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ARUCH SAWASRONNAPAK: LIGHTING DESIGN FOR SAFETY: CASE STUDY OF

CHULALONGKORN UNIVERSITY. THESIS ADVISOR: ASST. PROF. VORAPAT INKAROJRIT

RTN, Ph.D., 141 pp.

Pedestrian ways are important in linking buildings and spaces around Chulalongkorn University,
and should be designed to provide ample lighting for safety. However, the lighting design of many
pedestrian ways at the university does not offer a sufficient sense of security to pedestrians. The lighting
problems found are an insufficient amount of light and inconsistent lighting of many pedestrian ways,
especially the ones used most frequently. The survey suggests that, in addition to the amount of light,
other factors that affect people’s sense of security are sex and familiarity with the area. Therefore, the
purpose of this research is to propose a lighting design that enhances safe travel in the areas of
Chulalongkorn University.

This study is survey research. A questionnaire was employed as a tool to collect data.
Participants were 60 people of differing ages and sexes. The study was conducted by asking the
participants to answer a set of questions while travelling around 11 experiment stations within
Chulalongkorn University that had different amounts of light. Statistical analysis was used to test the
hypotheses of the study. The sense of security of the two groups, those who were familiar with the areas
and those who were not, was analyzed through Independent-Sample t-Test and Two-Way ANOVA.

The results of the study show that participants who were not familiar with the areas, while
travelling around the experiment stations and answering the questions, felt more insecure than those who
were. When familiarity with the area, sex, and sense of security were compared, participants who varied
in familiarity with the areas and those of different sexes had different sense of security levels. Such
differences are statistically significant (F (3,356) = 12.076, p<.05). It was also found that the amount of
light, the atmosphere, and the color of light are the factors related to the pedestrians’ sense of security.
Through Logistic Regression Analysis, it can be concluded that the amount of light that exceeds 12 lux
and the amount of vertical light that exceeds 18 lux make both those participants who are familiar with
the areas and those who are not feel safe. When the amount of light tested in the study is compared with
that of the IESNA standard, which is 10 lux, it was found that the amount of light in this study exceeds
that of the standard. This study thus suggests that further research should be conducted on designing
appropriate lighting that suits the public pedestrians’ sense of security.
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2.2.1 29ANsANssnANRUNLINAN AT RILAIRTINg
2.2.1.1 IESNA (llluminating Engineering Society of North America)
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F19NT 2-5 : NIATTIUUANAT LT N NATYATTRIESNA

Road and Pedestrian Conflict Pavement Classification i . .
Area (Minimum Manintained Average Vaies) Uniformity | Veiling
Ratio Luminance
Road Pedestrian R1 R2 & R3 R4 Ratio
Conflict Area Eavg/Emin vmadLavg
lux/fc luxffc lux/fc
Freeway Class A 6.0/06 | 9.0/0.9 | 8.0/0.8 3.0 0.3
Freeway Class B 4,0/04 | 6.0/06 | 5.0/0.5 3.0 0.3
High 10.011.0 | 14.0/1.4 | 13.01.3 3.0 0.3
Expressway -
Medium 8.0/0.8 |12.01.2 | 10.01.0 3.0 0.3
Low 6.0/06 | 9.0/0.8 | 8.0/0.8 3.0 0.3
Mai High 12.0M1.2 | 17.01.7 | 15.01.56 3.0 0.3
ajor
! Medium | 9.0/0.9 | 13.013 | 11.011 3.0 03
Low 6.0/06 | 9.0/0.9 | 8.0/0.8 3.0 03
High 8.0/0.8 | 12.0/12 | 10.01.0 4.0 0.4
Collector :
Medium 6.0/06 | 9.0/0.9 | 8.0/0.8 4.0 0.4
Low 4.0/04 | 6.0/06 | 5.0/05 4.0 0.4
Local High 6.0/06 | 9.0/0.c | 8.0/0.8 6.0 0.4
oca

Medium 5.0/05 | 7.0/0.7 | 6.0/06 6.0 0.4
Low 3.0/03 | 40/04 | 40/04 6.0 0.4

(Refer to Section 3.6 for Intersection Liglhting)
11N : IESNA-RP-8-00 (2000)

IESNA §98 G-1-03  (2003) GeHNEFiNIIAMBANIATTINeANLaeniaid
ANANRUSTE NI N uAsad ez B TneAmuaduuuamieinns g unisdesile
(Guideline Handbook) Liiaws1s AdanmuanginaeiluGeesinge Al

2.2.1.1.1 Y3uraumaug914 (llluminance)
v 1

FNIUANATNAMUANIATFIUTILTNIUUAIATIUIITEUILNSEAY 0.00 Lims
WAZUUAAINTZAL 1,50 LUAT AMNANTWLELNANUNNUANFAY TA8N1UALLATN AN TN
ansnsnueludasdinsinuuafunnuuaiadnesngaaty - 4 and waziA@anegn 10 and
MaAululsBauLazanuNIsANE AMUALBNIMLANEdNANgRaET 5 and uazd

Cod o d o o
ARAEaYN 10 And
2.2.1.1.2 ANNAII9ULUITEUL (Horizontal llluminance)
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2.2.1.1.3 ANNA9LUIAG (Vertical llluminance)
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2.2.1.1.4 ANNANILANANITNTZANLAIFIN (Uniformity)
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2.2.1.2 CIE (Commission International de I’ Eclairage)
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2.2.1.4 UFC (Unified Facilities Criteria)
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Security
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in Relative
Darkness Aggressor
Single
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T o
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917 2-11 Fi@ENIUUINIIN TR BN ULILILAIAT 19289 UFC

7 : Unified Facilities Criteria (2010)
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2.2.2.1 TIEA (llluminating Engineering Association of Thailand)
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4113 Mafamﬂ‘ifawm’mﬁugﬂ (High pressure Mercury Lamps)
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4114 uaam‘[mﬁaummﬁu‘lw‘iﬁ (Low Pressure Sodium Lamps)
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A1sNT 43 AnadY (Mean), dauieiuunnggiu ( SD.), AaTiAnAgel (1) wazAn  Sig 189
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. AN 1
Ak AuLAENu Taifuipaud t Sig
Mean SD. Mean SD.

mmiﬁﬂmmzﬁ -0.63 1.51 -1.70 1.11 3.18 0.003*
WASAINASHASID 0.73 1.61 -1.30 0.98 5.54 0.000*
ANiANaansit
UITNARIHAGD 0.93 1.72 -1.53 0.97 7.69 0.000*
ANgANUAanAsiE
Auasdaian -0.90 1.76 -1.10 1.47 0.50 0.618
dapaulunszanmdalan -0.90 1.80 -1.33 1.32 1.07 0.291

° o aa

* uanAged NTRA Atynean AN sEAL 0.05
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Aade (Mean), doudaiuuninsgu ( SD.), AaDANAALU (1) uATAY  Sig 289

19T 45
wuLdeUnadnsapaaiAntuuTianiiil 2 ssuinanguanduasuarbifuneiud
AnEiN 2
AN AuLAENu Taifuipaud t Sig
Mean SD. Mean SD.
mmiﬁnmmz‘ﬁ 2.00 1.08 1.50 1.25 1.67 0.105
La&sAT9ANHARANEAN 1.76 1.40 1.53 1.04 0.75 0.457
Uaansiy
UTIENAGIHAGD 1.40 1.63 1.07 1.55 0.81 0.420
AN3ANUAansiE
Auasdaiau 2.06 0.86 1.73 1.33 1.09 0.283
fennulunszansdnian 2.26 0.90 1.83 1.55 1.30 0.201
fAtymneaiiAnszaU 0,05

* UANFNIasiNe Nl
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Aade (Mean), doudaiuuninsgu ( SD.), AaDANAALU (1) uATAY  Sig 289

#0niif 3
ADTN AuLALNUT Taiduinaiud t Sig
Mean SD. Mean SD.

mmi‘énmmzﬁ -0.03 1.42 -1.13 1.10 3.97 0.000*
LAIAINAIHARD 0.53 1.65 -0.80 1.21 3.22 0.003*
ANiANaansit

UITENNIARINAGD 0.83 1.36 -0.63 1.06 4.73 0.000*
AN3ANUAansiE

Auasdnian 0.03 1.47 -1.07 1.22 4.03 0.000*
dapanlunszaninlan 0.36 1.79 -0.97 1.37 3.80 0.001*

* uansgaenaladAtyn1ealinnaza 0.05
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Aade (Mean), doudaiuuninsgu ( SD.), AaDANAALU (1) uATAY  Sig 289

AT 4
ADTN AuLALNUT Taiduinaiud t Sig
Mean SD. Mean SD.

ﬁqwuiﬁﬂmru:ﬁ 1.86 1.16 1.53 1.252 1.24 0.224
La&sAT9ANHARANEAN 1.63 1.42 1.50 1.10 0.40 0.687
Uaansiy
U9TLNAGNABIDAINTAN 1.70 1.53 1.70 1.02 0.00 1.000
Uaansiy
Auasdaiau 1.76 1.30 1.53 1.16 0.73 0.467
daarulunseaudnian 1.90 1.51 1.53 1.35 1.28 0.209

o o

* uansgaenaladAtyn1ealinnaza 0.05
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4.3.5 M5IATERTAYANITAITIANLLRALNANUEN 5
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Aade (Mean), daudeaiuninsgiu ( SD.), AIERANAGeL (1) WaTA  Sig 289

#0niif 5
ADTN AuLALNUT Taiduinaiud t Sig
Mean SD. Mean SD.

mmi‘?ﬁnmmzﬁ 2.13 1.16 1.57 1.13 1.97 0.057
LAIAINAIHARD 2.00 1.43 1.53 1.16 1.47 0.152
ANiANaansit

UITENNIARINAGD 1.60 1.69 1.13 1.63 1.09 0.282
AN3ANUAansiE

Auasdnian 1.46 1.65 1.55 1.32 -0.20 0.842
dapanlunszaninlan 1.70 1.60 1.53 1.22 0.53 0.596

* uansgaenaladAtyn1ealinnaza 0.05
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A19NT 4-13 1 Aedy (Mean), dawdaaiuuninggiu ( SD.), AATANAASL () uazA1  Sig 189

° vy X A ~a ' ' ¥ 5% X A
Lmumumummmmgm’luwummum 6 a‘xm’]\mquﬁu@ummmﬂu@umﬂwuw

#0niif 6
AN AuLAENu Taiduinaiud t Sig
Mean SD. Mean SD.

mmi‘?ﬁnmmzﬁ -0.20 1.14 -1.50 1.13 3.68 0.001*
LAIAINAIHARD 0.93 1.52 -1.40 0.81 7.07 0.000*
ANiANaansit

UITENNIARINAGD 0.60 1.69 -1.47 0.86 5.43 0.000*
AN3ANUAansiE

Auasdnian -0.08 1.55 -1.33 1.32 1.18 0.247
dapanlunszaninlan -1.26 1.52 -1.57 1.22 0.88 0.384

* uansgaenaladAtyn1ealinnaza 0.05
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A19NT 4-15 1 Anedy (Mean), dawdaaiuuninggu ( SD.), AATANAASL () uazA1  Sig 189
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#0niin 7
AN AuLAENUT Taiduinaiud t Sig
Mean SD. Mean SD.

mmiﬁnmzﬁ 0.56 1.23 -0.17 1.23 2.39 0.024*
LAIAINAIHARD 1.40 0.86 -0.67 1.02 6.90 0.000*
ANiANaansit

UITENNIARINAGD 0.46 1.35 -0.80 1.86 3.77 0.001*
AN3ANUAansiE

Auasdnian 0,46 1.65 0.07 1.65 1.03 0.312
dapanlunszaninlan 0.80 1.66 0.17 1.66 1.53 0.137

* uansgaenaladAtyn1ealinnaza 0.05
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4.3.8 M5IARIAYANITAITIAULURDLDINEANLEN 8
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AadE (Mean), daueaiunnsgiu ( SD.), AaDANAALL (1) uazA1  Sig 289

#0137 8
AN AuLAENUT Taiduinaiud t Sig
Mean SD. Mean SD.

mmiﬁﬂmmz‘ﬁ 0.30 1.46 -1.30 1.17 4.78 0.000*
WRIAINASEARD 0.73 1.38 -1.37 0.76 6.90 0.000*
ANiANaansit

UNIAGINAGID 0.70 1.46 -0.80 1.86 3.77 0.001*
AN3ANUAansiE

Audatmian 0.06 1.63 -1.03 1.35 2.59 0.015*
daanulunszadniail 0.06 1.78 1.13 2.70 3.10 0.004*

* uansgaenaladAtyn1ealinnaza 0.05
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A19NT 4-19 1 Aedy (Mean), dawdeaiuuninggiu ( SD.), AATANAASL () uazA1  Sig 189
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#0737 9
AR AuLAENu Taifuipaud t Sig
Mean SD. Mean SD.

mmi‘énmmzﬁ 2.13 1.27 1.97 0.85 0.59 0.556
LAIAINAIHARD 2.26 0.98 1.90 1.09 1.40 0.170
ANiANaansit

UITENNIARINAGD 0.80 1.66 0.80 1.39 0.00 1.000
AN3ANUAansiE

Auasdnian 2.30 1.06 217 0.91 0.12 0.899
daanulunszadniail 2.36 1.15 2.03 1.12 117 0.252

T
o o aaa

* uansgaenaladAtyn1ealinnaza 0.05
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4.3.10 M3IAsIzRdaYaNTAITIARLLRAUINAA TN 10
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an il 10 HanwoensldlWindesadnatlszinm dunnamu (Cover way) g9a7n
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LULABLDINTONN 2 NENERaLULILALNNNNANLANFNaTY et liadAnynsziu 0.05

] 1 % 1
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Aade (Mean), daudeaiuninsgiu ( SD.), AIERANAGeL (1) WazA  Sig 289

#0157 10
AN AuLAENu Taifuipaud t Sig
Mean SD. Mean SD.

mmi‘?ﬁnmmzﬁ 1.70 1.64 0.40 1.65 3.52 0.001*
LAIAINAIHARD 1.83 1.41 -1.00 1.53 7.75 0.000*
ANiANaansit

UITENNIARINAGD 1.33 1.51 -0.80 1.49 4.75 0.000*
AN3ANUAansiE

Auasdnian 1.46 1.43 0.47 1.75 2.86 0.008*
dapanlunszaninlan 1.73 1.57 0.73 1.87 2.58 0.015*

* uansgaenaladAtyn1ealinnaza 0.05
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4.3.11 M3IATIZRdaYALLLFALAINADI TN 11
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Aade (Mean), daudeaiuninsgiu ( SD.), AIERANAGeL (1) WaTA  Sig 289

#0757 11
AR AuLAENu Taiduinaiud t Sig
Mean SD. Mean SD.

mmiﬁnmwﬁ 1.20 1.71 -0.30 1.39 452 0.000*
LAIAI ARG D 0.83 1.83 -0.67 1.18 4.39 0.000*
AuiAnilaansit

UITENNIARINAGD 1.23 1.43 -0.87 1.30 5.63 0.000*
AuAnLlaensit

Auastnian 0.26 1.79 -0.70 1.57 2.68 0.012*
dapnlunszanmdalan 0.40 1.84 -0.50 1.75 2.35 0.025*

a o

* uansgaenaladAtyn1ealinnaza 0.05
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anndwzideyanuuaeunNuenagiily 11 anlinesesdaan 159AsE
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2 nguimauLUudeunNnAuiANInAAEaiY Buinuasadwluanin 1 uaz 6
ABAAADINLNITNBNTIUIBIE AR LML LA LN
annsagUuadayasnisnuaniauaniswziiiiunined 4-25 @31lua
wuudaunsuanidy 11 aandl fail
AN3NN 4-25 : agtnauuugaunIn 11 anil
AN 1 2 3 4 5 6 7 8 9 10 11
Bol Co Co Co Co Bol Co Co | Cove | Cove | Co
tazian
lard lumn | lumn | lumn | lumn lard lumn | lumn | rway | rway | lumn
ANNHIANTLE
o 0.90 3.50 4.00 3.00 =50 0.90 2.50 4.00 2.30 2.30 5.00
880 (1.)
TN ULAIAIY
4 15 2 20 12 7 10 2 47 13 8
TTUN
1THNULAIATIY
» 5 18 3 27 23 5 11 3 57 12 3
LN
AuiAnLlaensit
ﬂuﬁjumﬁwzuﬁ -0.63 2.00 | -0.03 | 1.86 2.13 | -0.20 | 0.56 1.46 2.13 1.70 1.20
(MEAN)
AuAntlaensit
ﬂu”ngﬁuLﬂgﬁuﬁ 170 | 150 | -1.43 | 153 | 157 | -1.50 | -0.17 | -1.30 | 1.97 | 0.40 | -0.30
(MEAN)
AuiAnilaansie
0.003 | 0.105 | 0.000 | 0.224 | 0.057 | 0.001 | 0.024 | 0.000 | 0.556 | 0.001 | 0.000
(Sig)
LANAINNARAIN
et . 0.000 | 0.457 | 0.003 | 0.687 | 0.152 | 0.000 | 0.000 | 0.000 | 0.170 | 0.000 | 0.000
sandaensie (Sig)
1UFFLNIAFDAINN
et . 0.000 | 0.420 | 0.000 | 1.000 | 0.282 | 0.000 | 0.001 | 0.001 | 1.000 | 0.000 | 0.000
sandaensie (Sig)
aLLﬂﬂﬁ/ﬂL@u(Sig) 0.618 | 0.283 | 0.000 | 0.467 | 0.842 | 0.247 | 0.312 | 0.015 | 0.899 | 0.008 | 0.012
dapaulunge-
. 0.291 | 0.201 | 0.001 | 0.209 | 0.596 | 0.384 | 0.137 | 0.004 | 0.252 | 0.015 | 0.025
AETALAL (Sig)

[]= uansinsatnafisiadnAtyneadia

[ ]= 42 nqadanlidaansde, neaduliddaiau

[]= %32 nguidnilaensie, neaiiudniau
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4.4 meanlFauiiauiladaanudunusiannuiinilaanss

o

'3 a dlsz =2 [ % C% ¥ di/ dl '
Q’]ﬂ@qﬁﬂ?&@\?ﬁﬂq?’l NFBAINIT ﬁﬂ‘i‘:ﬂﬂ@@ﬁmw‘iﬂﬁlﬂflu AMMHALLALNUN UWAZLNA FID
] o o a dl a g [~
ﬂ’ﬂllg@ﬂﬂ@’ﬂﬂ.ﬂ‘iﬂuﬂ"ﬁ@ﬁy@i“ﬂ’mLﬁ]u KA18170UT memmm;ﬂN@mmmmzmmmﬂu 11
= % o a o [ ¥ d” dl ¥
ADTUNARDILLAA mm@mmLmﬁwﬁ@%mumm@umﬂwumm@gﬂmmu Ineldng

AAZY ANLLUTIULLLAR9NNe  (Two-way  ANOVA)  INBAN®N AINNANRUET8

d}d [

o X A \ 92 o = X
mfmaumﬂ‘wuwLL@ZLWﬁmm'mgmﬂmmﬂﬂ PAINTIHACLREIAANY

4.4.1 msufFauiiauanuAuiReNuuszInAaANNsANUaanie

©
©

anNAgIUNIRaeATall T avnidntaendie 1eenguiReLLLLABLNINTENINg
S R P - da e ey
nanAuaaNunuaz NAuAENUN t An1TINAABINHLAIAIFNNTL (Faulssi) uaz nAaed
¥ o L% = 1 v % ¥ o
grevuuuaaunN (Faudlss) fuasie avnidntaesditvedpevuuuaaunin  (Fouls

FIIN) AINNNTAAIEIdRYA IHNAN1TANHIRINAII9N 4-26 WATANTINN 4-27

. oA = P o . = Y g v
AN919N 4-26 : ﬂ']l,’ﬂ@?;lL@ﬂ]ﬁmmﬂ']’mgﬂﬂﬂﬂ’ﬂﬂﬂﬂ LL‘LNI?]’WNLWﬂ“ﬁ’]EIMQ_NLLZ\]W‘]Q']M@uLﬂEIWHVlLLZ‘];'iVLNﬂuLﬂE

i
iduipeitud Aupeitud FaREITAtingI
LWATNE eSS 0.77 -0.96
LWANEL -0.88 0.07 -0.84
AREITATIATI -1.79 0.80

N3N 4-27 1 HANNIIAIERANLLLIUILILARINNNIENININALAZ AHA AL NLTIFBHARAINTAN

taansie
Type Il Sum of
Source Squares df Mean Square F Sig.
VA 1.012 3,356 1.012 0.456 0.500
mmﬁumﬂ‘ﬁuﬁ 189.113 3,356 189.113 85.105 0.000*
LA *mmrﬁjumﬂ 26.835 3,356 26.835 12.076 0.001*
i

A o o o

a. R Squared = .194 (Adjusted R Squared = .187) * uAnaAvad WTad Ay neadanszau 0.05
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pineiuatelitdAny (F (3,356) = 0.456, p>.05) AaunguAWd AuALNUNATUNAUN
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mmi’ﬁﬂﬂmmﬁﬂmqﬁuﬂﬂwﬁ AANATUNNADR (F (3,356) = 85.105, p<.05) Wazlile

|
¥ [ IS

a =2 dld dlij d‘ ] = ] [ =] o ] o 1 =
WansnDapAuiANAAENURANNTL Welwas AU AN sansitazsneiueeneg
UednAnuneads (F (3,356) = 12.076, p<.05) Inanguaulaifuiasiuimeandaian
UaaasiaunninguanldAunenunmate uiielanisaasnAfuALN UL AT

Sy X A o oy o ' a v X 4
VI@uLﬂﬂWHWﬂ@Ug@ﬂﬂ@@mﬂﬁm’mﬂfJ’]LWﬁMQJQ@uLﬂﬂqu

'
oA

ANNANGNT 4-26 UATANIINN 4-27 WLIGT J Main Effect 951dnanguiAuiasuazngy

q

9 1
a a

Y P | Ay a A a ) ] Yy A A
1N@uLﬂﬂWHV] I@ﬂﬂ@ﬂm@uLﬂﬂNﬂqLﬂ@ﬂL@Tﬂmm 0.80 @Quﬂ@ﬂim@uLﬂﬂquNﬁqL@@ﬂL@sﬂ

AR -1.79UANANSTIU -2.59 AAUNATIENARALLATATIR -0.96 LAZINANNNALDALLAT

=K

AR -0.84 TIWANFANTY 0.12 FadAeas inaiAeaiu Laziilanansounia Interaction Effect

'
=

! : oy & A Y X A . &
NUINTENINUNATILNAULALNUN LNAVEN . NAULALNUN, LWﬂﬂ]’]EIiM@HLﬂEIWLW]LL@ﬁLWﬁ

a (5% d’j dlal . d‘ o o
Mm\ﬂu@umﬁlwumu Interaction Effect dNULAaZNL

442 nmadsaunauilaagmnin LEI 4919 ADNUNARAY LA ANENAUDY
v 1 Ve s
USFLNIARNINLIARANFABAINSANURDANY

N3ALATIEIAYINLLTsuILLABIMIN( Two-way ANOVA) iwaiflunnsagilises
ANHANAUFLITIINIAAN NI AR BN LA T LA AT WLT AN TnAaasiLANFANUaansit
Tnedinsnziiainnisuiean1iing 11 an1iinaaaseaniu aninlauazan 1 Bngdne punng
a [y 1% dal v P dall IS
BAsziussEnIAANINLIRAdeNIasu agllddn annlin 3, 4, 5, 6 uaz10 HussENIA

> ' . PP = v a4 A o
ANTNUIAABNAIN dUd D1UN 1, 2, 7, 8,9 Uaz 11 HUIFLINIAGNINUIARBNHA LiNati
dayanisidanfrauiaunwaiAgANdNRLs I sUIsEINIALATANEAdS Taeinig
ARAITRANNATULNAINNIATg TR IESNA  Tngldinausiifnnniuasadiaiafe g
STUNUNINNAEaWINAL 10 And anntinaseediuasadng uiinffunnuasadnetesndn 10

o

v ! 1
And an1ivaaasiuila annusifinaIaNalnaneeiiTaslTunasaing
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IUFRZADRLS FIAnTN 1, 3, 6, 8 uay 11 HiFNULANAI9TRENdY 10 And nadily
A0NTNAAAINNA RAUADTN 2, 4, 5, 7, 9 UAY 10 NIFNIULAIRINNNINAINYTaWNAY 10
[ o A 1 [~] al dl 1 9:/ a a o 1 1 a = o
and daduduaniiinaasniadng Tness ausfgIun1midy 41 uaaadatfnmaniil (Fauds
U 2 % £% al 1 =R o o a
Fi) waz UsIENNIA annuandan(Fulasi) Anasananuidntassdalunisdyamiaiu

(Fautlsaw) anneaieszidayalAHaANIIANEIFINANINT 4-28 WAZANIWNT 4-29

FN3197 4-28 : ANRALLATATINANEANLADATY TEUINAN AL LIIENNIALAZAIINERIAT

UITLINALA UFTENNIARINN AleAeIATATIASIY
UAILTR AN THA49 1.90 1.53 2.66
NIRRT R -0.25 -0.71 -0.60
ANLRAtIATATIASIY 1.77 1.17

AN9NT 4-29 © HANIIIATIZFAIINLLFU I UILIUABININIE NI BAIAI LT UA DN WA LTI NA i

HarINFANLUaoasE
Type Il Sum of
Source Squares df Mean Square F Sig.
wggannanil 26.053 3,656 26.053 12.057 0.001*
UT98NA 735.032 3,656 735.032 340172 0.000*
wggannann il 0.348 3,356 0.348 0.161 0.688
UFFENNIA

aa

a. R Squared = .343 (Adjusted R Squared = .340) * uAnANag WTRE AN adanszaL 0.05

I '
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