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Abstract
Project code : social 085/2556
Project Title : Building Construction which is friendly to environment

Researcher : Mr.Chackaphong Chaiyanupattakul, Mr.Saranyoo Promsorn

This study has the objectives to study the process of building construction
which is friendly to environment. = The main objective was to study the
environmental protection processes since the beginning of the construction process
that was the current general practice in Thailand. The study investigated the
processes and steps of the construction included the problems and the causes of
the problems in order to find appropriate solution to correct and improve the actual
practice in construction process both in government agencies and other agencies.
The study was conducted by data collection method. The questionnaires were
answered by all persons relevant to the construction project: project owners, project
executives, building site’s controller, sub-contractors, persons and document related
to the project construction. = The study gathered both problems occurred from the
construction and-problems occurred from the building using after the construction
finished. The data also collected from the construction projects which the buildings
were under contracted and the projects which the buildings had finished. The data
were collected by the researchers sending. the questionnaires to construction
projects both under the government agencies and other agencies. Each agency was
received 30 questionnaires and.r15 questionnaires were returned. The methodology
used Chi-Square’ method to find the differences. amonggovernment agencies’
projects and other agencies’’ projects.

From the “study. found that' the problems occurred.in government agencies
were different from problems.occurred in other agencies. . The different problems
derived from the insufficient of experts=in «construction building which is friendly to
environment and the actual construction work was not related to the construction
period. This research also found that the construction’s problems occurred in
government agencies were in highest level, on the contrary, the construction’s

problems found in other agencies were in medium and little level. The problems



caused by they had a great deal of systems involved in the construction and those
systems were also complex. Furthermore, the sub-contractors for each work came
from different company, therefore, sometimes the cooperation among sub-
contractors were not good enough. = This study has presented the details of the
guidance for problem’s solving solution. The guidance compared the U.S.A.
Government’s Green Building construction contract’s conditions (Leadership in
Energy and Environmental Design, LEED) or Thailand Green Building Construction to
the current contract’s form using in Thailand. This guidance was created in order to
prepare to construct the buildings which are friendly to environment.  In this
relation, the researchers also presented the guidance to improve the unclear and
non-prudential construction processes included added some essential guidance for
supporting the construction of building which is friendly to environment to have

more appropriation and efficiency.

Key words : Building Construction which is friendly to environment/ problems’
occurred from the construction building which is friendly to environment/ problems

occurred from building using
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senuuumelulundn Saomndezdedinmsanaciuuidudecssanves LEED Tulasanis
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leannzinadonnsUszndandsay auinisdangs WORLD GREENBUILDING COUNCIL
Faflaundnnitdo Ussmaviolan wagldlidienavas GREEN BUILDING Fniduenansiidea
nszmuseAuIadenosfian. Ustndandanuldtanmiuinsreasuandon dumaluladun
Uszgndldiiel fienmsldusslevdaaamaznandeslinniian fiimnssuaniuums
Ussinalnesruiuauataatinaenulisiniudadaaiugrnndes  wazldriis
wdnnaeisUsuaIrns ) Ingluloetuldfuuuuunean LEED (Leadership in Energy
and Environmental Desigh) #4dlundnriusionnasidgvesanionaailienanizenini nsu
WAUINFIUNAUNURALOYTNENAINY LLazﬂsumUQmaﬁw‘ImLﬂmsm“[,umﬁhzl,ﬁuﬁ?u%
Sudausiniseenuuulumeuisilasinisuavaaentisvesnisieasnansiansanluseaden
fne 9 fausinsideniiuiineadns manseuiuiineasisUssansamuesnisidin ndanuues
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Tanuazninenslunisnaaine (Material and Resources) AMNMUBIANIZWINGBUNETY
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Protection)uazuinnssy (Green Innovation) dsluusiagmnnnyazilideusndeseenly
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f9E1901A1STITLUIRALUU GREEN BUILDING i
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1. DYNAMIC TOWER figlu 1dufingeseiihiledoulnld fanugs oo u. Tnomyu

Y
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1 <o Hu nAsmdrnuansiuauiityduld

2. fin The PearlRiver Tower é?qagjﬁﬂ'imm%u Tnssadendretnuunalng Fafinge
auvegneluglusdiothansnasnduli

3. WORLD TRADE CENTER TOWER fiunsu Inedifeviuaunanluiiiliennns

1ala s

4. Bank of AmericaTower aagiiieasn 143an Recycled lunisneasne wayld

Y

Avsssuvduedsnduluiinieludn [Wuduy

1.2 a1m1sdldenvaslulswndlne
457y nsaliney. (2510)“Green Building"in Thailand : e1A15@LlgIvesAUlng.
dwsulssimalngnsasiaxanUdnden- lunsesiyuausd. lnsinnsueusnela ASA Green
Award boox Fudusnsta dnasuldrusiusadasnssidundunuavlunisadiassa
Aanndeuiinty uavilunmswennsaniingnssuidulinsfuduwandouuaryssndnng e
InglauaUINIamnueIASERIEATINIY 9 WA laun
1; oraasviasmsadheudn (nw.)
2. SUIATSNANT AL BV ITIRILE
3. 5UIAN5DIATSHIIUIEINALNE The Avenue SaleSu
47 @udTUWITIRA T
5. NG eueTaa Tl w1 VB §en 3l
6. 1ASUHUANIT AMLASHFAENT ULNYASANENT
7. 159974 Interface Modernform (New Plant Expansion)
8. niinnmsiulany
590 FuAdl. (2546) n1sueusITtaniseanuuuneadsidufinseaninwang ox

[ Y 1 P o [ [ Y @B =2 d' L%
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mangaufudinuvIeguvuresvesUsenalnedadunuanisiiazsrsdaadunuain
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UdesfmiFeunszangtuusseina uenanidaunsoanailddtenmsiniunu uasndy

warMsldanunasnyieiinvenansivdinduy

dinveaynunINedusTIUAIERS, 2554, http://www.thaipr.net/nc
1.3 daus1vnsiises

1. auduifnisnistulve (Operation Center : OPC)
Fo01m15 : quUFTAN153DUlNG (Operation Center : OPC)
flog: 333 suanuese sneuIma JminaynsUsing
10540
Fovidaesn : driinnuldnnsmsImaany
YRR © FNTNIAT
uugliernns: 1100 AU

2. anansgudwaluladdidnnseindiasroufiamosueyd
Fooens -+ eensguimeluladdidnnsednduarnenfiumes
WSy
flog: 112 gnenuAnenraniUszmelne asmalodu fuanasd
wik Snenaomand Ssiauntsat 12120
Seviie : dwnnuianiemansiazmaluladuisi
wnediuil : 17626 psdiams
uugldernis 1 560 AY

3.1 21ANSNTUAUANLANY
F901M3 : 9IASNTUAIUANNATY
flog: 92 weemvaleBY 7 auunualysy uvsasauly wangln
N99LIN A 110400
Fomiauau | NIUAMIUANLATY
YA : 20948 mIaRT
13U [¥81A15 1 1000 AU

4. emsaudwaluladlansuaz Januvawd MTEC PILOT PLANT
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90115 : 81A17  Audwaluladlaveuarianuvied  MTEC
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Viog: 114 gneuingimansuseinalng auunvaledu dva
ARty BLNBAaBma Janinunusiil 12120

YOUUIBY : FUNNUNAUINYFIERSLAaZNALULAT WA R
YUIANUN : 9058.26 ANSIUUAT

I LEeAT 1 164 AU

91A150YaTal 100 U lsaneuianans

o013 : ‘DIAITEYATH] 100 U Tsameruranans

flog: 514 auumas uvstes s wallonusudngmie
NIUNNUAIUAT

ForagaIn : nuMNEILAT
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U lTeAT : 1240 AU

91ANTVBIANANTAVNUVNUAT TUNAT

$097ANT | DIANTHOIANANTLNNILAT NN

flog: mgluaiuiafunssiiesi 60 wisw aufanszuiadn
WIZUTUTATUUID  LANSTUAAT  WISHAAT  LURaIAnTzly
AWM UAT

FoMmhun  ngINNEIILAT

R : 9572 v ieiuas

NI lEeI5 : 4 A

oSN UAIINRBNNTAT 6 LLNT3

I901A13 + BIAEATINNUAIRADNNIAT 6 ULNY3

ﬁag': 47/100 m;j‘ﬁ 4 9pelsanyIVIATSL aUURILUY Fua
ANAY IR DN TINIAUTNYS

Fontpean ;) AthnuUEanseNs IS neInssITITIA  was
Aaundos
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8. §1ANSINVIHU AMLLNETANENS UNINBNRUUTARD

99115 : BIATIIVSAU AULLNEVAIANS WA INBBURANA

D

D-

Viog: 447  QuuAIEYSEY  WUIENQIIM LURTImNT
NFUNNUNIUAT
Fovheam : dinnuAaznIIININNTEANAN
YPUANLT : 23605 A1TIULNT
U LE871AI5 1 100 AU
9. 9IAITEINNUAUINNON Y

99115 : PaANTAINUURUNENTAY

D

D

Vi9g: 1 aUUTYAIALYN LUAYITNTE NTUVNNMIUAT 10600
Fonienu : NFIVNNIILAS
YUIATLT + 3690 n19191As
NUIUNELGRIATT : 175 AU

10. prmsdnauleunslaziNun N NssITUTALAY A Ind e
991073 : erAsATNIULlEUIUALINLUNSNEINSEITUTALAY
dawandey
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Aawnden
AR : 9572 A151timS

nudldeias: - 250pu

1.4 mmg'mmsmuqmﬂuﬁaa%’wmmsﬁm

93591 WATHFUAT. “aRsTIURITAIUANNTINREI19RAISE. " (2556)

1. ATFIUNITAIUAINNUAREF1991ATRIL

(Construction Management for GreenBuildings1)
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anmiaden lneifuiinsmuaumsinnieuvesthiu suvhliAnmsvednauas lWazay

Jusznauluvietnils vienahaisisae 30 ensiiaduazesdlueinia ineaiuguewde
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2. UINTFIUNTAUANNUNDEITINBIATITY 22

(Construction Management for GreenBuildings2)

dsiddanndmiunsmununisieaivemsidealiaiimansynusieduinden
tloguenanazdeeduiieswesnsauunsvrdedsanysndsuUandasy fegluaniud
neasslulidnasoenluudy Aunndiavasaununsadaniglulasinisiesiienauesdi
16 aununeaadunguyanaidnidugidesdoseasfivineg unndnlasg sy
ﬂﬁjmﬁﬁé’faqé’l’u,é’mﬁaaﬁﬂwhm 1gnsIAINUSUIA1MLINTN  (Concentration) W@
sveznaiildvnsduita (Exposure) funndatasy wszdudiinauanumantu %ﬁ%;ﬁﬁw
aopemsFuselUusyAnamEty Wevhewilassmania s fazdreluhauuuuidud
lasamsduq dedeilvinatedugildsunanssnudoan siviisinududugaiounasnina
msvhenduin  ldludsarnminanulssouivihaululssouililfansgiunsniugy

a1ty MseUssyvuniivuinedeeyluaziinlsinugnavnssy

Fewmil asgrunisgnasvermsidsaluseduanna Jeldtmualidestinasnis
lunsdnnisauaunisteaidlifenansenudepunueai1s Tulivesnunmenanigly
o1sfildudunsnz Mgl foasuia iummnieaisthazasiaslumsaisanimuindon
Tnoamnzanmenna “nislu’ @aaufineassliidgenn Uaonasity 1lesansinazgniadu
mnguandly Fosnunuiilyiaisfivisandsnoonangd “nneuen” aniuiifoaiadeunnniy
uenanifhnsmanuitiymeamweinanely @i dunsnatalifinsniseunud
wanzauiaus g nna Aoas e Audsaaideszezamnnuigifoisidoonaisaiuatuds

wazsUnlaany

mmgmmmﬁﬁm LEED (Leadership of Energy/& Environmental Design) e
¥173U.S. Green Building Coundbdauinmanssaridaiiu Sldmmualidesiinigsumunns
%’ﬂmi@mmwmmﬂmﬂu (Indoor Air~ Quality -Management Plan) Tutis5gninens
ﬁaa%wi%ﬁ’maﬂmmgm%m Sheet Metal and Air Conditioning Contractors National
Association (SMACNA)ZanaadasAues 5 Uszmandnleiun

1. nmsuntesszuuuiueinia (HVACProtection)

2. MmimuANuasUanUaseansiy (SourceControl)
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3. NNIAIUANNITNUNINTEBVDIUVEIN T TRYgdILBY
(Pathwaylnterruption)
4. LHUNISTNANUEZDINIZINNISNET N (Housekeeping)

5. daaNsvinNnundansielrilenanm151901591191uUsNA - (Scheduling)

lunsneasimnuraniely vielugisseninmsusulidouusuainsiideissuy
U5UeniAreso1msinfinndseguan fudmaiunsesusueimalutisiuazdelnunin
aa 1 % ddy |l 1 o v [ a dy o <
39999 AUIUNDAS 1PV WHFLIRaN15HAlSEULUSUBINAYB9D1A5HNS U U aus LTy
9819897M9zAIUNTUATEUUYIDAN NTIZUUYIBAINY MENaTERAN LarAsIRnsilalmastIAI7
TuuSnadiuidu Return Air #Sa7i91il Negative Pressure lagflainastinsnitiu avfaasniu
11MIFIUAINTBITEAU MERV 8 (Minimum Efficiency Reporting Value) wavdaaUdsuiuy

MERV 13 nauvinn159ztlalga1ua1a1sa1uysng

FEPININITANLAIDIAISATNISITAITIWINANIDIAT WsuiNuy 13199 N1 wazvaisen
w129 IIAAAUSUNIUAMNLINTUY a5 I8EBUNTE (Volatile Organic Compounds #38

A I Y] PR I~ [ 1 Q‘ 1 1 v e’l’u
VOCs) Aflunn niseaudsnd F00udunsreos19890egun 1wveIAuunoaine wenaintd
dawansznusiegliern1saun.  luusuadniResdlunsdililiUnorasianun  agtiudndu
2871989917 89911015 5LUIEBINIANS 100% HADATINAITADAITIN  hAZUINTINISIAUSEUUUSU
analudiuniy azdeseunulinundiuianaialidu "Negative Pressure sagiuiiuiiie

AUANNSTIaveueR AR EIINNUALLYgHmUS U IMIAd LY

uaniend dssingnuasdiaainmsnanunsieaneig Tulnsawiznns
roafrslutdingiUaldenarsimniiodias sndludauvesauioddiiuniuinan Aefinng
SmunfanssinIsneaseitnasliaisiueeg Adeuiuivianssttdoatndug duildiae
Hadeidsssionssuans el nduniaue e M%@;:flsi’fmmﬂud’;u?iuq flyldfinnsUeatiy
puies wiloun aurTifirgnaatvarsivmatil feiluununisdoainansazsimunlid
1y Aflansfiwd i mdlunaidug dhinssfunaUsnangldenmssunainarsfuvie

Tungalanseing
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3, mmsgﬂumsﬂ'mQumuﬁaa%’wmmsﬁﬂ'3 3
(Construction Management forGreen Buildings3)
TuNISUSMITIUNBES1991A5L T 8IUBNMLBINNNITILUATETINITUNINTLA18VD

A13NEIINNITNeAINIMTFRMINRBNRAEALIIUARAT AT N13ABATIEIASWETTD

'
= o 2

Arflafe fidduing  ARenisdanisuesfinnainnisneasn (Construction  Waste
Management) @sludszinaansgondnliinnisussiduiinames wazwuin 40% ves
U300 IUs TN 9INNSEUIUNSABAZ1981ANS T LUAILUA1T 00 UYNAT881ATSLAN
wazmsieadisenanslay  FeUssanamersiuiuanimamaniavnelfiAananssnuse
Fawandeumuunlunsfivsfesdesaany ane Jainasnilafunsianaviiadrsansiisly

Ay U laRu krasdn WuNEden AnglurenisunlumILES19NaN1IEN199INA

uenanillunisesnuuunoadiermslusiuuiionnsifuiimdasgnvitatsas
lail#éndladn Fudrweraaidazanmnsadangaldlng (Reuse) luoransfirdsazasield
oehals egnannfudnsuunisiweaiTiudnnssuIumstesaaneiiethundndutantu
Tyl (Recycle)ianszurums3leifaiifodddng s wagriunszuiunmsiidudeou denalifan
7l 1nannszuunsIlalRaiisingd edralsAdnisunaweineinisiin (Construction
Debris) wldussleviindeq azaunsatieanateasndluuiveinisanysunamesiivedonds
Asssuilounsnauisuss videAuNIvEsdNNFUIMsIINAai liAuFeInsi1vezan
nsroadldUssloviias e sxdesmdunasnaRsao byl
1. MauunsAnten eIz itasi WIdvalliiug (Reusable) vy
fihlugesaanslulsesnunan (Recyclable) kavaeziilulvulallduonainidhdnszurumsile
nay VoI UBINsManeas uazdasdamsauiuiisossunnsugnvesinail wasnTou
nifnaudiiui ine nasewiottulssatua g sugovs sidhunaulu dusree
2 9gainnsseneuam g AT (Reuse) 1y 1 wi3e
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NUNBATINBIANTTYITENTNATINITNUILUVBIS FUIAAULATINSTVBMUIBNIUBY 9 Loy

NANNTIASIEAN PR ILaRalUUNT 4

3.2 3/NIsAIUIN

TumsAmnaufionessinedmdunddsed 19553 wseilaaums (Chi - Square)
WBeuiflsunaildsyrinlasmsneaiuoims duiinsfuiuindenveieimmienuizua
fulasansvennionudy q Jdnsdmlngandulasinisveenyy

1. swswdeyannmsildanuuvasuay Tnsvinsdslumisssnuiidulasem

[

$3una
A & ' A Y | I3 o A Y
waglasensiiduniieudu 9 UssiaaUseinnas 15 fege IngnunauAuunlausenn
ag 15 f19819 (g luUaeUaNANNIANEIN 2.)
2. pdsntuihARlnaInale8 9o uaIadiun191e 3.1
) | | v Y va a v ' P IS o a P = &
megrary lwhdegiineideslumsneasisenmsilutinsiuawnsenlulasinisou q W
INMEN 15 fogrs wudn gadniiineateslumsneasenasilulinsiudsunndouiu
| vaa v oA a P o Y ey, Yo a

wuingnindhieadeduluduvisdmedasemswinnu 12 gSuwen 12 3ens 12 uay

AUSMNSlAsINSuayAIUARIIY 12 mudiu Wk wdeaiuiulasinswienusgua

M1319 3.1 Tadeyarlianuuuasuey

fieates Ta39n13s B 9 la3an13sguna VUINAIBEY
AN 12 8 20
GRRIY 17 6 23
RLLNEENE 12 7 19
ASUWIN 12 9 21
AAUANATY 12 7 19
AUIVNSIASINTS 12 2 14
Juq 0 0 0
34U 7 39 116
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3. TuppussuRefsENLRgIY tnvauuFly HO AoA1LaAIRIANdDAARBIN YD

14 Y 1

fouamormieliiiudaszretuvestoyafetiidrranveslasainisioaiisenmsniy
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H1:PL# P2 # P3# ..Pn (egntes 1 /) (mulidenndesiuresoyanioninuiy
daszsonuvetoua)

12292)

4. muupadvdngylaelmardvdgiaiviigu 0.05 IngthaiautisdAgyanand

Tlduaniieguszneuiugnslaauais X 3., Ao 0.95 Ngnslunisilamildlunisis

Taawmstutunausald

o

nuuAtEIALY

oC = 0.05

Y
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@%a‘WWENﬂr]TJ gn ﬂ’ﬁLUiU‘ULV'UUGUE]M“aﬂULWUQLLﬂ - Nau‘hl e %aﬂuaﬂlﬂuua@ﬂﬁa@ﬁﬂu
N

o =

[y 1 v [y A VY a @A 1w = 1a i o/
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6. NMIMMUAA1DIABATY (Degrees of freedom) TngUNUAIMINGNTNNVUA LA
Wi @ r fedwiuvesdayaiiludunurewmainuuiueu (Row) isvun wag Aviualian
Aoduiuvesdoyaiiudiuiureuwainuuuine (Column) visviun Tnevisa r wazaAl c Ui

ATIUIUYDITBLAIINAITNT 3.1 YIAINATINIUAIERTATIIYY
gnsmARAddsE = (r-1)(c-1)=(7-1)(2-1)=6

lngthenesmdasenlauunuanlugnsiaawais (Chi — Square) Wuldrasrdaseminiu 6

v @

sireg Adundeuunualdlugnslaauatsidy X 556,  wddddlud@ansalaauais

Wisuigu

7. mAANumManingasininue lagnsmmvuali E11 ADANLANNWAT 1 A
ADALIN 1 INKNAVBINISI9T 3.1 FTAWANNY 39 fU 77 U lUunualun1s19n 3.2 azlana
ANTAIUIUFINTINTN 3.2 AaglamiaueIands 984 E11 windu 13.28 1udu tiavildld

WNUAIAIUIINANE B LU

gAINIAIANAIANAN

= i Y
M19799 3.2 AIAIUAIANN

F11 = (20 779 % 116 '=13.28 . F12=(20)39)/ 11  =6.72
E21 = (23 (7704116 =15.27"E22 =(23 )39 ) /116 =173
F31 = (19 X 77) /A16, =12:61 ~ E32 = (19 )('39)/ 116 =6:39
F41 = (21 X 77 )/ 1167213.94  F42=(21)(39) / 116, =7.06
E51=(19 X 77)/116.=1261" s} E52=(190639)7 116~ =6.39
F61=(14)77)/ 116 =9.29 F62 = (14 X397/ 116 =4.71
E71=(0)77)/ 116 =0.00 E72=(0)39)/ 1163 =0.00
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8. msAmIINalAgwAls Ingthaflaandunen 341  andeyaiilaain
WUUARUDNULAZIURBUN 3.4.7 TagadinansnAauaanisindeuldlunisien 3.3 Tu
do4 O, AedruiuAuAINATFLNAluLUINEUT | UDIAeT | uaz E; Aediuiuaiiudinn
ung®lu uwiweud i uodsilj ewdduitenan O, —E; . (O, —E;)® uas

2 A o ] vL (I vLy ! q'vLy P = o
(0, —E;)?/E; ieAnnmeilaauaislagldanwasiuvesdiilaan (o, —E;)?/E, el

i 2 0w v o ! {
A1 X~ WU 4.28 AIR8819R1S9 3.3

a15197t 3.3 m1579baawAas (Chi - Square)

WOIUBL - LA O; = O; —E; (O, —Ey)* | (0, —E;)?*/E,
1-1 1-1 12 13.28 -1.28 1.64
1-2 1-2 8 6.72 1.28 1.64
2-1 2-1 17 15.27 1.73 2.99
2-2 2-2 6 %] -1.73 2.99
3-1 3-1 12 12.61 -0.61 0.37
3-2 3-2 / 6.39 0.61 0.37
4-1 4-1 12 13.94 -1.94 3.76
4-2 4. /2 9 7.06 1.94 3.76
5-1 B -N 12 12.61 -0.61 0.37
5-2 5-2 72 669 0.61 0.37
6-1 6-1 12 9.29 231 7.34
6-2 652 2 4.71 -2.0d 7.34
7-1 51 0 0.00 0 0.00
7-2 (=2 0 0.00 0 0.00
33U 116 116 4.28

9. asunanuludasesenu nisliludasdeiuszninediog19denis

Wisuigulpgasuannan1sfuinuilaaneisnm 3.3 aeldeillesnn X2, = 4.28 <
Xise = 12.6 3aiuias HO wamadrdadiuveanthnvesyiifeitedulasanisneasne

91siludasiuawindeusznindasinsndenuiguiadulasemambenudu 9 ladu
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feaunvesdymilinaauy

nseszdamegveslyminnulunisdesasiseiasdufinsivdwindauas Ugmiiiny
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FadulunisAnenilselddnassruundgminiatuluinssnsiidusegisly
nsfnwdaiiladsnnuda LﬁaﬁﬂmﬁmmwmméﬁmmmLwiaszmﬁﬁasLﬁLﬁmﬂﬁwﬂu
nsnea1semsifulinsiudsnndentnsldudsaiamdnvesdamensniiu 2 F1anan fio
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4.1.4 5292a1LASINNS



43

Igvihnsinudeyavemiisnuidulasinsmiisnuvessguiasaslasansmiienuiy
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fegnslunisfing s o 4.1.1 §is 4.1.4 Wenanihuinseiuiouiieutayaaglansui
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Toyaluiiten 4.2.1

4.2 nunAnanvssnnevaslunisneagaiieensiulinsiudawinas

Y
]
¢ va

4.2.1 Anszidinneadaslunisdeaiisarnsdulinsnudauiadeuldiudegnelu
=
N5ANEI

981935 AN
14 a o v Ay v | %
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1A39n158Y 9 BAWrindy 77 uasNasmTasniisueeslasinssguia dawiiu 39 Jusiu
LazazlaAauInfleg 1veIyAaInsAdutiieatesdunisneadisetnisiulingiu
Auwndouusazdssinniiietinailaninaialufiuimunialneislaguais (Chi - Square

Test) siolu

M13197 4.1 Faudayanliantuuaeuniy

figades Tasen1s Bu 7 lasaN133gUIa VUINA2DEN
Aenng 2 8 20
GRRI 17 6 23
1AY04lATINTT 12 7 19
AU 12 9 21
HAUANAT 12 7 19
AUIVNSIASINTS 12 2 14

Juq 0 0 0

33U 4 39 116
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AYHUNAFIY

HO : P1 = P2= P3 =.. Pn (Teyafiogwaenaesiumsehiludasaoni)

H1:P1# P2 # P3 # .Ph (edwtos 1 ¢7) [Woyaretilidenpsesiuvieidudase

(]

Yunaun 3 ATuAMludAy

Y

Anuale Ay
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Yumaun 5 N1sMvuAA1eedasy InsknuAmtansiivue laeily Al r AeduIuyes

A o ¥

ToyaIuduINTaINLLLIUE (Row) Tiavun way inualian ¢ Aeduiuvesdeyadl

Juduineewn1nuuuIna (Column) Maviun Tngviadn r wazA1 ¢ UupduIuTeslaya

NAT1N 4.2 ﬁwﬁﬁaﬂénmmehqmé'fﬁlfdu

JoeAdasy = (r-1)(c-1)= (7=1)(2-1)=

YURUN 6 NIAIANUAIANIRINERTATINEA Inen1simualiELL FeadfilaanA1ves
WO 1 hATARAUUN 1 NEAVDIWNITNN 4.1 Fedavndu 77 fu 20 Wnluwnuealunisnan

4.2 221Aan1IAUIUNAINIS19T 4.2 AaglaArauAmInnTe ¥e9 E11 windu 13.28 1udu

WIANAIUATINNI

Lﬂ. U U
M990 4.2 AIAIIUAIAN N

E11 =(20 X 77)/ 116 =13.28 B2 R0 /S M 1./ 456 .63
E21 = (23 )( #79) /116 =15.27 ERAE V2NN 457.73
E31 = (19 X 777)/ 116 =12.61 PO =M=l O 7\ d//~ ¢ £
Edl = (21 )77 L/116.=13.94 E4d2=(21)(39 ) /116 =706
E51 =(19 ) 77) /416 =12.61 E52 A (192507 1 (aND.39
E61 = (14 )X 77) /11672929 E62 =(14 ) 39 )ALl6 =471
E71=(0)X77)/116 =0.00 Er2/=,(09039) / 1163 =0.00
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WUUDUDNULAETUABUN 6 Tayadinasnmauaanisiindeuldlunsied 4.3 Tuges

0, AednuruAudNNMSFUNAlULWILEUT | uAIAST | uay E; Aediuwiuaiudniuvgs

Tuiuueuil | WA j audduiiiendr O, — E

ij

(0, —E;)? way (O, —E,)?/E, o

° i v | Ay ¢ ' 2 0w
Auamelaauad lngldanuasiuvesdiildain (O, - E,)?/E, Teilr1 X Wity 4.28

a519fi 4.3 ans1elaauaad (Chi - Square)

WOIUDY - WOIRT 0, & O, —-E; | (O, -E;)? (0, -E;)*IE;
1-1 12 13.28 -1.28 1.64 0.12
1-2 8 6.72 1.28 1.64 0.24
2-1 17 AES=7 73 2.99 0.20
2-2 6 e -1.73 2.99 0.39
3-1 12 12.61 -0.61 0.37 0.03
3-2 7 6.39 0.61 0.37 0.06
4-1 12 13.94 -1.94 3.76 0.27
4-2 9 7.06 1.94 3.76 0.53
5-1 12 12.61 -0.61 0.37 0.03
5-2 it 6.39 0.61 0.37 0.06
6-1 12 929 2Pl 7.34 0.79
6-2 2 4.71 -2.71 7.34 1.56
7-1 0 0.00 0 0.00 0.00
7-2 0 0.00 0 0.00 0.00
394 116 116 4.28
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