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Greation and Utilization of Gompost Using
Sediment from Ghidorigaike

Hokkaido Asahikawa Nishi High School Science and Mathematics Group 1 M B

Takeda Ayame, Egawa Yura, Ogasawara Haruno, Kidachi Asuka, Murakami Yu S
Advisor: Tanabe Rui
The Purpose Clean the ChidorigaPond. :> Experiment 1
Pond water quality investigation using pack test
H!QotheSis » Results 1EE 268 |3EE |4EE |sEE |eEE
. . NO2 0.04mg/L | 0.03mg/L | UNDER 0.03mg/L | UNDER UNDER
1- Rem0V|ng Sedlment from the pond bottom NO3 UNDER UNDER UNDER UNDER UNDER UNDER
Wi" improve water quality NH4 UNDER UNDER 0.3mg/L | 0.6mg/L |0.3mg/L |0.3mg/L
2. Compost can be made from the sediment . |'mR |zmR |smR  j4=E [sEE|emE
; / 4 / : / : /IL|7. /L |7. /
at the bottom Of the pond. COD [4.0mg/L |4.0mg/L |3.0mg/L|2.0mg/L |7.0mg/L | 7.0mg/L
Nitrogen compound values were low and
COD values were high.

Experiment 2

Create compost using Sediment,
fallen leaves and school soil Experiment 3
Growth test of Kaiware radishes

(Calculate the average value of height)

Test Area @ Deposits only Control Experiment
Test Area ) Deposits and rice bran Test Area @) School soil only Results Average value and error range of height
Test Area @) Deposits and cow dung Test Area ®) School soil and of each test area after 13 days.
Test Area @ Fallen leaves only rice bran (cm)
Test Area ®) Fallen leaves and rice bran Test Area @ School soil and ”
Test Area ® Fallen leaves and cow dung cow dung 0 ] ]
I ] l_
Results ____[___l___ _1
Sedimentary Foliage SchoolSoil =~ T T T TTTTTmTTTET
Groups Groups Groups ’

s (O 1 2 3 4 5 6 1 8 9 10 (test area )
S/ \J/

: : G O4
ﬂ * * *“g ’- ’ . wtarea| © | @2 | ® | @ | ® | ©® | @ °© | ®
+ 4+ + o+ o+ o+

- average 19.9 0 18.2 18.0 12.8 20.5 12.6 0 16.6 12.8
value(cm)

“’j

rice bran cow dung rice bran cow dung rice bran cow dung
Growth Curves of Test Areas () to o ares 0 waeprepared
Consideration (em) S
1. Maximum height for test area (0
< Minimum height for test area (. " test area @ I oot
2. The growth rate of test area D is faster than test area (0. : \
3. A T-test of plants heights grown in compost in test .
areas D to @) showed significant differences in all cases. ‘
test area 40
testarea(@ p=0.01 (T<=t) testarea @ p=0.03 (T<=t) (ay)
*Test area (D had the second highest degree of elongation.
|:> Sediment can be used to create compost *The difference in elongation between test plots D and @
was 7.1 cm.

*There was a significant difference in the test plots that were
not within the error range of test plot 0.

Future Prospects

*Increase the number of experiments to improve the

§ I References

accuracy of results. Takeno Kimihito (2007) Materials research on composting using
*Examine whether removing sediment will reduce COD fallen leaves from secondary Satoyama forests - Towards the
values and improve water quality. development of teaching materials for environmental education - |

Acknowledgment Thank you to Mr. Koji Fujita, Asahikawa City Hall Kouen Midori section, and the teachers who provided advice and support.
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Comparison of Proteolytic Capacity of Different KOJI Mold

Hokkaido Asahikawa Nishi High School 3-5
Nakatani Kae, Arakawa Runa, Kubo Kotoha, Sawada Hiroka, Hamada Hiroto

Introduction First, it is known that KOJI mold tenderizes meat and makes hard meat easier to chew.
We will investigate whether there are differences in proteolytic ability depending on the type of KOJI

mold.

Hypothesis

We hypothesized that soybean with yellow KOJI
mold will break down protein the most because
soybeans are rich in protein.

Preparation of KOJI liquid

1. Mix 5g of KOJI mold and 25 mL of water.

2. Cultivate KOJI mold in a 50°C incubator
for 1 hour.

3. Filter the cultivated KOJI to and make “KOJI
liquid.”

Experimental Method
1. Mix 5 mL of KOJI liquid made from 7
types of KOJI and 10 mL of protein
liquid (protein concentration 1.5%)
to make a "fermented liquid".
2. Pour the "fermentation liquid" into an
incubator at 35°C and make it react.
3. Measure the protein concentration
(Bradford method) and pH (pH meter) at
the start of the reaction, 24 hours later, and 48
hours later.
4. Repeat this experiment 9 times.

Result 1 Protein Decomposition Rate
100%
90%
% 3 . L] * e
| T T .
1gl 60% : ° b
%.: 50%
o
3 0%
E 30%
,0_/9 20%
10%
0% nw y e
yellow white black red
rice brri‘:“ wheat soy rice
LE¢ 2 3 4 5 67 *® *@
— N A ,——
yellow white | black | red
rice | brown rice | wheat | soy rice
Average (%) | 63 65 66 | 61| 67 | 72 |63

Black KOJI broke down the most protein,
followed by White KOJI mold.

R It 2 Change in pH Value
esult . s
of Fermentation Liquid
KOJI mold vellow white black | red
elapsed time(h rice | brown rice | wheat | soy rice
0Oh 6.3 5.9 6.1 |6.5/3.4] 3.6 |6.2
24h 1.3 1.3 1.6 |7.6/3.6| 3.8 [4.3
18h 3.9 1.0 1.8 |8.8/3.6| 3.7 |3.7

Consideration 1

The reason why Black KOJI mold
broke down the most proteins
*Proteolytic enzymes such as acid protease
are produced in large quantities outside the
bacterial body!
*High production of organic acid
(citric acid)—pHy

breaks down proteins the most

The reason why White KOJI mold
broke down the second amount of most proteins
*White mutant strain of Black KOJI mold !

White KOJI mold has decomposition ability as
Black KOJI mold

Consideration 2

Black koji and white koji molds
pH was low from the beginning of
fermentation.

—The fermented liquid was acidic!!

Black koji and white koji molds
actively secrete organic acids.

The optimal pH for acid protease
has been reached.

Increases protein decomposition rate

Future Prospects

By adding organic acids to other KOJI molds, we
will research whether they can break down protein
as much as Black KOJI mold. We will also conduct
experiments using pieces of meat.
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Correlatlon between Soap Bubbles and

- D

Team 3 Nishino Yuine, lkeda Mami,

D Amount of Glycerin o

Shirata Aina, Takayanagi Hiroto, Yoshimoto Hiyori

Experiment 1
Observe soap bubbles’ dulability time

Method “7
- Glycerin 10mL, 30mL, 50mL
25 soap bubbles each
- Put box over the top and observe the hourly
progress

Results : Soap bubbles durability

12
£ 10 —
o 8
£
£ ¢ |
=
: > I
5—, 2
0]
Glycerin Amount (ml)
010 O30 050

Experiment 2
Measuring the number of times a soap
bubble bounces

Method

- Glycerin 10mL, 30mL, 50mL
=250 soap bubbles each
-Use work gloves

Results: Number of times soap bubbles bounced

Work gloves Micro fiber
20 20

B 15 2 15

Q o

3 >

2 2 10

S 5

o 5 o 5

Z Z

0 0
10 30 50 10 30 50

Glycerin Amount (mL) Glycerin Amount (mL)

Consideration 1

Soap bubbles with 10mL of glycerin break
quickest of all, whereas ones with 50 mL
stand the longest, As the amount of
glycerin increases, the bubbles are more
difficult to break.

Future Prospects

By experimenting more,more accurate data can be
collected. In the next experiment,not only the mount
of glycerin but also the amount of laundry starch

| should be included as one of the subjects.

Consideration 2

Due to less glycerin, soap bubbles with 10mL
bounced less than others. On the other hand,
bubbles with 50mL of glycerin were easier to
break because the

weight caused them change their shape and
made them breakable.

Soap bubbles bounced more on microfiber
because of its fine texture,which dispersed the
pressure more.
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Science and Mathematics Course / Team 4
Asami Yui, Okamura Mei, Sumi Shiori,
Tanaka Miu, Taniguchi Kanon

In Asahikawa Nishi High, classrooms tend to get hot, so we look for ways to make our classrooms more comfortable!

Experiment I Research on the effects of curtains
Hypothesis We think closing the curtains will lower the

temperature and humidity.

Results
[ Curtains Closed ]
7/27 Classroom A Classroom B
°C % °C %
efore and -0.3°C +1.7% -0.4°C | +1.9%
[ Curtains Opened ]
7/28 Classroom A Classroom B
°C % °C %
before and +1.7°C -3.9% +0.7°C -3.6%
Consideration
27th

Lower Temperature — Heated light was blocked by curtains.
Higher Humidity — Water vapor in the classrooms rose

because of poor ventilation.

28th

Higher Temperature — Heated light entered the room and

the temperature rose.

Lower Humidity — Water vapor in the classrooms dispersed

because of better ventilation.

Experiment II Research on the effects of water sprinkling

Hypothesis Watering will lower temperature and humidity.

Results Sprinkling Water ~ Without Sprinkling Water
7/29 Classroom A Classroom B
°c % °c %
pefore and +1.1°C | -5.0% | +1.0°C | -4.8%
8/12 Classroom A Classroom B
°C % °C %
before and +2.3°C | +2.0% | +1.3°C | +1.3%
Consideration

Temperatures rose more in Classroom A than in Classroom B.

We think that the water droplets reflected light, so more heat came

in.

Experiment III

Using a 1/15 plastic model of our classroom, we tested the discomfort
level under normal conditions. We then tested the model with black
curtains alone. Then, again with black curtains and spray. Each
experiment was conducted 4 times, and the discomfort index was
given and averaged.

Hypothesis
Leaving water and spray will be the most effective way to reduce rise
in temperature.

Result
Best

e Normal  Spray & Black Curtin

Worst

e Normal 4 Black Curtain

—

f650 1.050
— .
1.000
1.000

Time(m)

-+0.004

Time(m)

—0.050

The results are relative to the
discomfort index at the start of
the experiment, which is set to 1.

Consideration

The discomfort index was lower when spraying water than when
leaving water alone. Also, combining these two would have the
opposite effect because the humidity would be higher based on the
rise of discomfort on the index.

The most effective curtains were white because white reflects light.
Conversely, black was the least effective because it absorbed light.
However, the combination of black curtains and water was the most
effective. This can be attributed to the fact that the curtains collected
more light, which facilitated the evaporation of water.

Future Outlook

*In summer, try using black curtains and spraying water in the classroom.
*Since we used ordinary cloth in this experiment, we would like to use
cloth made of other materials in the next experiment.
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Fungi's Degradation Capacity of
Biodegradable Plastics

Hokkaido Asahikawa Nishi High School Science and Mathematics Team 5 Ohashi Minori, Chigai Kazuya, Matsui
Kousuke, Matsuura Hajime, Matsumura Satoki  Advisor: Tanabe Rui

To determine the degradation time of various fungi.
Degradation time will vary because the fungi are from different plants.

1t Experiment: Isolation of filamentous fungi 3" Experiment: Identification of filamentous fungi

We isolated them from strawberries and cucumbers The PCR method and sequence analysis were used to

that had grown in previous research and from rose determine the sequence of the nucleotides found.
and pumpkin seedlings. BLAST searches were performed to identify the sequences.
2" Experiment: Durability test of  PCR method

...How to amplify the DNA of an organism.
*Sequence Analsis
...How to read DNA sequences.

biodegradable plastic
Results
Rose FJGTTGGTTTCTAGGACCGCCGTAATGATTAATAGGGACAGTCGGGGGCATCAGTATTCAA
Strawberry TGTTGGTTTCTAGGACCGCCGTAATGATTAATAGGGACAGTCGGGGGCATCAGTATTCAA
Cucumbers |GTTGGTTTCTAGGACCGCCGTAATGATTAATAGGGACAGTCGGGGGCATCAGTATTCAA
*White Pumpkin | GTTGGTTTCTAGGACCGCCGTAATGATTAATAGGGACAGTCGGRGGCATCAGTATTCAA

We measured the amount of water after
the plastic hanging from the experimental
equipment was torn off.

Results *Red Pumpkin [/JSTTGGTTTCTAGGACCGCCGTAATGATTAATAGGGACAGTCGGGGGCATCAGTATTCAA
DURABILITY TEST OF BIODEGRADABLE PLASTIC Fungus from : Rose
-e-Strawberrys Cucumbers ==Don't disassemble St rawbe rry
800 Cucumber
700 eseoPoecccccscncsnase ".'.""""'-- *White Pumpkin
g0 T " *Red Pumpkin
5 *The white and Red refers to the color of the fungi,not the pumpkin.
& 40 They grew on the same pumpkin.
Lg_t 300
E 200
8 100 . . g g
: Differences in decomposition ability occurred due
5 10 15 20 25 30 . .
DAYS LEFT ABANDONED (DAYS) to different types of fungl.

Reidentify and check if the same result occurs.
Same result as first time

Using rose and pumpkin fungi we will observe the difference in degradation.

Different result as first time
Using different amounts of fungi, we will observe degradation effectiveness.

*R4 Science and Mathematics Group 1 “Investigation of decomposition of biodegradable plastics depending on different plants”
. . . . . = Tsuyoshi Hosoya, Yosuke Degawa, Ken Katsumoto (2010) “Mold lllustrated Book” National Rural Education Association
Thank you to Asahikawa Medical Univers |ty Assistant Professor TatSUO -Motoo KoitabaehiYuhiro Nakazaws, Teuyoshi Fujii, Ken Suzuki, Seiya Shima (2009) “Degradation of biodegradable plastic mulch film by
filamentous fungi isolated from plants” Collection of abstracts from the Japanese Mycology Society Conference, Japanese Society of Mycology.

H aru m| Ra ku no Ga ku en U n |Ve rS|ty ASSOC|ate PrOfESSO r YOSh | h | ro *Motoo Koitabashi, Tsuyoshi Fujii, Seiya Hima, Hiroko Kitamoto, Ken Suzuki, (2008) "Mold collected from plant leaves strongly degrades
’

biodegradable plastics"
*Yuko Takada Hosino,Sho morimoto(2007).Comparison of 18S rDNA primers for estimating fungal diversity in agricultural soils using polymere

Ko ba e, Asa hi kawa Nis hi H |gh Sc h OOI teac h ers an d thi rd year stu d ents. chainreaction-denaturing gradient gel electrophoresis.  Soil Science and Plant Nutrition. 2008, Volume 54, No. 3,p.703.
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Backaground and Purpose of Research

We became interested in the disassembly of water, which is a part of artificial photosynthesis.
—Improving decomposition efficiency without changing the photocatalyst.

Hypothesis

1.Hydrogen can be produced by using titanium oxide.
2.Increasing the water temperature will increase the
decomposition efficiency.

3.Increasing the surface area of the photocatalyst will
increase the decomposition efficiency.

Experiment Il

I Exposed to
EXDerIment I light for about
Titanium oxide was illuminated with 40 hours

an LED light to decompose water and generate gas.

Result
Gas dissolved in tap water.

Considaration

According to Previous research,
UltraViolet light is required to decompose water.
>No disassembly of water took place.

Experiment |l

500 ml of boiling water and titanium oxide were put into
four beakers. And then, irradiated with UltraViolet light to
them.

Experiments were conducted with and without platinum
and starch.

Results

Water Reduction

177 177

100 100

Wate!

Dplatinum and starch ~ @platinum only @starch only  @no,platinum, no,starch

Consideration

Results vary depending on the presence or absence of
platinum.

From @ to @), it is thought that starch was not involved in the
decomposition effect.

It was unclear whether disassembly of water occurred in 3
and @.

In tests from (D to @, up to 100 ml is thought to have
decreased due to evaporation.

The amount of water disassembly in tests @ and @ was
thought to be approximately 77ml or more.

Put substance @ from Experiment 1I into the apparatus of
Experiment I, collect the gas, and examine it with a
hydrogen detector tube.

— S w— 1 "7 A1 =

o=l = 2 Ti02+P Quak) =

Consideration

Gas (2 generated by the device blackened
and, hydrogen was generated.

> Disassembly of water took place.

Future Prospects

Perform an experiment on hypothesis 1.
> Consider how to maintain water temperature.
Thinking about identifying hydrogen concentration.

Future Experiments

- Verify hypothesis 2

Put titanium oxide[2.00g] boiling water and a platinum
rod into an Erlenmeyer flask. Install a hydrogen
detection tube and detect the generated gas.

Expose titanium oxide to ultraviolet light. Set water
temperature to 10°C, 20°C, 30°C. Examine the
difference in the density of hydrogen.

- Verify hypothesis 3

Conduct experiments on decomposition efficiency due
to differences in photocatalyst surface area.
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We would like to find a solution to people’s use of
fossil fuel.

l

We discovered that Peltier elements can make
electricity using the Seebeck effect.

l

Let's use Peltier elements to generate electricity!

Relationship between Voltage and Temperature
Difference

Hypothesis 1

The voltage will stop rising at a particular temperature
difference and becomes constant.

Method

1. Make temperature difference between Peltier
element and hot plate.

2. Measure the voltage of the Peltier element.
3. Cool both sides of the Peltier element with a
refrigerant to its original temperature.

4. Repeat as many times as necessary for each
experiment.

V-T graph
Results 1 grap
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Difference in Temperature(°C)

Relationship between Voltage and Internal Resistance
Hypothesis 2
Voltage and internal resistance will be proportional.
Method
1. Make temperature difference between Peltier
element and hot plate and change the resistor at each
temperature to 10 ohms each, up to 30 ohms.
2. Measure terminal voltage and current.
3. Repeat verification methods "3" and "4" from
Experiment I.
Results 2

R-V graph

V-l graph
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Utilizing Power Generation that Takes Advantage of
Asahikawa’s Climate

Hypothesis 3

In winter in Asahikawa, the temperature difference is
about 40°C, so from the results of experiment 1, we
thought that we could always get about 0.60V.
Method

1. Put the refrigerator into the model house.

2. Set the temperature of the model house to 25°C.

3. Measure the temperature and voltage every 5
minutes for 60 minutes.

Results 3

y = -4E-06x + 0.0101

Voltage(V)

0 10 20 30 40 50 60
Time (min.)

Practical Application
At 1.5 volts, it emitted light.
= From result 1, it takes 150 peltier
elements to keep shining.

From result 1, it is considered to be a proportional
relationship because it shows a strong positive
correlation with the correlation coefficient of 0.99.
From result 2, it shows that the internal resistance is
constant because the relationship between V-l is
proportionate. From result 3, it shows that the surface
temperature difference was different from the space
temperature difference.
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University of Education and everyone at the Hokkaido
Institute of Education for their guidance and cooperation.
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Making Songs Using Plane Geometry

Asahikawa Nishi High School Group 8
lkoma Daito, Ito Takeru, Kamata Daichi, Kubota Ryutaro, Suzuki Ippei
Advisors: Mr.Yamada, Mr.Takahashi, Mr.Tokunaga

Purpose 1 | BN Purpose 2
To make a tune using simple | ’ To use more complex geometry to create
geometry. minimal music based on Consideration 1

Hypothesis 1 Hypothesis 2

We can make a tune using a regu'ar po'ygon. We can make better minimal music using Morley’s Theorem.

Inspection 1 Inspection 2
“How to make a tune using a regular polygon” “How to make minimal music using Morley’s Theorem”
The length between the center of To create a song with six notes using the whole tone

a regular polygon and scale. Notes to each point and decided on a route to

a point moving along its sides A Regular Polygon create various tunes.
decides on the sound. P ¢=1.61/803/398/874/498/948/482/045/868/343
Regular polygon formula ’ Separate every three number.
OP=cos(TT /n)/cos(x-1T (2k-1)/n) 0 A way of expressing sound
However, {211 (k-1)/n=x= 21T k/n} Quarter notes only, 192BPM.

A way of expressing sound *A whole tone scale is ...

We used quarter notes only at 132BPM. a symmetrical

The standard for x is half. The standard for y is the scale of six notes with each tone

average of minimum to maximum values divided by 18. | separated by a whole tone. Morley’s Theorem

Results 1 Regular Polygons Results 2

A Regular Triangle A Regular Square Morley’s Theorem

J=192
9

% te 100 1 T tagbe 1 The gt T iudbe t T
B - - ERT Rt g

A Regular Pentagom A Regular Hexagon

S
H HJ IM I14‘l

A o
¥ = + ¥ e
SPER T ;’;”.’-vt'v-.,.3

=132
M S=sE=esE=
ER

§;.rﬁ,z\:';‘r;‘;U;'J:'U_.rJW':JHJ"_;JH'J.'J\ ;': 'v f = 3'; FES=SSS=E|

B |

Sess === NG e———————— Faster BPM produced more minimal music than slower

N

It was not possible to make a tune that could be used | BPM. The whole tone scale makes for a darker tune
because of the many chromatic notes.

as a melody using a simple polygon.

Consideration 1 Consideration 2

Periodicity was seen from the n-gon with a common factor of 18. Mathematics is regular, so we believe we could make
We thought it would be good if we could make good use of that periodic. minimal music.

Future Outlook Acknowledgement References
Mr.Kabasawa of Hokkaido University of Education o —
Advisors: Mr.Yamada, Mr.Takahashi, Mr.Tokunaga https://musescore.org/ja
to create regular polygonal minimal music. Thank you to everyone involved!

It takes a long time to decide on one sound. We could make the time shorter
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Let’s make sweets with Komatsuna!

Hokkaido Asahikawa Nishi high school General course : Group 30
S.Mori A.Morita H.Rakuyama H.Hemmi H.Fujimura Advisor: Professor S.Nakabayashi

Background Purpose

Hypothesis Many people don't like leafy greens.
By making sweets from discarded komatsuna in Asahikawa : &é%@?ﬂ%;%%%%%%on flourishes in
(1) Even people who do not like leafy vegetables can eat them. Asahikawa

(2) Reduce the amount of waste. * 1tonoutof 3tonsis discarded due to

out-of-specification
Verification 1 Result 1

Making cookies, pound cake, pudding, and scones »

with komatsuna

Consideration 1
Pound cake is the most suitable among them to

make it delicious and nutritious.

Pudding Cookie

Verification 2 Result 2
Making pound cake by changing only the amount of

komatsuna.
Komatsuna | color taste photo

Consideration 2

The amount of komatsuna that is easy to eat differs 509 yellow Tasteless
komatsuna
between children and adults. ‘
: yellow Sweet and tasty
CO“CI usion 759 -green Popular with students
Hypothesis 1: Reducing the vegetable feel makes it
easier to eat. 100 dark St:(‘:::gaft'::g; of
Hypothesis 2: It's difficult to reduce the amount of 9 green | popuylar with adults

waste by komatsuna pound cake alone.

125g dark Strong flavor of

New pu rpose green komatsuna

Raise local people's interest in komatsuna
Nutritional education rooted in the community"

(ONutritional value of pound cake

— Expand consumption at home Amount of komatsuna (g)
Og W 100g Og MW 100g
n n n 300 800
Children dining room - — 720
OcChildren could eat it even if they don't like vegetables £ 250 236 3
XThey don’t like the color : a silly prejudice £ 10 g .
—improvement to the appearance 2 =
"é 150 3 400
5 S 300
Future plans 5 00 88 5
. . . 5 68 5 200
e Making komatsuna sweets with children at a 2 5 g
dini for child < B8 < 42
INing room ftor cnildren
. . . 0
o Spreadlng recipes using komatsuna %~ calcium (Ca) potassium (K) beta-carotene
References
ACknOWIng ments Keiko Miyoshi et al. 1995, "Changes in the inorganic content of vegetables due to
We would like to express our sincere graduate to our advisor, Mr.Nakabayashi, cooking manipulation"
and everyone who helped us. Kazuko Hirao et al. 2017, "Development of rice flour steamed bread with komatsuna
powder and its educational effect"




Nishi High School, is it okay to stay like thls‘?
” Improved shoe lockers and lockers!

@ Hokkaido Asahikawa Nishi High School General Class 14
@ Advisors: Mr. Shinichi Onishi
1 @ Hirota Hatano, Saki Tanaka, Yuma Harashima, Nazuna Hayakawa, Yuma Hirao

Purrose Reduce lost timei in_school life!

_______Hypothesis —

* By using only the top five rows of shoe lockers

and changing the order,congestion can be avoided Classroom desks were pushed together every two columns

and lost time reduced. to widen the path in front of the lockers.

*By putting the desks together, the aisles 58 students participated in that situation for a day
become wider and lost time can be reduced. and completed a survey.

Test 1

Using shoe lockers of 22 NHS students,
measure the time it takes for everyone
to take out their shoes in the following conditions:

1.Normal condition
2.Doors left open
3.Condition 2 with new order,

........................................................... ‘ 2. Comfort of using lockers
: : X f ever locker use R kR
: Nishi High School : v-vy);%%y when desks were placed together
: students’ opinions H 3.5% Good
There are 156 The bottom row g
empty shoe == | iciitte 5
lockers! vl Don't use
the bottom
Example during a joint physical education class between groups 1 and 2
z row! Better
Class Class Class Class Class arrangement
a 5 4 R 2 to avoid
Class Class Class Class Class inequality!
2 1 5 4 3 o
Class Class Class Class Class
3 2 1 5 4 It can be seen that the
space between classes has s""‘"y“‘"‘::"‘"""‘
Class Class Class Class Class : 8
4 3 2 1 5 clearty/Sxpanded. : The aisle is wide!
: ; . ‘
Class Class Class Class Class » : The aisle is narrow! It was easy to talk to
: 5 4 3 2 1 ould it prevent Long waiting time! the person next to me!
< congestion?! :
: Are not being used : 0 o
e T B T S e £ R RS U A S e b B AR PEC : 8 1 /()of people foud it 9 3 ® 1 /o of pe°p|e found it
' difficult to use! easy to use!
3.Which was better before or after the verification?
N ' Before verification
orma No door S.9%
= No door
time Order change The wide width means
First less waiting time!
. 44.74s 28.47s 14.29s
time
s d Percentage of people
econ o a7t
ti 44.48s 31.25s 16.87s who said it was easy to use
ime

6.9% (4 people) = 93.1% (53 people)

8 6 . 2 % improvement!
A T i P O N

About 65% shorter
AV e Y e W Ve T e

At the time of verification
93.1%

Inspection Future outlook

. . 3 Searching for ways to improve the problem of not being able to use hooks,
Both tests were successful in reducing lost time Whlich occurs when desks ate puched togethar.

and improving student satisfaction. Receive opinions not only from students but also from teachers.
Therefore, the hypothesis has been proven!

References
Acknow‘e‘gment *Simulation of n[uss ismi of Hir_oo Gak using ped ian interaction model

*What are the disadvantages of having an open shoe rack?

We would like to thank the teachers for their advice and (yokoyumyum's renovation blog)
cooperation, as well as the Nishi High School students who e s Rl s el bt

participated in the test. *Analysis of how junior hugh school lockers are used
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