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Multiple Regression and Spatial Regression Analysis
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Abstract

The purposes of this research were to compare model’s effectiveness and analyze the effect of
School climate and School-to-school cooperation on Student well-being between three Regression
models: Multiple regression, Spatial lag regression and Spatial error regression with Bayesian estimation.
The samples consisted of 1,981 students and 282 teachers from 55 schools in Chiang Mai. The results
showed that the Spatial lag regression model was the most appropriate and consistent with the data
because it had the highest coefficient of determination and the lowest errors of prediction (WAIC = -122.2,
LOO = -122.2, R? = 0.74, RMSE = 0.08), While the results of Multiple regression model showed Student
well-being to be spatially dependent through unobserved factor because it had spatial autocorrelation in
residual of model (Moran's | = 0.125, p-value = 0.005) that violate independent assumption. So spatial
analysis should be used to capture this correlation. The results of Spatial lag regression model found that
the School climate had a statistically significant effect on the Students' well-being (,81 = 0.52, SE = 0.06),
but School-to-school cooperation was no statistically significant effect (,32 = 0.06, SE = 0.03), Moreover,
It confirms Students' well-being in school was a statistically significant correlation with neighboring
schools (0= 0.56, SE = 0.14) Therefore, teachers and administrators should promote School climate by
cooperating with neighboring schools. This study demonstrates that spatial correlations may be found in
educational data. Analysts should select the appropriate method to obtain accurate and reliable analysis

results.

Keywords: Student’s Well-being, School Climate, School-to-school Cooperation, Spatial analysis,

Regression analysis, Spatial regression analysis,
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AN 1 ASOULNIANNNTISEAIUN 1

AMUIINIBTEWING

Tsa5eu

PR LEENGLREN

Pnisgululsuseu

UIEIMALTNI YUY

a a1 a:'
AN 2 NFBULUIAANITIVYAIUN 2

Wi 21



o o

215815N15iAKaN15ANET driinmagaunianisineazininen Ui 41 atui 109 unsiAx - guieu 2567

A uN15IY

N13338AStgay e ieissuisuUsedns nmeedunasenindunanisanaes 3 JULUU lawn

a ¢

Multiple regression, Spatial lag regression Way Spatial error regression Uag A5z UV B UNAVDIANBE

£
v

Alguvasineulagldisnsussanaiuuug 51wasBen3saliun Tl

Usensuaziiagng

Usgnslumsidensaiiudadu 2 ngu Ao dnSeussaulienfnuuazasdaeulussiudseufneives
TsaSsuluimindedni danslauvesiiegreliunsnieisnsguuuunatstunay (Multi-stage random

sampling) Ingldiwnmsunasesdnuiu 25 gnslunisuistunasiineazdenncil Tun 1 dulsasouluusiag

gneduu 4 1saseu MmedEn1sduegieing Ui 2 nsdutnseulara RideduiniSeulsuseuas 30 A wax

AURRY)

€

v v
o

! ° v ac ! ! ' a < o v i o a v a o 2
qmgmmu 3 AU AIYIBNIIFUBYINY ARLUUINUIUAIDENNUNLTBUNIAY 3,000 AU ‘DWU’]UﬂE'VNﬁ‘LJ 300 AU W@

= v Y ~

ynnsivfeyanuindideyafigndesasudauiios 55 lssdeunnynsunewiaduduneay 2-3 lsuSou uasdl

Y Y
¢

uudiegainEey 1,981 Au uiuAg 282 AY Fadusnuniieamasan1sinse

1rsasilanldlun1sie

wiaddlefldlunsiduduwuvasuauiiadluannguiuasnsiiwuudeuanudu o 1uszendld lae

1 a

éjﬂﬂmz‘U@QLLUUﬁ@UGWNLﬁj‘ULL‘U‘UiJ’]GﬁUiSlI’WMﬂI’W 5 950U U 3 Yyn LLUIQL{IULLUUaEJUﬂ’HJﬂ’J’m@FJﬂllﬁ“U“U’eN

Y 9

nSeu ussMAlulsas oy waeANNIILEaTENINIlIATEU FIUUABUAINNY 3 YARIUNITAIITUIAUNTNA Y
ATINASITULEMNNGAL YT 3 il uawdliaen I0C Bgsenin 0.67-1.00 Azl BnvauuaeunNaTy

Usulgahluneaedddivunnadlilynquiiegiaiiansiaaeunmunindiuanuiiesasg1unadiiun lneuans

VAFOUNUIMUUAB LU 3 2Ty Hananuiisseglunaeias (Cronbach’s @ = 0.94, 0.93, 0. 96) uagdafnu

nndelidnunadiuuniiu 0.2 (0.35-0.96) wuudeunwiia 3 ¥a Jwmnzadlumsildldfusunudeya

v

A159LATITTBUA

u

v
v A @

A15IASITNRVBUAIUNNTIFEAS T UNNTIAS 1T NS08 lngld 35 N1SUSEUUALUULUES hag kU

Y

e

v v
o

TunpunIATIEIY 4 Juneu dall
1. AsRdUANNYNABIeNaYaTTIUTINKULARUATY USusEauvembeteyalviegluszauingaiu
warliasgrideyailowumealiiiiugu 1wy Anady daulsauunnnsgiu Al anulas

2. JprzvisvsnavesladeussenalssSeularanuiiessninlsassulagldlunanisonnosnm

a v o

AIEUNITA 1 haU L AYNE B bUALASIZY O MAENF UNUS LT IN UT M 28N1SNAEBY Moran’s | IINNWU

¥
v ¢ & A

gnnanduiusiBeiuiwlseglutoyadonhanuduiusidilusdnseillunaonney Taeldnslasesinis

e

P v

0ANRELTINUTIVIagULUU Spatial Lag model uag Spatial error model ¢i3aun15# 2 wag 3
3. Wisuilsuuszdnsameedumaserindumanisanaes 3 3Ukuu laud Multiple regression,
Spatial lag regression Wag Spatial error regression Taald 10 ¥l Watanabe-Akaike information criterion

(WAIQ), leave-one-out cross validation (LOO) A1 R-square Wazf1 Root Mean Squared Error (RMSE)

W 22



o

215815N15iAKaN15ANET driinmagaunianisineazininen Ui 41 atui 109 unsiAx - guieu 2567

#3UNan133e

a ¢y & v
WANT3IIAIISNUVBUALUDINU

FIdeAiun1snsadeuaugneIasuiiweseyanuuuasuauddladeyaveslsuiounsunn

U

[

pnneludanimfeeluyonneay 2-3 15958 s2ueau 55 1saiSeu taeduniSou 1,981 AW wag

A3 282 AU LJJEJW"\]’]iZN’]ﬂT]&JEJEqJJd ﬁ‘U“U@JuﬂLiEJUIUINLiﬁJU WU mmmaaaﬂuimumn (Mean = 3.72, S.D.

1A a

= 0.16) LLagixﬂUﬂ’NN@Q fdavvesdniSeululsuSesunnas Wu‘muaﬂwm bUULNTE ﬂaii ﬂﬂﬂ’]WVl 3

W efiansuussernialsasounuin vssermialsafouda1ied vegluseduuiunats (Mean = 3.68,
SD. = 021) dwanuswuilesenindsaussuiianadsegluszauliunars (Mean = 3.46, SD. = 0.33) uax

¥

Joyawmantinisuanuasuulni esndidranuduazanuladiii 2 easdendmisnd 1

M13°99 1 afAfuguvesdiuwlsildluniside

AkUs Mean S.D. Skewness Kurtosis
Ansegfdguvesinieululsuseu 3.72 0.16 0.25 -0.41
UIEIMALTNI YUY 3.68 0.21 0.74 0.46
AMUTINLDITE RIS AT oY 3.46 0.33 -0.21 -0.64
s a
ANNDEANY '.'4:'-’.“‘.“.' & Wellbeing
‘ chimg i 1.0t01.9
+ 19t02.8
[ | 28t03.7
— A4 pSlimenen 17 =i I 371046
ufn Nar v Pa . g £ 46105.0
Pre » ”{ ' ! : : . L ,‘ l“'W
P '.” Pong

2 Khwr
" D tion &% Lampang thar
“Park Nat Park. Phrae
bin v tan Nat
Mas NG ® ThaPla Nam

Park Wae Ping Uttaradit

A 3 seAuanuegAiiavvedlsauseuluimindedn

a ¢ v W da 4” oy )
WNAN1FAATICVDAASTNTUNUSLYINWUNAYNITNAEDU Moran’s |

v

HAN1INAABY Moran’s | YBuA¥MARIINNITIATIEYINNTaAnBENYiIensidmallngnlgusaemn

o w

| oA v o ¢ a & A . . i A ' Py aa Py}
WU UDAAANAUNUILYINUN (Spatlal Autocorrelation) E]EJELuLﬂT}}LwaE]E]EJ’N UYFAIAUN WA A LLASUANWUY

mmamwumﬂmwuLﬂ’lmamuawwrmml,ﬂumﬂ (Moran’s | = 0.125, p-value = 0.005) muumauaﬁmﬁﬁq

q

ﬂ']'lllLWN’]BﬂlI‘V]’i]%GL%ﬂ’]i’]Lﬂi’]SMLGIJQWUW

Wi 23



215815N15iAKaN15ANET driinmagaunianisineazininen Ui 41 atui 109 unsiAx - guieu 2567

nan1sATIzikazilsuiisulsEAninmeaslaaaszndnlunanisanasy 3 JULUY

navINMITIATEluanIsannesTa 3 sUluunUdT Tulaa Spatial lag regression anu1saagune
ausullsvesmmegilaulsgsfianAndusesas 74 (R2 = 0.74) sesasniduluiaa Spatial error regression
uazluma Multiple regression Anludesas 69 uay 68 (R?= 0.69, 068) aﬂﬂzﬂimma Spatial lag regression il
ﬂ’J’]@Jﬂa’]ﬂLﬂ?ﬁl@uiuﬂ’]iﬁ’]u’]w?’]ﬁﬁm (RMSE = 0.08) spsasunduliina Multiple regression waz luiaa Spatial
error regression MUY (RMSE = 0.09, 0.10) ilefiansanainaduil WAIC uag LOO wuin lawma Spatial
lag regression ﬁmﬁ%ﬁﬁgdaaﬁ’]ﬁqmﬁmﬁu (WAIC = -122.2, LOO = -122.2) uansliiuinluna Spatial lag
regression LHulinafinzanaenadosiudoyauniian fun1s1eit 2 ieRinrsanduussanivedauys
usstmelsadeuaranusasiossunilsadsuiivssmnaraniis 3 e wud iduussansindife iy

D= - |

wiNN1IATUIUTEANS A mvesluiaalutesdy §3Tedudenldnan1siiasigviannluing Spatial lag

raa °

regression Tumsasunadanudn ussenalsuieudanananiuegilguvesdniseueg1eidedrAnymisaia

(B1 = 0.52, SE = 0.06) luvauzfinnuswilesswinlssdeudmanonruegiiiquuesiniousgwlifidud Ay

raa

adf (B = 0.06, SE = 0.03) wenanfifamuinanuegifiguuetnFeuiianuduiusiulsaseudrades
ag13flded1Ayn19ada (0= 056, SE = 0.14) Famnlilshanuduiustidunswinginisegrauguling
Multiple Regression agvilyilsnaasuteauiunUsvesanuegfilavladosas 8% uazlianunainiadouly

ANSEUNGLANTUATE

M19199 2 Anduuseavsuazdvilisuendszdvinmvedlumanisannes 3 sUluy

Multiple Spatial Lag Spatial Error

Regression Regression Regression

Estimate 95% ClI Estimate 95% ClI Estimate 95% ClI
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R? 0.68 0.74 0.69
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