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Comparison of the Lighting Environment in Study
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Abstract

The research aims at providing data needed for planning the lighting of a study room by comparing the
lighting environments of study rooms for wrban and rural juveniles. The subject of the research was 300
students in middle schools in Daegu and Cheongdo-gun, Gyeongsangbuk-do (Daegu 150 houses and Cheongdo
150 houses), and their study rooms were examined.

The following is the result of the research.

First, rural students stayed more time in their study room than urban students. The task that rural students
(studying) and urban students (studying and using computer) all did in their study room was mainly visual
work.

Second, although the sizes of rural study rooms were bigger than those of urban study rooms, urban study
rooms had more light sources than rural study rooms. In the rate that of having a task lighting, the
city(87.1{96]) was higher than the country (45.7(96]). However, the rate of using a task lighting was lot high in
both the city and the country.

Third, the result that compared the average values of illuminations on desk planes was that the average
value of the city was 3.4 times higher than that of the country. Also, the average value of the country did not
meet the standard illumination of Korean industrial standards (KS). In particular, it did not reach the lowest
standard. The result is related with that only 52[%] of students who had a task lighting used it.

Finally, the satisfaction of lighting environment in the city was generally higher than the country. Especially,
although the country had a low illumination, the user showed a high satisfaction. It indicates that people living
in the country need to understand about the needs of illumination.
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1. Introduction

The lighting environment of study rooms for
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lighting of study rooms are divided into the seeing
lighting, and above all, brightness should be
secured in terms of the amount of a lighting.

However, the country is mostly composed of
single-family houses, and the brightness of most
of their study rooms is not secured. When
comparing lighting methods appropriated for study
rooms between the city and the country, there are
a big difference in the use and environment of
study rooms. Thus, the research tries to provide
fundamental data to plan a reasonable lighting
environment  for study rooms reflected the
characteristics of regions by comparing and
analyzing the lighting environment of study rooms
for urban and rural students.

2. The Process of Research

The research carried out questionnaire and
survey examinations. The survey examination is
presented in Table 1. Using SPSS WIN 140
program, an analysis using frequency, average,
crosstabulation analysis, descriptive statistics, and
So on was carried out.

Table 1. Experimental Conditions

-Gty and the country of midde school
students are studying in 300 households

- Daegu  metropolitan city 150  households,
Cheongdo-gun 150 households

Research time | After sunset

Minolta digital illuminometer T-1, Measuring

tape, Laser range finder

D Space size

@ Type and number of light sources

@ The use of lighting and light distribution

Research topics @ Floor plans

(& Dominance color

® Internal Humination@ point measurement)

and a desk lighting Measurement
Research methods | Research of visit actual survev
Investigate period |From December 207 to March 2008

Investigation

Measuring tools

3. The Result and Analysis

3.1 General Facts of the Surveyed
Subject

The general facts of the surveyed subject
present in Table 2. The country has more family
members and rooms than the city. While the city
had the highest percentage (73.6(%)) in the case of
living alone, the country had the highest
percentage (48.3[%]) in the case of living two
farnily members. It indicates that since the country
had more users in a space than the city, an
interest in the study rooms of the country should
be needed.

Table 2. General Facts of the Surveyed Subject

N((%))
Region .
G G

Chsicanio . iy
Ner W&y | B

Geter Vo | B | n
B | B35 | 1 @7

Age Medam !l | X065 | 2 (13
MSD | 7003 | M3 W

foks | 12(G) | D

T , ;

Memmbrofyour | s | B | 869
faily members (Prsons) ™o ™40 (99 | 550 090
ok | W6 | 8610

et L0 g | 5G4 | 61063
in your house MSD | M) | 45165

I e | 4

. N WEo | BEY
Clssom cse o enfoie 3 5034 | 2048
(Persons) More than 4 ) 9601
MSD | 0Gm | 230

Relationstips with users | brother, sister | 3 (100) % @3
{use two or more people) Other - §07
Taks | 860 | 06

o 3-5 | B@Y | B0
Usg C’("Ts?mms tme 6-10 | 604D | 12(89
ime) Moe a1l | 5030 | 185

MSD) | 300040 | 3864

S| B0 | B 6D

o Gmpiter | 5035 | 80D
Prrcge works Seep 3020 | 150000
Other : 7040
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It is thought that the reason that the country
has a longer average use time than the city is
because the country has more self-study types
than private education. In the things that the
urban students did in their study room,
‘studying(94.4[%6])’ was the highest percentage. In
the case of the rural students, ‘studying (56.7(%6])’
ranked first, followed by ‘doing computer
(287(%6]). The result shows that there was a
difference in the things that the urban and rural
students did in their study rooms but that the
thing that urban and rural students mainly did in
their study rooms was visual work.

Table 3. Hoped to Improve in Lighting
Environment of Study Room and When
Replacing a Lighting Sources

N((%))
Region} ,
Clasification Gy | Gty |
brightness AT | 1A
. lighting design 7 | 5340
g | g peomae | 6100 | 5233 | s34
classroom .
. uniformity 366 | 17113) | e
environment
None - 10( 67)
Other - 1040
Wha life is finished BT | 64
" When the Flicker 65 | %30
en
When the black both 1051
g | e RSN | g | 10
. sides P
a light source
Perfodically 420 1 960
Other - 4D

Significance level *p{.05, ***p{.001

The points that people hoped to improve in
lighting environment of study rooms follows as.
Table 3 shows that the urban families hoped to
improve ‘the uniformity of lighting’ and ‘the
performance of lighting instrument, and the rural
people hoped to improve ‘the design of lighting
instrument. The research presents a conscious-
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ness difference between the city and the country,
illustrating that the urban families wanted to
enhance the uniformity and performance of
lighting instrument from the terms of lighting
quality and the rural families focused on the
design of lighting instrument that exposes the
outside of lighting instrument.

3.2 Status of the lighting environ—
ment of the surveyed subject

Table 4. Space Sizes and Desk Height of the
Surveyed Study Room

N((%])
Region i
Classification i Gty Courtry ¥
5orless | 960 19(12.7)
) 5-10 104(693) | TU473)
Spaie S uew | wan | g Halloee
" More than20 | 3( 2.0) 2(153)
M(SD) 876(4.36) | 11.42936)
5 orless | 3(20) 8( 55)
. 80.867
Desk height | 51 -75 | 136(%07) | %0612 s
m) |7 More than| 11(73) | 49333
M(SD) | 7047(693) | 7498(13.46)

Significance level ***p(.001

Table 4 shows the results that the space sizes
and desk height of the surveyed study rooms were
measured. The average space size of the city was
bigger than that of the country. In the number of
people who used a study room in the city, the case
of one person using a study room was more than
70[%6). The case of more than two persons using
a study room in the country was more than 70(%4].
Although the country had a wider study room than
the city, the country did not secure an enough
space due to the more users compared with the
city.

The result that measured the heights of desks in
the study rooms shows that the rural students
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used higher desks than the wban students. In
particular, the case in which the heights of desks
in the country were more than Pem was 33(94]
unlike that of the city. It is thought that the reason
that the rural desks were higher than the urban
desks is because the rural people used tables or
other furniture instead of desk.

Table 5. Status of the Lighting Environment of
the Surveyed Subject

N((%})
. Region )
ity Country I
Classification G " '
Only 2 general lighting | 332200 116738
Only 2 Locdl
Method of usi ; 1007 Bt 409
ORI gt f 20
the lighting et i+ Lacd
tl .
nem! I.g f& 1673 vl
Lighting
1 A 845501
'Tze,““‘“b“ i ? W | |
lighting sources , ] R i
3 (233 3
wed in e S wE
- More than 4 - R A
classroom
MISDH 20060 155072
Direct lighting 18%6 17807
Indirect lighti 7 4
@ml ndirect lighting 100 gt —
_ lighting | Semi-direct ighting 107 8 55)
Lt Gened e Ighig |~ - 24
distributi - -
Diract lighting 114(%s! L0
on Wy
fask Indirect lighti - S0
. . ng ! PARE
lighting | Sem-direct lighting 434
General diffuse lighting - 3 60)

Significance level ***p<.001

In the case in which only a general lighting was
used as a method of using the lighting of a study
room, the city was 22[%] and the country was
73.8[%), which shows a big difference between the
city and the country. Also, in the case in which the
number of light sources in a study room was one,
the city was 14.4[%6) and the country was 56194].
This case indicates that the country needs more

o

numbers of light sources than the city because the
country has wider study rooms than the city
(Table 5).

Table 6 shows the facts related with stands,
which is a task lighting, on the desks in study
rooms. In the number of stands put on tables in
study rooms, the city presents 87.1[%] and the
country presents 45.7[%], which indicates a big
difference between the city and the country. The
case in which families did not use a standard
although they had it is high in both the city and
the country.

Table 6. Task Lighting on the Desks in Study

Rooms
N((%))
o Regon City | Country )G
lassification
The stand Have 18871} | 69457 P
holds absence Don't have 190129 | 81538
If you have a stand, Use 61527 | 30435 .
) 5064#»
do vou use it? Not use 81473 | 365
Dazzling light | 20481 | 1144
Does not stand to | Hof temperature | B0 | 7219 -
Teason ; '
There ;§ o 8D
necessity
N Users of the right | 52413 | 34(466}
Position stands 30
Users of the Left | T4(R7 | 3534

Significance level **p{.01, ***p<.001

As the reasons that the urban families did not
use a standard, ‘hot temperature’ and ‘dazzling
light’ ranked the highest. As the reasons that the
rural families did not, not feeling its necessity’
ranked the highest, followed by ‘dazzling light.
Based on the research’s result, aperformance
mmprovement of lighting instrument is needed in
the city and the country. In particular, it is thought
that recognition for the importance of lighting
largely lacks in the country.

In the question for the spot in which a stand
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was put, the rate that the urban and rural families
put in a right spot was about 50[%). It is thought
that people do not know well about the right spot
of a stand on desk, and an education for the spot
of a stand needs. That is, considering that people
did not pay attention in efforts for the
improvement of brightness such as exchanging
lighting instrument and using a local lighting but
they had a high demand in the design and
performance of lighting instrument, education for
practical lighting environment is needed.

3.3 Analysis on the measurement
illumination of the surveyed
subject

Table 7. Inside lllumination Average Values and
Hluminations of Desk Planes

N((%))
Region )
Classification Gy ) Contry | X0
. 100 or less - 49(34.0)
fide RV B C P
afifZZaiﬁie N30 | Uy | 18125 10:ﬁ97
(i) 301-400 26(176) 321
More than 401 |  1281) 1N
M(SD) 254.68(91.79) | 131.82(70.66)
100 or less 320 53(36.2)
_ 101-200 8(54) 43(29.6)
[Huminations ~
of desk 201-300 6(4.0) 0038 | 257109
olanes () 301-500 16(11.2) 96.1) ek
501-1000 49(33.0) 17(11.6)
More than 1001| 66(44.3) 427
M(SD) 864.20(505.36) | 253.64(313.33)

Significance level ***p<.001

Table 7 shows inside illumination average
values and illuminations of desk planes. In the city
there as no case in which the inside illumination
average value was less than 100[lx]. However, the
country shows 34[%] for the case. The average
illumination value of the city is 254.68(1x], and that
of the country is 131.82[Ix], which presents that
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the illumination environment of the country is
VEry poor.

In the case in which the illumination of desk
planes is less than 300[x], the city is 11.5{94], and
the country is 79.6[%), which shows a very big
difference between the city and the country. In the
case in which the illumination of desk planes is
more than 500[Ix], the city is 77.3[%] and the
country is very low. The result that the average
values of the illumination of desk planes were
comparedshows that the city is 864.20[Ix] and the
country is 253.64[Ix], which presents that the case
of the city is 34 times higher than the country.
The reason that shows such results is because the
illumination of desk planes in the city is high by
using local stands but the illumination of desk
planes in the country is low because they hardly
held a stand or did not use it even if they held it.

A 3011 of KS suggests that an illumination
needed for studying and reading in the study room
of a house is 600[Ix] at the minimum level,
1,000(Ix] at the standard level, and 1,500(Ix] at the
maximum level. Also, it suggests that an
illumination needed for playing is 150-200-300{1x].
These figures are illumination standards when a
general lighting and local lighting are considered
together.

Table 8. Rate of the Average llluminations in the
Study Rooms

Reference Aversge Average luminations /
umnations | Teinations | Reference Aluminations * J00(%))
Section () (xh City Country
Mini) Stan| Maxi ity ooty Mini | Stan | Maxi] Mini] Stan) Maxi
mum| dard| mum| mum | dard | mum{ momj dard | mum)
e ighing 50| 20| 90| 548 | 12 | S5 | S N ot o | g
action | action
Local
lettng Satisf
(Mlumirations 1 600 | 1000] 12001 86420 | 23364 o %4 | 5761 £23] B4 169
of desk
planes)
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Table 8 shows the results of the investigation
on the standards of the average illuminations of
the study rooms. In the case of the city, the
average illumination of general lighting is
25468[Ix], which meets the lowest value and
standard value of the reference illumination, and
the maximum illumination satisfies 84.9[94] of the
reference illumination. However, as the illumi-
nation of desk planes is 864.20[1x], it meets the
minimum reference illumination but does not meet
the maximum reference value,

Also, in the case of the country, the average
illumination of the general lighting is 131.82{Ix],
which does not meet standards of minimum-
average-maximum ilumination. The average of
illumination of desk planes is 25364{Ix], which is
42.3[%] of the minimum reference illumination,
254[%] of the standard reference illumination, and
16.9[96] of the maximum reference illumination. In
particular, since the country’s case does not reach
the minimum reference 1501{lx], the rural
tlumination is very poor for reading and studying.

‘The result is related with that the percentage of
users who used a stand is 52[%]. When lighting is
dark, it gives a dismal mood and fatigue to the
user, reduces activity, causes aneyesight disorder,
and damages health. Thus, a dark lighting should
be exchanged into a lamp with a high quantity of
light or lamp instrument should be added to
improve illumination. In particular, local lighting,
that is, a stand, should be secured to improve the
lumination of a desk plane.

Table 9 shows the result presenting the
uniformity ratio([%)) of an inside space in the
ilumination measurement of a study room. In the
average value of the uniformity ratio, the city is
36.36[%], and the country is 356(%)], which
indicates that they all are appropriate for the
recommendation value 30[%)]. However, since the
uniformity ratio is good but the general

o

fllumination is low, it is not a good result.

Table 9. The Uniformity Ratio({%]) of an Inside

Space
N{(%))
e Region City Country X?
Classification
20 or less 18(12.9) 21(152)
2-30 (243 28(20.3)
3140 32(229) 36(261) | 277048+
41-50 32(229) 33(239)
More than 51 24(71) 20(145)
M(SD) 36.36(.146) | 35.87(149)

Significance level *p{.05

3.4 Satisfaction of illumination
environment of users

The research mvestigated the dazzling and
brightness of lighting, the fatigue of the eye, the
shading by lighting instrument, the satisfaction for
the heat of lighting instrument, the satisfaction of
the general lighting environment of the current
study room, using a 5-point likert scale, when a
user use lighting instrument.

The result that investigated the satisfaction of
users on lighting environment shows that the city
has a higher satisfaction than the country. Also, in
the satisfaction on the lighting environment of the
current study rooms, 69.8[%) of the urban families
were satisfied and 34[%] of them were
dissatisfied. In the case of the rural famibies,
66.9[%] of them were satisfied, and 11.2(9] of
them were dissatisfied In particular, we could
know that the rural families lacked the recognition
for lighting because they were highly satisfied
despite the low illumination in their study room.
Since they were used to live in dark environment
for a long time, they need to improve for their
right consciousness for lighting.

Journal of KIIEE, Vol. 23, No.7, July 2009



4. Conclusion

The result that investigated the status of the
lighting environment of study rooms of the urban
and rural juveniles shows that general and local
lightings all lackedin both regions. In addition,
since the illumination of desk planes, which can
obtain more illumination by local lighting, were
poorer, the use of local lighting, that is, a stand,
should increase. If the illumination in a space for
juveniles to study is low, juveniles can easily feel
the eyes fatigue. When a student reads a book, an
illumination of more than 3 times of general
lighting is needed around the book.

Thus, in order to satisfy the illumination of
general lighting, lighting designers should make
efforts. In addition, it is important that people
recognize a right method to use lighting by
learning recognition for lighting. Also, when
viewing that the demand for only the design and
performance of lighting instrument increases
without efforts for an improvement of brightness
such as exchanging lighting instrument and using
a local lighting, practical efforts to increase
Hlumination of lighting instrument is needed.

As research on the lighting for the living room
has been being studied, the illumination necessary
for the living room has continuously increasing.
On the contrary, research on the illumination of
kitchen or study room, in which visual work is
needed, is very poor. The improvement of the
lighting of a study room from the terms of
quantitative aspect should be rapidly carried out,
and further research related with visual work such
as color rendering and dazzling phenomena,
brightness distribution, and so on should be
variously conducted.
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