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Analysis of the Recognition and Usage of Indoor Green Space in
Middle and High Schools

Junho Park, Juyoung Lee’
Department of Landscape Architecture, Hankyong National University, Anseong 17579, Korea

Abstract

This study was conducted to verify the effectiveness of improving indoor environmental awareness, relieving stress, and
improving learning efficiency in school indoor green space, and suggest desirable ways to develop indoor green space in the
future. As part of the study, a survey was conducted among 225 individuals across six schools in a metropolitan area with
garden and panel-type indoor gardens inside the school building. The survey comprised the current status and use of indoor
green spaces, the perception of indoor green spaces, improvement measures in indoor green spaces, and basic properties.
Semantic Differential (SD) was used to investigate the impression of school indoor spaces. Resultantly, the more frequent the
use of green spaces in the school, the more they feel the positive effects of indoor green spaces, such as improving the
school's indoor environment, reducing stress, and improving learning efficiency. In addition, it appears that the more frequent
contact with the natural environment, the more they feel the positive effects provided by indoor green space at school.
Therefore, it is suggested that educational conditions must be improved by revitalizing various green welfare, including indoor
green areas, at the school level.
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Table 1. Indoor green spaces of the research school

J high school K middle school S high school
Location of garden 1st floor 1st floor 1st floor lobb}'f, 2nd floor hallway
(Indoor garden space) (Indoor garden space) (Corridor space)
Number of gardens 1 1 4
Area(total) 16t 60mt 120t
Type
Photo

T middle school L middle school D middle school
. Curriculum class Library 2nd to 4th floor center lobby
Location of garden . . .
(Learning space) (Learning space) (Corridor space)
Number of gardens 1 1 3
Area(per) 1000 x 1500mn 3400 % 1400mn 800 % 2000mn
Type Panel Panel Panel

Photo
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Table 2. Survey contents of students

Classification

Survey contents for students

Current status of indoor 1. Location of indoor green space
green space in school 2. The number of floors in the indoor green space

Actual condition of using
indoor green space in
school

3. Frequency of use of indoor green space for a week
4. The time zone where you encounter the indoor green space the most
5. Activities mainly performed in indoor green space

6. Reasons not to use indoor green space

7. Degree to which indoor green space makes school spaces lively

Perception of indoor green
space in school

8. Degree of possibility of replacement of outdoor space in indoor green space
9. Degree of stress relief effect in indoor green space

10.
11.

Degree of improvement of learning efficiency in indoor green space
Impression of school interior space

12.
Improvement plan of 13.
indoor green space in  14.

. When a indoor green space is created, the preferred location of the composition
16.

school 15

Degree to which indoor green space is considered necessary
Satisfaction with the current status of indoor green space
Location, number, size, convenience facilities, and degree of management of indoor green space

How to improve indoor green space

17.
18.
19.
20.
21.
22.

Personal basic properties

Gender

Number of class location floors
Normal level of stress (anxiety)
The degree of family harmony
The degree of amicable friendship
Frequency of contact with nature
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SCORE

Natural

Pleasant

Energetic

Comfortable

Lively

Clean

Beautiful

Interesting

Concentrating

Wanting to stay

*%¥k

*%

Ak

Fkok

* %k

* %k

Artificial

Unpleasant

Lethargic

Closed

Uncomfortable

Lifeless

Dirty

Ugly

Boring

distracted

Wanting to leave

Donotuse == Use at least once a week

Fig. 1. Changes in the Semantic Differential scores of school interior space according to the use of indoor green

213; Mean*SE; **, p<0.01; ***, p<0.001; Mann-Whitney's U test.
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IS

spaces lively (SCORE)
w

Degree to which indoor green
spaces make school interior

N:59 N: 62 N: 64 N: 28

Do not use 1-2 times 3-4times More than 5 times

Indoor green space usage frequency per week

Fig. 2. Changes in the perception of school interior space
improvement according to the frequency of use per
week of indoor green space by students. N=213; ***,
p<€0.001; Kruskal-Wallis' H test, Bonferroni
correction.

{SCORE)

1t o o °

Degree to which indoor green
spaces improve learning efficiency

N: 59 N: 62 N: 64 N: 28

Do not use 1-2 times 3-4 times More than 5 times

Indoor green space usage frequency per week

Fig. 4. Changes in the perception of learning efficiency
improvement according to the frequency of use per
week of indoor green space by students. N=213; **,
p<0.01; ** p<0.001; Kruskal-Wallis’ H test,

Bonferroni correction.
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Fig. 3. Changes in the stress relieving perception according
to the frequency of use per week of indoor green
space by students. N=213; **, p<0.01; ***, p<0.001;
Kruskal-Wallis" H test, Bonferroni correction.
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100 50 o] 50 100

Response frequency (N)

Fig. 5. Changes in the perception of the needs of indoor
green space in school according to the frequency
of use per week of indoor green space by students.
N=213; p<0.001; Mann-Whitney's U test.
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60.0%
50.0%
40.0%
30.0%
200% |

10.0% [ H

0.0% ;| L L

Indoor garden space

Response frequency (%)

Corridor space Learning space

Fig. 6. Differences in frequency of use according to the
location of indoor green spaces in the schools.
N=71(Indoor garden space); N=77(Corridor space);
N=65(Learning space); p<0.001; Chi-squared(x2)
test.

Response frequency (%)

5.0%

0.0%

| 584 B4 4Ed F - DEGRE FHoR 579

Olnappropriate W Appropriate

£ so0%

oy

c

L 60.0%

&

&=

@ 40.0%

2

o

&

& 200% |

0.0% L .
Indoor garden space Corridor space Learning space
Fig. 7. Differences in location satisfaction according to

the location of indoor green spaces in the schools.
by students. N=71(Indoor garden space); N=77
(Corridor space); N=65(Learning space); p<0.001;
Chi-squared(x2) test.

lIIIL

Central Ineach Ineachfloor Self-study Indoor rest Other

lobby classroom  corridor

space area
(library}

opinions

Fig. 8. The students' desired location of indoor green
space in the school N=213; Frequency analysis.
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Panel type

Garden type

Satisfaction of
indoor green space
{SCORE)

w

N: 109
Mean Rank: 98.18

N: 104
Mean Rank: 116.24

60 30 0 30 60
Response frequency (N}

Fig. 9. Differences in satisfaction with indoor green spaces
according to the type of indoor green space in school
by students. N=213; p<0.05; Mann-Whitney's U
test.

ODo not use 1~2times 3~4times M More than 5 times

60.0%
50.0%
40.0%
30.0%

200%

Response frequency (%)

10.0%

e

Class close to indoor green space

0.0%

Class far to indoor green space

Fig. 11. Differences in frequency of use depending on the
distance between class and indoor green space in
school by students. N=60(Class close to indoor
green space); N=76(Class far to indoor green
space); p<0.05; Mann-Whitney's U test.
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T s0.0% W Aesthetic and visual
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g 40.0% - W User participation design
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= 10.0% [ DOOther opinions

0.0% 1. i N

Garden type Panel type
Fig. 10. Differences in the improvement plan of indoor

green spaces according to the type of indoor
green space in school by students. N=109(Garden
type); N=104(Panel type); p<0.05;
Chi-squared(x2) test.

50.0% r O Very unlikely Unlikely Normal MLikely M Very likely
g 40.0%
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<
§_ 30.0%
£
& 200%
Q
&
& 100% ﬂ
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€lass close to indoor green space Class far to indoor green space

Fig. 12. Differences in stress relief perception according

to distance between class and indoor green space
in school by students. N=60(Class close to indoor
green space): N=76(Class far to indoor green
space); p<0.05; Mann-Whitney's U test.
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3r Natural Energetic Open Lively

Lifeless

Class far to indoor green space

Artificial Lethargic Closed

M Class close to indoor green space

3l

Fig. 13. Changes in the Semantic Differential scores of
school interior space according to the distance
between class and indoor green space in school
by students. N=60(Class close to indoor green
space); N=76(Class far to indoor green space);
Mean=SE; *, p<0.05; **, p<0.01; *** p<0.001;
Mann-Whitney's U test.

Group that does not
experience nature for a week

Group that experiences nature
more than once a week

Degree to which a green space
is needed in the school
(SCORE)

w
w

N: 66
Mean Rank: 90.36

N: 147
Mean Rank: 114.47

100

100 50 0 50
Response frequency (N}

Fig. 15. Differences in in the perception of the needs of

indoor green space in school according to whether
they experience nature for a week by students.
N=213; p<0.01; Mann-Whitney's U test.
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®
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82 12 times 12 times
-]
8§
3 I3 Do not use Do not use
c

N: 66 N: 147

Mean Rank: 93.32 Mean Rank: 113.14
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Respense frequency (N)
Fig. 14. Differences in the perception of the need for indoor

green areas in schools depending on whether they
experience nature for a week by students. N=213;
p<0.05; Mann-Whitney's U test.
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Fig. 16. Differences in the perception of school interior
space improvement according to whether they
experience nature for a week by students. N=213;
p<0.01; Mann-Whitney's U test.
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Group that does not
experience nature for a week

Group that experiences nature
meore than once a week

spaces relieve stress
(SCORE)
@

Degree to which indoor green

1
N: 147
Mean Rank: 116.85

30 60

N: 66
Mean Rank: 85.05

60

30 0
Response frequency (N}

Fig. 17. Differences in the stress relieving perception
according to whether they experience nature for a
week by  students. N=213; p<0.001;
Mann-Whitney's U test.
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»

N: 66
Mean Rank: 95.25

Group that does not
experience nature for a week

Group that experiences nature
meore than once a week

efficiency (SCORE)
@

N: 66
Mean Rank: 87.41
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Degree to which indoor green
spaces improve learning

1
N: 147
Mean Rank: 115.80

30 60
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Fig. 18. Differences in Changes in the perception of learning
efficiency improvement according to whether they
experience nature for a week by students. N=213;
p<0.01; Mann-Whitney’'s U test.
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Mean Rank: 112.28
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Fig. 19.

Response frequency (N}

Differences in Changes in the perception of the
possibility of replacing outdoor spaces in indoor
green spaces according to whether they experience
nature for a week by students. N=213; p<0.05;
Mann-Whitney's U test.
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