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ABSTRACT

In the modern era, the elementary schools in the Republic of Korea are advanced with the com-
petitive world. Thus advancement in technology, and other factors in the elementary schools are re-
leases some kind of particulate matter (PM), which causes deleterious effects on school students health,
academic program, growth and development. The school students are susceptible to PM particularly,
PM; o and PM; .s5. Based on this hazardous effect of PM on school students we conducted the re-
search on the elementary schools class rooms by introducing vertical gardening system to get the
schools “ever green”. The main aim of this study is to investigate the environmental factors in the
educational effect program in the class rooms and indoor air quality changes. For the educational ef-
fect, the 4th operation program was applied to 2 schools for 2 hours once a month from September
to December 2019. Each school conducted a survey on satisfaction, plant friendliness, and environ-
mental sensibilities, targeting classes that participated in the green school program and those who did
not. The environmental effects were monitored by installing indoor air quality facility in the program

participating classes and the non-participating classes. From November 2019 to December 2019, three
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factors were measured: PM10, PM2.5, and humidity. The results were analyzed by T-test using the

SPSS 24.0 software program. As a result of the analysis, student’s overall satisfaction with the program

and their intention to re-engage were high in terms of educational effect. It was also found to be effec-

tive in emotional, educational, social, and physical aspects. In particular, it was found that there was

a statistically significant effect on improving plant friendliness in terms of plant friendliness and envi-

ronmental sensitivity. In terms of environmental effects, it was found that there was a significant dif-

ference between the program-applied and non-programmed classes in PM10, PM2.5, and humidity.

Through this study, it was confirmed that the plant education program using vertical gardens is effec-

tive in both the educational effect and the improvement of indoor air quality in the classroom. In con-

clusion, vertical gardening system in the elementary schools should implement for the beneficial of

young generation development and back bone to the nation.
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Table 1. Composition of Green School Program (8 times)
Times Training content Experience activity Keyword
Understanding the relationship between | Observing the leaves and stems . e
1 Air purification plant
humans and plants of plants
) Understanding the water and sunlight Making pots that can live Photosynthesis,
needed by plants without watering respiration
Knowing the suitable soil for your | Finding soil for indoor plants to . .
3 Soil environment
plant grow well
_— -
4 Understanding the nutrients needed by Making natural fertilizer Essential nutrients
plants
Understanding th ification effect of . .
5 nerstan .1ng ¢ purtiication eflect 0 Designing a vertical garden Plant purification
fine dust by plants
- Creati rtical garden in th .
6 Composition of Green School reating a verica garden m the Vertical garden
classroom
Understanding the characteristics of | Measuring indoor air and fine . .
7 . - Indoor air quality
indoor air and atmosphere dust
P ting the feeli fter th
8 Understanding Green School Activities reseritg fe .e? thes atter e -
activity

Table 2. Contents of Green School Program Activities(4 times)
Times Training content Experience activity

1 Understanding the relationship between humans and plants | Observing the leaves and stems of plants
. Creati rtical garden in th

2 Understanding the purification effect of fine dust by plants foaliig & vertical garcen m fhe

classroom

3 Understanding the water, sunlight and nutrients needed by Making pots that can live without
plants watering

4 Understanding Green School Activities Presenting the feelings after the activity
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Table 3. Target of investigation

Gender Grade
Division Total 3rd

grade 5th grade
male female (A school) (B school)

_ . Experiment 45 27 18 20 25

(Participation in the program)
_ Control 44 26 18 18 26
(No participation in the program)
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a Vertical gardens in classroom

b Indoor Air quality meter((c)Aircok)

Figure 1. Vertical garden installation status(a) and indoor air quality meter(b)
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Table 4. Satisfaction of the Green School program

Gender Grade
Satisfaction factor meantSD 3rd 5th
male female | t-test t-test
grade | grade
Content of the program 4.55+0.73 4.42 4.72 1.495 4.63 4.48 0.678

Time the program was run 4.39+0.69 4.27 4.56 1.1368 4.37 4.40 0.149

Who explained the program 4.48+0.82 4.38 4.61 0.969 437 4.56 0.763

Where the program took place | 4.43£0.76 4.38 4.50 0.491 4.32 4.52 0.881
Overall satisfaction 4.59+0.66 4.62 4.56 0.293 4.68 452 0.816

Table 5. Factors affecting satisfaction with the Green School program

L Unstandardized | Standard |Standardized adjusted
Division Factor . . t F 2
coefficients error coefficients R
constant 2.044 0.683 - 2.992**
Total content 0.291 0.130 0.322 2.236* 7.083** 0.221
time 0.279 0.138 0.293 2.029*
constant 3.187 0.597 - 5.341**
3rd grade — 6.553" 0.236
place 0.347 0.136 0.527 2.560
constant 1.828 0.595 - 3.073** .
5th grade — 21.164* | 0457
content 0.601 0.131 0.692 4.600

x p<0.05, = p<0.001

Table 6. Willingness to re-engage in the Green School program

Gender Grade
Division meantSD 3rd 5th
male female t-test t-test
grade grade
Willingness to participate in | 1 o7 4.44 450 | 0288 | 4.74 425 | 2523
the program afterwards
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Table 7. Effect of Participation in the Green School program

Gender Grade
Division meantSD 3rd Sth
male female t-test t-test
grade grade
I f
mprovement © 3.611.17 373 344 | 0798 | 353 368 | 0429
companionship
Improvement of mood 4.32+0.86 4.19 4.50 1.177 4.42 4.24 0.690
Acquisition of 4.48+0.82 4.50 444 | 0218 | 468 432 | 1478
knowledge
Promotion of health 3.86t1.17 3.96 372 0.661 3.84 3.88 0.105
Table 8. Educational effect of green school program
Gender Grade
Division meanSD 3rd Sth
male female t-test t-test
grade grade
None
. 35.02£9.08 | 36.76 32.56 1.503 38.06 32.92 1.899
participating
Plant Bef
. OO 1 36474638 | 3608 | 37.00 | 0475 | 37.80 | 3540 | 1262
Familiarity participating
After. 39.62£7.58 | 37.89 4222 1.937 41.35 38.24 1.382
participating
I.\I(.)ne. 29.93+5.37 30.08 29.33 0.450 32.83 27.92 3.311
participating
Environmental Before
e .. 29.73+6.62 | 28.58 31.32 1.386 31.80 28.08 1.931
Susceptibility participating
After . 31.84+6.20 | 30.70 33.56 1.534 32.00 31.72 0.149
participating
%3 Atk A% 59 B3 Ao R Bgton] sahd
Faused ARl dalel 4R & mewA ANS A43As B Ee
= A 23 3]0 & RAT 0.558(p<0.001) U BAACR fofsiAe ¥ Ae as =
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Table 9. Comparison of plant familiarity according to program experience

... mean=SD
Division — — t-test p-value
None participating participating

male 36.76+1.79 37.89+1.54 4.80 0.633

Gender
female 32.56+2.16 42.22+1.47 3.697 0.001
3rd grade 38.06+2.22 41.35+1.38 1.287 0.218

Grade
5th grade 32.92+1.16 38.24+1.68 2.262 0.028

Table 10. Comparison of plant familiarity before and after participation in the program

... mean*SD
Division T . t-test p-value
Before participating | After participating
male 36.08+1.29 37.89+1.54 0.898 0.373
Gender
female 37.00+1.43 42.22+1.47 2.548 0.015
3rd
cade 37.80+1.39 41.35£1.38 1.809 0.078
Grade £
5th grade 35.40+1.28 38.2411.68 1.343 0.186

Table 11. Comparison of environmental susceptibility according to program experience

. meantSD
Division T T t-test p-value
None participating participating
male 30.08+1.10 30.70+1.43 3410 0.734
Gender
female 29.33+1.22 33.56+0.74 2.970 0.005
Grad 3rd grade 32.83£1.26 32.00+1.83 0.367 0.710
rade
5th grade 27.92+0.87 31.72+0.84 3.130 0.003
e 40l PO A5t BE5S GNFE A AF A% Bgom BAH0R §9
o] #& Aer FMT F Utk Aeiswst g Zpo| 7} SASAEKTable 9). Az Jddx
ARG BE T2 Fo] T o] Bgo F Zaade] Fue oA ndhddA &
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of Fv} oy e vsle] ofstgel, s ZRag o] AF e A4isEe o
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o AW, shdud g B4R feld AL BARCE 2@ Aol ArkTable 10).
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Table 12. Comparison of environmental susceptibility before and after participation in the program

R mean+SD
Division — — t-test p-value
Before participating | After participating
male 28.58+1.51 30.70+1.43 1.025 0.310
Gender

female 31.32+1.04 33.56+0.74 1.736 0.091

3rd
31.80+1.39 32.35+1.38 0.094 0.926

grade

Grade sth
28.08+1.48 31.72+0.84 2.134 0.038

grade
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alloﬂ ilo;]z‘s} e PM2. 5o] o 743 Ao=
M = glom, PM10Z 3ol frAlst3l
= Ai oA Z-AFE T2y Fho]
08%, W w4l 43.39+7.34% =
UrE}kk U%, ?SDJ ol freldo]l HAHAT
(p<.05). T3t Betw HA| g AF z2 a3 3
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Table 13. Comparative analysis of indoor air quality through participation in the Green School Program

Indicator | School | Experiment mean SD min. max. t-test | p-value
Green 33.96 19.08 9.86 84.57
A School ' ‘ : ) 0.905 0.368
Control 38.03 21.48 10.20 90.51
Green
21.99 17.71 2.55 69.76
(PN/IIIH?) B School 3.595 0.001
H& Control 38.11 23.05 4.19 110.80
Green 27.90 19.25 2.55 84.57
total School 3.155 0.002
Control 38.07 22.15 4.19 110.80
Green
17.96 9.89 5.63 44.94
A School 0.921 0.360
Control 20.12 11.23 5.67 48.51
Green
) 11.87 9.15 191 37.14
(PN;fnS) B School 3.561 0.001
HE& Control 20.24 12.19 2.77 60.61
Green 14.88 9.95 191 44.94
total School 3.152 0.002
Control 20.18 11.65 2.77 60.61
Green
60.12 6.08 46.55 75.28
A School -11.24 | 0.000
Control 4339 7.34 26.91 58.46
Green
idi 5226 6.31 39.71 65.00
H(‘;“;f{‘;y B School 7794 | 0.000
v Control 4138 6.49 27.61 5421
Green 56.14 732 39.71 75.28
total School -12.429 0.000
Control 42.38 6.95 26.91 58.46
o FF FEE 56.1417.32%0] oM, thET Z2aPe wd | FARAS 2
wAe FAd FE 423846.95% % el A FAE R APwE AP zRAgo R 74
o] 7} A thp<.05). ol g Azt= ALH Ay o Y 24 e voele ¥y
A% FZ7F 50~60%% RS v]lFAEHS u, ggate] AEZ WA F e AlaEE 2
JbAF z2 O3] o] Y FE A = Zon A& 9 Husg Mg 27
of §-43 Aoz metd 4 gtk FAFLE A 25 AE @ o
AFetaS B3l wl§= Zzagoz g
v.ad 8 Ak 270 el A 7 1) g A% sk
2aWE 93la wSF, A q9E 9
2 ATe 2580 wAe] A Hx] Azt 2 o 1 oo hERTFE 1) gFE A%
7ol tigt 5L Q12 AuE et AEF of Ay el Fda w&H, 342 g3
W& ZRaPo R Jhde afAF P A ekt
TE 3] Yot FAEHAL abAF JdAE 220 Hodt E FY
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