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Table 1. Indicators of different areas of light and its pollution

b sl
Indicators

039>
Area

&5 Soglle
Light pollution
&g Ble (S, o0 )0 ®
Ilustration of light sources
GoP S B g SRS,
Light shine and dazzle
639 595 9 b Glawl

Sky radiation and Optical encroachment( Gabriel et al.2014)

(Atashpar gargary et al, 2016)
G50 Wl e
Wasting energy
SN
electrical Power
Graye®
electricity Cost
&5 &b gyl ®
Types of light Sources
( Bani Fatemeh, 2006)

by Ll
Awareness of:
obwsl cds 1 (5,9 ‘_,;o,ﬂ ol gle
Effects of optical pollution on human health
(Knez,2001) ( Kristen and Randy, 2007)

055,y (euliidly,
Light Color Psychology
( Chepesiuk, 2009)(Babakhani,2016 )
oL
Awareness of:

&31050,85 o 2lidy) St >k
Design of lighting and lighting systems
S5 Fogll 2alS slaogs e
Patterns of optical pollution reduction

(Atashpar gargary et al, 2016) (Molavi and Nikbakht, 2014)

b bl
Awareness of:
bl (S5 5 (Fean 155 9 6y5 Sogll Il

Effects of optical pollution and artificial light on animal life
OlalS (S a2 p estan 15 5 5y Sogll gl e
Effects of optical pollution and artificial light on the life cycle of plants
(Molavi and Nikbakht, 2014) ( Kristen and Randy, 2007)

(Atashpar gargary et al, 2016)

395 03lko g o090 plro o ludy) oy

Description of the lighting of public passages and shops:
(oleby oliee 4z 53) o)l 5 00ly olple (Kiws ol
Feeling tired of pedestrians and riders (resulting in brightness)
(031851 31 i 45 9 o5 a0 4 (B g comlin olidg) ) o 40 il Ll
Feel safe at night (adequate lighting, not too low or too intense)

(L S5 amis j)olple Giomdy 5 G pdy S8

Irritability and distress of pedestrians (as a result of light distortion)

( Alavi tabari, 2015) ( Gabriel et al., 2014)
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Concepts

slazsl
Economy

Ceblage
Health

Safety

Environment
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Social
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Table 2. Descriptive characteristics of the samples

09,5
Group
JS -
Total owloj!
The IS
- Control
experiment
16 9 7 18-30
14 8 6 31-44
A
8 3 5 49-59 ge
More than
2 0 2 60
40 20 20 g
Total
oo 25
7 3 4 Under the
Diploma
13 7 6 ke
Diploma Eeass
olooisd  Education
10 3 7 Associate
Degree
10 7 3 orbesd
Bachelor
40 20 20 g
Total
6 3 2 Under 5
years
1 7 6 5-10 5 aals
work
14 3 7 11-20  experience
9 7 5 Over 20
years
40 20 20 g
Total
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Table 3. Descriptive characteristics of research variables in the pre-test and post-test of the awareness survey

J S 095 helosl 09,5 G 93 s e
Control group Experimental group Research variables
L o st Gzl S o st Gl sl
The standard The standard
Mean S Mean -
deviation deviation
5 o9l 5 495 el
Contamination
4.1500 2.00722 6.6500 1.13671 6 Sl s oladloze=
Economic field and optic burning
3.7000 1.65752 6.7000 1.26074 S99 T3l g Sl 0j>
Health and pollution
4.5500 1.82021 6.2000 1.70448 698 535 ol s> o953l o=t
Safety and light pollution Post-test
635 Sl 5 95 (danmmacins; 0jo>
3.2000 1.64157 6.6000 1.39170 The environmental field of light and light
pollution
BTY g;%ﬂ 9,9 tleixloje>
20.9000 5.75738 29.2500 3.36976 The social sphere of light and light
pollution
40.4000 9.71380 62.1500 5.46062 J5 oed
Total score
65 Sl 5555 merla
Contamination
4.1500 2.00722 4.3500 1.50852 658 Tl g olaidloje>
Economic field and optic burning
3.7000 1.65752 3.4000 1.27321 S99 T39Il 5 Setlage 0>
Health and pollution
SN H o) . N
4.5500 1.82021 3.9500 1.84890 $8 S 5 ol s> NS
Safety and light pollution Pre-test
SH9 u;"?” 559 sl j 059>
3.2000 1.64157 2.9500 1.60509 The environmental field of light and light
pollution
5% Sl 5 595 eleizl 039>
20.9000 5.75738 21.9000 5.63728 The social sphere of light and light
pollution
40.4000 9.71380 39.7000 9.50402 S o
Total score
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Table 4. Kolmogorov-Smirnov test to examine the normality of data in the awareness-raising

J S 0,8 o3l 09,8 93 (Sl puiio
Control group Experimental group Research variables
o lA'l
’ ce- 3,5 alsS o e
A & FgalsS & oline e & lolins
hatt Kolmogorff Bt
Result Kolmogorff Significance Result statistics Significance
statistics level level
5 S99 5,95 putlae
L s &35 S 58 ot
e 734 655 Je 706 701 Light Concepts and
Normal Normal ; Do
Optical Contamination
5 Sogll 5 goladl o
bs Lo & Sodll s s 35>
Jer 834 491 Jer 775 585 Economic field and optic
Normal Normal .
burning
JL°)" 837 485 JLA)" 743 638 So <;‘>5J-‘ 9 ‘-""“'bﬁ‘ 059>
Normal Normal Health and pollution
JL")" 732 658 JL")’ 615 843 8o gsf'>9n 9 g5"‘°"‘ 09>
Normal Normal Safety and light pollution
9,8 el 0j5>
s 703 706 s 814 522 S5 5]
Normal Normal The environmental field of
light and light pollution
L S]] 5 Lo o
by b 0% Sogll g8 sleizl 09>
Jer 741 643 Jer 1.252 087 The social sphere of light
Normal Normal ) .
and light pollution
s 734 655 s 816 518 IS o
Normal Normal Total score

Wly S8 yukio (il slgg8 (o) 32 Slx WS 905! -0 9o
Table 5. Box test to check the covariance of dependent

Wil ylg Sglwd 9590 30 ¢! go3l - 7 Jgu
Table 6. The results of Levene's test on the equality of

variances variables
axye axye C ® i . ]
Feell ¥yl S‘S)bl:w Vari;bles 30991 &;);(‘t’;‘s:
ignifica
dr1 dr2 nce level
23 S¥ g;aﬁﬂ 9% f“"'“l'“"’
8 1 38 134 | jght Concepts and Optical
Contamination 1.460 F
8 69 Sogll g soladl o3>
3 1 38 328 Economic field and optic
burning
16 1 38 208 &8 Sogll 5 ceblage 05> 21 V solyl as o
43 Health and pollution Degree of freedom 1
24 gy g S Shelee
26 Safety and light pollution
o3l 5 558 araions ) 055> 5311.030 Y solylax o
1y 28 992 &5 Degree of freedom 2
4 The environmental field of
light and light pollution
. é T . - o
0y g gy RSTE e 080 $olobee e
69 : The social sphere of light Significance level

and light pollution
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Table 7. Four types of tests to determine the level of awareness between the experimental and control groups

20 ol ax 0 slas

o) E s9  Freedomd &olobro gl Ul o bl ol
Value o0 reedom degree Significance level ETA Coefficient Statistical power
df error
0.806 18.729a 6.000 27.000 0.001 0.806 1.000 _
Piley effect
] |
0.194 18.729a 6.000 27.000 0.001* 0.806 1.000 ’_S'Li’ sl
Wilks Lambda
4162 187292  6.000 27.000 0.001° 0.806 1.000 ks
Hoteling effect
P9 adyy (S )5
4.162 18.729a 6.000 27.000 0.001* 0.806 1.000

The second largest
root

Sl el 05> 50 om0 S0l 05,5 (AT i
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Sxop Fr g5 3l e e ¢ ijgel 050
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18300 HLES iz
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2 x0y0 0) (38 55 4 jote (g0l 090
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Sl 009y Jlobize o/0 Y 3l S la
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Table 8. Analysis of covariance to examine the differences between the two groups

T o . . o R & g0z
RS Gl e o I tosle i
. &lobxe = Ol g0 ol 4o [ JPRE N aly yaro
Statistical ETA .
power Coefficient  Significanc Mean df Sum of The dependent variable
e level squares squares
So9 ;%ﬂ 9,95 pedlae
1.000 0.738 0.000* 90.036 84.031 1 84.031 Light Concepts and
Optical Contamination
&9 Sodll 5 (solaidl o>
1.000 0.519 0.000* 34.546 50.803 1 50.803 Economic field and optic
burning
1.000 0.508 0.000* 47.679 83.187 1 3187 ¥l b e
Health and pollution
P ] . ot
0.900 0.259 0.002* 11.173 33.206 1 33.206 S ke 2 ! 5~
Safety and light pollution
99 (shwrrelunj 09>
1.000 0.605 0.000% 48.960 93.092 1 93.092 &5 5]
The environmental field of
light and light pollution
% S3dll 5,95 eloizl 039>
0.841 0.192 0.031** 3.240 55.976 1 55.976

The social sphere of light
and light pollution

ot 0 9 IYF e S5 09,8 VY talesl 09,8 sl
O S 09,8 eV (talejl 09,5 sl (yge5]
4 azgi b &5 5w plgiee bl o b
B ead slre Ghme daosls @iy oo Jloy
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ol o] o9 Led g a5,las ,Ld, ;o (6 lobae glis

Ol anglio) 1) ojled Jouzr 4y azgi b ogdi e

P <e1-5 mlaw o lolins s P<el-1lahaw o lolies s

oo Sijoal bl 1 3bos ¥ Jlges (y505] gl
8y i Olie 2 Gy Sl 5 e 4 bgye
Agles Gl pes 4 pad Ll lhloeslie 5 a8
£ ,ls )_..:L'
PGS ¢ P YU RS DN PR R
5 090)] Dl ) oz Ly e o lailil Bl
sl 00 03,51 talojl g J 7S 09,5 55 (ga3l g
JrS 05,5 Gl el b 00 el sloo s
09,5 &lp ogesl e yo 9 VYA Lislesl 5 VYO
520 yoi yrizmans sl VEIND Linlos] 5 VYIS S
JrS 05,8 lp sl Gy 5o o bl Bl
03,5 sl 905 a5 5 VYDD Limlesl o VVYY
5 0aliil b s sl VYYD i)l 5 V5 S
GV oled Jouz 50 iyl —8 5 50lsS (1505
Al asby megh gleesls o Jlog swyp
hlo (i B3 jiie 5800 ovalive a5 jsbilen
Ol Ol 6 lolire slaghaws asn 5 cool Jloyi a558

0395 Gl )0 olesiae slaghan aibe o0 )

VWAV 5ol oF o led (o035l 0,90 ¢ Jaors pole aslilad

INg



Loy age 5 Gl oy

ol 00,5 S gl G A Ced oA
& 09l @ Gezee Y ojled Jpar Sl
S 50 S 098 Sl anlie jelate a4 aly
S o) @ s e lad ) g3l G g e
Gt Ot |y CIOFD s L) (g loline ciglis ey
@ azg b ams i s S5 a3l e g 9]
& S lger A ojled heosi GlaShy Jeuxr
Glooyed (503l i g 0305l o 5 S 095

Lol 05,5 S o2 s S5 (1S0ke

O 90 (T 3Ly yudie hmogi (S 39 - Jeux

093! M 9 003!
Table 9. Descriptive characteristics of the behavioral
variable in the pre- and post-test

09031 Gl 09051 om
Pre-test Post-test
S I Lo
Experimen Control Experimen Control
tal tal
12.8000 12.50 16.15 12.65 N
Mean
Sl ol
1755 1732 1735 1.69 o lustl
The standard
deviation
1000 1000  13.00 9.00 ot
Minimum
16.00 16.00 20.00 15.00 o L
Maximum

oy (o (6l B S 9ol gF— i ol (33031 Ve Jga

w HUd, 50 bools yog
Table 10. Kolmogorov-Smirnov test to examine the
normality of data in behavioral testing

o905 om Ry
Post-test Pre-test
Jas glesl  Js Glabel

ControlexperimentalControlExperimental

o )bl
0.813 0823 0925 0.695 S5 5dsS

Kolmogorff
statistics

b

0.523 0.507 0.360 0.720 s lolins
Significance
level

gl 55 (7S 5 Gtalejl 09,5 99 (93] (g slo0 o
P o 3lee 100 5l i g) o3l s bl
OF I a5 090 atbndy 09,5 55 (milly sl
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Table 11. The results of t-test to compare the mean scores of the pre-t and post-test in behavioral testing between the
experimental and control groups

A0 plseb! o s9kie 4 o8l (39051
2oy Lo (uRilao g lio jgbiio a1 (' (390 ] Loyl slg 50
95% confidence T-test to compare the mean Leven test for equality
level of variances
Sl il glas S o o
o omlk o }76 | S5 e |
Upper Lower  °° e R i sl 8 "l‘“” F
limit  limit Standard Mean Significance df Significance
deviation error difference  level level
1.4097 -0.809 0.54820 0.30000  0.587 ™ 38 0547 0972 0.001 U‘fb")b ‘5’*'? ]
Equality of variance  ;ys03! i
H| | -
14097 -0.809 054820  0.30000 0587™  38.000 0.547 oty salnpss Pre-test
Inequality of variance
4.60442 2.39558  0.54556 3.50000  0.000" 38 6415 0817 0.054 u‘fb“)'S “51*'# ]
Equality of variance (5031
H| | -
460447 2.39553 054556 350000  0.000%  37.953 6.415 ofy snlnpae o Posttest

Inequality of variance
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Table 12. The results of t-test to compare the means of pre-test and post-test in behavioral measurements between experimental
and control groups

aly & 3305
Paired t-test

c:h:” i Qo0 40 liseb! o Szl glas Syl gl
S sl 95% confidence level s = _
significa : oSl oyl gy b 09,5
nce level Vi oo omly v Mean The Mean groups
L . deviation standard .
Upper limit Lower limit error deviation Difference
0.001" 19 -6.15 -2.210 -4.489 0.54423 2.43386 -3.350 Rbesl og )5 gl X ogal i
Pre-test x Post-test
0545™ 19 -0.616 0.35987 -0.65987 0.24360 1.08942  -0.15000 JrS 058 sl X osesl
Pre-test x Post-test
P<./e0 b o ol
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Introduction: Light plays an important role in human life, however, the development of light sources which
is meant for human comfort, sometimes causes them discomfort. Excessive and unnecessary lighting in
shopping centers (i.e., light pollution), especially in the commercial segments of the cities, can be harmful to
people’s health including the sellers, customers and passersby. The level of knowledge and awareness of people
about light pollution and its adverse effects on the attitude and behavior of people have been proven to be very
important. Therefore, in this study, the influence of education about light and light pollution on the level of

shopkeepers’ knowledge and behavior on the matter was investigated in Nahavand city.

Material and methods: In this study, we exploited a quasi-experimental design and collected data using
questionnaires. The validity of the questionnaire was approved by experts and its reliability was confirmed
with Cronbach's alpha. The statistical population of this study was 40 shopkeepers in Gheisarieyeh Street of
Nahavand city, which were selected based on investigator’s judgment and then were randomly categorized in
control and testing groups. Pre-tests were done and then seven hours training were performed for experimental
groups and finally, a post-test was applied. The obtained data were analyzed with Kolmogorov—Smirnov test,
independent-samples t-test, student’s paired-samples t-test, and analysis of covariance tests (ANCOVA).

Results and discussion: The results of ANCOVA and t-test showed that the mean score of awareness and
behavior variables were significantly different between experimental and control groups after training (with
95% confidence). The effect size of training for shopkeepers' awareness variables including the light pollution
concepts and dimensions of economic, health, safety, environmental and social were, respectively, 37%, 51%,
59%, 25%, 60% and 19%. P-value for behavior variable was 0.000 which was lower than 0.05.

* Corresponding Author. E-mail Address: m.larijani@rey.tpnu.ac.ir
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Conclusion: This study showed that education on light and its related subjects (e.g., light pollution) may be
useful in increasing awareness and promoting the behavior of shopkeepers. Therefore, increasing public
knowledge in order to change the behaviors of sellers and shopkeepers, especially those active in night hours,
is of great importance.

Keywords: Awareness and Behavior variables, Education, Economic, Social and Environmental Factors,
Light pollution.
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