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Development of an Instructional Model with the use of
Cooperative Discipline Process for Developing Self-Discipline of

Primary Education students
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Abstract

The purposes of this research were (1) to develop an instructional model with the use of coopeérative
discipline process for developing self-discipline of primary education students; and (2) to investigate the
effectiveness of the instructional model with the use of cooperative discipline process for developing
self-discipline of primary education students.

The research and development process comprised four stages, namely, Stage 1: Development of(the
Instructional Model; Stage 2: Quality Verification of the Developed Instructional Model; Stage 3: Experimentation
with the Instructional Model; and Stage 4: Final Improvement of the Instructional Model. The"research-sample
consisted of Prathom Suksa IV students in two intact classrooms, each of which consisting of 38 students,
obtained by cluster sampling from a school under Samut Prakan Primary Education Service Area Office 2. The
employed research instruments comprised the developed instructional model with the-use of cooperative
discipline process for developing self-discipline of primary education students;.a self-discipline assessment scale,
a self-discipline behavior observation form, and a self-evaluation form on self-discipline. Statistics employed
for data analysis were the percentage, mean, standard deviation, and t-test.

Research findings showed that (1) the developed instructional model with the-use of cooperative discipline
process for developing self-discipline of primary education students was-composted of four components:
the principles, the objectives, the instructional management process steps, and(the measurement and evaluation;
furthermore, the instructional management process steps consisted’ of six_steps, namely, Step 1: The Step of
Knowing Oneself, Step 2: The Step of Readiness Preparation; Step 3: The Step of Awareness Establishment, Step 4:
The Step of Implementation of Idea into Practice, Step 5: The Step of Self-Esteem Discovery, and Step 6: The Step
of Self-Discipline; and (2) regarding the model effectiveness qnvestigation results, it was found that the developed
model was appropriate at the highest level; the level of post-experiment self-discipline of the students who
received instruction under the instructional model with the use, of cooperative discipline process for developing
self-discipline was significantly higher than that of their pre-experiment self-discipline at the.05 level; and the
self-discipline level of students in the group receiving instruction under the instructional model with the use of
cooperative discipline process for developing self-disaipline was significantly higher than that of self-discipline of

students in the group receiving instruction under the conventional instruction at the .05 level.

Keywords : Instructional model, Self-discipline, Cooperative discipline process, Primary education
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Abstract

The objectives of this research were to study and develop administration model for superleadership
of admi.nistrators. The research procedures consisted of the following 5 steps: 1) finding basic data, 2) designing
the model, 3) developing the model, 4) verifying quality of the model, and 5) implementing and presenting/the
model for superleadership of administrators. The sample used to construct the model included-the 18
superleadership experts, derived by means of the purposive sampling method. They were asked to, review the
questionnaires with the Delphi technique. The statistical devices used for the analysis of data were median and
interquartile range. The appropriate superleadership model was finally rated by the sample of the 116
administrators in basic education institutes. The statistical devices used for analyzing the data were mean and
standard deviation.

The results showed the following development model for superleadership of administrators: 1) being a
self-leader with the administration behavior by advising and encouraging the‘personnel staff to share the work
systematically and have a certain job proportion and develop the job by brainstorming, 2) modeling
self-leadership by conducting unique behaviors among the colleague in term-of personality, mental health,
physical health, intelligence, as well as conversation circles, 3) having self-set goals with the behaviors of
stimulation, support, encouragement, and help the personnel staff to set/their.goals by brainstorming, 4) creating
positive thinking patterns by changing traditional ideas into logical ideas by holding academic conferences,
5) facilitating self-leadership through rewards, constructive teprimand, work evaluation, a gift and praise for
successful achievement by organizing workshops, 6) promoting’ self-leadership through teamwork for confidence
and independent work among the colleague by trainings, and, 7)-facilitating self-leadership culture through
motivation, encouragement, reinforcement for the personnel staff to have a sense of ownership and the

organization contribution through group works.

Keywords : Superleadership of Administrators, Model
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The Authentic Market Experience of Farmer’s Markets
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Abstract

In order to respond to problematic recent food- crisis, consumer communities have tended to react towards
this phenomenon by changing their daily purchasing habits. into other new channels which suitably meet with
consumers’ needs in terms of production process; producers and their credibility as well. Although ‘farmers’
market’ has tended to develop under context of the'well - established agricultural countries, they can also be
found in developed countries with sophisticated food manufacturing and distribution. In this sense there are some
interesting paradoxes in the themes identified for-the farmers’ market, not least of which is the apparent in the
juxtaposition of the staged authenticity.and artificiality. At the same time, authenticity need not relate to
something that is in its pure original form and that ‘replications’ may, over time, become authentic. In this way,
while the farmers’ market may be perceived to have an element of the staged and artificiality, it may attain an
element of the authenticity overtime as it allows for ‘connectedness’ - a condition that several farmers’ markets

seek to promote through their emphasis on being grounded in communities.

Keywords : Farmer’s market, consumption, authenticity, cultural experience
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Abstract

The objective of this research was to study factors and elements of the multicultural aspect towards the
development of child and youth in the area of Nakhon Phanom province. The research results are divided into
3 phases and the research results are as follows :

Phase | : The first step was to collect and rank the in-depth data and create the 2 indicators of expectations.
The sample group with the purposive sampling method was the 24 leaders in the area of Muang District, Nakhon
Phanom province. The research tools were the in-depth interviews with structured questions. The research results
were found out that people in the mainstream culture accept the differences of the others. People‘in the sub=culture
have a good understanding of themselves in their own social context and mainstream culture. The'second step was
to survey and use questionnaires to find out about factors and elements of the multicultural aspects. The sample
group with the simple random sampling method was the 105 people. The descriptive statistics-were frequency,
percentage, average, and standard deviation. The data were analyzed by the'sociological research methodology.
The research findings are as follows: the first main factors are language and food which-are the motivational factors
inspired by the short, easy, and memorable communication. The second factors.are music and acting art which
cause a good relationship. The third cultural factors are clothing traditions and ethnic cultural exchanges which
are simply appreciated, recognized, and remember.

Phase Il : This step was to seek for guidelines, developmental process of multicultural aspects and
development of child and youth in the area of Nakhon Phanom province. This is the further step of the research.
From the analysis of the first phase with the 30 young people selected by the purposive sampling method,
factors and elements defining the expectation indications are, the main“factors of language and food, the
reinforcing factors of music and acting art, as well as the enabling factors of cultures and traditions which are
consistent with the findings of the first phase result.

Phase Ill : This step was to evaluate and make a-conclusion of the developmental process of multicultural
aspects and development of child and youth in Nakhon-Phanom province. From the analysis of the first and
second phases with the 30 local experts determined by the purposive sampling method, verification and
examination of suitability of the developmental process of multicultural aspects among the youth showed the
percentage of 96.67. The more contexts of €ach community and the 100 percent of acceptance level should be
increased. The developmental process of multicultural aspects in the youth is appropriate and related to the

local community context.

Keywords : multicultural, development of child and youth
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Relationship Between the Temple and the Community
A Case Study to the Temple and the Community in

Kanchanaburi Province
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Abstract

The objectives of the study were : 1) to study the relationship between the temple and the community;
2) to study the cooperating conditions between the temple and the community in community development;
3) to study the problem and the guidelines for the correction in the relationship between the temple and /the
community. This study is a qualitative research which has collected information for the document’and key
informant by selecting a purposive sampling; including 4monks, 2 community leaders, 5 government officials,and
13 people. The total interviewed people are 24. The approach used was in-depth interviews from key-informant
and participant observation,

The study found that the relationship between the temple and the community is still-a-good-relationship.
Because the community is small village that cultural city system has not came into existence much. Communities
still have dependence in the form of kinship friendly relationship is quite high. Also included-are other factors to
encourage community unity. Such as belief systems, community character, the role of monks ~temples, community
policy development of temples and schools.

The study of the cooperating conditions between the temple and community in community development
found that the community has a behavior of helping each other very well, because the,community has existed to
belief systems, community character and participation in social benefits: The community itself has got good
collaboration.

The relationship problems may occur in the future for two/reasons. Firstly, the impact of community
development. Secondly, the role of monks, predicting if the community-isinot prepared to plan and adapt to
meet the changing urban context, the relationship may be faced with the same’problems again as in the past.

Guidelines to promote future relations for the temple‘are the following. Principles of good governance must
be established to under management including the six elements. They are rule of law, ethics, transparency,
participation, responsibility, and value. These will help strengthen and creating gsood image for the temple.
Because the temple will be developed on the subject premises and the number of personnel increased quickly.
If the temple does not adjust the plan of organization and human resources along with the development of the
object, the temple will face a problem with:the relationship between the temple and the community in the

future.

Keywords : relationship patterns, kinship system, believe, role of the monk and temple, the development

community
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Abstract
This qualitative research aimed to study the history of the Inheritance Process and Guidelines to freserve
Local Wisdom : A Case study of Riddle Game at Phanatnikhom, Chonburi. The study collected data from
documents, interviews, focus group discussions. Data were analyzed by content analysis.
The results are as follows:

1. The riddle game of people in Phanatnikhom started from Phra Phimontham Ratchabandit
(Chob Anujaree) the abbot of Wat Bamrungrat and the primate of Chonburi in those days. He studied-how to
play from Bangkok and taught his brother, owner of Phanatchantanalai, Praphan Chanphayom who was-the first
on spreading the game in Phanatnikhom. At first, the game was played at a funeral to attract friends-and relatives
of the dead to stay at the funeral for long. Later, it became popular among monks and seculars-and developed
in 10 models and 14 patterns.

2. Inherited process of riddle game of Phanatnikhom people 1) Knowledge derived from temples and has
expanded to schools and community 2) The relay and the recipient , at the beginning from monks to teachers, from
teachers to students and from friends to friends 3) How to convey include directis.a way the story with the mouth
from a joker playing skills competitions, How to convey include direct way/that the skilled ones explain others the
rules for playing a riddle game, and indirect way is to learn by observing, reading manuals, setting a learning center.
The game is consisted of 3 groups which are riddle trail creators, guessers, and those interested. There are 4 steps
to create a riddle, 1) Understand the rules, 2) compose a rhyme 3) copy. onto paper and 4) be showcasing.

3. The Inheritance Process and Guidelines to reserve local Wisdom: A Case study of Riddle Game were:
1) Promoting knowledge about playing the game immensely, started by instilling'the knowledge of playing the game
as widely known to the public, particularly among children and youth;,-2) Encouraging children and young people to
aware of and appreciate of local knowledge by making the-local curriculum, and media to spread the knowledge,
3)The collaboration of those who have a significant role.in“the conservation of local knowledge of riddle game. It
should be a group of all people working together as teachers, monks, community leaders, both official and unofficial,
scholars, as well as community residents, and 4) Firms.or institutions that are important in the conservation of local
knowledge, riddle game, including temples, schools, government agencies and community put efforts to bring the

game into the activities of their authorities.
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A development of The Learning Model for Creating The Noble Treasure Within
The Thai Nuns Under The Thai Nun Organization
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Abstract

The purposes of the research were to development of the learning model for creating the treasure
within the Thai nuns under-the Thai Nun Organization; and to confirm its efficiency. The sample eassted 346
Thai nuns. Arithmetic-means and standard deviation were used for the data analysis. The results found were :
The newly created' learning model for creating the noble treasure within the Thai nuns were covered five
dimensions of learning development : potentiality, capacity, quality, humanity and readiness for led Bringing to
the practicality of the learning model and conditioning to the practicality. The usability and practicality of all
the five dimensions were at a high level. The efficiency was the development of humanity, quality, capacity,

potentiality and readiness for changes.

Keywords-: The model learning The Noble Treasure Nuns

o/ ) i

Wgyeysny Ju5e9A3

9



65 3a19IveIlunssdd U 8 avuil 2 iheununIwus 2557- wowninu 2557

uniin

Tausssunedaudulvgvesnieds avdinag
VLé'%Junﬂﬁﬁﬁ]’mmﬁQﬂﬂm%LLUﬂLLem miﬂm%mmmd’lﬁﬁqﬁuﬁq
ogialutsztimans uarluszuudsauasughoadslu
inwiwesnssensuliivedulugliuraseuiegluantu
nedeny Tuiruad Tuuianiunsdeny Tuaisaussinal
Tuenauinarluafonvesdenuiede Ltz dusudu
TAUTITU 55008 TOMNINUG nsnaTwaniAntulumans
anwazkaznateIULuy ansinAgnAIdnansuaziasaim
ﬁﬂﬁﬂ%‘ﬂ’nmﬂuwwémmamu (gls79500 Wiy, 2545)
Uszndlney am%‘l‘w&JLﬂumjuﬂixmﬂiﬂéuﬁwﬁzg%aqﬂizL‘vm
?ﬁnawﬁnLLuﬂlé’wa’mﬂéu LLazﬂfjuam%'ﬁmﬂﬁ%’umiﬁmm
ANENIN LA UL NS EUES U U ITUNNAEUILAYUT LU
Tudszwalne Ao nauusdlunysenawn LWimﬂuam%'ﬂejwﬁq
Fftunumlunsutlodgmden waeimunden (weia

v v« N’ i I o
AVUUN, 2536) LLN%LUU“L!ﬂa’]ﬂﬁV]'Nﬂ']ﬁu’]ﬂaqllﬂuﬂ KINANYY

agfidwulinnindndseudieuiudnnunssfnyanuius
1w 2554 AuaTINIUsENA F1WIUNEW Uszanas 20,000 AU
(wszysiade  vuAnla, 2554) UazaINnsUeyan13d1s39
UsgnUvesanntunidlneg w.ea. 2555 Aledungideuiunig
anTuwTlneg MUsewmaliuaTuszana 3,047 A wazdadl
1 oA v ouX a o Y I = &
wiurenguildlavungitouivanituudd Jadulgmily
a IS av o W v o 1
599n15UNAT9vaIwlTNllausasudIfule waydalud

' q" v ' a o 1 =1
WUUHQWUIWV]Q%L‘?HIUQLLaLLﬁl‘*UaEJPNT\JSQRN LA LLUBLRaIU

= Ly ' I o’ A a = a
faounnliwudnegradumenisinduiissguidnt niglua
YoINNsUIEN nieratuidu dnuay AunuaugUwuy
a vaa L e wa Al a wa
nsuUanneeuasdafdaudfiafnyinavyjua
5350y eg1elsfnny fuditaaruniwae st Feldlasu
Mssuseaidn uwiunumwazminfve LR itdanuddaly
WIENNTANEAUN
msfinedadusinguddyreanisiasuaisaaiunn
= 13 :4' A A ° | o
vo3ans waviluniaslonavihluganuananimmnisdny
nsRand1AYYIUIZIARDNISALENENIN AINEINTD
Tiungnds Wessilinasivieundawing Tudspuduly
Tuiievsiwnngay mnadedgndgadugiinisaeuwdad
ddnuaznsAnwiussruszneudifyBwenisiauilag
AUt ve sdsan. azWiulain MsAnwwazaaIuAIN
v X Y = = d' e a = I
AesuediupasAny Ao Llawldiin1sfnwinungunauel
nedsnn gastasunisimundnenimlidaiuaiuisa
Unigusgloniundiny fegonnanstuiuuNuNauIans
TunruianassgRuazdenuwiann® atdui 11 (w.a. 2555-

2559) Faulanslasulaniadualun1swalunfnenin

wazdidiusiunedeny Twusssy LATEERY nasiles
MIUIMS wagmsunases dunsdnwvislukaguonssuy
lngmsdaasudnennansivilianumsey aus admueila

v

Ugndniln gaunisal Avllen 35Ty TausTsu WIRs

o &

Jayavnans inwelvalg waznniziii (unan Jeyaing,
2555)

[

fatlu n1sasreesensndlunuve anuTTud

v
o Y P

B3UBIA

N

Y a [

A3 Nilawduluauievaiisunilalinnugiduasening

U

o

a

Tunu FausiFsesefugunuunisBeuiiiieasnsesoning
Tuautes suilugnisdsuudatnosliiidnynin
ANTINNIN AN UYBUAIN LaewseusunsUasuulag
Frusingg niouthadustunianuesuazdanuls Tng
dnwagn1sieudvesklifilunisieudainnisujifaiy
Mdsaeuvosinyass anufiBouddrmanniduiafudiin
UgumaﬁwLﬂwuaqmﬂsmaumﬂﬁuu FansFouiveusid
tuunnilifinsduasuniatouivonsflneany Wy
LTADUTIUSUANAIEBUVRINTENNS AU TINAUANY
anuulFmeraisandunisdnuiianiaisuazionty
lutagduiinsdnguuuydnasunisSeusiiunwidlaeianse
Wlomuinuestetald 1wy Tudmiauasseduiiinigda
feaouinyssdugauAnyiioRauiniadouivonsid Ae
IR Ineds hliuiTldsumsdnwiionannnues
ofaduszuu maduasunsBeudifieatseiovindlunuues
WiFliiusyavSnn Useneumeamvanynensanen 5 Usenis
fio naBeudifteiaundnenm nsGeudifioiainaussanm
MsGeufifiewaunnmnin maGeudifteimunsyweni uas
nseudiflonsonsumsiasundas Waunlugamanysal
Tulpsdnan fe Aa aund weslygn Wnedadunsshvnenan
ibinyedegsauiuls audilunismuaudalanginssuly
asuile masuersual dudnle Jeygudunisianuslly
laynlenia nisduasuisnisBeuidmsuniddiulngdal
FarauneizihludunumagnsiannnsSeuiiantu
witlnedavindu defiteaulasgimunsuuuunsdoudiie
afee3enindlunuveuid ddnanduuidlng dieaiu
mavirinazannsathsuuuuiildannside snduunms
Tunsuiulse uily daaSuimunianssunisSeuiveud
Tannsagnsefuaudeiuvesiiannyaaaivivlvivszay
AnudiSaaen L ues karnsitaLday flazdae
asuadsunumgihaninismaun fe uild uenainiids
atfuayuuuINIINIsTunsE s mauvesuaFlii ud
wiverountu maeasudulstlovideranssuiianyau
dmsuuaidlnesold

o

Weeysny

!

Ju509A5



TUILEIAYBINTTIVY

1. LﬁaﬁwmgﬂLLUUﬂ’15L’§&Ju§Lﬁaa§Na§&m§w§Lumu
0T Faiman1duusidline

2. Lﬁamsaaaauﬂizﬁw%mwmmgﬂLmumiﬁ'auﬁlﬁa
a519e3ensndlunuvoand dannaadunidine

NSDULUIANIUNISIFY

66 13319IeTINnssl T 8 avuil 2 ifeununIWus 2557- wowninu 2557

qU3500 3) N1sFguiieRRUIAMAIN 4) NMSISEusiNe
Wanuywenm 5) n1siguiiivenseuiunisiuaguntag

o

aildlassainwesguuuuiiansedidguseneunevdnnisuay

£

[

winka TngUszaed wazanszdAgydulunsSeuiieadnes

£

Ny v

gnindlunuvosuiddsinanduuidlve aseumqu 5 fu

uuARgULUUNsFEUSINeaE1s

asenswdlunu
UNESCO, (1998)

wszinnlanas (Usees suudnle, 2549)
Iy AUAS, 2550

N =

- AngUszand

v

. asdnfgy
Useiia lusinia, (2s51)

WMy 29dlng), (2550)
135nU InAITeTsY, (2555)

N

sULuUNsSeuiifieasneesening

Tunuveaald Fanaanduusidlne

. Wﬁﬂﬂ'liLLﬁ:»’mﬁ]Na

3.1 msBoudifteiaundnenin
3.2 msFoudiflewmmnassanm
3.3 msBeudifteianunm
3.4 msBeudifteiannuywenm
3.5 msFoufiflensensy
mMswasuulag
- wwmamsilugnsujon
5. Geulsmsinguuuulugmsuion

Uszdndnmueaguuy
| msiSeuiiiteatng

aSunsndlunuyaansd

\4

1. fa
2. @315
3. Ugyayn

Tnsdnan

UA L NTIULNARINNTIYY

ad o a a o
VATLUUNTIIAY
awv o = P F% a g
N153981309 JUuuUN1seuiinaaisasensndly
AUVRILUTY Fanaaa1UundTlne Tneilisn1saiunsIde
4 nay Aa

ava a

AOUN 1 ANYILBNANT UIIBMALIVD

a

Anvenaisuavauideninestes laun ngul
N3B8U3 MIEEUSNENRIIALLBIAIENENNINITANY
n1sieuiiieadiseiensnglunuewe il wasdunival
AniedesiunisdnnsAnwveasdd dmuadunsounuidn
P Y a v oA [y a YR 1
WeaegunuunsFeudiveasvesenindlunuvoausd
{aimaandunidlne
A v a P P a )
AoUN 2 @iegunuun1sSeusieasnsesenindlunu
09T dannanitusddlne
& ol ' = v oA 1 a )
U1 suguuuunseuiieasseseningluny
= o W CY 1\ U o Vo o d’ld d’l
Youd dannanTuwidlineg {Ideladnviniitilemaseunqy
5 a1 Ae 1) NsSeusiewaunAnenin 2) nsSeudimu

o/ ) i

Wgyeysny Ju5e9A3

9

va o

duit 2 danguaunun (Focus Group) #3dd

s1eUwuuiilaaidunseuiuuUsziliuusenausneludn

Uszyunguaunun aseil 1 (Focus Group 1) AUEMSIAMA

T 9 AY nieudunAsuuuunsSeusiieaiisesening

Tunuvewdd mudwuridivesmsaudl newdluldly
< v

nsnsavaeuALdulule

a

moudl 3 avraaeunnuiululalunisufoRaieves
sULuuMIBsuiieaswesenindlunuvewsid dinanidu
waiglng

o 1

3.1 M muAUTEYINTHALNENAIREN
3.1.1 Uszang liun wididsinantuuddine
U 3,047 AU
3.1.2 nguiegna liun uwidfdsinan1tuwiine
WU 346 AU leanlaenisivuavwinngudiegneliniss
\safuazaaiunu (Krejcice & Morgan) 1438msduieeng

LUUMANETUNDU



67 M3arsIvelunssdd U 8 avuil 2 ifeununIwus 2557- wowninu 2557

3.2 msaiuedesile {ideldAnuenaisuas
mAfediAeates Tnsidevivesnuuasuniunseuagy
nsBeudiiteainsesonindlunuvonsid dfaantuusidlne
Feifideldasnauuuasuay uiseeniu 3 aeu e

aoudl 1 deyadiumivedgmeuluuaeUny

aoufl 2 AnNAniuAgafuadulylaly
mMsUfiRTswesgUuuunsGeuiifieaiaeionindlunuves
wi¥ dadpantuuadlve aseuagu 5 du 1) n1sseus
Westmurdnenin 2) nsi3eudiilewauranssanin
3) nsBoufilewmuinuain 4) nsSeuiiietmun
uywen 5) n1soudiilendensunisiudeuntag

aoudl 3 dolausuuziiielignounuuasuay
uanInIAATULRLRY

3.3 mamALA3esile

331 duvvasuaiuiiuaIuiiuseuan
AENIIUNSTIUTnwAne dnusudgiseiuuuasuany
iEuodidinamey $1Uu 5 AU WlensEBUA LTINS IRL
il (Content Validity) w&nhammeanduiauaenndes
29970A107% (Index of Item Objective Congruence, 10C)
filannsafinsandomanuiifiendous 05 uly Taelfinwsi

+1mngeui Suleindedanuiiaan
donnAdenulleudny

0 vaneawd  lishilaindedauiiam
donndeulleudny

-1 yneAEd  Yemanuliiruaenndes

N =2

332 fifgveniedoanausAnwimians

a

Winerdessndnna WelygiBurmgnsiaaounanm
YDUUVABUNY
3.3.3 duvvasunwlungassldiusidnlale
nguIoes Auvnumuiiainerds w30 au fills
gnidenidunguiedng udnhimnanmeaudesiy
(Reliability) Tneldardudssansuoaniniuisnisves
AEUUIA (Cronbach, Alpha Coefficiency) lamduUszans
woa Rt UG 9652 ntutuuuauamFInGT?
lauee11ssNUTNY AN anud iensiaaoy uiluuay
TidaLauauuz
3.4 mafiususndeya lngvenideriieduuuasua
MnAEAnwIATEART Aminenduasvidnna Litelveenvilide
uislugaddinanatuiidlng leveruoyas1zilyiudi
dsindnnazdinaantunsi@lne 306 au Mdunduinedis
MOUKUUADUNNY

3.5 maseiteya fIduladiuuuasuniuaty
auysol idieszvideya Inelilusunsudsasy feolud
351 1oyYadiUufIveEneULUUAIUNTY
Ansesilasnisuanuasenud wasmenievas
352 anudaiuisatuanuduldlfluny
sUFURaTsvesgULvunsSoudifioaiiaeTonsndluaun
pausi?  dadnannduwidlne  Ainszilagnismadaie
wazAdoauumsgIy
3.5.3 dodusuuy Insziduninuibes
poufl 4 m519EpuUsEAMEARRIFULUUNSEEUS
e sosenindlunuvesud dsfnaniuusidine
ns9aeUUsEanSaInusssdiuunsBouiiteains
aseninglunuveid daindnatunidling 1nvsinnndl
unidufifmgsunsinmsinyimessid elinnufnui
nsvapududiusiuuunisBauiiieairseTonindlunuves
Wit Tnesndunsasd

a o

4.1 {3p9efeimIInnndl WU 9 AU Lauede

P

AuENSIUMINUT N Inednug eRiansanduaimg
AuAl uazlszaunsaisumsiamLInsGouiifieaing
asuvisngluauvauid drinaniduuidlne

4.2 {iTevenilsdennamgAnwieansuniingde

1

WeAena  ileveilmssnanAidmiunisuszyungy
auviuRsedl 2 (Focus Group 2) Lﬁamaaaauﬁuﬁugmmu
nsBeufiiieaielenindluauve s
4.3 mslianuAaiunsagevdudusuuuunsiteus
easrsosenindlunuveanid dsinantuusi@lne a1nnns
Ussgunguaunuiadsdl 2 (Focus Group 2) QULVENGTVoToY
AUNTINNTAN VDI
1) pseaeuduiuguuuy Tnefivssyunguaunin
adsil 2 TdnsanguiuunmsBeusiteasnsosonindlumny
Vould daipaniduuidlne
2)  msudaazuuy lnen1siikuudeuausngudy
sULuUInuserseliiuiig ludiuvenuAniunsIm
asufudusuuvunsBoudifieaiaeionindlunuveaud
fafinannduusdlne
3) n1nTIdeududulTEAnTaInvesguLUY
glfinauainisudannunuievesiosarinemunseiu
ATAINEANRussziUSosay 80 Tuly
4.4 JAdeinUalaualuraINNTUTEYUNFUAUNUILN

Uiuugaunloudrasunanisidesialy

o/ ) =l

Meyeysny suseAs



NAN15398

1. EULLUUﬂ’1513auiﬁaa%wa?w%’waﬂlummmLL:u'?z'j
dafinaontuwidlve Useneumevdnnsuasmina Jnguseasd
aszdfysudunsFouiifieaiiseienindlunuveausd

v

v v LY 1l a dy v A a
Fanman1dunsidlne JLUBIATBUARN 507U AR 1) N9LS8US

e

v

A o o = Y o =
LNDNWAIUANYANTN 2) miLSEJugwwmamiam‘W 3) NTLIYUS

U
v

A o a YA o a
diiRiuAMIn 4) M3iSeuiieinuwenn 5) NsEeus
P [ ) a ° |
WWansausunisilasuunyay LL‘IJ’W]’NT]’]TLJ’]EULLUUVLUE;]
a wa A | a wa P P

n15UUR warloulugn1sufud warsuuuunisSeusiie
as19e3ensndlunuraald FinanoTusidlne seauaIw
Juldlalunisufisdunmsiedgluszduunn wazille
finnsandeszmdusediunudn egluszduuinyniiu
JUAULIN AB NISISPUSINENRIUINYBEAIN T89897 AB
nslguiieiauIAmNaIn AsiSeusiieRmudngnn
N3BEUINDITALNANTTNN N Wagduduanvine Ao NM3Seus
A v ) a
LWBWSpUSUNISIUasULUAY

1.1 sumsBeuditeimudnenn anudululd
lun1sufuRasavasgliuunsteusineaieesensndlunu
vould dadnanrtuuddlne nmsimegluseduuin was
defarsandusedenui egluszdunnnynds suduusn
Ao Snwfa Tadns Teufln ngszideuresiediansinin

= o o Yy
5998907 Ao VIwvenIna1luilesssy Heddaeuangd
sysuziveenseRuInlanaraf Uy lviaiu uazdudugaing
Ao MuUUAANISWUILUIRUTIAIINTITINTBLATBINUTAVING
Tilvussaaanuiids

1.2 funseudiieiauiaussanimeannuiy
Tuldlunsuufaseesguuuunisseusifioaiasesening
Tunuvewild deinanitunidlve awsuegluseiuan
wazilofinsanilusedeonui eglussauinynde dusuusn
e dhauianaiaunduuniFeudilddnisusuyselug
Aud5Y e fe UjuRnudunyangiieaiuaids
wazdurugavine fie AuauANAatroglusedeulaiflgu

1.3 srunisiseufifeimuagunin anudu
Tuldlunsuufasavesgiuunisseusiiioasnsesensng
Tunuvewild dyinardunadlug amswegluszduun
wazidlofinsanilusedeonuin eglussauinnynnde dusuusn
Ao NAYEUNALIT kaneenfianisin Aaln1unsan Jinseau
YU §IAY LaganTUTIR AEun NILUMNYNTE 998911
& E 1 A ' X ' a kg o val
Ao LoaalNeud LBRRIMIYILWABINBNANULBY LAY
o o 19 & o a v & 1 al a
duduanying Ao vindslalilunanslifiendsiedsln

1.4 sunisseuiiieimuiuysenn Al
Tulilunmsyfufasewesguuuunisseusiiieasnsesening

o/ ) i

Wgyeysny su5e9A3

9

68 319veTInnssl U 8 avuil 2 ifeununIwus 2557- wowninu 2557

Tunuvewld dinaniduni@lng awsiweglusezdvun
wazdlofiansandunetonui eglussdusnamnde Fusuilsn
fio Wanvinundosiulunsisedin wu ya s 810 Feu
Anduan nMavhewiiuguily sesasn fo vindnlalv
WuudaRunfeudiunmusssu1eg Wy andsday
aufinn audednd gatn wazsudugavng Ao
Warwnseanieliudawssanysalusimanlsadeldidulag
nseeniaaneulszan
15 sunsiFoudifiensensunisivasuudas

anuduldlilunisujifesavesguuvunisBeusiiioatns
asenindlunuvedd dnandunddlng nwsiwegly
seiuann wazillefnsandusiedenud eglusziuvannynde
Susiuusn e villaguhiliaig. Lifviaduefniiiiuluudy
waveunanisanlifaielidnlausimanaumnd sesaen
fio W3suatuwdesiiazBuudivannedsauiiuasuutas
paoanat wazdudugarine Ae Whladsianansauni
Jusa ifmwﬁuﬁismsmﬁmmé’qmsﬁgmmsJ

2. HaN139FIRA0UUsSEAVEAMYRITULIUNIT S BuS
WioadseTensndluguroansid dadnandunsidine
susFeusiiefauidnonn sunsiFeusifieaun
aussanaw. funsBouiileimuinuniw dunisSeud
eNauiyuen1n uazdiunisisouiifiensouiunis
Waguuas dunasidesay 80 auly yndsudiu

dsduasaiusena
nsagUiuunsBeuiifleaiaeionindlunuues
wid dsdnandunidlve (Idulddnvienaisuazauidy
MRt ﬁmﬁmiwﬁuaxé’qmeﬁuazﬁﬁagaﬁugmm
FunmwaliiiAsadesiumsianisAnuiveausd snasady
nseuuwIAnluMTITe Fsnseunndnlunisideussnause
ENANNINITANYY 5 Lanan baud 1) dunisieus
Wedmundnenin 2) sunisiBoudiieiamanssanim

o

3) FunsFeuiifeauiquain @) funsEouiiile
Wl 5) shumsBeudiiiondeuiunsidsundas
Feaonndaatununfnues 34 welngy, (2554) ; 5gsau
INRII9955, (2555) Mna12371 L@IRENNIINITANYI
i 5 Usznns 1dun 1) fumsSoudiftowaundnenin
Wumsuasmanueuivhluiinhanadfismediiulenia
flagfnwiunsinessandendnds 2) FunmaFeulifie
Wanaussanm Wuauannsatunisiianudunujon
Tussquanuinquszasd 3) funsBeudiiteiamunganin

yeaeuliinSeuind@nviluaudlildaus anuaiuise



69 M3@19IveTIlunssid U 8 avuil 2 ifeununIWus 2557- wowninu 2557

vhaauUselondligdy 6) sumsBeudileiamuuysenm
WumsBeuitewmupuestugmmdusywdiiauysel 5) ¢
wmsBeufilonseuiunsidsuudas ydienvuiviney
Tumsanfiudin danuanunsasazanundouiivswdami
waznTouwnUayim
nansaeUaLANLAniuRgTuA I TulULe
unsUfiRTiewesguluunsBeuiifieainseTenindlunu
ousid dednantumaidlve 1) dumsBeudiierimund
naam wud SenululdldlunsufuRasedluszduin
n Tnetofifianadegeiign fAe snwida deins Toufud n
Nszidouveanidediunsensn  donnnediu  wzmnlan
(Uszgs suwdnle, 2548) na1I aunsTiiAasusILAdou
wan  Slonflasdunn  JeyayfifaunSousuudigontinaun
flonflavdinn Infiidaaeusuudigouvaaiuanenaisla
gveU 2) funsBeudifleiaunanssanm wuin danmd
ullilunmsuftReseegluszduvann Tnedeifidndegeiian
Ao hanuianainuduuniSeuiilugnisuiusaldan
wduia aeerdesiu Wunan Yagnsed (2555) nanamn
yaraddudoslfuusaiauauediifianu  anudn u
azvinwedinlnaiuisauitymuasinuigunmdialie
dadadasfaudifinaune 3) dunisoudilenaunn
am wud denuduldlalunisujifasegluseduuin
Tnedeiifdndogeiian e ndyanand uanseenfamsian
Aolnunsa filnseans yuvy ey wazantund mau
WITUMNER3E denndeiu wszmmlana (Useys suuinle
2506) namd auftavegimuauduldedihla nre
laiiuunen fanudeaas Tufellney uagdenndesty 3
A (2550) N1 mswaumuedlUgautuywiia
wysal Feaddnlasduiusiuddu Wuandnifvesnsounin
Yy wazvesi \uidianuardaauasliiinlumsat
sa33A 4) shunsBeudileannuysenin wuin Tannd
UllilunsufiReseegluszduinn lasdeifandegeian
fio Wi doslumamsdin W we e e Teu
AnAUI mw‘hmuﬁugmﬁ"ﬂﬂ donAneaiu dinaumn
£NIIUNINSANIIAYIR-(2561) naNINsEeusifledin
diongldansaUiuuypanamaoswldaty dumusg
q Tnedasiastety SanisuRnveusenueonnndy  lu
nsdanisAnudedhiaziasdnenmluduladuniadu
Surn ariada mslémaee arweudslugunionin
AUTTOULVRI NN agyinwelumsised®in 5) funn
sFoudifensensumsidsuntas wui danudululs
Tunnsufdaessegluseduann Tasdefifianadegeiian fe
virtlagiuliAiian Lifnatuefafiiiuluudy uareurand

Fanlifuielidslausmnnmiunnd aonadosiu asaia
uindung wazgwu finor (2547) na1ndn MstainEvie
afagiudmaonal SMmasniinids v wa An erlsed
visomsiaslafintinuiy suas Wauds Taifssn lahanuan
lainTulm ieglsasannseny vielihagUssaufimgns
oiv3eddla 9 i WedniidauSasviliiinnugs mne
firnusfuns Jedhenmsvhauuasiaudyf

UaLauaLug
1. dauauuzlunisimansideluly

11 anmAdonuigtiuonsSoudiieain
asenInglunuveit ddnanrdunddlne Ianuvanzas
funsthllflunsa¥wosoningluntvesusd dafy aasth
sUsuUlUU R Snitmsianumanssidunudilenuums
TunsWmunazliulssguuylimnsauBeiy Taantu
wigmsdavihsedaaunanansnisasisesenindlunuves
witlhdugussn duauwasinuuitliinnnuseuiis
aul3En YRUR warUuis laeldndnlasdnuidaasy
nszuIuMIEELs nsiineusy Msinu foRiilerdunisdaay
war NN MAInve i Tliaiusamsanulaegiad
AU

1.2 JavisedidnmsdnfanssunisBeuditeysannms
WoadrseTenindlunuveausid msduaiunisGeuiifiels
widlaBeuiuazmdgivanmiymnseuivasanesdninug
fidenndesivanmmndouneluia uazddn Snitadaiu
wuuegsTiRlsiuwiegluiauasdinduldosamnyan

13 §uims wazdiiAsadesiuantuusidlne
fidoyaifertuanudululdlunsujsiasavesgiuuy
msBeufifleatrseTonindlunuensid duinanrtuwidlneg
LATUUININTHAINYBIUAATIENMaATNINSARYTITALaY
WlelfisdseansnwnisBeuisniuasimuinisGousves
waid

2. Foruouurdmiumsifoaduioly

2.1 msfnwsUuuumsFeudiioaiiaeioning
Tumwesmisnudy

2.2 msfnwnuAnIFUsULUUMSTRLYYE N
UREGRRIMIENG

2.3 asdnwdaduifsrfunsiaminisGous
iiewdousumsiasuuyasesanituusid

2.4 AsAnwanuigtunsiauiANEanTe
nsdunaluladunimuinisiteuivewsdd

2.5 msthvdnesenindiniannnsSeuivowd

o/ oo el

Wgyeysny su5e9As

9



1’4 a
LONE1IDINDY
999%d  UINFUNIUaTENY N1, 2547, WITWNSAHUN
FuuszauAnuIUN 5. n3anny : Snwslaseyyiaml.

a o ¢ a ¢

Fesa Inddsessd. 2555. ArmianudalauTug
wazUTygInsAnen. uATIIELN : AngAnwIAEnS
WIS EYIEANa.

Hunn1 Yeygrdeil. 2555, nMswaunlusunsunisAnyiuan
szuulssBauilewauniazfiinisiasunuaa
Wenmsdmsuusiting. Inendnususyanuidudin
PNMNTUU N,

wszyualy  wudnla. 2554. widlng : gurdnmsetinuae.
uATUgH - avInendeamung s inede. wssmmlansy
(Uszeys susAnle). 2548. vaurwisaudiunanu

AUNITANEN. NTUNN : @R,

o/ ) i

Meyeysny FuseAs

70 M3@9IveTlunssid U 8 avuil 2 ifeununIwius 2557- wowninu 2557

. 2546, fiemen1sAneing. n3amne : aiuann.

waakiigy vtiud. 2536. JgnuazAnudenIsmenIsanen

uanlsuSsureuddlne. AdeaumanisdAnyiuen
TsaiFeu. 9(1) : 42-48.

Ay fuAs. 2550. gaunTsainnensAnen nqufuazaia
UHUR. NNy PaenIaluinInede.
Aty 2edlngl. 2554, uinnssundngasuaznisiSeusy

anudunwaidios. Ruiassi 2. nans : 815 wous
LIRIEIN

4

dUNMUANENTINNITNITANY AR, 2541, n15iTeus
aseniwdluau. n3ane  lssniagan1a1Ansn.

glsassal  wiuyw. 2545, UNUINYRIEUIIITARTIEAUEN
(szduasuRtulY) lussuusanisinewdanisussnia
1¥5gsssuyyuissnvarandnivne wnsfnsy 2540.

N ANUSUT QY NRITEUTIR UNTINEIRYITIUAIUR.



71 13@sIveTlunssdd U 8 avuil 2 ifeununIwus 2557- wowninu 2557

nmshaneinsdlvwasinalsenlamsaguuns aslun nsdifnuastu Asnenes
An Analysis of the Method of Pi Chawa Blowing of Khru Montri Tramot’s Pleng Homlong
Rakho: A Case Study of Khru Peep Khonglaithong

nua wAE39
Aavzumdaudia a1vasesadading
Judndnw aorvuluganauiad

-7 1
UNANYD
a ¢ o a PP 2 - o ¢ A o
M5 Msidrimadnilsesilanieaguuns el nsddnwasiu asatenes dnguszasAiiedne
Usgifuaznanuauaunsvesnsiu A@1evad Anviusunuwazunuimminnvesdaaluiemieg aaddnisidilen was
Anuduiusyiuemdniuiuestyiinatinulsesla n153dedaifdunsidedmunmiusivnudeyalaefnwain
NasuarUITeNNgITes Anw1anNmsidiusiulaesun1saenannatnINAIUiu ALAIENDL MIHUNBalEMTIRaLM
wlamsliasizideyailu 3 Usziau fie Jnszivihuemdn Jwsisianuduiusszmaniuemaniuriuesdyn uaz
a ¢ ad a oA a o ' 2 & a p=| aa
WATzrinaIsiewnsd i wadnulsgila 9015338 WU AsUU Asaneved WuRalukavusungvnanunsinend
) o A Y A P a | o v 0 A a P~ ), ' a
LONNWULLANIZH? mmmgmmmmmiumﬁmuaﬂszmmmaum dulawa Ul Juen Uuogy Uruazugennvia
WuRaluaunsinevesdrinnsdsdannsudaling Wueransdiawluantunisfineiange saunedinanuniaizinisiag
a A ' ' a ¢ W o | & ° o
nsusstasaunIUsstanesaalnlulanianneg n1sitasign asdrdsaaunasivalsssladenand Tuvitusanand
a a ° v A | o PN & = o ¢ o al | a °
MsSeuseihuesiweuraseauldsdlsagnanaunay sty dnsussiusiauesnlaaey tnenisildsurinusalsylen
a | A | a ' a a o vy | o | ° a o o a °
7 1 Tuvioudl 1 dazvioud 2 seniuiiensn waziienndu Talianuumna1eiu duviuesUszlondus Sinsaniduvinues
wilaufududy muanuduiussenitviuewdn waziueslyndadggnanseninssloauazidegnanyineyselen
vpedamzenuazdmzandudfy arussdudesiuswaslennuruswdniissaudessnduiusdududiulng
U19U5¢TeAvaerinuaan1sls ity Allsyauidsaldduvusdurnueandn nadsiaeinulunisintinasdlnulsesila
oA N1smenau N1SUSULASY N1SATEL NIsnduaunduay nsasdn 3 1de waznisasin 5 @eadudu Snwaznisadiu
e nzdu aynawumuzandiunsulsihusiveaiesnunivlindug Jsdnvaziainaridunisusueninfedndnval
2 & A | 2 & a a = a o
veangUu Asaneveuluegned wadlvulssslentslenvesnslu amenesludeiianstaivygiduriyaainvens
& a ¢ A a & o = P | b o & A ° = Ya & Pl
Faeransiazded@al Faussadnaunsusenmesaadnlvniseensuiluegnsdinay aunsathludnwlmiaduyselevy
1 al\ VY = YV e ad
#829N15AURS IeLarauAIsiasuNsaunen biluusanvesn@auly

AaAgY : AN, T, tnaslualsesla

nuA UNIAIN



Abstract

The purpose of this research was to study Khru Peep Khonglaithong biography and the musical/ works,
the context and the role of Pi Chawa in the band, the method of Pi Chawa Blowing and the relationship
between the main melody and Pi Chawa’s melody in Pleng Homrong Rakho. The data of this quality research
were got from Khru Peep Khonglaithong some experts and the review literatures that were analyzed in-three
issues : main melody, the relationship between main melody and Pi Chawa’s melody and the special' method
to blow Pi Chawa in Pleng Homrong Rakho.The results of the research were that Khru Peep (Khonglaithong
was very expert in Thaiclassical instrument, especially blowing instruments (Pi Nai, Pi Nok, Pi-Mon and”Kluiy).
He could transfer knowledge and skill very well. He also had a lot of academic works—and playing music
especially blowing instruments. The main melody to blow Pi Chawa in Pleng Homrong Rakho-was compiled
the rhythm with the pitch harmoniously and beautifully. The composition of the rhythm-was. prominence by
changing the rhythm of the first sentence of music in the first and the second-period-of the music that was
different between the first playing and turn back playing. The rhythms of other-sentences were the same.
The relationship between main melody and Pi Chawa melody held on the importance of the sound called Look
Tok between the sentence of music and the sound called Look Tok at-the rear of-sentence of the rhythm lifts
and the rhythm falls. The most melody pitches of Pi Chawa and main melody- were related. The special method
to blow Pi Chawa in Pleng Homrong Rakho were the using of the tongue (Tod Lin) to split the sound
(Prip Sieng), the using of fingers (Tee Niew), the using of the tongue and blowing (Klub Lin Klub Lom), the
flicking of three and five sounds (Sabad Sam Sieng and’Sabad Ha, Sieng).> The proceeding rhythms were
well-fitting and amusing that were appropriate to other Thai/classical instruments. Pleng Homrong Rakho by
Khu Peep Khonglaithong indicated his intellect that was accepted by other musicians and it was also proper to

be the cultural heritage.

Keywords : Analysis, Pi Chawa, Pleng HomlongRakho
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Abstract

The purposes of the research were to study Kru Boonchuay Sanganan’s backeround and his works, to” study
his inherited rhythms and to analyze his rhythms.

The results found that Kru Boonchuay Sanganan has been a Thai professional Thai musician in the office
of Performing Arts, Fine Arts Department, Ministry of Culture. He was Kru Mo Pluempreecha’s student and has
carried on his tracks. Kru Boonchuay Sanganan has experted in two-faced drum (Ta-pon) and double-headed
drum(Klong-Thad) performance. His evening overtures consisted of 16 songs. In his songs, the instrument-he used to
conduct the rhythms was a pair of cymbal(Ching). He played from a single rhythm to a triple rhythm in his’songs.
The relation of his songs and Kru Mo’s songs were 9 songs were the same rhythms and 5 songs were different.
There were 3 techniques in playing Ta-pon and Klong-thad; right hand fricked beating, left hand-flicked beating
and half rhythm beating.

Keywords : The Evening Overtures Rhythm
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Abstract

This study aimed at examining waste management problems occurring in Bangkok Metropolitan
Administration and the local administrative organizations in vicinity; investigating success and failure conditions
towards waste management; and proposing the waste management model for the aforementioned organizations.
The researcher conducted literature review on authorities concerned in both Bangkok Metropolitan Administration
and the local administrative organizations, and also in-dept interview with executives, policy-makers and officials
of the organizations relating waste management such as Pollution Control Department, Department of
Environmental Quality Promotion, Bangkok Metropolitan Administration, Samut Prakarn Municipality, ‘Pathum
Thani Municipality, Nonthaburi Municipality, Nonthaburi Provincial Administrative Organization, Samut Prakarn
Provincial Administrative Organization, Pathum Thani Provincial Administrative Organization, Khlong Sam
Sub-district Administrative Organization, Bang Nam Pheung Sub-district Administrative Organization, and Koh Kred
Sub-district Administrative Organization.

The results of the study indicate that the most common waste management. problem is about waste
collection from households to community waste stations. The inferior arise from inadequate numbers of
containers; inefficient waste collection services leading to dirtiness; unpunctual collection services causing
waste remainder which brings about bad odor and vector habilitation; and anti-refuse disposal by locals.

The factors affecting waste management of Bangkok Metropolitan Administration and the local
administrative organizations in vicinity were economic, social‘and environmental conditions having an influence
on sources, types and quantities of waste. The findings indicated that the  people in those areas did not pay
enough attention and take significant consideration to appropriate waste management.

So far as the systematic factors are concerned, the study found that there was little policy compliance;
insufficient campaigns to raise public awareness and performance; and a lack of operational staff. In terms of
budget, it was found to be adequate to operate, but it was’spent’on traditional technology - namely incinerators
and sanitary landfills. With regards to equipment employed for waste management, there was no problem at
this juncture. With regards to sites, the problems were a lack of land for a waste segregation center, and public
resistance in operational sites. In terms of (procedure, Bangkok Metropolitan Administration and the local
administrative organizations in vicinity had the same policies and action plans for waste management; that is to
say, a reduction in waste from its sources..Moreover, in terms of waste management employment, outsourcing
was the large proportion.

As far as the quantities of waste are’concerned, Bangkok Metropolitan Administration and the local
administrative organizations in¢vicinity encountered increasing amount of waste, but less remain waste in
community.

The effect on waste-management indicated that the public sector conducted more campaigns to promote
people’s participation in-this:mentioned management from domestic to communal levels.

The means of waste-management was proposed to be persuasive and enforcement measures for
maximum waste reduction - such as disposal fees, or persuasion measures for people to sort waste prior to

disposing it - such.as a recycle bank which appropriately rewards them for the sorting / separating the waste.

Keywords : Wwaste management, Bangkok Metropolitan Administration, success and failure conditions
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The Role of Suspended Solids on Water Quality in

Closed Recirculating Tilapia Culture System
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Abstract

This research involved the study of the role of suspended residual deposits of inorganic nitrogen/waste
removal in closed recirculating tilapia culture system. The experiment was conducted with Tilapia cultivation-at
two densities i.e. 2 kg/m3 (high density) and 0.5 kg/m3 (low density). Feeding rate was 5% of total.fish
weight per day. During fish culture, suspended solid as derived from feces, feed residue, microorganisms. and
organic matter was found accumulate in the water. After 56 days of experiment, the average daily)growth rate
of Tilapia was 0.18 and 0.14 g/day for high and low density culture, respectively. The survival rate was-100% in
both treatments. It was found that high density Tilapia culture generated significantly higher suspended
solids concentrations. This enhanced the nitrification activity of nitrifying bacteria attached with. the suspended
residual deposits. This was illustrated by an increase of nitrate in fish tanks. During the experiment, excess
suspended solid was partially removed 6 times, there fore, the number of organic nitrogen waste was also reduced.
The nitrogen balance analysis on the final day of tilapia culture for low and-high density revealed that 47.23
and 37.64% of nitrogen input was incorporated in fish while 45.96 and 36.34% was total nitrogen in water, and
0.99 and 1.23% were in suspended residual deposits. Larger portion of nitrogen.5.82 and 24.79%, was assigned
as unaccounted nitrogen which was the nitrogen lost from the system; through of denitrification process from

the accumulation of suspended residual deposits and biofilm

Key Words : Suspended solids, Nitrogen compounds, Closed Recirculation. Aquaculture System, Tilapia
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