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Title RELATIONSHIP BETWEEN QUALITY OF WORK LIFE AND
ORGANIZATIONAL COMMITMENT ON WORK EFFICIENCY OF THE
DEPARTMENT OF DISASTER PREVENTION AND MITIGATION
EMPLOYEES IN BANGKOK METROPOLITAN AREAS

Author KITA PATTANAPIBOONKUL

Degree MASTER OF BUSINESS ADMINISTRATION
Academic Year 2021

Thesis Advisor Asst. Prof. Dr. Wasan Sakulkijkarn

The purpose of this research is to study relationship between quality of work life and
organizational commitment to work efficiency of employees of the Department of Disaster Prevention
and Mitigation in the Bangkok metropolitan areas. A total of 270 questionnaires were used for
statistical purposes. The statistics used for data analysis were percentage, mean, standard
deviation, an independent t-test, One-Way Analysis of Variance and Pearson product moment
correlation coefficient. The results of this research are as follows: (1) the majority of employees were
female, aged between 18-28, single, a Bachelor's degree or equivalent, earned an average monthly
income of between 15,001-25,000 Baht, held a government officer position and had under or
equivalent to ten years of work experience. Most employees had an attitude toward overall quality of
work life, organizational commitment and working efficiency at a high level; (2) employees with
different of gender had a different overall working efficiency with a significance of 0.01. Employees
with different levels of average monthly income and work experience had different overall working
efficiency with a significance of 0.05; (3) the quality of work life positively correlated with working
efficiency with a statistical significance of 0.01 at moderate level; and (4) organizational commitment

positively correlated with working efficiency with a statistical significance of 0.01 at a moderate level.

Keyword : Quality of Work Life, Organizational Commitment, Working Efficiency
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Interval) (fTagin AdgeRiysn, 2549) Avsalilil

5 . ANGIAATBNATIUU - ANFNGATBIAZLUY
ANANNNTNIBNERTNIATU =

ANUIUTUADI AL LU

9=1

5
.8

Il
(@)

0

v
o o

AINUAIAINNID NN UAN U HTTAITLAVAINAATILBITOYA AINTNTIA
nn9vinaureda i nate lunsudesiunazussniansnsuis AN MW nIuAg
16 5 seau Avsialiil

ANAZULLLAALIENING 421 5,00 WX DY AMAITNTTANIINIIIULD

v ¥ dl o o 1 o a

Wi nnielunsuilasiuuazussmaisisauselumangamwamuasag luse Al Aixn
ANAZULLIAALIIENING 341 -4.20  UN1ADY AMAINTTANIINIIIULD

v ¥ dl o o 1 o a

Wt nnelunsudesiuwarussniaisisaiislunngamnaiuased luseiu A
ANAZLUWAREITENIN 261 -3.40  UNI8DI AUAINTIANITNINIUL B

¥ v Qi o o 1 [ %

Wntinnislunsuilasiunazussmiaisnsudslwanngamnaniuas ag luseau U

naa

ANAZULLLALITENING 1.81 -2.60 WX DY AMAINTIANITNINIUDLD

Wi inielunsndesiuuazusamansisnudeluasngamwavnuaset luszdu T



65

ANAZIULLIAALITENGNG 1.00—1.80 #H1UD @mw]wfn?mmiﬁfmumm
U % dl o o 1 o I 1
Wvtinniglunsutdesiulazussmiansisasialulaangamwaiuases luss sy laipasing
N
1 dl Qi dl £ o/ £ [ 1 6
A9UN 3 LULADLDNNN 189N U198 A AN NN UFARBIANS
dl tﬂl £ o v [ 1 & v v v 1
LUUADUD NN m@g@mmgﬂwummﬂmﬂizﬂﬂuiﬂmﬂ 3 A1 Tewn
v dl aI/ [ s v < 1 a oA
ANUANHNLITANY wazaan U luT 1 YN18U8989ANT AuANNAN AU TR
dl s v v dl o = 8 o/
WWBAIANT LATAIUAINNABINITNALINHIANIT AN TNAIN 1adANT e AT IR
wuUdeUnINasiduLuuNInINgaulseu1 A1 (Rating Scale) 284 Likert Scale
AU 12 90 Usznavumas
v dl uI/ [ 6 o v
ANUAINNITANY WATEaNL TN YN Ia9R9ANT AU 4 1D
b2 [~ 1 a o tﬂl s o [
pUANNIAN LA TR e g AU 4 19
% £ dl (% a & o v
ANLAIMNADINITNAZTNHIANNITBANITNNINIUEIANT AU 4 98

Tnadsziunisdnaesdeyauuudunaniadis (interval Scale) 5 v @aldinausinisliazuun

o o :J/ dl ! 1 o 1 d’l
uuuARIaURINATY el lunsutlana luuaazdas A G]@VL‘]J‘H

AZLLUY FEAUANNARALIAY
5 udneingingd
4 WiAel
3 Tdwdla
2 laliiugnel
1 Taidiudneaeinags

seaunsliazunnluwsazszAudul gnaauautaendsasdnsniadu (Class

¥
=

Interval) (fTaein Anfgehityen, 2549) famallil

5 . ANENEATBNAZIUL - ATANGATBIAZHIUL
ATAITNNINTBNEAINIATY =

ANUIUTUTDI AL UL

5-1

5

= 0.80
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AANUAIANNIIDAINUAN U TAITLAVANNAALTUTDITaY A AT ENAY
aavAnsradutInntelunsuesiularusnniansnsud e luannN g waiuag

16 5 sviu sasalli

1
=

\ = \ = o 1 - 1y 9
ANAZLUUIBAYTENINNG 4.21 - 5.00 UN1ED9 ANENWUABRIANTIRURINUNN
nmelunsuasiuuazussmianssialuangamnanuasa lusyal Axan
1 dl 1 =S o 1 & % v dl
ANTAZLUUBAYTENINN 3.41 - 420 UNNEDN ANHNAUABBIANTIBUANNUTN
nmelunsudasiuuazussmiasrsudeluaangamnumiuasasluseau f
dl 1 =3 o 1 & U v tzi
AZLULLRALITZUING 2.61 — 3.40 NN AN NWUFABBIANTUBAURANUUIN
m&lumuﬂmﬁwmzmimqmmimﬁﬂiummr@qmwumum'ag_uislmzﬁu 11unang
| dl 1 =S o 1 & v % dl
ATAZUULIAAEITENTNN 1.81 2,60  UNIENY AHNENWUFALEIANTIBILRNUUTN
m&lumuﬂmﬁuu@:mimﬂmmimﬁﬂiummr@\amwumumaﬁ_niﬁlmzﬁu 13m
| dl 1 = o 1 & % % dl
ANAZUULLAAETENTNN 1.00 - 1.80 UNILNS AHLNWUFALEIANTIBILANUUTN
m&lumuﬂmﬁuu@zmimqmmimﬁﬂiummr@qmwumuma@lmzﬁu laiAaginanin
1 dl dl d‘ $ o v a a o
A9UN 4 ULLAALDNNNNENTRIN LY A LsTANTNINNN9N19Y
dl dl £ o/ v a a o v v £ 1
LL‘].I‘].IZQ@IIE]’]?JVILﬂEIQﬂJ‘ﬂ\‘]ﬂ‘LI?Jm;IJ@ﬂﬁ‘t@‘l/lﬁﬂ’]Wﬂ’]ﬁ‘VI’N’]uﬂﬁ‘ZﬂﬂuiﬂWJE 5 a1 lawn
[ v a ¥ 2 aa ¥ 1 EZ3K
ATUAININTBINNIY ATUUTNILRIIU ATUIAT ATUATNIT wazeuAlgane

TPgANHLLUAILL LA D INA T ULULNIATIEIULs2uN AN (Rating Scale) 284 Likert

Scale AMUIWI9AY 20 18 1senasieae

ANUATININTBI 1Y AU 4 1
ANULTNN LB 111U 4 18
b2 d v
AU AU 4 18
¥ aa o ¥
ATUITNNT UL 4 18
% 1 Y o v
AuAnldane AU 4 18

v
Tnafiszaunisdinaasdayauudunsniadi (Interval Scale) 5 3¢ 61U

d’ Y 6 v o o Z’/ dl 1 1
A9l inauain 19 TH AL LYY LULATBIUNIBUATANATYE el a1l analuumazdag

¥

sl
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s a ©
ASLLUUY TFEAUAINNAALIIU
=3 1% ] QI
5 MUAIEREINEN
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3 Tadndla
2 Tadiiugnel
1 Taiiusneasingga

seaunislipzuunlunsazssAudul graatuontaendnsasdnsniadu (Class

Interval) (faen ATefiioyan, 2549) Aasialilil

5 L, ANGNAATRIATUUL - ANFNGATBIAZLUY
ANANNNNIINTBNERTNIATY =

AU UTUUDIAL LU

5-1

5
= 0.80

AUUUAIANNNIONINUAIN LT IBITTALAINAA T UIaT A sz @NEAINNNg
ﬁwmmmLf%’wﬁfwﬁmﬂluﬂwﬂmﬁ“uLmzma?mﬁmﬁwmﬁﬂuwr;m';;q WMNNUIUAT
1 5 3zp pamalilil

ANAZLULLIAALITENGNNG 421 5,00 #N18D9 U9sdnsAInn1an191uaas

v v dl [ % [ % 1 o =
Wt nnalunsudesiuuarussiniasnsaiie uaanamnanuased luse sy Axan
ANAZIULLIAALITENGNN 3.41 —4.20  UN8D9 UTedNTAInN19Nn191UD
v v dl [ % [ 1 o =
Wt nnelunsudesiuuarussniaisnsadde luiaangamnaniuased luseiu 5
ANAZUILULIAALITEIINN 2.61 =340  UN1UDd UT2@NBAINNITNIIUUDY
v v dl [ % [ %3 1 o
Wt lunsufesiunazussimiaistsaiialuamn ngamnaniuases luseay Uau
AN
ANAZIULLIAALITENGNG 1.81-2.60 WN18D9 UsednsAInn19n19114aa
v v dl [ % [ % 1 o 1
Wt nnelunsudesiuwarussniaisnsaiislulmnngamnaniuases luse iy 1aiA
ANAZUIUULIAALTENINN 1.00 - 1.80  UN1UDY UZANTAINNITNIITIUIDY
U v dl o o I o 1l 1
W’vtinnielunsutdasiutazussmiansisasialuaangamwimiuases luss iy laimasing
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gj ¥ d: S Aa ow
AUADUNITATINLATRINDINE

1 v
a o

dl A a A [3 ¥ a o d’l A
LATANN A ‘1/1L@faﬂﬁlﬂumimmqmqmwmﬂjmwﬂslum\m AR LLUUABUDIN

Nl
(Questionnaire) Tnafddt ldafeunnsaunsaunInuduneudasia i
1. Anwundayangul LWaAn AINLBNANT A9 WASITUARAIS) TNy
UszaNNIAIAT AIUNITNTIANIINNNIY ANENWUEERIANT WAL IEANTNINNNINIIIY
waldiiluuuanislunisainauuuaauniu
2. NIMBANIEULUIAALAZIDULILARLLABLAINTEINI334 8 luA TN
Wi Anuaanadasiu lnaddodandn Ae dayaiscainsAins AUAINTIIANI9YIN9Y
AIIHNENAUFDBIANT Lazlsc@nininnisvineanaasidniniaelunsudesiunay
UITNIA1871704778 TWIANFUNNNUUAT
3. A59UULAAUDINAINNIAL LI ARALAZIa LI AN219e1 1 Tnaandadeya
Nausanls Teannnsnuieaniiu 4 dou Assialilil
Py .
dqun 1 Useansdng
A9U7 2 AN INTIANIYINNY
] dl o ! s
AUN 3 PINNYNIUABBIANS
49u7 4 1szAnBnImnIsinenu
) dl va o v v 42’ dl I rd‘ =3 a '
4. dnuuuaeunnngadeliasiean tutanasdeaiansaniTnenansinusg
iNansAaauANgNAes wilaliulgsnudeiauaiue
o A o o o rd‘ =
5. dnuuuaaunINneiunsdiulganinaAiuuzinaeanasdnlinu
ANTUNUS HUAUDABAUZNITUNIIAGLANAIHNUS NANAINAFIIIAALAI N NHBIBNAY
wasa Nt dauauugi lauudladiulgauusaunn A zannin g
L) dl Vi [ v a rall =3
6. druvuasuniniwi lodiulgeudn nauntsiiaisunaesaansdnine
AUt uazAnENIINNIALANEANTiNIS hinaaesld (Try Out) Aungusnetiea1wIm 30 AL
d‘ ' dl QI/ . - aa ' o a arv |
WWANIATAITNLTIAN Y (Reliability) 185N 19U1ANEN U s2@Nnsean (- Coefficient)
o 4 o dya? 2 . o
2199A98U1TA (Cronbach) T9A18aNNN LATUAZLAAIDNIEALAINAINIDILLLABLDIN
TnafiAnagszidne 0 < oL < 1 wnBANlARANINAAES 1 870 UARIIIRANNITNUES
TnanvuaAtA N @adunaansulasacldnindt 0.7 (Waan anfiaediiny g, 2549)

TUULFALNNNTALEA1AMNTEI WL 0.975 WiNNede uULAUNNEANNANIT AU
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v

ANIARANTNANENL L ANTEaNN (O- Coefficient) TuusazAnw RANsIT

AR NI TR
AMMINWTIANITYINUTARSIN 0.967
ANARLILNL 0.874
an1nuwInReN TUN19N19U 0.865
ANTAIUAT ANV 0.880
NIWALIAYINFAINAINNTD 0.889
NN9NNIUFINAU 0.873
ANT ININ9U 0.748
ANINANAATININNUAILTINAI R 0.916
fnenuzauililss lamiradeny 0.852
ANKNNUFARIANTIAETIN 0.877
AIE e Azt TeNE U938 9ANS 0.755
mmLﬁﬂfwjumﬂﬁu"ﬁmmﬁ@mﬂ’m 0.725
AudBsmsiaginnAnLugngn W lLeeAns 0.830
1sz@nsn1nn1sinanulnasan 0.920
ANUATININTBN 1Y 0.736
ANLLITNN UTB Y 0.824
ANULIAN 0.770
FNUATNNT 0.867
AwAn lane 0.825

nsiiusILTING YA

nafiugausNdayaensidaaiel uiveanidu 2 gtluuy Ae

1. Maivsausandeyaanuuasdeayanugnil (Secondary Data)

u

k4 1 o

dayanlfannisduadndeya d1us191 wikde UnAIN INENTNUS LNaNT

a

a o ' =2 12 Y v 1 a & d‘ ¥
JUIEFN °) ?QNiﬂﬂ\?ﬂW?ﬂ%ﬂ"J’]“ﬂ@H@NWHV]WQ@MLW@?LMW waldlunsafauuugauniu
2. Maiuusndeyanurasdayallguni (Primary Data)
v

dl % o < ¥ k4 ¥ dl
dayanlaarnnisiiuuuaeuninllldlunisfivdeyaainidimtinnnnely

nautTasiuuazussmanssnuialuangannamuas Suiungusoet9aiuau 270 fAaeeing
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N5ARYIUANITILATIZUTDYA

'
N a

A Qe o o v dl v L2
Lll'ﬂQQ@EVIWHW??QU?QN‘H@H@LﬂuWL guTee i

=

e lFAN R un A NI URA Y

1.m3994eudeya (Editing) AT99@8LUAINATUTIUANYTfU09N19AD L
WLLARLNN LLa:ﬁwmiﬁmLLﬂﬂLmumumuﬁiﬂmyﬁﬁﬂ@ﬂw
2. aesviadaya (Coding) Lm'\imm@:mﬁQLLﬂsﬁﬁ’]miﬁﬂm uﬁwfmﬁuﬁf]%g@
Tufnluriaspanfiames
3. dszunauaresdaya (Processing) Tmﬂﬁﬂmmuzﬁ%%gﬂL‘ﬁ@mﬁ@“ﬂ
n19fapuANERT (Statistic Package for Social Sciences) L3 T1EUTRYANITUUN
LAZYINNNINARBLANNAF U
4. NTATITIURYA
4.1 nmadpaitieyatszansmns laun e ang an1unIw szAUNIANEY
szsuneIdiadsieieu mumianu uazengeu Tnanismnenfasag (Percentage)
4.2 N33R ADININTIFANITNN9U Tnan1suiAais (Mean)
LL@zmuLﬁmmummafﬂm (Standard deviations)
43 N399I AN NN UARBIANST lnan1avaAade (Mean)
LmeuLﬁmmummgm (Standard deviations)
4.4 0153l szAninannasinany TaanisunAads (Mean)
LmeuLﬁmmummgm (Standard deviations)
4.5 nanageuanuAg ulaaldaii Independent sample t-test, One-way

analysis of variance (One-Way ANOVA) uazdinandunusaensinauaaiafdu (Pearson

Correlation) Anxvindeanumgudsstellil

'
¥ o aa o

4.5.1 muuagmmw T WENINUNTAN B U ENINUTEEINTIANAR T

b

TAun e ang A0NUAIW SEALNITANEN srAualileAtdaAen ALy
a e ] o = ' a5 a o [ v dl
uwazsrezina N1l umRnuLana1eiu Auaselszdnsninnisineuaeadintinnn sy
NINei LTI A 8170 8 T AN NHYNUATUAN AN TIRENAFRLANNFAFIY
naldadf Independent sample t-test ba £ One-way analysis of variance (One-Way

ANOVA)
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D

¥

452 annfgauded 2 AnnInTIAN19919U ldun Admeuuny
ANTNLIAABN TUNITNINIU ARIHAUATLAZAINAIINEN NIFWRUIAINTAIINANNTD
NN9MNUTINAUE AT IUN199119T1 ATNANAATENINIUALTIAAIUAD LaZANHIULINY
dl ¥ e 1 o = o % 6 o a a [ v ¥ dl
nidselanifedinn Apuduiusiudss@nsninnisinauzessiutinnnfelu
nendesiuuarusaniansnsnie luinngunnaiuas fsasnaseuannaguing ldana
andunusesinednareaiNe 54U (Pearson Correlation)

4.5.3 aunAguded 3 Anuynwuressdns liun Audesiu uay
aau iUl e rededAng ANANla MU IR BNeadANT WATAINFRINS
narfneiacnuiduanidnnanluesdns Hpuduiusiudsc@nsnannisyineu

v 4 dl o o dl
229 utNNTe lun N e URATLITINI A1 917U TUAANFUNNEUIUAT TIRzNAADL

annAguingldatAauduiusacinaitavesiesdu (Pearson Correlation)

ADAN LT luN1sATIZRdaYs
1. N3z lne 194D RATINssuun (Descriptive Statistic) Usynavlilsae

1.1 n13un3eeag (Percentage) 4MINI1TAIUIN pasialdil (Taen anfdadiiyd,

2545)
P = = X100
n
Wa P Wl AFasay vize Llafidu (%)

N mmmﬁmmﬂmuu

WY TUATRINANABENS

1.2 nM9mAadn (Mean) gasniaauan fsstaliil (aen anfigeiiyan, 2545)

_ XX
X = —
n
4 _ . o
Wwa X WK ANAZLULLRAY
Y x UNY  HATNABNAZLUUINUINA

n WNY IUIATBNQNFRBEN
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1.3 ﬂW?MWﬁWLﬁﬂdLuuNWM‘Eg’]u (Standard Deviation %38 S.D.) 4A3N19AIUIDS

[ %

seialil (Taen anfladiinyen, 2560)

2 2
nyx” — (Xx)
S.D.=
nn—1)

4 .
LB S.D. WY ANUENILUNIATFIU

Y x? WK HATINIENAIAZUULLAAZFNENNNAIAE AR

X x)? U HATINTBIATALUULYRUNALNNNAIAQEADY

n WK TRIATRNNANAIDEN

2. adsina M lun1ImAgeLAIANNIT T RALLLAaUnNN (Reliability of the test)

& 4

wAdnLsrAnsaann gnanisatuan Aasia Uil (e anligehisymn, 2560)

K covariance /variance

a

1+ (K — 1) covariance /variance

We o« Wy AndutlsyAnasani vise ArAanudesiv

k Wi [udemanluluuaaunia

COVAFIance Wnt  ANeREI89AnANNLLsTIusINsT N
AN

variance N ANRALIRIAIANNNLL U UTRIAN DN

3. MamziteyalagldadinEeanyunu (Inferential Analysis) Usznaulidae
3.1 N5 ldanA ttest WUL Independent LNENARBLWIATAINNLANFANITE UGN
ANRALTAY 2 NAN (Tae1 adadiinyan, 2560)tnaldnaaauFasing adiasnziuian

ANNNULANANNTZMINUNATIY ULASIWAUCS Teaunsouiielmdu 2 neid
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NI 1 : AnAaulstlsauinlasendng 2 ngu TdfAonuunnsneiu (S2 = 53)

X - X,

(u = DS+~ 1S 11 1
n1+ n2—2

nq n,

Tl ANANBATE (Degree of Freedom 38 df) df = ny+ n, — 2

NI 2 : AnAaulstlaauinlasendng 2 ngu Haowuansineiu (S2 = S3)

%%
S2 S2
_1_|__2
np; N

FailANAINNBAsT (Degree of Freedom %98 df)

st, S\
ny N

df - SZ SZ
),
ny = T n, = 1
da ¢ wny AngdATIFluntsfiansaunlu tdistribution

X1 WNu ﬁi’n,@?q'm@\mzimﬁq@ﬂw naN 1
X, wnu mm%mmﬂ@jmﬁfmﬂw nau 2
sz WK ANANNLLTU I UIRIN AN NN 1
Sz WK ANANNLLTLIINTBINANARENS NQN 2
ny WKW TRIATRNFRBENNNEH 1
n, WY TUIATRNFRBENNNGN 2

df iy duaesanududase (ng + ny — 2)
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a

3.2 a0AN lin193AszfAnuLlssaunnaiaen (One - way analysis of variance
130 F-test) INANAAAUAIAIINUANAINIZNINNANLAALTAINGH AN
ARNNNGN 2 ngu Wi 2 nguawll (e anladiinye, 2560) Inaldnaaaizesais
ADMUNTN S2ALNNIANEN sxAuelMafeseInon AuMLNIW uazsEaznaINTL iR
Ansutlaa ULATLTIINIANE1TOUAE
= U 1 1 o ] :l/ 1 o al o 1 dsj o
nstlAnANLLsUsuIRIAa TN guANet1eluiNAY Agaasasallil (Taen a1

Heelinyan, 2560)

AN 3 LAANNITILATIEAANNLLITTIUN LR

LUAIUTRIAINN
wigilgau df S Ms F
NI NNgH (D) k-1 SSb Ms, = SSp
k-1 MS,
nelungu (w) n—k SSw MS. = SSw MS,,
w k—1
594 (t) n—1 SS;
MS,
- MS,,
ie F W1 m"maﬁLﬁﬂiﬂuﬂmﬂ?ﬂuLﬁﬂuﬁuﬁﬁﬂqm

i 1
=

% A 4
Vleﬁ"]Wﬂﬂ’]?LL@ﬂLL@fl WUl F ivalvineu

o O o

We@mcy (F-distribution)

Qe

df iy dunsieanuitludase sulaun
sendanguseng (k — 1)
waz nelungusngaeing (n — k)

k Wy foﬁ’mfmmmmjuﬁmﬂwﬁﬁmﬂ%mmu
ANNAFIU

v
n Wy anuauAunglungNsaetinyianNn
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MS, wy ArdsznnmeesAnnulslsauseudnengu
(Mean square between groups)

Ms,, Wl Adszinniresaduutlstsaulungs
(Mean square within groups)

SSy WU HATINNNAIADITENINNGNARDENS
(Between groups sum of square)

SS., WU HAINNNAIARN 8 TUNANAIaE N

(Within groups sum of square)

1
aa gy A o

NIRNAUNL AN LANFAIAE NN 1IN

ITYNNADE AZARIANTUNITNAAALAIN
wansglinaveag InedseAudud1Atyag 0.05 nsaA1A N TR UAEYN 95 %

AN:1A3 Fisher's least significant difference (LSD) 1178 N304 Dunnett's T3 zgmmiﬁﬂmm

o

mama Uil (Taen afaeiiyan, 2560)

1 1
LSD = ti—¢;n—k |[MSE |—+ —
12(1 n Ni N]

\Na  LSD W ARssN R TEd ATy NA WIS
1 dl k4 dl a

ti—a;n—k und A ldineWansain lunsuaniadull test
sl 4Ly "
NILALANNITDNUTREAT 95 TR 95 %
wazdumispnuiiugasznielungusneting
n—-k

MSE Wi A1 Mean Square Error Aa AN NuLlTLsau

1 o 1 dl 1 dl v

nelungudnedns daduanldainmangs
UL EREA LG I PRI BT

N; WL ANUUdRYATeINgNFaRt e NN

N; WY ANUUTRNATBNANFIRE NN j

o

a WY ANAINARIALAADU 19D TYALIIANATY
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3.3 @R AT 1N IMARE LA ANNLLANFN9TE NIl ANGN 2 ngw 13a 2
| d?/
nguauly (Brown — Forsythe 430 )

g ] { o 1 ?:/ [ = [ d’l
NITUAI WJ’]NLL‘]J?‘]J?QHW@QLW]@%HQN m@mmuiu NNU mgmmmiﬂu

K
MS(b) n;
: 7\ c2
= —c— lowd MS,) = z (1 — —) S5
MS s N
Wa B Wi AEnAN IERansunli Brown - Forsythe
MS Wi Andszanaizesannulsdsaussndnangs

(Mean Square Between Groups)
MS oy Wl Andszinniresadnmulssaunielungu

(Mean Square Within Groups)

Kk WU ANUIUNGNTRFRRE

n; WY ATUIUFBENYRINAN |

N WK auAYeddsyaIng

S? s ﬁ"wmmLLﬂiﬂmmmﬂzjmﬁq@ﬂ'Nﬁ i

o o aa

NINNATANNIINAZ AL N AN LANANA UL NN UL FIAUN AT R ALARININTT

[

! = o

naaauiiluseg agIndaglanuansdieiu Taald3s Dunnett's T3 Agnsaasialilil (Taen 20

a u

a

Haelizyan, 2560)

X, - X
t =
1,1
MS(W) (Tl_+ )
i
et W Aalsan dRansunlu t - distribution
MS) Wl Adszinniresadnmulstsaunielungs

(Mean Square Within Groups)

&11131 Brown - Forsythe

WU ANRANTBSNENAIRENIT |

~

WY ANLRANIBNNENEARL1NT |

Kl
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1
=

n; WU ANUAUANRENNTRNANT |

WU ATUIUAIBLINIBNNENT /

6 1 1

34a0ndNtscAnsanduiusesnadng (Pearson Correlation) 1w a4

'
=2 ' o

ANANTUSIEUINS 2 Fauils MifluBasysianiy Seusazfaulslszaunisindayaluss iy

4
=

dunsnA (Interval Scale) 1wl Agassssialilil (Taan anfaehinya, 2560)

nyXy — X)QY)

Tyy =
y
2 _ 2 2 _ 2
VIR ZX2— EX0AMEIYI - X7
dl 1 o a Qe— o/ o 8
e r Wy AdNUszAndanduny
X WY NATINTBIATUWL X
YY WA HATINTBIATUUU Y
Y X2 WY NATINIBIAZLUUTLA X WAATFRENNIAIADY
nY? WL NATINTBNAZHUUTA Y WAAZFARENNIAIAes
XY WY NATINIBINARNITNINN X U Y lunng
n WU ANUIUNgNFRet

a 1 !

ANRNUTZANTANAUNUS 178 AN razdA1RgTeuqg -1 < r < 1 lpaguisnula

a

AN TR9AN 1 16 Aasa Uil (Taen andaediinyan, 2560)

1. 890 r HANTUaL hanedn X ez Y AAu&Nius i Aniem seriudn s
=z

a

ARA2AR 01 X INTU Y AZAAA9 LADT X AAAY Y AZlVNau

¥ ISP

2. 80 r HANTuLn LaA991 X LAY Y A dduRus U AN meaiu

he

1 b4
a

NANAR 81 X FANTY Y AZANTL WAD1 X aRad Y A2anad
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[

132 ANTNINNIINNN LANFINAL

o

HO = WUt ANAAN e szaINIAIERT ANuany NUANIAY §

o

1srANBnInn1nn9u Tdumnsneiu

H1 = wdifdsneaeniedszainsanans dueny Aunnsnefi &
Use@NTNINNINI UWANFINNAL

TPadNNTUATA ﬁiﬁumiwmmmmmm%hmmLﬂmmmmm?ﬂmuma

\Aelq (One-way Analysis of Variance) fevfumanuidesiutesay 95 ludunsnazyiing

NARBL ANUANANTENINAIAINLL s TUIRsusaveny TneldaniA Levene's test 9

PUINNANIT NAZAUNLINAN mmLLﬂiﬂmummLwi@zmﬂmmwmﬁu (AN P-value HAN

NNNI1 0.05) AL IEANATH F-test @MFLNAZALAMNLANFAINIAILTZANTNINNI1IN9U

2BIUANTINANUUNAINDIEY UINHANITNARBL WUF1 A1AINKLTUTIUTRIUAALEY

WANFSY (A1 P-value NANYeeNdn 0.05) azldA"40A Brown-Forsythe Tun1smagaaumanu

uansinsvassz@ndnmnnsinausesd g Sauunaueny danuigiudaladfias

P .

a o o a aa ¥ = |dl 1 o
ANNAFIUNAN (HO) uazeanfuanNmguses (H1) nlAaasataiaenilagiunnsaiuay
W ldiTe e ui@adan (Multiple Comparison) Iaald3inaaeuuuy Least Significant
Difference (LSD) %38 Dunnett's T3 1au191A11@a8 3184 latf1auans1aiunseaiy

WadnAtyn19adia 0.05

M1979 30 LAAINANIINARALAIAN LT TURse8 Ul 3T AN EAInN1INeulne I

189197919 Ipeld Levene's test

a1g Levene’s Test for Equality of Variances
Levene df1 df2 Sig
Statistic
szAnsnInnisinanulag s 1.181 3 266 0.317

A1NA15149 30 HANIINARALAIAINN KL T1U991209UTLANTAINNIINIT UL
b v dl o £ 1 a a o v v dl
WutinanunaInens Ineld Levene's test wudn Use@NEA1nn19919712091 8 UHNT

"ﬂ’]LLuﬂff’]’]ﬁJ‘ﬂ’] A1 P-value Winfiu 0.317 "ﬁx‘illﬂ’]ll’]ﬂﬂ’m 0.05 mmmmmummmn
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(HO) wazjiasannmgnuses (H1) uniganndn Aradnuulstsuaeusazngueny lu

A o o a

WANFINeiW et llEd1ATUN1eaDANIZAL 0.05

a

FUMFUADAN L lun133LAT2H Mn1s3iAs Al sUsauntaae (One-way

o

Analysis of Variance) NiszAuminuiTeuiaeas 95 lun1smeaeLaNNRAzIw Al azlf)ias

[ % o o o

ANNAFIUNAN (HO) aufUaNNAFIUTEY (H1) fsallaA1szaulad1Ayn1eans Sig (2-

¥
IS RS ! =

tailed) HANMALNGN 0.05 N@ma‘mmmummﬁgmmmﬁqm’mm@iﬂu

F1314 31 wanuan1sraumsulszAnsanwlunisineuaesntdneauiuany Iaelda fs

F-test
Faudlafidnmn  unasmany df SS MS F Sig
wilstlsan
FENINNGN 3 1.255 0.418 2.180 0.091
2] nelungy 266 51.025  0.192
EAEN 269 52.280

AINAN9 31 NaN1TIATETL R Lagaal TN AnEnInng

'
Y aa al

M9 Ineldadim lnnsamseininuLlsdsiunnaden (One-way Analysis of Variance) 7

a !

2LALANNNITANUTRLAY 95 WL HA1 P-value Winfu 0.091 F9NAININAI1 0.05

TufAe AANFUANNAFIUMAN (HO) uazljiasanumgnuses (H1) nunamannan

[ %

v ¥ dl o o dld
L"ﬁ’]ﬂu’]‘ﬂﬂWﬂluﬂ?&lﬂ‘ﬂ\‘muuﬂzu?TJ‘LV]’]@’]ﬁ’]’J‘E‘IAﬂﬂiuL“ﬂﬁ]ﬂ’;“\‘]LWW"’l‘Vlll NP USNIN

dszansarans duengy Nuansein Alsz@nsninnisineu lduansieiu e

aa

Wed AU eadANIZAL 0.05

o

a - v 9 dda - v = .
'&NN[F]EE’]LL‘V] 1.3 IRIMUNNNANBULN WU IZTINIANEAT ATUADIUNIN NUANFNN

o

A1 HU72ANTNINNIINNU LANFANAL

o

% v dlaid & v ai 1 o =
HO = IRMUUNNNANH U ENINUILTINIANEAT ATUADIUAIN NUANFAINAY |

192@NBNINNINY IHBANAGIL

o

v ¥ dlaid & v ai ] o =
H1 = IRIUUNNNAN B ENI9U LI INIAEAT ATUADIWBAIN NUANFAINAY |

192@NTNINNIINNY LANFGTL
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aa

Tmm&’m?ummmﬁumwmmmmﬁgqmﬂ%’mﬁLmiq:ﬁﬂQ’]mLLﬂiﬂmu‘vm
\WAela (One-way Analysis of Variance) Aresumnuideiutenay 95 lutunsnazyianig
NARDL ANUANANNTENINNANAN LY IUTINaaLsazan 1NN Tae lTa0iA Levene's test
FMNNHANNT NAGEUNLINANAN L 1139 uAA LA LA W T LAnFN Y (A P-value
FA111nNI1 0.05) Az EA140 R F-test A1USUNAZDUAINNBANFANNUDIL32ENTAINWAS
P90 10U T RS UL ATUEDINN MNEANIINARDL WL A1ANLLT1I 109U
ATADUNNLANFANAU (AN P-value NAtiaendn 0.05) azldAaiim Brown-Forsythe lun1s
NARDUAINULANFAIT09 75 ANE AN UL UL TS UUN AN DIUAIN B
aunAgudelaliiasannmgiunan (H0) LaztanfuaNNAZIUIe (H1) fifleadzatng
l’iﬂwﬁq@ﬁumﬁmﬁu%ﬁﬂﬂ wWFeuiedadan (Multiple Comparison) Ineldianagaay
WL Least Significant Difference (LSD) e Dunnett's T3 ilawidnAniade e latiie

wANFNe AT AU AATYNNNATA 0.05

A1979 32 WAAYHANITNARDLATAINLLUFUFIUABIFA DN UNINALUFIZANTNINN1TNI9Y

Taeisanaa9a1uting aeld Levene’s test

ANI1UNIN Levene’s Test for Equality of Variances
Levene df df2 Sig
Statistic
sz@Ansninniainenulngsan 2.304 2 267 0.102

A1NAI1919 32 HANIINARAUAIAINN KL T19912991 T2 ANTAINNIINIT UL

¥

®ANLINILUNAINAD1WNIN Iaerld Levene's test w131 UL ANTNINN1TN191UUA

v

FNUTNTIS LN AN ADIUNN AN P-value WinAL 0.102 ailA1u1nndn 0.05 Aqsau
ANNAFIUNAN (HO) wazUjiasanufgiuees (H1) unnamnudn Aranuulslsusesusay
nguan NI Tduansnanii @ﬂwﬁﬁmﬁﬁﬁmmmﬁﬁﬁix i1l 0.05
FusuadaflFlunsiesnzel Wnnsiesnzsiaanuulstsauniaien (One-way
Analysis of Variance) favfuaudeiudenay 95 lun1meaeLaNuRzIu Fath azfjian

[ % o ©° o

ANNRFIUNAN (HO) BaufuaNNmgIuses (H1) AsallaArauladAynieais Sig (2-

¥
IS DR 2 ! =

tailed) NAUALNIN 0.05 mmmmmumuﬁﬁmmmﬁqma‘wﬁi@iﬂu
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AN 33 LAASNANITILTaUMaLs AnSn1nlunivneuaasndne uiugn1wnn teeld

ADB F-test

Faulsidnen  umasAany df SS MS F Sig
uwtlstlsan
FENINNGH 2 0.919 0.459 2.388 0.094
ADTUNN nelungu 267 51.361 0.192
EAEN 269 52.280

1
=

AINAI9714 33 HANTILATI LW IUT UL U ADIBAINARIR UL N LAY T

Use@nsnannisyinau lneldanflun1sdasefmonuilsdsauniamen (One-way

L
o A o Yy A

Analysis of Variance) N32LANNLTas UEaaas 95 Wudn U1 P-value Winfiu 0.094 T9HAN

141nN91 0.05

]
%

A o a o a a 1
UUAD GDNTUANNAFIUUAN (HO) Lmzﬂgmﬁmmumgﬁmm (H1) 18AANIN
v v dl [ [ dld o
L@mmmwm‘lunmﬁmﬂmm:mimﬁmmimnﬂlummn;qmwwu@nﬁmmw
132aNNIANEAT FIUANIUAIN NLANANTY TUszAnsainnianienu ldunnseiu agned

WA ATYN AT ANIZAL 0.05

[ %

a p 1y oy Ada - v = A )
@Nllmﬁqu‘ﬂ 1.4 L QIUUINNHANBUENNUILEINTANART ANIFANET NLEANFINS

o

U NUF2ANBAINNIININU UANFGFTL

¥ o

Y PRPRPR s v o = A e o
HO = WRIUUINNHANBUENNUIELEINTANABT ANLTEALNITANTE NWANFINIL H

1srANsnInni1anneu luuansleiu

o

H1 = @ U NNH AN N N I2a NI ANE AT FNUTZAUNITANE NUANANTU |
192@NBNINNIINNNY LANFIGTIL

a

‘Emﬂm"wé”umﬁﬁiﬁumiwmmmmﬁgﬂmﬂﬁmﬁLmq:ﬁmmLLﬂiﬂifmmq
e (One-way Analysis of Variance) ‘ﬁizﬁ‘]_l m’m&lﬁ@fuﬁ?ﬂﬂ@z 95 Iu%mwﬂ%ﬁﬁmi
NAFAL ANNLANFINTENINAIANN LTI NIRuAaYssAunIsANE TaeldaDA Levene's
test F9MNNEANNT NAGELNLANAANLLL TLlI91 04 UL I A LN ANE sl LAnEna L (AN

P-value NANNINNG1 0.05) azldAN405 F-test RUFUNAZALAINLANANNURIUFZANTAIN



108

N199119U ‘LI@ﬂL’%IWMﬁ’]ﬁ@o’]LLuﬂﬁl’lﬁJﬁ‘?&ﬁUﬂ’]?ﬁﬂHW PINNANIINAZAL WU ATAITH

Y

w9199 BILARZILAUNITANHILANFANGAY (AN P-value RANTA8N31 0.05) Az AR DA

Brown-Forsythe 1N 1smageuAnNuAnfAn91edlsz@nsn1nn13v19aua 8981 uinianiun

ANNIZAUNITANEA ﬁmwﬁgm%hﬂ@Lmﬁmmmﬁgmuéfﬂ (HO) uazeaNTUANNAFIUTE

] 1
v =

(H) A Aeas et 1adaeunilagfiunnmeiuazinlt e u e udedan (Multiple

a

vaa]

Comparison) taeldagnaaau LUy Least Significant Difference (LSD) 178 Dunnett's T3

WanndAean 9eg lnieuansiunssAudsdAtyneaa 0.05

AN914 34 LAANKNANIINAZALAIAINLLIUIUIRITE AN AN TULs L ANTNINN1INI9Y

TaeIsanaa9a1uting Iaeld Levene’s test

FTAUNNIANEN Levene’s Test for Equality of Variances
Levene df1 df2 Sig
Statistic
sz@nsninniamnenulngsan 3.826 2 267 0.023*

o a aa

* Qg Aty eatanTzAL 0.05
A1NAI919 34 HANIINARALAIAINNLLT1991299132ANTAINNIINIT UL

RN WUNANNFZALINT3ANEN Taslld Levene’s test WLA1 U3ANBAINNITNI91LAD

a v

RNPEINANLUARAINIZAUNITANE WA P-value WinAu 0.023 9l AEa8N31 0.05 a4

UfjiasdunAgIunan (Ho) uazeaNFUANNAFIUTas (H1) u18A1u9 ANANNULTLsu

o

VDIUAALNGNITALNTANEN WANEWAU Bt EEdATYNIadAnNIzAL 0.05
gaFuansn I lunnsamanzy aAanta Brown-Forsythe Ngeiuipauidiaduiaaay

95 TuN1IMARBLANNAFIY ATUALUIASaNNAFIUNAN (HO) UATeaNFUANNAFIUID

o v !

(H1) fatilaA1seida a1 Aun19atia P-value (2 - tailed) HAN1Ea8N31 0.05 NANITNARDL

2

¥
=

ANNAFIU LAPAIAIANT sl
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o

A1714 35 WAANNANITLFLNE UL ANENINNNININULBUA TN vsEAUNTAnE lng

9405 Brown-Forsythe

Robust Tests of Equality of Means

Brown-Forsythe Statistic df1 dr2 Sig

928NN UIAEITIN 2.891 2 159.622 0.058

AINA19I4 35 HANITILATIL M IUTa LR UTEAUNI2ANHIURILAN WA LD e AL
sz@nsnnlunninay lagldA1adA Brown-Forsythe N3ealiAansiiasiufasas 95 wuqn
A1 P-value WL 0.058 T9HAININNGD 0.05 WA eaNFUANNAFIUIAN (Ho) uaztljias
ANNRFIUIDS (H1) NUNEAINGD Wrntnnialunsudasiuuazussmiganansasi e luamn

Ao PRy . = a 0 o = a a
NYNNINHANHULNINUILTINIAAAT ANUTTALNITANSEY NUANFIY Hlsz@nBninnig

o o

Mau Tdumnsneiu adellad A nieatangziu 0.05
L & . e - . o &

ANNRAFIUN 1.5 IvdnNansenelszansdand Fusrause lFaassa
A dl 1 o = a a o 1 [ %
DL NWANFANNAU NUTLANTNINNITNINIU ANFINL

% v dldld [ %3 c v o v dl 1 =

HO = 1 U AN N AN U N9l s2a1nAaRT AUszaLI A e FaLIAa
dl 1 o al a a o 1 1 o
AUANFANTU NegANsAInn19nneu Tuduansfeiy

% v dldld o c v o v dl 1 =

H1 = 19U AN N a Nl en19U 32110 Aans Auszauslslafssalna
AUANFANNTU NUFLANTAINNIINNIU LANFNGT

Tmmﬁ’wé‘vmaﬁmﬂumimM@muuﬁgm%ﬁmﬁLmﬁw‘mmLLﬂa‘ﬂmumq
WAe9 (One-way Analysis of Variance) N3zAuANITadufasay 95 luduusnazninis
NAZAL ANNLANFANNTEUINNAIANNILL U uIaLAas sesue Iaeausatnaw Tnaldann
Levene’s test TIUINHANIT NAZALNLINANANNLLTUIuERusaL seausalslaAtsa
WwanliuAnFA19AY (A1 P-value RANNINNI1 0.05) axldAN40R F-test AUSLNAZaLIAINH
LANFANNTRILTLANTNINANTNINIU TS INTN AR LLNANN T AU e IR LAt ABLARY UNNKNA
ANINAFDL WU ANANLL B edLAaTEs U ARt AR LA W LANFANNAY (A1 P-

a ¥

value HA1aaNan 0.05) azlMAa 0 A Brown-Forsythe TUNITNAZAL AN LANFANNY B

dsg@nsnmnisinauzeadmiauunainsyiune lfadesemeu dransigiudals
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Uiasannfgiunan (HO) wareanfuannfgiuses (H1) ANARALatalaauileg
wanm1aiuazin ltFauieudetan (Multiple Comparison) Taaldianmagauuuy Least
Significant Difference (LSD) #7a Dunnett's T3 tWa1131A@ae 318/ 1At NIUANFA1SALA

FLALRIRNATYNNATA 0.05

AN99 36 LAAINANIINARALATIANLLTUMUTadsssue laRAmAalAaurulscANSA N

) U v dl Y )
N3 UlpesNaaan g Taeld Levene’s test

U ldledssaiann Levene’s Test for Equality of Variances
Levene df1 df2 Sig
Statistic
sgAnininniannanulngsu 3.701 4 265 0.006**

o o a

* QUEAATYUNEDANTZAL 0.01
AINA199 36 HANIINARAUAIAIIN KL TU991209UTLANTAINNIINIITUL D

W NALUn ANz aUselaeasatman Iagld Levene's test Wua1 UscANTNInnIg

o 1y ¥ oo o Y A oA P | e 2 oA
‘VI’N’]u"]JmLmuuﬁWﬂ’]LLuﬂmNﬁ‘::m‘]_lﬁ‘ﬁ?;lvl,m@@ﬂmfﬂmfﬂu NA1 P-value tm1NuU 0.006 TINAN

Waendn 0.01 AWFASANNAFIUNAN (HO) wazeonFUaNNAFINIEd (H1) UN18AINIY AT

%

AaLdslruresusazszauelfadasainan uanfeiu ad1esldadAnyniea

=)

B

ja))

526U 0.01
e . o - I 4. 4 L
ausuanman i lun13ams e LiAa05 Brown-Forsythe NszAuAMulTialuiasay

v
95 TUN1IMNARBLANNAFIY ATUALLIASANNAFIUNAN (HO) UaTHaNFUANNRAFIUID

49

o o v !

(H1) fatilaA1seiuda a1Aun19atia P-value (2 - tailed) HAN1a8N31 0.05 NANITNARDL

7

%
=

ANNAFIU LAPIAIANT sl

o

= a a o v ¥ dl o v dl '
A179 37 LL@@QN@ﬂ’]?L‘Iﬁ‘H‘ULV]HUﬂ?Z@Wﬁﬂ’]WﬂW?VI’N’]uﬂ@QL"Q’]‘M‘H’WI ‘].Iﬁ‘ﬁi@‘].l?"liﬂﬂL'ﬂ@El[ﬂ’ﬂ

e Tneldaia Brown-Forsythe

Robust Tests of Equality of Means

Brown-Forsythe Statistic df1 df2 Sig

928NN UIRAEITIN 3.525 4 15.024 0.032*
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o o aa

* JladArUN9aDANILAY 0.05

a e ~ o s A oA Y oy o
[INA1TIN 37 N@ﬂqﬁ‘QLﬁ?’]zuLﬂ?ﬂUL‘V]ﬂ'ﬂ?gﬁﬂ‘]_l?']iliﬁL’ﬂ@ﬂmﬂlﬂ@um@\u@’]v]qu

dl [ a a o Y aa I [ dl ul/ v
naaiulse@nsniwlunigvneu laaldaAans Brown-Forsythe NTEALAINNLTRHNUIRUANL

IS D IS AR 4 1

95 W91 WA P-value WiNAL 0.032 @R A1tasndn 0.05

(3

JuAe UlasanuAFIuvan (Ho) wazeaufuaNuAFIuses (H1) nuneA1udn

4 v A o o dld [ %
L’Q’ﬁflu’]‘ﬂ.ﬂWﬁlluﬂ?ﬂﬂ’ﬂ\iﬂuu@Z‘I.Iﬁ‘ﬁ‘L‘V]'WZQ’]ﬁ’]i‘mﬂEII‘LLL‘IJE]ﬂé:\iLV]W"’WIN@ﬂHm?JVI’N

1szansAans snuszsue laeatsaIAan ALANANTL HUssANTAINN1II9 LANANS

o | Aa o o aad o A § 9 | o v A
N AENNUHANATYNINAnRANTEAL 0.05 Wwalineuan 'immw”l,mmwmmmumm

v v ' Y Ao ' o =& o ' ! = '
mmmwnqﬂmmwum’mLme;mﬂu ’N‘V]’]ﬂ’\ﬁ“VlﬁZQ@UWJ’]NLLﬁmﬁl'\\iﬂ’]L'ﬂ@ﬂLﬂui’]ﬂ@lIﬂﬁl

3% Dunnett’s T3 Usngmiumnanssialilil

FIN974 38 LARNKANITIFELINEUATRALI A0 L AL [FaRFa IR UuIBA TN

AN NULUsAnanInn1sniauine s

sepumela X fandside 15001 - 25001 35001— 45001
lAaseARL Wiy 25000 35000 45000 v awll

15,000 un 1IN N

Un

Findnsiae 3.36 0.527 0.625 0.689 0.668
Winriy (0.002)  (<0.001)  (0.001)  (<0.001)
15,000 LW
15,001 — 3.88 -0.527 - - - -
25,000 LW (0.002)
25,001 — 3.98 -0.625 - - - -
35,000 LW (<0.001)
35,001 — 4.05 -0.689 - - - -
45,000 U (0.001)
45,001 U™ 4.03 -0.668 - - - -

3l (<0.001)
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| I
= ' A =

AINA1919 38 HANTTAATIZTHNLIN seaLselAademaAauN AN

1sr@AnsnInnisvnaulngsuaadd U iLanANt e it A1 A n1eatANIZ AU 0.05

o

a o A o ¥ d‘ ] A tl) 1 = 1 o = a a
Hanuau 4 ¢ A szAuseldiefasenen ANgWTawintl 15,000 U Jilsz@nsninwnig
NaulpesuLANFA19aINTLAUe A lRALABLARY 15,001 — 25,000 LN 218 taLRAs
FALAAY ANNINUTAWINAL 15,000 LN HUTLENTAINNITNNIUIALTINLANFINAINTL AL
e lAlRasAaLaaw 25,001 — 35,000 U 1LALNS PLAALFAAIARUAINTIUIAWNAL 15,000
~ a a o , o Y o 4o
U Hilsrdnininnimiaruisasanunnsigainszsuselaleassama 35,001 — 45,000
o P ° oA Vo = A a °
U wazszsuselmaasfalmauA NI uTawingL 15,000 U UL ANTNINAIN19U
TassNLANFANAINTZAUse lFeasAalAan 45,001 U Aulld natnAa KRIuEN NN szau
Y A A ° L e p = = o o !
e lAlRALAALAAWAINIITAWINTL 15,000 UM HUsz@nEn1nnisnienulnesautiasnan
W’ nENRNNszauselaaagAataa 15,001 — 25,000 U lagNARANAANYN AL
0.002 WMt NNNszauelflaatfaRan ANdIuTangy 15,000 U Hilsz@nsninnng

o

nulpasutagninentinnnsssualalaaasalnan 25,001 — 35,000 U Taad

%

ANRALINARNNIYINGL <0.001 WRAUENNNRszause i saatfamauAINdIuTavinty 15,000

= a a [ ¥ ' ¥ ¥ dldld [ 14 dl ' A
U Hdse@ninannisnanulagsantaaniniautinnnise U?Wﬂi@L@l@ﬂﬁ]@L@‘ﬂu 35,001 —

] A

45,000 U TASNANAALNAFANNYINAL 0.001 LAZIRNUENNNHILAUTe I FladsaLAaumn

n9193aWINTL 15,000 U falszAnanmnnsvinerulagsutiasndnidueiinanss du
meldiedaraiion 45001 U 1wl Tnafldeasuasiawinty <0.001

mumﬁgmﬁl 1.6 18T AD RSN U192 T N T A G AT FIUAUNG9L 7]
WANFNAY HlT2ANTNINN1IN9 WANFNGT

HO = 1 MT AR AN H N 9L 291N A AR F1UANULMLY TiuAnFna &
1ls2@nTN1WN199197% Tdumnsnaniy

H1 = T AR NN 9L 291N A AR T FuAI LMLy AiuAnsnaf &
Use@NTNINNIINIU LANFASAI

Tmmﬁ’mé“mﬁﬁ?ﬂ%‘lummM@mmﬁgm%ﬁfmﬁLmﬂw’mmLLﬂa‘ﬂmumq
e (One-way Analysis of Variance) ‘ﬁizﬁ‘]_l m’m&lﬁ@fuﬁ?ﬂﬂ@z 95 Iu%mwﬂ%ﬁﬁm?
NAFAL ANLANAINTEZWINATANLLTU IR RIwAazA MY Tne 945 Levene’s

test TIMINHANIT NAGDLNUINANANN LTI 9uFAAE AN LML W I uAn A9 (AN P-
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value HANNINNI1 0.05) azlTA14D5 F-test AUFUNALALAIMNLANFAI9BILTLANTAIN
N399I TDUAVTNRSULUN AN LML MNEANIINAGEL WL A1ANLLT9Y
YAILAAZATLNUITULANASTY (A1 P-value HA1tasndn 0.05) azl4A14 D5 Brown-
Forsythe TUN1IMAGALIANNLANANII09L 72 ANEAINANTHN L d TN RIS Lun AN

¥

szAumeliadesanen dnaunAgudelaljiasanuAgiundn (HO) uazaaniuaNNR

| ]
= '

U994 (H1) NdAvadnettasuilegiiunnseivazin e uiieudsdau (Multiple
Comparison) eI anAdaULUL Least Significant Difference (LSD) %38 Dunnett's T3

WenmanAeaY 9ee T auwansneiunss AUt Anyneadia 0.05

A194 39 WAAYKANITNAZDLATAIIN BT AU U1 WA UL FZANBNINNIININY

Tpe1onaas Uty Ineld Levene's test

BN Levene’s Test for Equality of Variances
Levene df1 df2 Sig
Statistic
sz@nsninnisnisnulng s 5.664 2 267 0.004**

o o

* QLA ATYNNADANTZAL 0.01

AMNAI1919 39 HANIINARAUAIAIIN KL T1991209UFZANTAINNIINIIULD

¥

BINTUINALUNAINALIU911 Taeld Levene’s test WLAT UL ANBAINNI1191UAD

4 a v 1

Frudiafidauunmusumiisan 6 P-value iy 0.004 FeAnttaandn 0.01 ENIRIGH
ANNAFIUVAN (HO) LAzanfLaNNAFIUIes (H1) nunaaudn AnAnuudsdsuaesusiay
ANUAN AL TULANFNSTY @ﬂmﬁﬁmﬁqﬁmmmaﬁﬁixﬁu 0.01
dmsuadanlFlunsinmed IdAnana Brown-Forsythe fiszsuanuideutasas
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Robust Tests of Equality of Means
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Robust Tests of Equality of Means
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