an effective relationship between the
The

innovations of fax and email have made

merchandiser and the customer.

other business paper work obsolescent
(Eustace, 1996). For example, a fax is a
legal document, and like email, can be
printed off. In other words, fax and
emails are transmission modes which
provide written modes because both
can be, and often are, printed out.
They are, therefore, accepted as legal
written documents.

To read and write quotations, the
had

writing skills and understand conven-

engineers to possess business

tions for writing in business. For
example, they should not write more
than one page because a brief clear
message is more essential than length.
This implies that to meet the demands
for greater effectiveness in engineers’

writing, teachers have to follow two

parallel tracks: text structure and effective,

economical use of language.

Range and complexity of commu-
nicative tasks

The
grouped according to the language skills

corpus of texts can be
involved: texts engineers have to read
and write, texts they have to read only,
and texts they have to write for their
own purposes. Overall, engineers were
expected to read and understand a

text, and perform a task or write
accordingly. However, there were some
texts that engineers had to read and
perform tasks without responding in
writing. Their degree of comprehension
could be assessed from their perfor-
mance of the task. These texts were
job lists and instructions. For yet
other tasks, engineers had to integrate
reading and writing skills as well as

engineering skills.

Summary

In the analysis of workplace texts,
the researcher applied a simple form of
Systemic Functional Grammar. It was
found that the two language functions that
engineers used most were writing reports
and giving instructions, and that language
used in the workplace texts was full of
abbreviations, ellipsis, and ungramma-

ticality.



CLASSROOM TEXTS

This section analyses a course book for
Technical English 1 (01-320-003) which is
used with engineering students at
Rajamangala University of Technology Isan
(RMUTD), Khon Kaen campus (KKC). The
purpose is to compare the textual features
of classroom materials with the texts
engineers encountered in the workplace

(analysed in the previous section).

RMUTI KKC and its English programs
The English curriculum in RMUTI
iscentralised with a set of course teaching
outlines that
syllabuses. RMUTI teachers of English

are responsible for designing their own

operate as functional

materials following the course descriptions
provided. The aim of the courses is to
provide students with basic skills in
English necessary to operate effectively
in the workplace with their Non-Thai
speakers as well as to read texts
written in English such as instructions,
directions (Chun-

manuals, reports,

thawithet, 1997).

Course book analysis

In this analysis of the course book,
the researcher was influenced by a
materials evaluation framework suggested
by (Tomlinson, 1998).

The aims of the course cover

necessary skills of language learning
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(listening, speaking, reading and writing)
skills.
Curriculum guidelines reflect a skills-
based approach (Hall and Crabbe, 1994).

RIT course book designers

and appropriate professional

have to
follow criteria in selecting contents from
students disciplines, professional issues,
and professional situations which include
English communication at work. It is
stated in the guidelines that to achieve
aims, the learners must be given oppor-
tunities to practise:

¢ reading different articles, docu-
ments, magazines, and texts related to
students” disciplines

* speaking in different situations
related to students’ disciplines

¢ listening and reading for main
ideas, interpretations, and conclusion

e writing and presenting profes-
sional issues

* using appropriate English in
different professional situations

Thus,
language learning objectives are very
broad,

articles, documents, or texts as long

the selection criteria and

and students can read any
as they are related to their own discipline.
RMUTI

offers a wide range of disciplines, this

As mentioned earlier, since
outline is the guide for language teachers
who are responsible for each discipline
to design their own teaching materials.
what has

In practice, happened at

KKC, from the researcher’s observation,
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is that to lessen the burden of teachers
having to prepare the lessons individually
and clearly present the same language
functions to every discipline, it is more
convenient for the division to have the
same textbook for every discipline, but
individual teachers can add any supple-
their

mentary materials relevant to

students’ specialisations.

The course book

The course book was designed
for engineering students
Technical English 1 (01-320-003), under

the bachelor degree program at RMUTI,

undertaking

Khon Kaen Campus. The length of the

program is one semester, 16 weeks

three week
(180 minutes). The preface of the book

states that the contents of this book

with credit-hours  per

‘represent knowledge of English through
technical knowledge and knowledge of
the world’. The potential application
of this book is very broad since it
has to cater for students from different
specialisations: civil

engineering, me-

chanical engineering, industrial Engi-
neering, and electronics and electrical
engineering.

The book consists of six units, and
each unit is divided into different sections:
Lead In, Input, Gathering Information,
Language Study, and Practic. In some
Although in-

units, there are tasks.

structions in the book are directed
to students, using pronoun ‘you’, the
sections in this textbook appear to be
intended for teachers.

The activities sequence in the course
book shows that this course book puts
considerable emphasis on using English
and therefore satisfies teachers that it
helps students to use language effec-
their

tively for study purposes. All

structures are learned in context so
that students understand them and know
how to use them.

The entry or exit level of the user
is not mentioned; it is assumed that
learners must have adequate general
knowledge of English as well as specialist
knowledge. The context of the material
is engineering and the Western world
and the book has an international
flavour. Since the material is taken from
different sources, there is a combination
of American English and British English
in the texts.

The initial presentation is through
the Lead In section. In this section, teachers
can lead the students to the content
or language point of that unit by
familiarising the students with some
activities or topic for discussions, pair
work, or activities which need students’
general knowledge: for example, signs
or notices widely available in their daily

lives, or the comparison between the



functions of eyes and a camera. Then,
in the Input section, students are given
reading passages or other language
activities which include language focus
Lead

In section. However, the Lead In section

or contents introduced in the
does not always contain examples of
new structures. Sometimes, the activities
are there for warm up purposes only.
In the next section, Gathering Informa-
tion, students have to do various tasks,
and all of the tasks respond to the Input
Section.

The learners are intended to learn
the language inductively. First, students
are presented with a number of examples
and exercises which embody the rules.
Learners then have to identify or notice
similarities between examples so that
they can hypothesise what they think
the rules might be and try to do
the exercises. The learners then have
to seek confirmation from the next
Then

Study section in which students learn

section. comes the Language

about language rules introduced in

the wunit. Language rules presented

section ensure that students

different

in this
are exposed to types of
activities, because they have to do a lot
of tasks in Practice sections.

After students are introduced to the

functions of language in each unit, it is
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time for them to learn about the language
features presented. In this part, students
have to attend to explanations about
language rules. Unit 3 is about Signs/
Notices, their functions, and language
patterns. The Language Study section
summarises the structures presented in
the unit. Then learners have to produce
the structures by using language rules
given earlier to do the exercises. This
provides the students with practice in
the manipulation of language forms
presented. After students are exposed
to the language features and forms
they have to know, they have to do
exercises in the Practice section, including
numerous steps to check their under-

standings.

How RMUTI students are prepared to
deal with engineering workplace texts
The aim of this analysis is to
compare the language structures in the
course book with the structures of

workplace texts. The analysis indicates

that the structures introduced to
engineering students in the English
language classroom are quite dissi-
milar to workplace texts they will

encounter in their future workplace.
In Unit 1 of the course book, traditional

grammar terms are introduced (Table 2).
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Table 2 Language study and traditional grammar

Unit 1

Language study

Sentence Structure

Noun phrase

Partsofspeech(noun, pronoun,adjective,adverb,verbauxiliary)

Sentence structure (Subject + verb + Object)

Word Structure Clues

Prefixes, Roots, Suffixes,

Reference

Personal pronoun, Relative pronoun, Demonstrative Pronoun

Punctuation Marks

parentheses

Full stop, Question mark, Comma, dash, colon, semi-olon,

Discourse Markers

Definition, Restatement, Similarity, Contrast and Concession,

Exemplification, Cause and Effect/Result

Context Clues.

Word meanings from context (additional information)

Clause Analysis

All clauses shown in this section
were taken from texts in the Language
Study

because

sections in the course book

these texts contain those
structures that the course book recom-
mends students to learn.

Data analysis show that there is only
50% correspondence in crude terms. There
were some clause complex structures. Since
these complex sentence structures did not
appear frequently in the textbook and did
not appear frequently in the workplace text
corpus either, they will not be discussed
in detail. The following are examples from
the text book.

Since the demand has increased, the
prices are higher.

It is certain that untreated water is

high in organic matter.

If you want to use an adaptor, you
should use no more than one plug with it.

When it says DIRECTION MARKER,
you put a circle around NO.

Clause structures in the Language
whether

Study sections,

complex were complete sentences whereas

simple or

the workplace texts contained some
incomplete structures. Sentences given
in the Language Study sections provide
quite a wuseful range and model for
preparing engineers for the workplace
do not have sufficient

their

but students

opportunities to produce own

written texts.

Comparison of workplace and classroom
texts
Since a central communicative purpose

for English in the workplace is writing



instructions, I now compare the language
features of instruction in the workplace
texts with classroom texts to find if the
students are prepared to deal with them.

In Unit 3 of the course book,
instructions are defined as ‘the state-
ments used to tell or direct people
to do things in sequence’ (Course book
p.- 11). Examples of instructions given
in the course book are written in the
following structures:

¢ Imperative form (e.g., Wear safety
boots)

¢ Present simple functioning as an
instruction in a sequence of step with “‘you’
(e.g., Then you turn on the monitor)

¢ Negative + present participle verb
(e.g., No parking)

¢ Negative imperative (e.g., Do not
walk on grass, never overload a socket)

e Complex instructions, when/
where + present simple clause + impera-
tive (e.g. When it says DIRECTION
MAKER, you put a circle around NO)

In addition to the structures
mentioned above, the course book also
which

are used to order the steps of the

introduced sequence markers
instructions.

In the Language Practice sections,
students mainly practise reading for com-

prehension and write simple instructions
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from the model given. One activity is

given below:

How to weld with a gas welder

Goggles should be worn to protect
the eyes. Protective clothing in the form
of gauntlets and a leather apron should
be worn. Gas and airlines should be in
good conditions and the connection
between the torch and the gas and airlines
should be checked. A screen should be
placed in front of the work to protect

other workers.

The students have to write the
instructions as in imperatives; the struc-
tures are to be rewritten as follows:

Wear goggles to protect your eyes

Wear protective clothing in the form
of gauntlets and a leather apron.

Check if the gas and airlines are in
good conditions.

Check the connection between the
torch and the gas and airlines.

Place a screen in front of the work to
protect other workers.

Six workplace texts follow this
imperative pattern. Whereas classroom
texts gave clear and concise patterns
for students to practise, workplace texts
contained varied patterns and were less

consistent in than the textbook passages.
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Table 3 Patterns of Instructions used in the workplace texts

plan for beer

Workplace text Pattern use Examples
1. Job to be done | Passive imperative All air filter to be cleaned

during Feb,
03 shut down

. Shut down job | Imperative Provide additional manhole for
list fresh air circulation

. ISO pending Mixed patterns Old records to be checked and updated.
points and Passive imperative Discard records + months
checklist Imperative

. Preventive No instruction given, PCC ROOM (PH-2)
maintenance only locations of DOS ROOM(E T PALNT PH-2)
checklist lightings provided

. Preventive No instruction given, SEPARATOR
maintenance only names of machine | FILTERATION (as original)

and codes provided

HYDRAULIC KG 1

production
. Extinguisher No instruction given, Shop yard
checklist only locations of Sheeting PH-1
extinguisher provided RM payment office

A common pattern found in the
workplace texts but one not found in
the classroom material was passive
imperative (e.g., in Text 7 : ISO Pending
and Checklist). Other

functioned as instructions but there

Points texts
were no instructions given : Some texts
required engineers to fill in the form
reporting what jobs had been done.
Engineers did not have to describe
the jobs, they had only to tick the form
or write the codes provided in the form.
Though reading or completing instructions

in the workplace seems unproblematic,

the inconsistency of the language used

by engineers (as mentioned earlier) may
be an issue for efficiency and unambiguity.
Whereas the use of sequence markers
was introduced in Language Study as
part of instruction, in the workplace
texts markers not

sequence were

apparent, numbers were used to sequence

the steps of actions and sometimes
series of action were structured in tables
or forms.

CONCLUSION

This study compared the characteristics

of workplace texts with classroom



materials used with engineering students
at RMUTI, KKC, the results of the study
are as follows.

1. In terms of salient features of
English features that engineers en-
counter in the workplace, the analysis
of workplace texts showed that the
main functions of text types in the
workplace are limited to giving in-

structions, reporting jobs done and
exchanging information, classroom texts
emphasised reading texts that students
had to read for comprehension and give
short responses.

2. Other differences between work-
place use and classroom learning were also
found. While the emphasis of RMUTI's
program was on reading extensive
discourse, engineers in the workplace
seldom engaged in reading lengthy texts.
Therefore, it can be concluded that there
are some mismatches between texts used
in the classroom and texts found in the
workplace.

3. For writing, engineering students
had to respond only to reading compre-
hension texts with short answers. In the
workplace, however, engineers had to
write for wider audiences, including
supervisors, work colleagues, suppliers,
or their customers to direct, report, inform
according to their job roles.

4. The weaknesses of the classroom
texts are that while many writing exercises
in the course book only require students

to utilise a single rhetorical mode for
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their work (writing instruction, completing
classification diagram, etc), many work-
place writing tasks required engineers
to combine several rhetorical modes and
to move from one mode to another within

the same task.

LIMITATIONS OF THE STUDY

Obviously, the results of this study reflect
practice from only one educational context,
and a limited number of workplaces.
Although no strong conclusions can be
drawn, the results suggest that a more wide
ranging comparison between language
taught in the classroom and language used
in the workplace could provide some
interesting insights to curriculum designers
and developers as well as language teachers
in Thailand. For teachers, since language
is so complex, and teachers’ understanding
is so far from complete, working on
educated guesswork or hunches needs
to be replaced with close examination
of language in the target situation. The
analysis of English in the workplace could
be a sound starting point for teaching
or designing a course book and related
technical materials. With the help of valid
and trustworthy research it would be
possible to obtain a much more complete,
complex and refined picture of what
engineers need to do in English in
their workplace contexts. The information
gained could be used in the shaping

of a more effective ESP curriculum.
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Abstract

The objectives of this research are to 1) develop multimedia program of office management,
2) determine the effectiveness of multimedia program in office management, 3) determine
the effectiveness of learning among students from the multimedia program of office
management, 4) determine the satisfaction in learning from multimedia program of office
management. The instruments used this research are multimedia program on office
management, testing the effectiveness of learning, evaluation the quality of program,
and questionnaire the satisfactory of students with multimedia program of office
management. There are 25 students in diploma level are sampled. Multimedia program
of office management demonstrates an effectiveness 73.05/83.75. The result of testing
) = 83.75 and

before the process (E ) = 49.15, consequently,this multimedia program of office

score before and after illustrate the performance after the process (E_
management is created. The students, to learning efficiency increase 34.60. The
satisfaction of the samples in the multimedia program has mean 3.51 reaching the
level of satisfaction. The result can be concluded that the multimedia program of

office management has an effectiveness and can be used for instructional proceeds.

Keyword : Research and development, Multimedia Instruction Program, Office management
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Heat Pipe History and Applications
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sunsauenesnlastuiney A eANsoU
A Tanngu (Wick) dmnaslulaveuazlul
Jaanquedmelure  diudsznevduq i
anwauzadiouny  Jsasmiulann malszgna
Thoulugasmnssuamnan  wieluiiooiu
aziipminnesllaneumnldnu dmmstszana
Tiaulugnainassuiimaluladdugs
wnfgatesaziionlinennuieunliou
WWIIznaAINIanaInIsainsulalunn q
yudosnsiy  wasUszAnsamiiang
newmes wlaneussudalan  §auUNAN
fazinauamslinurengouuuy  An M3
ldumeanuiounazmsldnumeilulavieu
elimdlafiomsuszandlinulddaaudodu
TuunAnuiiazSensmenssessinsuiud
NOANNTOU  AIUARITIURILBEALRZAIIN-

wanmg lmMndsznaun 1
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Cool?n_g m I — -
i S I ¥ || Heating

_1—Vapour - T § ? T -

Wick \T I
| y Liquid 1 '/I/ Vapour
Condensate T ;#
viv
Liquid (INRAR
Condensate 1 'T'
HeatEé "E'T_?: : : —— @oling

woaslulawou (Thermosyphon)

Ui 1 verwiseu
maUszgnaldon

matszgnaldog  (Applications) wuwde
M3 meaANIoNLUUAI U szgnR e
TuszuumemnouadaieingUszashluns
Uszndandoouluguuuunieq Aueenly
msUszgnalinunennuSeuiinuannuide
fruaniidufisensuiusmsautsesniu
4 nEuWAN 9 Aol

- mstsznAldnudsaiumstihan
Soudonavuldlna (Waste Heat Recovery)

- msvUszganlddImiunisssuie
ANuseulugUnsaidimansadingm 4 (Cooling
Technology)

- matsenaldnusniumsihmasn
ANuFaULEInduldu (Solar Energy)

- malszgnalddmsumsiannuion
Tugyuuumo q (Heating Technology)

noAu5aY (Heat Pipe)

Fomsdszgadldnuisnitdeyaain
suddeluefnfiniusnlungueis 9 mesme
uwaztinaueluunAnddieliiudoimmms
wazmstszenaldnureanuiouiivainanae
waztluguamolumsiszgnaldousessuise
Tuowandsa:lminauoneazidenluunanuil
nol

mstszendldnuimdunsiianuieuie
nauuldlngd (Waste Heat Recovery)
mstszgnAlinufeiumsihanseuis
asvuldlny (Waste Heat Recovery) o
axfinylinennuSounosesuuy uAnaufazi
vieAmFeuslinuiy  Fowsniivzfoorilads
Aoanmgfimavhon fezhvieanusouslinu
nRsNuazhTeNaaun 1 aiwieAnudeu



Tl infmutnuszeenuuuagUnsal
wanidsunnuieu (Heat Exchanger) #i
mnzandumslfoutiu g mahaaieuis
aduallndinanisatauieuiionin
uwhnsou (Exhaust Gas) w3a thisiidigamai
goun (Hot Water) ndusiliimudntiusnsa
silamemsianufouiivanidsulfungu
21mA (Air preheat) uazguiiiilou (Econo-
mizer) GoomumatszgnAlinuiingianomunil
Ansldemnuegrsunsnarelulysougnan-
A33NmMo q TaemshAuSouisnT:uLma 9
fnaamiLazsaAfuUNsHARLFaEIIN
uaziumsensnindonu uazSnmAowIndey
Iniuetoineazdoauandlumeed 1 mah
anudeufinaumnlanuannnuideluefinmiu
fimsvszanaldolunmesnud wu M
Anueunsnniosidnnauulinu  Tae
(Noie - Baghban and Majideian, 2000).
iiesanemiAfinanaInviasiian1Anlum-
UsznAnfigaumafisntuy Aesdimaiugungd
Timmnzandusumedihefiazinsumsniein
AONUBINIANGI9INATHIANBIAAN 09 :d]
gauniigy wresiinTiuuazdolsau:auande
AeuAnNSouiondualdonulntdsinnm-
snfuseninaTasuanifsunnuSouslinu
ieuaniRBuANSounlinu uimlsesa-
??uuazﬁiaiiﬂm'mq #old (Lukitobudi et al.,
1994) lavszgnaldomennuieulugiuuy
AdNe 7 iy wmhszuuwaniUReuanSeunlii
wnevounis TnamssanuuusisenIuson
ihanmSeuisnmmeununilonduinlinu
Asansainuldf aunsaiuanReuANou
fivnangavennuieuil sunsainnuiiti
gamiiThnum (ATl 300°C) nEsINtu
(Abu - Mulaweh, 2005) ladawimsszuie
AnuSeuzenhenANEulu L AIEY
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erhanuseuilamlflumsinigudmsy
p¥IGeu umsUszenAlinummahanuseuis
asulion  wanindssamsammmsrneuy
yeuszuUANIEUBAManils (Zhang and
Zhuang, 2003) lfeanuuugunsaiuaniieu
ANuSoudmSugnmmnssuBAalulssme
Fu ehanuSeuivnauinlflmidnass u
miaaﬂLmum'%'aﬂa:ummmmzizummmﬂﬁﬂu
ATUFOULDUBINIAGDINIA (Air to Air Pre-
heater) sansathanuSeunsnavaldoulaa
11,970 kW (Wu et al., 1996) Aiiunisans
mM3hanuTeuinaszuulsuernmAnsuu
Wmilagluszuuil asimsusnanuduesnain
sruvnemillFnudnass Fsnnomidseinhn
wuoiy sndulddimsianuSeunonaumn
TnutusmsaUszanaldnulinainnas
Fomns TowiiiuessmnniumsyUsndnwasnu
unzSnmaowIndenlusn1InsaineInase
Tulanilgiu MnoAdeiinamuimmuni
dofinIdendneglungunisiianuieuia
anuanllnaisaunine  welussuumseuusio
sruundeloirlulssnugnsmnssy  sTuu
Usvermealulsousy wieermsvuialna
noAuTeungnily1domiuegsnieeang
unsiUsransmwamiuiivensuluanusange
TuSesmsuanuaouamuFouudnhanuiouis
navanldlng

msiszenaldshmiomsszneanuseuluginseal
daAnseiladrvg (Cooling Technology)
Kimetal, (2003) finsimsiimennusou
myzeanuieulupeuiimes PC wisutiioy
fumssneanuSeuiionfeiinay (Heat sink)
il wamsnmensaiszenmnnrienuFou
fusnangumiizesneniiwes PC AR ua:
anssAInMINuzesiaaula downEen
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azinsan i lUs:neuAuneniimes ua:
dasnnsnannslalunraniinneilinin (Note
Book) duiifwmnnmeifioninaudoieqiu G
SansaiuveaNNeuLuuAsignAnasly
UNIAIABNNANDININBNRIBUVY UR:HA
ANuEIsIRNTuNANA  oaan
Jaauara1 iy Imenanludusgisun
1y nAluladiulu (Nano Technology) vl
noAnsouludagiuinnisuscgnaldoy
ag1n 108 uaz iU AnEamuIndodu

Wuanu

15U ynAlToINEIMIUAITUINR 991U
ANUTBULEIDIAENILH9 1M (Solar Energy)
mMsdszgnaldnenaiudeudimsvuin
wavuANNTeuustefindm oy 9z
UMYz gNATENUTINAVUHITUNR 0911
wgefing (Solar collector) MivausamanuFouly
TneeFuHUARTUAI1N3BY (Absorbers plates)
Pmiueferennudeutuume | hanudeu
finzanlifunugaduanusou ludomdasusy
AnwSeuiiduzenal  wieemARiAIeE
anedseluefnfiniuapes  (Hammad,
1994) waz (Chun et al, 1998) f?iﬂﬁv'ﬂﬁaﬂmu
Anmmaimennuseuliuszgnfiunioa -

HTOUNRINULFIDNAE

msUssgnaldsmsumslianuseulugiuoy
A199 (Heating Technology)
msvszgnalinennuioulunisla
anuSeuiin sulnainueniumslianuiou
TAanaANNIOUYL SUANUIOUNAURAIANINTOU
mesnsme waztamanuseuliiusiui

Fasmsludiusesdiumuuiy doAveszuuil
A NeANuIBUITEINITEIMIBANNSaUlY Y
anlaganilaiFosmslietorimiy Tnefidud
raomslinnuseutulisniusosedlng use
sunanuunasAusoulaanse gy sTuu
Pasteurizing WAy

Booddachan (2006) lahmsfinsmsii
neANuseunlszgnaldnulumsmaweslsn
(Pasteurizing) 81M13WR? Wedndamainms
ANDIMIINRI AN NATUNRIAINTOUTABAN S
mligadonmnnwamsly lTadsudgeimun
nleaumsweaslsn  Iaglinenusousuns
Aualnlaenss uaImeANuIeninINIBY
Alalumemliivemamairely (Yang et al,
2002) yhonddelulsanaRuiifigamaiisnn
Ifoduannufeuhnuieuiivnnelede
veuAdaseudsns Insldgunsaluanifeu
AmSeuuuLeANSeu thamuSeuiodonsn
gueIMAlnAvieslaed15v0930919 910
8°C - 27°C @uiilugnmafinmmnzaniusienme
Hlasa1s Teasnseaansalsuemeliman:zay
IFannaunsnifivszans MnnIeouanilaeon
ANNTBULNUNITLY Enwed (Heater) 4
ATUFOULDDLAN

Paramet et al. (2010) lavhmsdszgna
nomeslulaneudvgevsuaiuldnsanian
iiadienszhsANNTeuNNURRIAIN o URY
Pldsnuia (LPG) dedlaymidnsasszuum
o Anusoudlinnmsuisuazaiu a1Ams
wlnumnudestiunsznemmeludousuaiu
Limshiswe donalilinsentariiiumssuaiu
Tudiufeglndunasnnuiousfidumn sz
wnmslSunnuaziinnisgaiosesldnsontan



Wudmaumauin  (Paramet et al., 2010)
ladszgnanandiuieudislunisnszaie
AIINFOUIINUNAIAINTDUNIIAIUAIIADY
Tugomuuudoy  dowaiildasnsauidym
Anarmuiliiuoton iwnzmesTulaneu
FNTAAIANNION  NUNRIANNTDUNIY
Idnsenumeniiegas uideanmuSeuliiu
I&nsendmathomioiogey vilildnsentan
fiovsuaiumeisiifduiatnanemiiu
onua uazgelinunsuunnoesldnsentan
fiimsausuaiudn  nnuideiingmn
laaguUatuvumsldounenuiaunuunie q
AouansneazBealumaod 1
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9

noAnNsen dnedlunguaUnsaiuaniion
AnuFaudamsainulalaslideceide
wisowaMeuen  ilesnaunsaifona
sansavhoulames o (Working Fluids)
meluflelisuanuiounnunasninuion
dnmsienmelunazindeudludotaiave
Fneunils JoiamsmianuSeuuazaiem
anusoulddedies dodurnmuseme
anwfou dolasuanuailalumailiszgna
Tetenneandluapsmnssuma | Fesan
uazmaluladneniusoutoondn1snmug

mawn 1 waasmsdssgnaldnuneanuiouluguuuni g

qUuuuih ~ |7 )
NO.|  msdszgnn NoANTOU qaimu 130 yiinne /80 Ref.
Tuldou e wn.L,
Waste heat recovery | Surgery rooms 1565 15 Heat pipe/copper | [10]
2 | Cooling technology | Desktop, Pc, CPU 40 35x35 | Heat pipe/copper [8]
mmZ
3 | Waste heat recovery | Bakeriesoven | Max 300 | 15.88 [Thermosyphon/copper| [9]
4 | Waste heat recovery |Air condition system | 2045 159 |Thermosyphon/copper| [2]
5 | Waste heat recovery | Steam generators | 950970 | 26-32 Heat pipe/steel [15]
6 | Waste heat recovery | Humidity control | 24528 | 15.8 |Thermosyphon/copper| [13]
7 Solar energy Solar collector [ Max 110 | 12 Heat pipe/copper [7]
8 Solar energy Water heater 20-100 |8.19.5| Heat pipe/copper [5]
9 | Heating and Heat Automobile 50-250 20 | Thermosyphon/Steel | [14]
recovery
10 | Heating technology |  Pasteurizing 80 5  [Thermosyphon/copper| [4]
11 | Heating technology |  Smoked fish 40-120 | 254 | Thermosyphon/steel | [11]
sausage oven

NNBR: WL MINefnunRIaIuIIzve
e
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WUy 9nnennuieu  admsdunmsnmw
uneAusauuuURY (Oscillating heat
pipe: OHP) #imsusndesasnluiiure
AMUSDULLUALEN 3 WD (CEOHP, CLOHP,
CLOHP/CV) fifizaanusmsalumsmiam
anwSeuldftedu uazaungUsonzinsniu
wuINAUE UM INmuhmalulaguu
AnsTanzmmnadnaAnlua e (Nano
Working Fluids) dnnainnanagiin ERRITEY
fraulasazsidnsnduegionndoiiane
mavanmalulagnenuion uazmslsana
Tinureanuieuluewandsazninuniiunm
Tugnsmnssnmo q veslanuazvesszmelng
noly
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MUV UNFUNFIWIBNS
Mixed Methods Research

A3z novaud' o1 laun!

U

TuspuyaeTnuu MBUVUNENNEUISMSIDIANTumMs@RenvesLuUMSIUDnmilalUan

maRedSnaa:mednumn dnnmamaeausonmasagduuuindumsadeuln

209321 08135M I8 3UuuU1n (The New Methodological Movement) Tagims3dutuunauney

35m5 Wunesusues1unI9e M SANIMIMUFTIANAFEASTHAINNAIEFITT 8190 F9ANINEN

M3IAMI MIANT MINIIA uazasNIugy NollwszmITeluuuiviliinanudla

natmmsIdelannimsldgduuumsidedelsmnumiemaIdudnmumniiesee 0w

ANNVINETOIM T NUUUURNENNE WIS

MIINVUVUHENNE AN ST ULUUTOIN I
ﬂi:mwﬁaﬁLﬁ'mﬁaaﬁuﬁaﬁﬁhﬁm 2 dszms
namAe  Tudszmsusniwdossesizine
(Methodology) éulaun dannasnialsvn
Mumimuafiamoesmsiiusiusnioys
uazMIIATIERYRTIAB BN IHELNE Y
ATUINIIANTBINTITUTIUTIMUATM IR
Bonmumminlifeiu dmlszmsiices Ae
Fauparisms (Method) Fusjoriuns:uaums

" Aazane1nmsInms unaneIaeFIIaINATUNT
E -mail : isara8391@gmail.com

AUTIWTINTBYR  MIVATENTOYR  URsNIT
WRUNEIUDIOYALTIUS IR TaYRLTIAMNN
i3 lunsAnsnseaisinieldlugazes
AMSANHILABIAY  NTITBUDVUNSINHETY
35mssuduuuusesmiseineliinnnu
wilamedannisidelanninnislaisinen
uaAimsiseedlaegoniloiosesioien
(Creswell and Plano Clark, 2007) 113398
WURENNEUIEMS eraiSenteluedioay



Tawnnne 819 ImaBnauaBonnmn
(Quantitative and Qualitative Methods)
38wy (Multimethod) setlioudswy (Multi-
methodology) M3&iLA312# (Synthesis) NM334¢
WUDKNENKEIU (Mixed Research) w3935m13
130017 (Integrative Methods) (Collins
and O’Cathain, 2009) waagslsamumsly
(Mixed
Methods Research) tfusiiunsnaauinnii
(Creswell, 2003)

F931M15IVUVUNFNNFINID NS

NTUIUNAUNANDDINITIL LU
NAUNEIUITMS

fndmmsuazinidenauniefiniuiedn
MUV URNTNNEIUITNIstn1alAszuY
ANudensenssuiuiAivanieoUszm i)
Al#lumsugiomanuiauade  (Single
Paradigm) fie nszuiuiANUuAlen (Prag-
matism) (Johnson, 2010) Foluldnszuaudiend
fnanwae (Multiple Paradigm) niiou-
agftinInmsnnguiindefiony (Teddlie
and Tashakkori, 2003) IagnszuaniAunan
POINTIVUUVUNTNNEIUITNI9AII9IAN3-
'5%7&1L%ﬂﬂ%mmﬁﬁﬁugwummnm:muﬁﬂﬁ
goun1sIdenelauniAnnge)ligiution
(Positivism) uazmM3IdeLdonmumnainIan
ASzUIUNANTRINTIdeMelALuIAnYINg-
msaifien  (Phenomenology)  (437A17
WIULEY, 2554) NIZUIUNANDRIMTIdeMY LA
wIAANEHUHUATONY I UAITUEIIN]
AMuiANeenamr s luldUFIRLA
otuidszansnuazlus:@ndua  nelann
waniduiifionelouazivs:Tevdetouiiase
TnedslnasdinuAnntiosdadla Suegiud
Fousnansatlulivs:Teniudtoinna i
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AEMIA1TTINToINYBENIall anvmdIAy
109Nz UIUNANUGUANaN UM TITBUDUNEN
wENASMsEnsanasanla 7 iA (Teddlie
and Tashakkori, 2009) i

1. 5IINTIAVBIAINGIY NIDNIINEN
(Ontology)

unljundeuiumenuinuigiuien/
nasUfgruisuiinarionmsfmsootvesniy
Wuas (Reality) meueniiiudaszaninla
vounyudlnoludaiiounsanuulslumniu
mssuivesyana  deannizanaiduadoiu
UsaMTUAT D0 0N BI0199:FUATLANTD
lila  dduAwlAnuEAsI YB3
ANuuessld  uadduAaldlAnuER Y
Lismnsasdeanuiuee Tusasiinnuais
(Truth) dupoiduuninuAn@sUiag (Nor-
mative Concept) Fufialifisnuiiaziiungu
n3edimslideuidaen  ANuas ol
AarutAzenafesiuAnmivasadudenla
sansadmualAegouiase AneTdaud
ﬁﬁﬂﬂﬁﬁﬁﬁﬂuﬂﬁinﬁamﬂﬁimﬁmﬁuﬁﬂwmz
WWIzAP00lY  TRBawIznINa1IasnINg
(Knowledge) 1nq dupsifeaiuduanuiie
unzAnusulIzaIARATL ) ANNSTIRINER
fannuniaduonalnsdanunuaIan
futaiiaals (Fact) Foanuiuerssennion
Audannudug  feglusuuiferiu  wie
Foarunusinisailulfldnaasonind
AIANIIE

2. ANNANNUSTTHIIRUNIINIADING
ﬁuéaﬁgniw%amwmiwm (Epistemology)

ﬁﬂﬂﬁﬁﬁﬂumaaﬂmﬁuﬁyﬂw TR REY
ewflosnniimsutseamdy 2 dadaeu
oAU Ingise (Objectivity) MuNYIde
(Subjectivity) luuiszinzesnmsIduunIde
AudgnideeranesiimsUfduiusiugs e
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pouAnITIdeRdmualisgduden
ualuvrsdiveralunesiinisugannusle o
21 91020IMINAFDUENNAFIUMTITE LA
lideyadssnadeinsfivsiusuieys
duiiseusosudn

3. 35M3 (Method) @l#lumsusom
ATIN3AIINDIY

Wnuitafiemdedndsnsidoliuim
uazidsnmmnaluuaitslovd  msanaula
Wenliisnmsladuegiudeulafiiinside
agludieiifiesnisneuiainnsidedeln
unzIInsveun1sIdudieyludiseesnisln
wnNaTdalsdy  (Deductive) wieguie
(Inductive)

4. unumpasmidenlumside (Axio-
logy)

HnufiRfendenminiunumeafy
U1NINABNMIANTUMIITUURADM IFIUNE
my3delaednanenmsanduladeningelide
AMuANIEMIIATIER  uazfIusIRANK
$Fndmevauesdennusaulauaznaiing
AIANII

5. ANURNAUSITIMALazHA (Causa-
lity) seuiulsililumside

dnUjiafisuiiiedterefinnudunus
\BomauazHaTITINgMIRIMIRIANANTY
winudnRusAsnarndudoilinoiiua:
dumsenfiazigainageuld  Tnednide
AITOBUINANNNNAUSITIAAURIHE LAz
Anaduaseilnagniuszuumionsoonu
motimsziulybildfiesdesueanuduiug
Wamauaznalalaasing

6. n33nz (Logic)

HnuivAfeudeiludasladdaomiie
2001195398A0IANYN18lATNINITVOINIT

Hsusuazn15aUie (Inductive - deductive
Research Cycle) moiiiiensumaumside
fmualy

7. 33 (Generalization)

dmsnseanudululalumstiten
FofunuannsIdseiseeniiodeinlufini
a emndUlfluiduus:lunadn ludnd
HnuFuafenlianudAgiuanuiisonse
aeauan (External Validity) fvilinamsIide
srnsahlu1ldlursaelaualusuarsnu
A0 TsIAAIININIBA105UI8EINTY
goumsniiamzianzaslugloosaunigim
WWoUuAms (Ideographic Statements) g
mlagmrsaarelounanisanwrzinlugs
USUNdUq (Transferability) meldidouls
fifmun

MIDOALLLUMIITVUVUNTUREIWIDMT

Hesse - Biber (2010) ns1i7 tdeulvehday
milygmslisadeuiznmsidenadousum
UL TIAMMIWIUNIZDINNITVBINITODAUUD
MIIFBUDURENNEIUIE TN IURBUN1S-
AMUAANANTIVEEA  IAatSuAN9INMS
AofmuMsIdenadoudmauazidonmnn
TaoaniznsaeAaunsIdodonmain
fiduiud “ily (Why)” ffinesanudo-
Usmailuieoiieniu dodinanemslisudoy
33A1539001AnI N0 n15NSBLAANTS-
indouinesufiouds (Methodological Shift
unsneliinmsvdn (lteration) westuADY
msisoiniy  luunanudldisuens-
9NULUUAISIVUUDUNTNNEIUIDAITVD I
(Creswell and Plano Clark, 2011) s?i\ifl
6 yUuuumeiu laun



1. MI00ARUVITVUVUATUIVE I
(The Convergent Parallel Design)
wuuM39eiltAn Creswell and Plano
Clark, 2007) S8nITI5MSHENHEULUDENLE
(Triangulation Design) LLﬁimﬁgﬁﬁaﬂLUa‘ﬂu—
FelnifuiieliliAnanuduauiunsingzi
BUUEINET UM SITBTIAMMAN  N1TDDAUVD
IUUUDATILT I T MINNN Iz
nAdzaIM e laLuIAge U UATeN
TAEATININNIINI TN BTN HTNAT
ASTUINNANAN ] LTIAIUAY  N150ALDY
Fqeilinddedniumsidedeinauazams-
Wudsnmnnlunieu 9 du Teglianud Ay
Aumsiduniaesizmsetimniisuiuug:
1NBE9:91NANIUNII9:TATIZNTOYATDY
wARzIMeiEseRn MNiuTnimam ATz
Fayanesniaosismsmnannsulutunou
maRANUNAMITENINn  TngUssasfives
mslimsideguunuilifeduduanugnios
UATANUFOAANBINUYOINANITITY  LANTS-
WIBUINEUANINIADUURTAIINLANATY
F2UININANITILTIUTU LA HANIIITE
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