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Abstract

The purpose of study developing Development evaluation methods of light environment for indoor of middle school
based on ‘Biophilia’. This study is mainly based on literary review and survey research. To construct structural
questionnaire based on ‘Light and Space’ of Biophilic Design for well being lighting environmental evaluation. We
construct structural questionnaire that have 10 evaluation factors and 60 detail evaluation items to evaluate lighting
environment for indoor of middle school based on biophilia theory. To survey students’ subjective evaluation, the
participant of study has been selected with the total number of 232 middle school students. The data were analyzed
using Multiple Regression Analysis by IBM SPSS statistics 21. The result of pearson correlation analysis between
satisfaction of indoor light environment and school life satisfaction, satisfaction of the whole indoor light environment
was found showing positive relationship with school life satisfaction. The results of light environmental evaluation were
factor 3,6,8,9 was lower than others. This study was designed to suggesting an evaluation method of light environment
of the school. Biophilia theory said when 10 evaluation factor are in harmony, light environment can be well-being. So,
factor 3,6,8,9 that are important elements to increase the satisfaction of lighting environment are consider carefully for

the plan of indoor lighting environment.
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Il. OIEH Hi&

1. H{O| 2Z2|O}(Biophilia)

Hlo] @ Ao} 714 (Biophiliaye ¢17Fe] whS-3h HA =}
Zoll= Aol tigh of2t} 37 E5o] WA=} Stk
gtdoln, st =tste] &8t wolx AFS| A &)
(Sociobiology)e] A&kl Wilson(1984)2 Ak (bio)Zk A
Z(Philia)e] FAo12 AELS A e ARFS 7
A AL thE ¢n ] Biophiliagts &) THEQIT o=
A= AE)d LAY (Well-being)#He] Ao SH& Fo
AZFA #7F H= AL Fstal 14743 AES 3 2
Aol AAE Fe AL S Fon Agsla F7)e
A AFE 2EA e Wolgtal o] Hrt?

1) FEZETE A 1033 54105 Aol A 13 (2014.06.30.
e, A 13RS A5 AT o5 FUA7)H, A
AR, FEET IR $Qol B WE

W19 o He AuEA} e A
Aoz EE TERSH, Azl W s F F

F o)1= 3hlel] SRS 718 AR < Fo] 3,00041FvIE o]
go) AZEL AZHAY BEe] AZES ZE3E A4S
ERERAR 8758 Jolo] FEOR WA 57 o4
o) HAAZ ofu]lS P B Q1FS FSakofof FiTk,

=T

S A7) 918 ¥ (Healing), LY (Well-being)S 873132
Tk ol AHA npe] e ol= 7] 17k FAlell

S 27] 9138+ &3 (Healing), L (Well-being)<]
o2 SAA FAAR A 22 H™Ho] Jlom,
Ao £ o] FAEE BHIRl 5] HEe

2. H]0|2&2] C|X|2l(Biophilic & Design)

"lo] @ =¥ t]x}Ql(Biophilic Design)2 H}o] L& 2] o}
(Biophilia)2} TR} (Design)e] $HAdojelH, vlo] 9 HE T
A1 Aoy Az 2 Z2A|AE 7ER A A
AR o2 RIFte] TEle 52 TASEAA YA &
dstr] g8 Al=" Aol Atk 53], A5 34
oAl mlo] e tRRI QITblA FHAH ] HMEE A
8 F dofof gtH

Kellert, Heerwagen, and Mador(2008)= H}o] 2 Z¥ t]
2R1S o7 840t 7} 94 HAo0R LRSI ©] 6
Mel BRI 8 s & 8l FZH(Light and Space) - 12
el AFFAQALT FrEm Z47ke] W82 v 2t

1) Ak (Natural Light)

o] 54 AR AA A A 2AEQI 2Fe]
a3= E§3. Loftness and Frumkin® #}go] A%
SHgollA AFFES] 747), A, B A&H o= 7)o
ste] A, HalHoz wAds] Fu %)

2) HEARZ(Reflected Light)
xH YAl &8 W2 Aol ¥ HWA, 3
-8 WA A9 B gkAl Ho o) FrslEd,
A sl U Ragtel o] HE 3, AAY AEE
2 o] Tk
Z3}(Spatial Harmony)
oA T Zsh= 9o A7, A7) 5o 9
e of 7P mEF o, ohekst 4 Qb
(HRFe] 7hE WHAT)AL ol FS FXIAI
e Eedorin.

Warm Light)
MR & 2EE o] mEEstA v
Fe QFdstaL Srefsiar wig ARl el 2L

4 Ut
Z}(Light and Shadow)
37k Weo] AR = 153 27
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2) Kellert, S. R., Heerwagen, J. H., & Mador, M. (2008). Biophilic
design: Theory, science, and practice. New York: Wiley. p. 3.

3) ibid.

4) Aguilar, J. S. (2003). Bio-architecture. New York: Architectural
Press. p. 42.
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T} (Spatial Variability)

20 Bage A4, 38 A3 PN B
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3 Y (Light as Shape and Form)
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5) Son, M. H. (2012), A study on lighting design for eating and
drinking space with the application of light's characteristics of
architects. Unpublished master's thesis, Sangmyoung University,
Seoul, Korea.

6) John, K., & Garret, E. (1992). Interior architecture. New York:
Van Nostrand Reinhold. p. 42.

7) Lim, J. R. (2010). A study on the feature of interior space design
expression in accord with the incoming light seen in Steven Holl’s
architecture. Unpublished master's thesis, Konkuk University, Seoul,
Korea.

8) Ibid.
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slglom AFw, Wi, HAE, WHEEAR}), SHEL T
A

A7 (Test), 39124, A ol8sto] £4siit.

4. TAPETLO| A

Foa A W & H7tetr] fleiA] Elements of
Biophilic Design'¥2] 6714 24 5 43} F7H(Light and
Space)’?] AFFES 7oz AYPA1e B Ee T
af Aejgk Yo TS v - #Ast] RAMETE T4
sttt mpeledy tarls A T W3 F7o] AlFE
des 1279 Mas Aelstar fARE 7id7)E] ol
Z 10714¢] Hriacle s st W et A
8 2z g MgAT BAS ==l
2 AR A7l S = Yol 71e8E T
< Yeples 2o FHe 2 Ui o8 1Stk
I W 33 Hotel|l A& Thss ATV EES 5
ol SEA AES AHAEES AX 10709 9 4
7k8R1%F 6070 o] MFH 7RO R o]Foxl Ay F7t
o] "l g =TS 5k t<Table 1>
o] 71542 AAA - BAA A7l e vA=
do] gz do] d7], w574 Ax, e A "o 2
s}, do] Ao 5o Wgoz ALz we| Mo gtk
821 AFAF(Natural Light), =749 HEe} W] Ao
| oieh W82 ‘WRARZ(Reflected Light), X =9} ¥

A zslof] digh W82 F7Hs Z3}(Spatial Harmony)’,
PG, e, WIS T AlElA Kl ik W8l
‘w}Eegk Y (Warm Light) &2 4= Aot 2o F7Hde

14) Kellert, S. R., Heerwagen, J. H., & Mador, M. (2008). Biophilic
design: Theory, science, and practice, New York: Wiley
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Table 1. Survey Tool
Expressive Factors of ‘Light and Space’ Detail Evaluation Items
- Role of Light
Categories Contents Contents N
. The effects of daylighting Daylight Daylight
Natural light - - 6
The full color spectrum Color temperature of light Color of light
Light reflecting Glare
— Glare - -
. Mitigation of glare Identification
Reflected light - 11
. ) . Reflection
Penetration of light Light control -
depth of light
Mass, and scale of light Appropriate illuminance ~Appropriate illuminance
Spatial harmony A sense of harmony 8
- Harmony Harmony
A sense of security
. The feeling of a nested and secure . Stability
Warm light - - Stability 4
The perception of warmly lit areas Warm
. The creative manipulation of light and shadow . Shadows
Light and shadow — - - Recognition — 6
The ability to discern objects Recognition
. Assistance of movement and way-finding o Wayfinding
Light pools - - - Direction — 5
Feelings of security and protection Stability
Filtered and Providing a variable and mediated connection between Expandabili Continui 3
diffused light spaces particularly inside and outside areas P v v
. Feeling of openness . Openness
Spaciousness - — - - Definiteness - 3
Spacious setting in close alliance with smaller spaces Community
) Lo . ) . . . Experientiality
Spatial variability Fosters emotional and intellectual stimulation Symbolism 5
placeness
i Creatively manipulated Curiosi
Light as shape and y . .P : : Aesthetics : ty 9
form Interest, curiosity, exploration, and discovery visual pleasure
10 60
3] 58S wtes dle] AR o] A, WE, A, 43Ee dotry] flske] E AFolX = Cronbach’s
WA, A, AR UNE AR Alte) AET gk AESle] 107K 7 29l UE SRETES] A
g gk W89l 93 ZAH(Light and Shadow)y, SEE AFsIA, ¥ 74 W7 107 80l gk 4l
4 2719 ¢4 wgel Ui Wee W $9e]  HE AL agh <Table 29} o] pEhuith, Auka e
(Light Pooly, B7H4 - A48 A%Ael oja W18l & = A% A% gk 6 ol4e AL N ¥
~F3(Filtered and Diffused Light)’, 717 2 Fzbgel] of A7t glokar sz, 2 A9 zF 22l tish 4lF]
gk 80 744 (Spaciousness)’, AT, Ao tigt =& HUIS A3 BF AEE AT oft 6 oS 7
U8 F7H b (Spatial Variability)’, 444, &7 22 AFFES ESdoy 39 & Q00
A, AR, AEAF, A 2, AGE EAG, B2 ooy o2 /xR @ W 4 WHETE B
4 SOl gk Wel ‘=g T Y (Light as Shape &3l FIRES o= Hrte XS Ao, Foha
and Form)o& /% 3At}. Aol AA W e BFE BEGH) ol e vkt
Table 2. Results of Light Environmental Evaluation
V. etz a} g
Evaluation factors of light Cronbach’s o M(SD)
1. TAICHARRIC] QbR EA én Natural light .649 3.69(0.62)
_ q Reflected light 736 3.61(0.55)
ZAFHAS M E3HL 59 (25.4%), O Z3HL 607 g lected e (
259 =olw 50m(254) K Z8haL 54%(23.3)0]H] g Spatial harmony 717 3.51(0.55)
( )} D 5: N ];(L 4, ?ﬁLL 6(23.3) ]’)r* 2 Warm light 918 3.61(0.84)
A A A o 1 0, SFA 0
Fol el A2 dehl 51.30%, of°HY 48.70%% w4 Light and shadow 758 3.71(0.65)
o
o] A7t B TAHU. Light pools 686 3.16(0.67)
%]
E Filtered and diffused light 742 3.69(0.75)
2.4l =t "ot A1t % Spaciousness 686 3.52(0.73)
D) 2 s7e Hrt A3 Spatial variability 840 3.55(0.71)
ZAE Bl H-E AEX ) 7t stEo gk el Light as shape and form 944 3.52(0.82)

#1284 A 1ZE (2017. 2)
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4 34 Jrt A3} 2ol & A
H17] 93X Haxte] A5 SHREE TAA (T-test)=
A 3FA T <Table 3>.

g 5 gom, AN W B4 VEEE WEGH) o

o2 eI TH<Table 4>,

Table 4. Results of Light Environmental Satisfaction

Item Cronbach’s o M(SD)

3.70(0.87)

Light environmental satisfaction 908

187 Q1F5shaet duehu s Hlawgh 235 AuEd, S ) 4 s |7k o
187 Q1Fehale A ik HrPF P =93, 4 Q1 107EI7F fofuigh S mX=A] YolR Al thg
sk wAbge] B Bk b B gtk £ RN olgstel W # vEwe] tE Ay W @
21873 Q1Fstwrt dRistawel] Hlsf e AAE BHo 31 7 WrkaRle] ¥F¥HS EAET<Table 5>.

7 skt dwstwel vs) shAvel e W B WA 2 By W5E e oEFage) B4 o4rg
A W7 At 225 E F Ak ol AU W 3 PolrR ] ko] E4E A4 (Variance Inflation Factor,
7 =] 71EEQl vte]edEel o]&e] A X3t VIFE ERIgt A BF 10 oldte|BE, SHWFE 7t
APEel Vs EIslER X8 S A ¥ 9 dsdAAY EAle fle Ao &< HA 3§
H A Ue RoE oSl 4 UhAHE B 7 Brh advh W 37 uEne) vXe JU Avn
W guishwolA 7P w2 W7HE & WRARERe] ik W W F=22.816, P=.0002 o]t FHJAHFFS A
Tt A8 AFtaelE duHos Wi FEge % 5 Arkp<o0D). A6l tF AEL AAG A3t
o, ARE7FHEN s fUsh =RAlE HEE AR RP= 4972 OF 49.7%°] AW EE Holil itk
o F=ol WA BhsIIch. Mol Bad olfol B A W BF Frh 991 10 F ADY, FHA =
A Ago] & WolA| ghobAl, o] WekskA % 8k, B Fejel W aslo] A W $ wEume] 4
P, SEe] BAM o wRA BEE Rl A ()9 9L VIXE A0 et folue 9T v
Uepgit), ol W 87 Bole QupgEshe ddelth  Ab WSS & 4 Uitk wled A9 9 84 57}
wEba B AlY Al ERAS HAst AlA St 89 T AQE, BYF FEe W, 3H 23t g
U8k oAl REs AR A wARel  FEE Wbt 2355 Y 84 WEEs) wohde @
ek Algle] T8 thFoloF g vkt T AU
Table 3. Results of Light Environmental Evaluation (T-test) M(SD) Table 5. Results of Regression Analysis
Evaluation factors of light Certified Inclusive T-test Independent variable B S.E. B t VIF
school school (Constant) 476 375 -1.270

1 Natural light 3.86(0.61) 3.50(0.57) 4.563*** Natural light 338 089 241 37855 1783
2 Reflected light 3.64(0.53) 3.58(0.56) 0.805 Reflected light 046 092 029 -505 1470
3 Spatial harmony 3.66(0.55)  3.35(0.50) 0.128%** Spatial harmony 334 131 212 2547% 3030
4 Warm light 3.83(0.84) 3.39(0.77) 4.111%** Warm light 011 090 011 126 3.345

> [Lightandshadow  3.86(0.65) 3.55(061) 3.679** Light and shadow 110 099 083 LII3 2436
6 Light pools 3.24(0.67) 3.07(0.66) 1.882 Light pools 088 073 068 1.195 1.408
7 Filtered and diffused light 3.86(0.72) 3.52(0.74) 3.614** Fillered and diffused light 004 084 -003 _ -046 2302
8 Spaciousness 3.73(0.76)  3.29(0.64) 4.860*** Spaciousness 095 085 081 1125 2274
9 Spatial variability 3.65(0.74) 3.45(0.67) 2.088* Spatial variability 007 089  .005 075 2334
10 Light as shape and form  3.71(0.81)  3.32(0.79) 3.721%*** Light as shape and form 242 086 230  2.805%* 2.954
*p<.05, **p<.01, ***p<.001 F=22.816***(.000) R? (adj. R%)= .497 (.474)

*#p< .05, **p< .01, ***p< 001
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Table 6. Results of School Life Satisfaction
Item Cronbach’s o M(SD)
Daily life aspects satisfaction .885 4.14(0.84)
Environmental aspects satisfaction .898 4.05(0.82)
Health aspects satisfaction .836 3.83(0.77)
School life satisfaction 913 3.94(0.71)
&
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Table 7. Results of Pearson Correlation Analysis

Daily life Environmental Health School Light
aspects aspects  aspects life  environmental
Daily life |
aspects
Environmental g18%* |
aspects
Health aspects ~ .655** .618** 1
School life .848** .823%% 044k 1
.nght A91** S583%*  508%*  579** 1
environmental
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