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Field Number Title
Al Memorizing English Vocabulary More Effectively
Communication| A2 Let't write a letter and be positive!
A4 Let's learn the "Mote-technique" from the Tale of Genji!
Bl With baby!!
B2 Let's go to a remote island!
B4 Foreign Food Culture save Sakatal
B5 Spread the word about food pantries!
B7 Effective healing arts for modern society feat .Disney
History B8 We need one more day off | ~four-day workweek system~
Culture B9 Save poverty with fair trade
B10 Let's stop shonai-ben from disappearing by using manga!
Modern Society ['B11 The Change with PICTOGRAMS.
B1? Let's Learn from Edokko!
B13 Scent Makes Memory Vivid
B14 Let's Change Sakata With Nordic Education Methods!
B15 The Revolution of Disaster Prevention
B16 Sakata Festival and the Development of Sakata
C1 Let's Make Artificial Aurora
C2 Can we protect human race from space debris by using satellite?
C3 Look for Unpleasant Sounds
Physics C4 Arrival frequency of cosmic rays~comparison betwwen Argentina and Japan
Cé6 Satellite Catcher
C7 Dissipate Waves Efficiently By Using Tetrapod
C8 Cosmic ray shielding effect of carbon fiber reinorced plastic and cooling gel sheet
D1 Farewell!! smell of natto
Chemistry D2 Change Plastics to Materials
D3 Spark rainbow fire work revolntion
D4 Electricity from leaves
El Research on naturally derived insect repellents
E2 Water purification with water plants
E3 Relationship between Nepenthes and Nutrition
. E4 Are pressure points really effective?
Biology , —
Eb Making the Fertilizer from Garbage
E6 The decomposition of oil by natto bacilli
E7 The Reason why Mugwort Prevents Germination
E10 Let's make frogs jump with protein!!
Information F1 Apps for assignment contacts
Gl Does the appearance change the taste?
G2 Change the uniform
G3 Rerationship between smartphone and concentration
Health G4 Environment and Performance
G5 Let's be smart by grasping a ball
G6 The power of beans
G8 We Want to Improve the Quality of Sleep!
B3 School Trip to Sakata!
Ch The Relationship Between Heat and Sound
B6 Let’'s Remove the Snow
Slide F2 Pollen Forecast by Machine Learning
Presentation G7 Let’s Search for “Sweet Color™!!
Db Plastic from Milk
A3 Don’t be afraid of realizing your dream!
ES8 Drug-resistant Bacteria Inside the Intestinal Tract of Fish
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Memorizing English Vocabulary More Effecti

| have a hard time
remembering English words.

| am struggling to memorize
English words every day.

TEST 1 VOCABULARY CARD TEST 1 VIDEO TEST 2 VOCABULARY CARD TEST 2 VIDEO

References

E% ‘l:# DHRFR - REBRE https://www. ,eﬂ(on.ov.lp)pdf)volggsmm-piw
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12 i; l:&gmﬁ# AT LOMRE  hitps:/iwww.jstage. st artick Suppl. f
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Title: Let’s write a letter and be positive !

=]
Field : ( Japanese ) Group: ( A2)

Introduction = Research Purpose

We’ve known letters are the best medium in the previous experiment.We
want to know the psychological effect that letters have on writers and readers.

Also, according to Japan Post Holdings,fewer people are writing letters in their
daily lives. So we want more and more people to write letters.

What we already know

I claimed the message may be contained
not only in the contents of the letter,but also
in the paper,writing utensils,etc.

Hypothesis _ _ o _
Both writers and readers of handwritten letters will be positive or excited.

Method

1.We conducted our experiment on 41 people, both men and women.
2.We asked them to write a letter to their future selves.

3.We did not specify the contents of the letter.

4.We got the letters written by them after, we asked to them fill out
guestionnaires.

5.Three weeks later,we returned the letter to them and we collected the
questionnaires about feeling after reading letters.

Result
feelings after writing a letter feelings after reading a letter

3 1% red: felt positive 2 5%

2% Dblue:alittleuneasy 5%

Conclusion and Discussion

- Handwritten letters,which test subjects sent to themselves
made them feel positive or excited.And the results show readers
can get writer’s feelings by seeing handwritten letters.

- Handwritten on a letter help writer’s feelings tell to readers
because handwritten words have unique characteristics.

References
https://uenashi.com/explanation-of-media-2/
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Let’s learn the “Mote-technique” from the Tale of Genji!

Field : (Japanese English Literature )  Group : (A4) Group I/201

Introduction/Research Purpose

e We may be able to find clues to solving social problems through Mote
techniques drawn from The Tale of Geniji.

(ex. Declining birthrate and aging population, Dying alone, Social
withdrawal )

e Solving these problems would lead to a sustainable society.

What we already know
A harmless joke is effective. There are some techniques that can be used
even in modern times,but some of them are not available today.

Hypothesis

1.In The Tale of Geniji, there is a “Mote-technique” that has continued from the
Heian period to the present.

2.”Mote-technique” in The Tale of Geniji is still applicable today.

Method

Find and extract "the Mote techniques” in The Tale of Genji from the text.
Give a survey to see if “the Mote techniques” are applicable today.
Consider what kind of effect “the Mote techniques” bring and how they connect to social problems.

Result

1.Visit someone’s home—>does not work

2.Tell a harmless joke->common in modern times

3.Give a gift->still applicable today

4.Take a proactive approach->common in modern times

5.Get help from someone close to the person—->not universally applicable

Conclusion and Discussion

The tale of Genji hid a way to trigger a relationship,but in modern times,
those do not work. Actively will lead to the
development of a relationship. We considered the fact that we were able
to honestly express our goodwill and the value of love is still relevant
today.

References The Tale of Genji
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Introduction = Reserch Purpose

In Sakata, 864 babies were born in 2006. In regard to, 481 babies were born in 2021. Sakata
city progress declining birthrate.We wondered if there was anything we could do for Sakata,
where the birthrate is declining, and proceeded to investigate.

What we already know

kosodatesien passport have been changed from paper cards to electronic version since 2019.
child-rearing support is abundant in the top ranking of towns that are easy to raise children.
Sakata City is making efforts such as subsidies for medical care and childcare, and mental
care for mothers.

= Towns that are easy to raise children have better environments and systems than
Sakata City
The child-rearing support passport usage rate is 58.7%

Hypothesis

* if “kosodatesien passport “ increased in penetration,we can countermeasures against a
declining birth rate.

* If we make a useful “kosodatesien passport “application,that increased in penetration.

They would like assistance
Method
Investigating previous research and raising problems.
taking a survey to child care facility.
Proposaling to Sakata city hall.

Free diapers Compensation Free tuition up paternity leave  Care after
for childcare  to university returning to
leave wages rk

Result
We suggested that application for “kosodatesien passport”to Sakata city hall.
Sakata city hall can’t be maked application.

We want to send information of missing children in Sakata official LINE.

Easy to understand sponsor store. - use

Increase the number of sponsor store. S

use
don't know

Conclusion and Discussion

1. We can send information of raising children to use Sakata Official LINE.

2. We can progress making application of kosodateshien passport if we suggest it to prefectural office.

3. We hope to send diapers subscliption because both child care facilities and guardians can decrease
burden.

4. If Sakata city hall subsidize, subscription will spread around Sakata city.

References Ssakata City Hall HP(city.sakata.lg.jp),Cabinet office HP(cao.go.jp),mamari.jp
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Title: Let’s go to a remote island!

~We encourage people to study abroad on a remote island
and activate Tobishima®~

Field : ( History, Culture, Modern Society ) Group:( B2 )

Introduction - Research Purpose

Young people have been moving away from the countryside.
=In Sakata City, theipopulation is declining every year.
=>Raise the profile of Sakata City

and increase the number of immigrants from other

prefectures.

= Effective use of Tobishima.

What we already know Hypothesis

*Population : 174 - Tobishima can be revitalized by

Average age : 71 years old
=> population aging
*Work : fishery -Mysterious spot : many
Transportation : ship only
*No entertainment '

1t will lead to an increase in the name
recognition of Sakata city.

Case of revitalizing remote island
-Restaurant

Branding specialty products

-Study abroad on a remote island

-Shared office -Events

Method

@ Use the internet :
=>gain knowledge about Tobishima
Interview LLC.Tobishima remotely

Investigate case of revitalizing =There are measures that are initiatives for
remote island the area. but, the results seem to be
@ Think of specific ways different across various places.
To raise awareness Conclusion
of Tobishima In Tobishima, -No transportation
- Population aging
StUdV abroad on a *No amusement facilities

remote island etc...

There are many problems.
So,activation is not easy!
However, we can also leverage problems.

Target: Elementary school students living
in other prefectures
Period: One week (summer vacation)
Content: Diving, tour guide, fishing, . .
product development,cooking, Consideration
visiting mysterious spots *We devised a plan to attract people who live
T e | in Other prefectures.
We should find a way to encourage people
from Yamagata to move to Tobishima.

*Due to bad weather, we were not able to
actually visit Tobishima, so we should

References _ : : :
https://tabi-shima.com consider a plan after conducting a field
https://sakata-kankou.com/feature/tobisima/top survey

h h1;)5:l//www.mlit.go.ip/report/press/kokudoseisaku11 hh 00009 :

.htm
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Group Il / 201
Title: Foreign Food Culture Will Save Sakata !

Field : ( History, Culture and Society ) Group : ( B4 )

The number of people
interested in foreign culture is

=

A lot of tourists visit Shin-Okubo in Tokyo for Korean food.

Making a place people can enjoy foreign food.
=

@ * participate in an international exchange event and interview
participants
* interview Sakato students
=>a lot of people interested in foreign culture and food

~>but available -
@ * interview foreign people who participate International exchange
events

" interview international restaurants
for example: T'Saphan Mai] , ISita]
= = percentage of
- foreign people want to spread their culture

Food culture of foreign countries = Revitalization of Sakata

Mprevent
Foreign restaurants in Sakata aren’t known well to Sakata’s people.

©Making a place where some Asian restaurants are gathered
- = attract people
* easy to visit
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GroupIl/ Location 201
Title: Spread the Word about Food pantries!

Field : ( History, Culture, Modern Society )
Group : ( B5 )

The result of middle presentation The result of final research presentation

® already know © don't know @ already know @ don't know the details « don't know

Conclusion and Discussion

More people know about the food Pantry than before because of the posters, but
many people still don't know about the food pantry.

Knowing is the first step for people to take action. Therefore, we thought that by
making peoFIe aware of the food pantry and Liga's activities through posters, more
people would join the food pantry and take action to reduce food loss.

We believe that by continuing our activities in the future, we can expect the publicity
of the food pantry to continue.

References - Liga website * Document from Sakata City Hall
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L. Title: Effective Healing Arts for modern society feat.Disney

Field : (History, culture, modern society)

Introduction * Research

Purpose
As society is becoming more stressed

and the need for “healing “ is
increasing. Healing arts are displayed
in hospitals and public facilities. We
thought that this could be used to
reduce stress.

Group : (B7)

What we already know
Color has a very high
psychological effect.Even a single
color affects the mind, body, and
surrounding environment.

Its effect varies depending on the
color combination.

Hvpothesis

1. Colors with small difference
in hue are higher healing effect on
Japanese people than colors with
large difference in hue.

2.Positive image is higher healing
effect than abstract motif .

3.A fantasy impression gives high
healing effect.

ResultIl

Abstract painting give different
impressions to people who see
them. The majority of people have a
good impression of painting with
positive image as a motif.

If the motif of the picture is
fantasy, it gives the good
impression regardless of the
color.-Increases healing effect.

Result I

Japanese people like neutral colors
that are not too bright and not dark,
because Japanese people have vague
personalities.

The smaller the hue
difference the more
harmonious the
color scheme
becomes.

N
LAt

Questionnaire 1

Forest + peolpe

Conclusion and Discussion

- A high effect can stress relief,
problem = how to measure the
change in stress.

= Will the effect change
depending on the motif is
a calm atmosphere
or lively atmosphere.

(A prediction
calm—=>irritation,impatience
lively—>sadness,anxiety )

References

= uxmilk.jp

= aigaku.com/koukokuposto/5067/#04
* nodaigaku.com/koukoku_post/5067
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Title: We need one more day off! ~ four-day workweek system ~

Field : ( History, Culture, Society ) Group:( B8 )

Introduction = Research What we already know
Purpose Iceland and England

We want to earn money efficiently in ~ —working time was reduced from 40
our future work. Prease Currently, the hours a week to 30 hours a week
working environment in Japan is — Productivity did not decline
considered to be problematic with
many long working hours. ~ (2 | The system is not suitable for Japan's

) A current employment patterns and IR
economic system. '.+=

ky

Hypothesis

Since it is not appropriate to implement a three-day work week in the current Japanese
employment system, it may be possible to switch from a monthly wage system to an hourly wage
system.

Method
= Actually for companies that have introduced a three-day work week
listen to the company (the company is Company A).
* Consider the impact of changing from a monthly wage system to an hourly wage system.

Result Conclusion and Discussion
~A company is case~ Currently,there are many cases where
< Condition> certain conditions are required to

Regular employee is limited industry and place. obtain a 3-day work week.

Currently less than 0.001% of people take. .

When changing from a monthly wage system to <Ad°Pt'ng an hourly wage SV_Stem>

an hourly wage system It unpaid overtime will be eliminated.
B

=For a monthly salary of 230,000 " A A Won't wages go up?
—Hourly wage 1438 yen o However, income may not be stable.

~Hourly wage~ ¥ <the mechanization of work in the future >
< Good point> It make work more efficient, and it
may become easier to introduce a

Easy to control working hour. three-day work week.

<Bad point>
Salary can make a difference
depending on workload.

References https://www.sagawa- S
exp.co.jp/recruit/career/https://jobhouse.jp/driver/columns/208https://fag.uniglo.com/pkb
Home?l=ja&c=category ug%3ANew UQ C9 3https://about.yahoo.co.ip/
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Title: Save poverty with fair trade

Field : ( History, Culture, Modern society )
Group : ( B9 )

FAIRTRADE

Introduction - Research Purpose

Products produced in developing countries are produced at surprisingly low
prices. On the other hand, if producers are not paid a fair price to create lower
prices in producing countries, or if the use of pesticides is increased to increase
productivity, it damages the environment and harms the health of the
producers.

What we already know

Fair trade products have the disadvantages of being expensive for consumers, with few variations, and costly for companies.
Also, there are many people who know fair trade products but do not know how it works or have never purchased it.

Hypothesis

Let people know about the fair trade system and the reality of poverty, and lead to the purchase of fair
trade products and poverty alleviation.

Method

1) Talk to shops in detail about Fairtrade products. (ex..current situation of the market, sales, structure)
—>Tohoku Bankosha (Sakata City) , Fairtrade shop Sai (Niigata City)

(ﬁ) Set up POP with products at 7-Eleven stores and sell them. Compare sales data before and after setting up
the corner.

(3) Create posters and slides to be able to buy products by customers via the online shop with Teebom.
- at the entrance to the school and in the classrooms.

Result

These are images

number of sales
12

10

9/5~9/11 9/12~9/18 9/19~9/25 9/26~10/2 10/3~10/9 10/10~10/16

Conclusion and Discussion

Placing Fairtrade products in places where many people can see them increase the number
of opportunities for people to learn about Fairtrade and lead to purchases.

As in this case, it is difficult to increase the sales of an online store by sending out
information to a small number of people within the school, so it is necessary to send out
information to a larger number of people.

Making people know how fair trade works and the reality of poverty is a step toward
international cooperation.

References fairtrade-jp.org
bankoku-coffee.com
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Title: Let’s Stop Shonai-ben From Disappearing

By Using Manga!
Field : (history, culture, and contemporary social studies) Group : (B10)
Introduction u Research Purpose Q1.Do you usually use Shonai-ben?[Students]
* Sakata city...young shonai-ben users are Ves
decreasing.

* 70% 1 of Sakata East high school (Sakato) students
don’t use, but many students want to leave it.

=Let more Sakato students be interested in and use
Shonai-ben through manga!

What we already know Result
Sakata East high school students use 1. Most of the students who read
Shonai-ben < teachers Shonai-ben ver. manga were interested
—after introducing Shonai-ben ver. in Shonai-ben.
mangas, more students became 2.Q1.Which types(D)(2)(3) was the best
interested in Shonai-ben. to read?

%@normal Japanese(original) ...100%
Hypothesis Q2.Which is the most charming for love?
Translate famous scenes of ->(@®normal Japanese...50% (2)Kyoto-
popular manga->Sakato students ~ ben..36% (3Shonai-ben...14%
will be interested in Shonai-ben @Which is the most charming for love?
and they will start to use it. ol g

normal

Method

1.Make lines of each scenes of “ONE

PIECE,””Doraemon,””Demon Slayer,” and

"Chibi Maruko-chan” into Shonai-ben and

introduce it to Sakato students

2.Make lines of “Honey Lemon Soda” into
normal Japanese(original) '~ Shonai-

Conclusion and Discussion
* We want to research something other
than manga whether more people are

ben @Kyoto-ben —ask 2 questions. interested in and use Shonai-ben.
* We want to consider if there are
l e\ Ly L) situations in high school life where the use
B:T A = s of Shonai-ben would be advantageous.
BX-H-8 L W m & . o
=88k T » & € * We want to consider a definition and
TETHE 2 > means to research what makes it possible
EIXE F N to say that the shonai-ben has become

extinct and stopped its extinction.

h = E — EAA
i i X
2y IR

M ,
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Group I /202

In Japan, there are gender gap troubles regarding parenting and
employment. We tried to determine what was needed for women's
advancement from the Edo period.Then,we thought what is
necessary for women's social advancement from their lives in the
Edo period.

In order for women to advance, it's necessary to create an
environment in which women can balance career and childcare.

Q1. Have you ever felt inconvenient about working while rising children?

There were many people who played the
role of parents in the Edo period.

Interviewing a person of Sakata City Silver
Human Resources Center etc

In the Edo period, there were places outside the home for children to
grow.Questionnaire shows that it’s difficult for parents to cope with poor
physical condition of a child.Furthermore, there are many parents who feel
it inconvenient to balance work and childcare because nursery schools

have set closing times.

What is necessary for women’s social advancement is expansion of childcare facilities.

At present, places to leave children are limited because of shortage of childcare workers, so
we have to develop human resources from a new point of view. mﬁ
=We need a childcare place that meets the needs of society by improving o 1

m (A
fundamental systems!! &

L o 4
A
Sawayama,Mikako.Seikara Yomu Nihonshi.lwanami Sinsyo/Maeda,Mitsuhiko.Zusetsu Syonai no Rekishi.Kyodo

Syuppansya/Gakken High Best Kyoka Ziten.Gakken Next/https://part.syufu-job.ip/news/solution/2462/ https://president.jp/articles/-/28489?page=2
https://president.jp/articles/-/28489?page=2 https://mirasus.jp/solgs/gender-equality/4440

v \
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— — Group II 202
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Title: Scent Makes Memory Vivid ’\

Field : ( History, culture and Modern Society ) Group : ( B13 ) )

Method *

Introduction - Research Purpose V

Have you ever recalled an experience from a Conducted a survey of the most popular scents in
scent? This is the “Proust Effect”. There is a Sakata

relationship between the sense of smell and (56 people responded)

hippocampus which manages memo —Set up samples of the most popular scents
tgcusecf)

on this effect and tried to 1:r}llnd a scient sl fﬁgﬂy classroom and asked the students to

which represents Sakata.

—Asked the question

HypﬂthESIS —The next day, they were asked if they could
remember the location of each sample to find out

which scents were most memorable.

D>The aroma that conveys the essence of Sakata is
more often related to food scents rather than
natural ones
D> The characteristics of a memorable scent
+ include being divisive Others
* have many associations 7.6%
- are smelled frequently. Seafood

Result

The most common aroma that came to mind
for "Sakata" was ramen.

Pine trees are difficult to recognize and so had
the lowest percentage.

The smell of the sea was recognized as typical
of Sakata, but it was not suitable for use
because there were different likes and
dislikes.

somioy | gomaoy
ot gamioy | ooy

Conclusion and decision

Propose to Sakata City the use of fragrance to convey the attractiveness of Sakata, which
was found in this experiment and survey.
—Scented fans, scented stationery stickers, magnets, etc.
—Sold at souvenir shops in Sakata (as an incentive to visit Sakata again)
—Return gift for tax payment
(a trigger for people to become interested in Sakata)

-

Yuko Ishihara, "Hajimeru Tanoshimu Aromatherapy Mainichi ga Kaiteki ni Naru Kaori no
Recipe", Nagao Shoten, April 2003. .
"kiokusuru-Kaor1.jp/what/" (Retrieved on April 19, 2023)

sorce
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Title: Let’s Change Sakata With Nordic Education Methods!
Field : ( History, Culture, Modern Society ) Group : ( B14 )
GroupIl/202

Introduction = Research Purpose -
ender Gap

* We are interested in gender issues such as social equality Index (2022
between men and women. counes ang
* We wondered what kind of difference there is between Japan ® index
and countries where gender equality is advanced. °

Rank Name of country Index

Ireland 0.908

Purpose:To achieve gender equality in Sakata.
Sakata City aims to be the best city in Japan for women to work in.
More than half of Sakata citizens answered that they had felt

Finland 0.86

1
2
3 Norway 0.845
4

New Zealand 0.841

gender inequality. 5 |sweden 0822
10 Germany (G7) 0.801

15 France (G7) 0.791

What we already know 22 The United Kingdom (G7) | 0.78
» Japan’s gender gap index ranks 116th in 146 countries! P o

* Economy ranks 121th and Politics ranks 139th! 6 ray @7 o2

= Japan thinks gender education in early childhood is 15 |Burkina Faso 0659

less necessary than other countries do. e =

Hypothesis

Gender equality in Sakata will be realized by activating gender education from early childhood in Sakata.

Method

1.Conducted a questionnaire of two childcare facilities in Sakata about the current status and efforts of gender
education.

2.Thought about how to get people to know the need for gender education.

3.Proposed a workshop to Sakata City.

4.Created pamphlets inform people about gender education and the gender bias.

Result
1 In Sakata city, there are no nursery schools which have gender education. Also these nursery schools&i\nk itis

A

unnecessary for children to do gender education.

About half of Sakata citizens feel gender inequality.
2 We suggested a workshop for Sakata city to let adults know the importance of gender education.
Also we made pamphlets for adults to inform them about gender education and gender bias.

Conclusion and Discussion Score of four fields

We couldn’t stimulate gender education directly. ) Jap?z%""zmyswm
However, we got a step closer to the realization of gender equality in g zzz

Sakata city by making pampbhlets. / o

The reasons why gender equality is not progressing in Japan are not only - ) o
the lack of education for children but also the lower awareness of adults to \\ )

think for themselves than Northern Europe. Edt

First, we have to change adults’ awareness, not education for children. Global Gender Gap Report 2022 D

In addition to pamphlets, it is necessary to think of ways to let adults know
about gender education and gender bias.

77—

References:zx+ B+ TE 0T LVE. A7 = —T . Cabinet Office materials, Global Gende Gap Report 2022
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. Title: The Revolution of Disaster Prevention
:: Field:( History, Culture, Modern Society )

Group:(B15)

Group 1 /203

Introduction = Research Purpose

» We wanted to build a disaster-resistant Sakato from a viewpoint of stockpiles.

- We thought that sharing information about stockpiles would lead to the improvement of
a sense of disaster prevention, and reduce anxiety during a disaster.

What we already know
- Sakato prepares stockpiles of foods for students and teachers.

- There is a difference in stockpiles between elementary school(E.S.) and junior “
school(J.H.S.) and high school(H.S.), and E.S. and J.H.S. have various stockpiles.

Hypothesis

DIt is expected there is a difference between stockpiles because E.S. and J.H.S. are
municipal, and H.S. are prefectural.

(@Disaster prevention can be improved by sharing information about stockpiles.

Method & Result

@Interviewing the Shonai General Branch Office to know whether Sakato (this school!) is a
safe place or not in case of disasters.

» Prefectures should support municipalities=E.S. and J.H.S. have more!

@Sending a questionnaire to students to Do you think stockpile
know if they are aware of and how they feel » information should be
about stockpiles. shared?=—91.3% agree!

®Interviewing a school nurse to know whether or not Sakato has stockpiles other than food.

» There are stockpiles other than groceries. However. there will not be enough
for all the students because there is

a few amount of stockpiles.

ex)

Conclusion and Discussion

(D The length of time [ produces a difference in the
E.SJHS = 3 |ong time amount of stockpiles

7 . | To improve awareness of
‘ disaster prevention of
- — students
E-=h -’ N [ |
~—Need

Conduct activities to spread knowledge about
disaster prevention and how to use stockpiles

(2)Get all students' interest

Hs ®=»in a short time

References
Sakata City HP | Basic Act on Disaster Management

sanitary goods

Expand food and ‘ ‘
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GroupII 203
Title: The Sakata Festival and the development of Sakata

Field : (History/Culture/Modern Society) Group:B16

Introduction = Research Purpose

We thought that Sakata is getting deserted and that the roots and cultures of
Sakata may be disappearing.Thus we tried to rely on Sakata festival which has
big effects for livening up Sakata.

What we already know
In 875, the Kamihie shrine was established.In 1609, the Sanno festival
which is now the Sakata Festival was started.In 1979, the name of the

Sanno Festival was changed into the Sakata Festival.In 2009, the

Hypothesis
The Sakata Festival gives economic and cultural effects to the Sakata city and people in Sakata.

Method

First,we checked literature in our school library.Second, we used the Internet to gather some
valuable information.Third,we interviewed four organizations running Sakata festival.For example,
we interviewed Sakata city hall,junior chamber international Sakata,Sakata chamber of commerce
and industry and Sinto priest of Kamihie shrine. Then, we try to think about what activities we can
do for the development of Sakata.

Resu It Econon:riﬁ effects
“‘Economic effects”

The Sakata festival has helped the Sakata's economy by
encouraging citizens to spend money and boosting local
businesses.

“Cultural effects” = =
The Sakata Festival has been a source of emotional support for
citizens and has increased their love for Sakata. Additionally,
the Sakata festival has provided a place for citizens of all
generations to connect and build relationships.

aaaaaaaaaaaaa

References
Shonai Nippo published on May 18,2021
Shonai Nippo published on May 18,2022

Conclusion and Discussion

As high school students, we think that it's important to create opportunities for citizens to confirm their
love for Sakata in order to develop Sakata in the future.

“Our plan”

Students in Sakata hear four organizations' lectures with the theme of the future of Sakata. After that,
they make some groups and propose detailed ideas about how they want the Sakata Festival to be. At
last, they give four groups feedback about their ideas. Through these processes, students can
recognize the attraction of Sakata and four organizations can get the students’ fresh and revolutionary
ideas.
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Title: Let's Make Artificial Aurora

Field : ( Physics) Group : ( C1 )

Introduction - Research Purpose

People live in Japan need to go to North Pole to see the aurora ,so we did
the experiment to see if we could make it.

What we already know
Device which make artificial aurora exists ,but most them are expensive.

Hypothesis

In a space that resembles a vacuum ,when we put the magnet and create a
situation which resembles the principle of aurora formation ,we can create
an aurora using familiar equipment.

Method

First ,we use neodymium magnets as the earth’s magnetic field and put it
in @ vacuum pot. Second ,we put the Kenzan in a vacuum chamber and
connect a power supply to the magnet and Kenzan. Third ,we turned on
the vacuum and power supply. Finally ,we observed whether aurora
occurs.

Result
We could observe a purple aurora.

Conclusion and Discussion

We could make purple aurora with experimental device. The aurora didn't occur between
neodymium magnets and kenzan ,but linear aurora occurred near the lead wire and
magnets.

As a consideration ,because of low degree of vacuum and lightning strike theory ,aurora
didn’t occur between kenzan and magnet. As the measures ,we should use lightning lod
and be high degree of vacuum. Main ingredient in the pot was nitrogen ,so we could
observe purple aurora.

References
https://mystery-pro.com/
https://guides.lib.kyushu-u.ac.jp/
https://www.polewards.com/aurora/
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Title: Can we protect human race from space debris by

using satellite?
Field:( Physics ) Group:( C2 )

Introduction *Research P-urpos'e

Space debris is a problem in space now. And it thinks that it may be affect in our
lives in the future such as disability oflePS, falling in the earth, hitting other
satellite.

We want to think how to remove space debris by using satellite

What we already know

It is estimated that there are currently more than 100 million pieces of space
debris, and various countries are working on various methods to solve this
problem.

Hypothesis

By using the adhesive power of torimochi it would allow us to catch debris
wherever it comes in contact with the surface of the torimochi, and thus make it
possible to collect a large amount of space debris at once.

Method

To gain a better understanding of the properties of space debris, the state of
space, and trimmings in space. and the properties of torimochi, and to confirm
whether a satellite using torimochi can actually operate in space.

Result

*We were able to confirm the precedent of using a different adhesives in space.
*The torimochi functions only at room temperature and cannot be used in space
because the temperature in space is almost absolute zero.

*There are so many small objects in space that the surface of the torimochi

quickly fills up to the point where it cannot function.

Conclusion and Discussion
The use of adhesion does not address the problem of surfaces being filled with a
large number of tiny objects in space.

It is thought impossible to remove space debris with torimochi because of the
nature of torimochi and the state of space currently!

REfe rences- mirasus.jp.*forbesjapan.com.=kenkai.jaxa.jp
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Introduction = Research Purpose

In our lives, there are unpleasant sounds. These sounds are used in
communlcatlng urgency like siren. We want to know these sounds’ common
points by knowledge learned in physics.

waveform of sound of fingernails scratching blackboard

What we already know

Sound is determined by height, volume and timbre. In physics, they are called
frequency, amplitude and waveform.

Hypothesis

We think that waveform and frequency have a lot to do with unpleasant sounds
and whether the tone is objectionable or not.

Method

1. Making a list of sounds people find offensive.
2.Investigating the frequency and waveform of the target sound with the smartphone
app Sonic Tools.

Result

1. The waveform was violent and had repeated ups and downs.
2. The frequency is 5000Hz or higher.

3. Irregular waveform

The sound of a fork scratching a plate

Conclusion and Discussion

In our conclusion, when a sound has an irregular waveform and
a high frequency the sound becomes an unpleasant sound.

In our consideration,sounds with high frequencies and irregular
waveform become unpleasant sounds.

References
SUTREEBNL RS Loy
%ﬁgto§<a§§§§§%551 EOTREOHE

IJ.I 237 X
https://www.healthyhearing.jp/topics toplc artlcle 90
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Title: Arrival frequency of cosmic rays
~ Comparison between Argentina and Japan~

field : ( Physics ) Group:( C4 )

Reserch Purpose

There are differences in the number of cosmic rays that come through the air
around the world.we would like to help countries,such as Argentina,to
learn the difference in the frequency of arrival of cosmic rays.

What we already know

About cosmic rays...

cosmic rays are elementary high energy particles that hit earth.Cosmic rays go
through most things including our bodies.

About Argentina...

Argentina is located at a high altitude and is in the geomagnetic anomaly zone.

Hypothesis
Japan and Argentina, which belong to the geomagnetic anomaly zone, may
see a more clear difference in the frequency of arrival of cosmic rays.

Method

1.Record datas 8am to 4pm in our school every week day.
2.Ask Argentina to record datas and send them to us.
3.Compare those datas with Google Corabolatory.

Result and conclusion _ ,
JAPAN ARGENTINA Number of arrivals per second in
— e Japan
oo e —2.4711170732
m e Number of arrivals per second in
Argentina
T === —2.3506685079

vertical axis : intensity of cosmic rays per unit  horizontal axis : number of cosmic rays

Consideration

There are two possible reasons why our study did not work as hypothesized.
(D There was a difference in our data analysis.

@ The difference of 0.12 represented a very large difference

References

Ms.Enomoto.(TIT) Mr.Tanaka(WU)
https://www.isee.nagoya-u.ac.jp/50naze/cosmicray/
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Group I 204

Al a . :
A’ Field : Physics
T & 54
S satenlte catcner Group : C6

Introduction - Research Purpose
Military experiments in outer space have been conducted by various countries.
—>Space wars are becoming realistic.
—>Design a device to capture and stop the function of those
weapons to protect people's safe and convenient lives.

What we already know [electrostatic shielding]
A space sealed with aluminium(=conductor) ° o

has the property of blocking radio waves.
This is due to the electrostatic shielding of the
conductor.

Hypothesis

By using aluminium and magnets, it is
possible to make a device that can capture
and neutralize military satellites in space.

Method : Design a device to confine a satellite in an enclosed space
Attention!!!!! Experiment Practical use

(Not much fuel to take. ® . The device is designed to
(2)Must not destroy the farget N operate in low orbit (altitude
: . e 200 km to 1000 km), and its

3)Must be compact.
(3) P e basic structure and plans will

‘ @Drop an object on the be based on existing ones.
cIoth in the center of the « The cost of producing and
pllite Catcher | |device to see if the launching the device is

device closes.

materials . expected to be about 20
. . @We measured radio o
___+ Aluminum Foil e billion yen.
' :”’“e meane! waves inside the . The device is about five
yrene satellite catcher. meters tall,16 times the size
Result of the model.
* It is closed, but the signal still have been connected. . This is the capture process.\{,

* Some walls sometimes opened up due to recoil.

7. ® Z
Why was the .:siqnal still connected?
Weak magnetic force

The model is not precise
Not completely wrapped

Conclusion and Discussion
The impact of the collision and the magnetic force can be used to
trap the colliding satellite in aluminum in a sealed space and stop
the satellite from functioning.

References

* https://www.sanae.gr.jp/column_detail1397.html

. htt'BE://_stdkmd.net/sgt/ * nikkkei.com/article/D6XQ0OUD2210I0S1AI21C00000

« B EENEWTON2021.7 B & - https://wired.jp/article/analysts-warn-anti-satelite-weapons-have-evolved-beyond-missiles/
* https://dl.ndl.go.jp/view/download/digidepo_10314933_po_20170360.pdf?contentNo=1#

* https://elaws.e-gov.go.jp/document?lawid=420AC1000000043
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Title: Dissipate Waves Efficiently By Using Tetrapods

Field : ( Physics ) Group : ( Cc7 )

GroupII 204

Introduction = Research Purpose

We can see a lot of wave-dissipating blocks in the ocean and it looks like they are placed without deep
consideration. However, they actually are placed following a certain pattern. So, we decided to research more about
the pattern and how the pattern affects the wave-dissipating function.

What we already know

. TetrapoEs are shaped in the current way because it makes them stable in the ocean and easy to be carried by
crane trucks.
* there is a certain pattern of placing tetrapods which is believed to be the best because of its stableness .

Pressure

Hypothesis

Dissipating the waves’ impact means the same as Z‘;’:S:;’(“Li';/F\
reducing the pressure from them. Therefore, from a formula, oy N
“(Pressure)=(Force)/(Surface area)", we thought Tetrapods will (72 P ox A K curtace(m)
work well when its size is bigger, when the gaps between

them are smaller, or when the total surface is larger. T

Method

1. Fill a water tank (length 65cm /width 30cm) with water 6cm from the bottom.

2.Place Tetrapods 15cm away from the wall in and place a plastic board (1cm*1cm) 10cm farther from
Tetrapods.

H L,

@QOb
o “
3. make a wave and measure the distance between R
tetrapods and the board

4.Repeat the same trial for 6 times each ( ) I I I I ' I

Result and Conclusion

As we can see from Tetrapods’ function gets greater
when there are more rows of blocks. From , we can see that
the function gets greater when there are more layers of Tetrapods.
From we can see that Tetrapods work better when we 20
make more rows, better than when we put more Tetrapods. In
addition, from we can see that as the degree gets greater *°
the function gets greater.

0 a o b o (J o d o e o f o
As we can see from the rows of Tetrapods worked as an obstacle so that the wave moving forward
was dispersed in various directions. Also, in case of we can see that the wave that was moving forward
was not only dispersed in numerous directions, but also it got continuously dispersed among that blocks.
Therefore, the wave-dissipating function was great. In addition to that, as we can see from we can

see that as the degree gets greater, the function gets better, and we suppose that it was because that the wave
turned by about 90 degrees and the wave interacted with the new waves that were coming right after the one
which just turned by the degree. This also explains why the function got better in

REfe rences nttps://www.fudotetra.co.jp/solution/block/tetrapod/

Method
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Title: Cosmic ray shielding effect of carbon fiber

Field : (

Physics )

Introduction = Research
Purpose

Space suits don't have the function of
shielding cosmic rays. So, we
researched to find materials which

are suitable for space suits that can
shield cosmic rays.

What we already know

* Carbon fiber reinforced plastic
(CFRP) and water can shield cosmic
rays.

* The ability to shield cosmic rays
varies depending on the type o
atom.

Hypothesis

The thicker the material and the type
or combination of materials used, the
better it can shield cosmic rays.

Method

First experiments:Focus on thickness
of materials

@We detect cosmic ray to change
thickness of *CFRP and **cooling gel
sheets on the cosmic watch.

@We analyze the data.

*We used thick of 0.1cm one.

**We used thick of 0.2cm one.

top:CFRP

under:cosmic watch

References

reinforced plastic and cooling gel sheet

Grouplll 204

Group : ( 8 )

Result

Especially,CFRP and cooling gel sheets
reduces cosmic ray of strenge about
200~400 and 500 to overlap every time.

of cosmic ray (CFRP, 2hours)

0.2 0.4 0.6 0.8 [cm]

Number of cosmic ray (cooling gel sheets, 2hours)

10000
+ e e
9500 L)

9000

8500

8000
0.0 [em]

et 1400

600 800 1000 200 600 000 200
ADC ADC ADC

(cooling gel sheet)

> 1400 - osheet | 1400 o m dsheet 1400 - [ Gheet,

Number of cosmic-ra

o
400 600 800 1000 200 400

600 800 1000 200 400 600 800 1000
ADC ADC ADC

Conclusion and Discussion

In conclusion,CFRP and cooling gel sheets
shield cosmic ray of weakly strength.

CFRP can shield about 20%,and cooling gel
sheets can shield about 10% of cosmic
ray.And there are a little differences of
datas because we don’t detect cosmic ray
each day and weather.

https://www.qgst.go.jp/site/press/20210908.html| https://humans-in-space.jaxa.jp/life/wear-in-space/spacesuit/

https://www.jrias.or.jp/books/pdf/201408 RIYOUGIYUTU KODAIRA.pdf

https://www.rd.ntt/se/media/article/0011.html https://accel-kitchen.com/
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Title: Farewell!! The smell of natto
Field:( chemistry ) Group:( D1 )

Member:( lkeda Sana, Homma Aoi, Suzuki Mirena )

‘We focused on the bad smells around us and thought of a way to reduce it.
Therefore we used natto for research. Also, its smell is strong, so we
‘thought it would make it easier to show the results of the experiment.

.oWhat we already know
Coffee grounds after extraction have small hole that absorb
‘odors.Activated carbon has micrometer holes that absorb odor.

oHypothesis

It is already known that coffee grounds and activated carbon have deodorizing
effects, so if these samples are mixed with natto, the smell of natto will fade or
-disappear.Since natto is alkaline, if it is mixed with an acidic substance, a
neutralization reaction occurs and the smell becomes lighter.

Put natto into 3 ziplock bags.Change =~
‘the gram of the sample that is mixed
‘with natto and put it in a ziplock bag |
and mix.After 5 minute, smell and | o
evaluate on a 5-point scale. 1

eimmi i n e activated

carbon
s - tea leaves

citric acid I
I

: aqueous |
[ /9 i solution
" 4 :

ppppppppppppppppp

129 B 49 8g

-oDiscussion

Both coffee grounds after extraction and activated carbon are porous.
However, only activated carbon was felt to be deodorizing, because the
-ability of coffee grounds to absorb odor after extraction was lower than the
‘ability of activated carbon to absorb odor, so it could not be recognize.

The more tea husks were attached to cover the natto in increasing
amounts, the more likely it was that the smell was trapped.

References https://renovefudosan.com/articles/2084
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Title: Change Plastics to Materials

Field : ( Chemistry ) Group : (

Research Purpose

Many plastics are burned to prcess them

—>but It is not good for the environment.

—we wcl)uld like to learn the method to change plastics to other
materials.

1.Turn plastics back into raw materials.
2.Make a simple plastic recycling device. :

1 -
What we already know

2y A y
: |
Plastics can be disassembled by heating. “ h

Hypothesis

By heating, binding of plastic will change and return to original.

Method of experiment

1.Make pieces of plastic (PP)

2.Put the pieces test tube and heat.

3.When gas or liquid present, collect it
and check what features it has them.

Result
Gas occurred and returned to clear liquid.
J cobalt chloride paper
blue

However, gas was condensation in test tube,so we can’t examine in
detail.

Conclusion and Discussion

D2

PP is composed of only hydrogen and carbon so we thought alkan was

made in this experiment.
We think the liquid is not water.

References
https://ja.wikipedia.org nikougiken.jp www.rikelab.jp
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Introduction = Research Purpose

| thought it would be beautiful if | could add various colors to signed
color sparkler and make it shine even more so | decided to
experiment. Therefore by increasing the luminosity of the sparkler,
and think about what conditions should be used to cause a flame
reaction.

Hypothesis

1.1t may be possible to increase the luminosity by adding
magnesium.

2.1t may be possible to change the original flame color to rainbow
color using the flame reaction.

Preparation

Sulfur,carbon,potassium

nitrate,copper(ll),nitrate (k)+... amount

trihydrate,barium nitrate, Mg 0.15¢

japanese paper, mortar Ba(NO3)2 0.20g

<Method> KCIO3 0.05g

gunpowder,magnesium and

substances that cause flame Result

reaction are added in varying 1=It shined so bright.

amounts. 2=It shined so bright and burned
. so hard.

<Quantity> 3=Burned normally with no color.

Amount of gunpowder 4=Burned violently with no color.

ratio amount 5=It looks so shiny and a little

(o3 D colored.
S 3 0.50g
= 2 Conclusion
- When magnesium was added,the
To shine flame burned brighter. The color is not
| amount clear.lt was not possible to get a clear
1 0.159 color.The color could not be seen
2 0.159 clearly.The luminous intensity was
0.05g higher when magnesium was added.

To shine and to add color

To add colo

)t amount
1 Ba(NO3)2 0.20g References

2 Ba(NO3)2 0203 |_ Hyogo-c.Ed.jp
KCIO3 0.059 https:Gakuen.Gifu-net.Ed.n
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Field : (

Introduction = Research
Purpose

To achieve the goal seven of SDGs

[ AFFORDABLE AND CLEAN ENERGY] by making
electricity

from leaves. To generate electricity easily even if
stopping power supply when emergency.

What we already know

We can generate electricity when we use Dye-
sensitized solar cell

About Dye-sensitized solar cell

e solar battery that converts light energy into
electrical energy

e Not harmful

e Attracting attention as a next-generation solar
cell

Experiment 1

Method:The electromotive force is measured by changing
the concentration using chlorophyll as the pigment.

Hypothesis: The higher the concentration, the higher the
electromotive force.

Result:DNo correlation found between

concentration and electromotive force

(@Voltage drops over time

Consideration: The higher the concentration of chlorophyll,
the smaller the electromotive force

— Due to the lack of electrolyte

Inability to maintain a stable voltage value

—because of internal resistance

Relationship between concentration and electromotive force
400

300 ‘
200 ‘

100

Electromotive force (mV)

0 2 4 6 8 10 12

concentration of chlorophyll (%)

chemistry

Title: Generated by using leaves Groupl/ 205

) Group : ( D4 )

Experiment 2
The relationship between electroryte

and electromotive force
Method:We make dye-sensitized solar cells .
(electroryte: 4drops and 8drops)
Hypothesis:There is a relationship between
electricity and electromotive force.

Result:

1.9V 1.7V

widen the difference of the number of drops

0.54V 1.7V

Experiment 3

Method:Measure the electromotive force with and without
carbon.

Hypothesis: From the result of Experiment 2, the amount of
carbon has a relationship with the electromotive force.

Result:The electromotive force was larger with carbon than
without carbon.

Consideration: The amount of carbon is related to the
electromotive force.

19V 09V

Future prospects

We will research how many droplets and how much
amount of chlorophyll concentration, electrolyte, and
carbon produce the largest electromotive force.

We will also research the relationship between
electromotive force and other conditions.

We will think about the way to put into practical
use.
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: ( ) Group : ( ) 7

Introduction = Research Purpose

Nowadays, Deet has been used in most insect repellents, but
report from America and Canada shows that it has bad impacts of
the human body, so we thought we should find it, then we began.

What we already know
Menthol has a repellent effect on mosquitoes.

Hypothesis
Menthol has a repellent effect on other insects.

Method
First we prepare four crickets, cabbage, menthol (5%), and insect cage.
Then we put the cabbage soaked in menthol water on one side of the cage,
and put the cabbage soaked in water on the other side. After that we put the
crickets into the cage, then we separated from them by ourselves for an hour
to check how much do they have in private.

Result
They ate the cabbaae soaked in water more than the other one.
M/
- RS
Eeme .. \

Conclusion and Discussion

We found menthol has the insect repellent effect.

From that experiment, some fragrances that are similar to menthol have insect
repellent effects on the olfactory organ of mosquitoes and crickets, so that smell
appears the insect repellent effect to other insects who have the olfactory organ.

References

F43EEEESEFAREFEEMPFAEREES https://gakusyu.shizuoka-c.ed.jp/science/sonota/ronnbunshu/093087.pdf
Ecostore Papalagi https://ecostorepapalagi.com/®Ek(+ X 7 L—OWE Y RFICEENDILEMEICTHD '/

BAOFH 5 ~EROFEHY. EYMOFRRES https://animalbattles.wealthyblogs.com/?p=13558

Kao fEE#RX &4t
https://www.kao.com/jp/corporate/research-development/innovation/dengue/mosquito/host-seeking/
Youmeishu.com
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Water purification with water plants
Field: Biology Group: E2

Introduction

When we researched water quality in the river, we learned that some livestock
farmers can release wastewater which include more harmful substances than typical
wastewater. However its water quality is more dangerous than standard. That’s why
we thought that using water plants keeps water quality clean.

Hypothesis Method
Water plants can purify sewage Egeria densa and hydrilla vertillate were
discharged by livestock farmers. In grown in an artificial weather chamber

addition, grown water plants can be fed | |set at 17°C and 12 hours of irradiation.
to livestock, promoting the recycling of | | Nitrogen levels were also measured daily
resources without waste. using the pack test. In addition, their
weights were also measured.

Result
Daily weight (g/day)
However, the water - u s
quallty Of the Water ¢ e verar et e sevey A
with Hydrilla verticillata did not ,

improve more than that of Egeria densa.
The cause 1s that die-off occurred and
the nutrients were re-leached into the
aqueous solution. s 2 2 2

Nitrogen (mg/L)

Hydrilla vertillate » Egeria densa Artifial sewage

40

Outlook for the future of research
Since the nitrogen nutrients of Hydrilla 0
verticillata in the beaker were re-
leached, we need to check the

condition of the plants and cultivate 10
them under appropriate conditions in 6
the future. We would also like to study
Whether water plants Can be used to = Council of Agriculture, Forestry and Fisheries: Current Status
purify actual sewage_ of Livestock Wastes, p.1-4.(Ministry of Agriculture, Forestry and

Fisheries)

20

19 20 21 22 23 24
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Field : ( Biology)

Introduction = Reserch
Purpose

We want to do research the topic of plants.
When we were conducting research on the
characteristics of plants, we became
interested in plants that have the ability to
trap prey. Thus, we decided to further
investigate this ability by doeserving
nepenthes.

Nepenthes started bearing insect trap
bags in nutrients poor soil. From this, we
think if soil has enough nutrients, it doesn’t
need to bear new insect trap bags. We
compare nutrients soil case and insect trap
bags of nutrients case.

What we already know

In the previous experiment,nectaries have
functions which lure insects and digest them.After
that,we understand that those with more nutrients
grow better than those without nectaries.When
Nepenthes grow in the tropics, they get nutrients
by putting an insect bag and catching insects.

Hypothesis

If the soil has enough nitrogen content, it
doesn’t bear insect trap bags.

If insect trap bags have enough nitrogen
content,it grows a lot,because the bag is for
catching insects.

Method

We prepared two Nepenthes. On the one
hand, we added liquid fertilizer to the soil. On
the other hand, we added it in the insect trap
bags. We observed them. Seen growing
condition, we measured the size of the stem
and bags the plant. The liquid
fertilizer(NYPONeX) was diluted ten times.
We gave once every at three days.

We used an artificial weather machine and
kept temperatures at 24.5. Also, we gave light
at 6 a.m. to 7 p.m. We conducted the
experiment for three weeks.

Title: Relationship between Nepenthes and Nutrition
Group : (E3)

'alﬂ;
Result
Almost all of the insect trap bags died.
Nepenthes that were given more nutrition in
the original bags bore new bags. However,

those given more nutrition in the soil didn't
bear new bags.

Conclusion and Discussion

It is unnecessary for Nepenthes to bear
insect trap bags if the soil has enough
nutrition.It is because it didn’t grow a new
insect trap bag with soil that was given
nitrogen content.We didn't notice the growth
of the nepenthes insect trap bags with
nutrition.

Because the Nepenthes used this time died
when we bought it,we thought the withering
progressed with or without fertilizer.There is
such a possibility which concentration of
liquid fertilizer and amount to give,but
Nepenthes which gave fertilizer put a new
bag. When we compared it with adding liquid
fertilizer to the trapping bag, both growth
rates were different.So, we thought insects
have nutrition which doesn’t compensate for
liquid fertilizer.

R.° )

References

https://www.hyponex.co.jp/products/prod
https://www.hyponex.co.jp/plantia/study/1
896198 https://ja.wikipedia.org/wiki

£ ) Fan
-~
-
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Introduction = Research Purpose
We want to know about the relationship between
atmospheric pressure and the body. Especially, we
focused on pulse and blood pressure. We found that
blood pressure at a low pressure tend to rise. Also, the
blood pressure of men is more affected by atmospheric
Bressure than women. We knew about the relationship
etween atmospheric pressure and pulse, blood pressure
by preliminary experiment. So, we want to know
whether there is a change of pulse and blood pressure by
an acupressure.

What we already know

As blood flow improves, blood pressure lowers.

When atmospheric pressure and temperature go down, blood
pressure tends to soar.

An acupressure is called “Goukoku” is known as an acupressure
that improves blood flow.

Hypothesis

When measured with a sphygmomanometer, there will be a
difference in the numbers if an acupressure is pressed or not.
An acupressure would work differently for men and women.

Method

* Subject: women...15 people, men...15 people total->30
people

* Experiment date: The day the low pressure approaches.

* Method: Subjects press the point called “Goukoku” by
themselves for about 1 minute, measure twice. Do 2 set of
that, the mean value averages for men and women. Men
and women averages are compare value when pressure
points are not pressured during low pressure.

Result

<Preliminary experiment>

When low pressure or high
pressure approached, we
measure without using an
acupressure.

Pulse of men
@ push @ nopush

79.5£2.81

70.0342.69

Systolic blood pressure of men
M push [@ nopush

140

{BA22:4313
130
128.42+3.16
120

110

systolic blood pressure

100

Numerical value of the men’s pulse and systolic blood pressure increased by an acupressure.
The women’s systolic and diastolic blood pressure increased a little, but there was no

significant difference.

Conclusion and Discussion
* "Goukoku” works well for men, but may not work well for women.
* It is thought that systolic blood pressure of women rose because the experiment were
conducted in summer and winter.
* "Goukoku” didn’t work well for women because women have less strength to press an
acupressure than men.

References https://tenki.jp/past/2023/01/18/chart/ https://www.haricchi.jp/2019/04/18/pot-for-

blood-circulation/
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Group II /205
Title:Making the Fertilizer from Garbage

e

Field : ( Biology ) Group:( E5 )

Introduction = Research Purpose

In modern society, throwing away a large amount of food is a problem.In the world, w
throw away 2.5 billion tons of food every year. In Japan, the government costs about
2,000 billion yen to dispose waste food. If we use that food ,we can reuse it to produce
new food. We researched how to make the fertilizer which produces bigger
vegetables and can be made in our home easily.This method will solve a part of
SDGs(number 2,7)

What we already know

Microorganisms (such as fungi and bacteria)can produce nutrients from organic matter.
There is a company which makes the fertilizer by vegetables which weren’t eaten.

BRGNS Ny L

AT TN L

Hypothesis
If we change the materials fermented with vegetables, the component of
the fertilizer will change and the growth of produces will also change.
h d DR S " R G "o AN ) gt
Metho 6) i & ™
% prepare 5 kinds of soil. O‘Q @@ @

(Only Vegetables , Vegetables and Fallen Leaves, Yogurt,Natto,and Waste
Fungus Bed. They are also mixed separately)

* ferment them for about a month. Place 15 radish seeds in the soil and ||
compare the degree of growth.

(the number of sprouts, leaf size, radish size)
||

Res u |t The length of the leaf (cm)

The circumference of radish(cm)

593 6.00 4.75 6.50 9.98

!

OV/FL / Y /N /WFB

Conclusion

* "Fallen leaves” is the best for number of sprouts.

» "Waste fungus bed” is the best for root growth.

* “Natto” and “Yogurt” may cause the bias of microorganisms between them and soil or
they couldn’t act on the process of breakdown to nutrients.

References nokabegin.net/8064.html Cooperation Toichiya Co.,Ltd. www.toichiya.co.jp
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Group : E6 Field : Biology Place : 206 / Group I

Title : The Decomposition Oil Natto Bacilli

Introduction

Kerosene leaks about 100 times a year in Yamagata.
We want to clear leaked kerosene by natto bacilli.
We researched other oils too.

Research Purpose

We want to decompose oil by using EcoBio-Block.
chemical oil... kerosene
vegetable oil...rice water, cup noodle soup

oil <

FirSt experiment Measure oil content RESUIt.l

by absorbance
Method of collecting S

= liquid was not good and o
-t we could not get =
accurate date
Second experiment Result.2
= o rice water ® cup noodle soup © kerosene
i < 3.0
‘\f\;«; » 25
[} 20
same N g N
experience  5.47 2 \
‘5 10
? % ! % 05 /\M
before 8days Habsorbance: w0
L — R e BE e & P R
q E spectrophotometer: ,oé@‘ st\ %Sg‘ ,\l\s; ,\ﬂ,sgf ,@ss‘ N@@‘
-y W SR
Conclusion
The cup noodle soup and the rice water - - - Gradually decreased :
Kerosene - - - Large variation in data ’

EcoBio-Block can decompose vegetable oil, but cannot decompose kerosene.
Extending the duration of the entire experiment might have different results.
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Group2 206

Title: The Reason why Mugwort Prevents Germination

Field : ( Biology ) Group : ( E7 )

Introduction = Research Purpose

Artemisia indicas have allelopathic action and this ability causes autoxications. They
increase by vegetative reproduction, but they make many seeds every year. For this
reason, we thought that their way of life is unique and we planned to our research to get
hints of their way of life by learning about their allelopathic action.

What we already know
They do allelopathic action and autointoxication with their roots.

Hypothesis
The degree of allelopathic substance

Method Result

First,we divided the seeds into 50
pieces,and made 3 types of extract
(liquids). (—root tip, middle, root)
by cutting each part separately and
put them in the mixer. Next,we
applied the three types of liquids
into the seeds, and counted the
number of sprouted mugwort in
each case.

(7days, 25 degrees in a thermostat)

100

7%

50

2

Germination rate

root tip middle root

Conclusion and Discussion
The root may not
need to cause
allelopathic
action because
they are
suppressed by
the power of

Root position

The degree of allelopathic substance

% root tip > middle > root
-

References

* minorasu.basf.co.jp
* https://www.jstage.jst.go.ip
“Search for alleles-acting plants from weeds and crops by germination and growth experiments”
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- ( Biology ) Group : ( E10 )

Introduction * Research Purpose

We decided the title because we were interested in why human
beings need to obtain protein and how we are affected.

What we already know
There is BCCA(valine,leucine and isoleucine).
It is a protein which work in
building muscles.

Hypothesis

We need to obtain protein because
it can increase muscle mass and rad = protein
promote growth. worm
Method

We prepare the same number of frogs.

We divided them into Mand®), feed them.

We set the room temperature to 25 degrees and

observe the growth(weight, flying distance) after

a week.

2)bait and protein
@only bait @ g

LLLLLULETY

eat

Red worm:0.002g
Red worm:0.004g | | protein:0.002g

flogs

Result
When the ratio of amino acids was increased,the value changed

to about twice the distance.

Conclusion and Discussion

It can be said that the flying distance increased because protein
gave the organism the effect of increasing muscle mass.

Since there is no difference in body weight, it can be said that
the amino acids efficiently increase muscle mass.

(References)
er-animal.jp
www.otsuka.co.jp
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Title: Apps for assignment contacts

Field : ( Information ) Group : ( F1 )

Introduction = Research Purpose

Information : —>-> make an app which
on classroom h is good for students
( on paper) and environment!!

What we already know
Google Calendar is similar to our idea (but there is a slight difference)

Hvpothesis

By developing an app which can be used to collect information for our
assignments, students can catch necessary information easily and it leads
to a reduction in costs.

IVI et h Od DTE g:: Event Japanese Classic one Mathematics English
2 |Mon
* Have a experiment with 2nd grade students S | T e st
vacation . ,
(on Classroom) o [wes o
* Make a sheet of our idea AT T
. . > 6 | Fi Exam 6d (Fri) submit | &d (Fri) submit
and share with examinees A e
% E}?% pazsozé)_)an 70 10d (Tue) submi
. e t Benesse 5 E::SSE Review book
* Have this sheet used for two months i [l — Pl
13 | Fn
and take a survey of feedback L

Result

Most students were satisfied with our idea.
We couldn’t develop the app (we wish we had more time x_x)

Conclusion and Discussion

* Planning and preparing are very very important when developing apps.
* This app will be in high demand for students.
* Notification function and a function to check

the progress of issues were needed.

References X y*1ybhmBPython AFT (teits > TLR) BEME. BAKIE

.........
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Introduction = Research
Purpose

We wanted to demonstrate how
much the taste of food is affected
by visual information.

When we change the color and
package of mixed juice in a
previous experiment, we couldn’t
get a clear result.

Therefore, we thought that
changing the display of food
names would affect’the taste.

What we already know

When some information is
given, the evaluation changes
depending on the type of food
and the information given.

Hypothesis

If we change the font and
color,and add other
information, people taste more
stronger.

Discussion

The one with a bold letters and
colors had little effect on taste, but
the one with a more delicious
catchphrase did affect taste.

From this result, it is thought that
the visual information of the
character itself has a higher priority
for recognition than the color and
size of the character.

References
https://www.nhk.or.jp/kenko/atc_1155.html

Title: Does the appearance change the taste?

Field : ( Health & physical education )

Group : ( G1 ), @ WC;

Method

Experiment 1: Attach the drawing paper
where we wrote "vegetable juice" with a
black pen, and have them drink the
vegetable soup and evaluate it.

Experiment 2: Change the letters to a
piece of paper that says umami-rich
vegetable juice.

: The letters are bolded,
colored, and a piece of paper is placed
that says vegetable soup.

And then compare these three.

Result and Conclusion

Comparison of experiments 1 and 2

B experiment1 [l experiment 2

N W kO

salty bitter taste sweetness umami acidity

Comparison of experiments 1 and 3

B experiment 1

A,

salty bitter taste sweetness umami acidity

experiment 3

o = N W ~ O

https://www.i-repository.net/il/cont/01/G0000155repository/000/001/000001577.pdf
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Change the Uniform

Introduction

We don’t like our school uniform..

Maybe, most students think so.

—suggest new style uniforms and change our uniform and better.®

Sakato’s uniform history
* Summer uniforms were greatly revised in the 1960s.

* Winter uniforms have not changed since the 1955s.

Hypothesis

1.Many students may do not like our uniform and want to change to a new one.
2.Sakato becomes more attractive by changing our uniform and making the style more
modern.

Method
1. Research Sakato’s uniform history. 2.Find out what students think
about the uniforms in the questionnaire. 3.Cooperate with student council

uestionnaire contect]
Volero/Skirt/Sweater Fanctionality & Design
- satisfaction with each of these. = design improvements.
= functionality improvements. = good or bad about Sakato’s uniform.
etc...

@are survey results, find issues)

Result disagree
Volero’s design (bad) : 89 people

Volero’s improvements (bad) :too simple and kinds ...
Want to change our uniform : 81%

Need to white best : 44%

Want to leave things : Red line and white vest ...

Conclusion and Discussion
we should change our uniform.
In particular, vorelo’s satisfaction is bad.

References
Sakato’s “100th anniversary Magazine”
and student council magazine “Koti”37,39,43
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health

Introduction = Research
Purpose

We were affected by last year’s
presentation, so we decided to
research it again with new condition.
We want to know the location of our
smartphones that we can focus on
the most while studying.

Hypothesis

The closer your smartphone is to
you or if people are using
smartphones around you, your
concentration will diminish.

Method
We made ten students study
modern Japanese under various
conditions.
Condition1
No smartphone
Condition2
A smartphone in drawer of our desk
Condition3
A smartphone is in our sight
Condition4
People around me use their
smartphone
tools !
= Brain Link Lite2 =
* smartphone application g

=SSN

g,

92

) Group:( G-3 )

Result
each condition’s average

1---50,74 2- - -49,72
3.---46,94 4- - -4984
= condition1 = condition2 = condition3 condition4
70
o 60
G AR
o S0 Z
o =K
g \ 77

30
5 10

time(min)

15 20

Conclusion and Discussion
When we can’t see our
smartphones or it’s hard to
see it, the distance and
presence or absence of our
smartphones do not affect
our concentration. 2

References
Into the Zone~Smartphone
and Concentration~



<Introduction = Research Purpose>

We had experiences where we couldn’t perform well because we felt nervous and
pressured,and we were interested in how much the environment and psychological pressure
around us affected our performance, and we wanted to look into their relationship.

<What we already know>

Nervousness and pressure = affect performance. There is no specific numerical value for
how much psychological influence produces what kind of influence. And it is said that
there are individual differences .

<Hypothesis>
Support from others = performance’> Negative comments = performance-,
There are individual differences in the influence of psychological influences such as nervousness.

<Method> <Result>

Use basketball free throws Averages Averages

(1)No one is watching & quiet 2.33 +0.75
(2)Being watched & quiet 291 1175
(3)Being supported by voice

(4)Cheering song is playing & people are quiet 466 +0.90

(5)Being told something negative 3.25 —0.25

P i ® 208
repare 12 test subjects.
Shoot 10 shots. Total 50 shots in (O) to (5). Performance is best when cheered by voice.
v Performance., = when being told anything
10 minutes = practice time negative.
Cooperating with cheering to the subjects. Differences in performance when people are
v watching quietly differ from person to

person,making it difficult to grasp trends.

Consider from the result.

<Conclusion and Discussion>
Our hypothesis is true!
* People who can change the nervousness and pressure to power can also change people's
cheering to power.
* People who can respond to a given environment and minimize psychological impact can
narrow the difference in performance to a certain extent.
- Everyone performance | in a negative environment.

<References>
+ Hiroshima University : Pressure and Motor Skills

* TGLIFE : The relationship between sports performance and the mind
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Title: Let’s Be Smart by Grasping a Ball !!

Field : ( Health carefield ) Group:( G5 )

{Introduction * Research Purpose) = {What we already know)

- As a result of examining many previous studies, it * Grasping for you the ball with your right
seems that it can be reflected in daily life and putinto ~ hand makes it easy to memorize, and grasping
practice. for you the ball with your left hand makes it

* We thought that if you could memorize things easier to remember. _
more efficiently, it would be useful for tests and the = * In a previous study, when the grasp time ..

like. was set to 90 seconds, memory improved.
{Hypothesis) =)
, 2 BT
* The longer you grasp it, the more you can remember. \.
* Individual differences in results are less likely to occur. v) s
P i
((MethOd» ((RGSUIt)) score distribution

* With the cooperation of 30 students, the
experiment was conducted by dividing the grasping
time of the ball into

0 seconds, 60 seconds, and 120 seconds.

1

—

120s

score

@Grasp the ball with your right hand for each
second.

(None if 0 seconds = go to @)
%Look at the illustration for 60 seconds.

Set the time from looking at the illustration to
answering for 120 seconds, and grasp the ball with
your left hand for the same number of seconds as
in @.(In the case of 60 seconds = Grasp the ball

O =2 N WROGONO®OO

L,

time(seconds)

<we understood>
TIME ADVANTAGE STANDARD DEVIATION

after 60 seconds) 0 second 5.5 scores 1.8
(4)Answer (no time limit).

(5)Calculate the mean and 60 second 4.9 scores 2.2
standard deviation and 120 second 7.6 scores 1.4

summarize the

= According to the results, scattered data is
small at 120 seconds.At 60 seconds, it spreads
out more than at 30 seconds.

* The score improved the most when the participants grasped the ball for 120 seconds.
* The scatter increased at 60 seconds.
- There were individual differences in the results.

{Discussion)

* A memory improves the much longer to grasp the ball than shorter to do.
* Individual differences appear depending on each people

{References)
https://www.j-cast.com/2016/05/05265902.html?p=all 1601337345.jpeg
https://studygeek.jp/grasp to grasp/ matigai-valentinesday-01.png
https://www.eurekalert.org/news-releases/493449 bead70a52748f1587264747916e64ab6_t.jpeg
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Field : (health)

Introduction |
Research Purpose

It is difficult to make soybean
meat, so we decided to make
edamame meat using edamame,
which is abundant in Shonai.
Also, it is rich in nutrients and
has a lot of protein.

Method

1,Crush edamame and soybeans, mix
them with flour etc, make about 10
grams of hamburger steak, and
compare the ease of cooking.
2,Prepare one with nothing on it and
one with salt, ketchup and have 12
men and women eat it.
3,Take a questionnaire and compare
the taste and texture. In the
guestionnaire, the following points
were asked to circle a number from 1
to5->

A3y

Result =

* It was difficult to crush the
edamame.

* Edamame took five times longer to
cook than soybeans.

* Some taste was same but,
soybean meat was better than
edamame meat because the taste of
edamame meat was unique.

%Soybean meat with tomato sauce
Edamame meat with mayonnaise
— Many people thought it tasted like
real meat.

References

Title: The power of beans
Group : (G6)

What we already know =
No papers or studies.

Hypothesis

“Edamame meat” that uses
edamame instead of soybeans
would be easier to cook and eat
than soybeans meat.

Whether it resembled a bé

Did you have elasticity. <=

Whether it resembled a meat.

Did it keeps you satisfied for a
long time.

Was it delicious.

Also, ask them to write down the
combination of seasonings and
beans that they thought was the
best, the reason, and other
impressions.

Conclusion and Discussion

* | thought it took a long time to
crush the edamame because
soybeans contain more water and
are softer.

= Except for the unique flavor and
green smell of edamame it can be
eaten in the same way as soybeans.

* Nutrients such as vitamins in
edamame may be broken by heating.

* It’s easy from the baking
process,so if you can bake it
Immediately without preparation,it
will be easy to get your hands on.

https://www.kagome.co.ip/vegeday/nutrition/202207/12395/ [FE RS DiEV] RIEE(FRRD T EREDIERE(E ?
https://horti.jp/244458 2 E KRS DR\ ? ZNENDREMDIWTH. BRAE?
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Title:We Want to Improve the Quality of Sleep!

Introduction = Research Purpose

Most students of Sakata Higashi High School can’t get enough sleep. However, we can'’t increase the
time spent sleeping because of both club activities and a lot of homework. So, we want to solve this
problem by focusing on the quality, not the quantity.

According to Previous Research

* The students of Sakata Higashi high school are dissatisfied with their sleep.

* The suitable lighting in the dining room is 30-75 lux. And in the bedroom, it is 10-
30 lux.

Hypothesis

1. The quality of sleeping with no light is higher than the quality of sleeping with lights regardless
of habit.

2. Interms of color, warmer colors are associated with better sleep quality than cooler colors.

Method

1. Measure the brightness of light hitting your pillow
2. Sleep with a smartwatch
3. After waking up, answer the St. Mary's Sleep Questionnaire

{ Control test )
. no light
. Warm light of 20 lux
. Warm light 40 lux
. Cold light of 20 lux
. Cold light 40 lux

Result

e The results of the St. Mary's Sleep Questionnaire showed that both
those who usually keep lights on and those who do not do reported
better sleep quality when there was no light and 20 lux of warm color.

e Comparing the ratio of non-REM sleep to REM sleep and awake, it was
found that the subjects had the poorest sleep quality when they were in
the cold 40 lux light

Discussion and Concludion

It is not generally true that sleep quality is better without light. There
are individual differences. However, the quality of sleep is better with
warm light than with cold light.

No significant difference in sleep quality between no light and warm 20
lux light.
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[ Presentation1 ]

Title: School Trip to Sakata!
Presenters: SAITO Yuika, KAWAKAMI Mari
Field / Number : History Culture Modern Society 3

Abstract:

We focused on the problem that the attractiveness of Sakata city will be less
known as the population declines. We wanted people outside of Sakata to know
Sakata’s attractiveness and reactivate its tourism industry. To achieve this, we planned
to invite citizens from sister cities to Sakata as tourists and introduce the appeal of
Sakata to them so that we could solve the problem.

Firstly, we gathered data about the current situation of Sakata’s tourist industry.
From the data we collected, we learned that Sakata’s tourism revenue has been
declining and the travelers aren’t spending a lot of money except on accommodation
and transportation.

Initially, we planned to create a tourism plan to meet the needs of various kinds of
people in Sakata’s sister cities. However, after getting some advice from an
entrepreneur, we decided to limit the target of this plan.

The revised plan is a school trip to Sakata, with the main target being junior high
school students from Sakata’s sister city. We thought getting people in other regions
to learn about Sakata is an effective way to leave a strong impression about this city
and a school trip is an apt way to do it. After making the trip’s schedule, we presented
our plan to the board of education in Musashino city, one of the sister cities and got
some valuable advice and opinions from the officers.

We believe that the plan can advance Sakata’s fame in other regions. However,
there is still room for improvement, so we have to consider how to make it better and
spread Sakata’s attractiveness through this plan.
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Outline of the trip

3 Days

transportation
means(SakatacMusashino):
Trains or Plane
Eat dinner and stayfat “Tsuki

no Hotel”

Junior high school students in

Musashino City
(average:115 students)

Have guides to help with the

process of traveling

SwSoumaroy
| wialie?
Jae=d0==1 =30
Kaikoujror Sopping-arcade

Kaikouji orShepping arcadel | | TSuki-no Hotel

Day 2(if it rains)

8:30 Leave the hotel
| by bus
9:15 Chokai Family Travel Village
9:30 Nature Study - Wooden craft
(12:00~ Lunch)

15:45 Leave Choukai Family
Village/Chokai Motintain cottage

17 : 45leave” 715 : 56léave
18:50Haneda Airport 20:10Tokyo Station

irport 15:40Sakata station

| by bus

15:55 Inuwashi Mirai Museum
!

16:30eave Inuwashi Mirai Museum
| by bus

17:10 Hotel

Day1

Airplane h Train
6 : 55Haneda . 6 : 08 Tokyo
| plane : | train
55 Shonai 8 : 12Niigata

T 15Pine forest 10 : 35 Sakata
| bus l.bus
: 10Hiyori-Park 11 = 00 Port
| walks= =% 11:20~12: 15
9 230 Port lunch

10 : 30~11:30 | walk
lunch 12:30 Hiyori-Park
| walk | walk

B
8:30 Leave the hotel

| by bus
9:20 Tamasudare water fall
| by bus
10:20 Chokai Family Travel Village
| by bus
12:00 Lunch
| by bus
13:00 Trecking
| by bus

Study in advance

- Relationship between
Sakata & Musashino

- The geography of Sakata

Location,population,
environment ...etc

Give students only the basic

T 4 ] 3 ¥
’m % e »
15:45 L eave Chokai Family Travel
Village
1by bus
15:50 Inuwashi Mirai Museum

16:30-Leave Inuwashi Mirai Museum
Lby bus
17:00 Hotel

Post trip study

+ Think about solutions for the
: environmental issues that
. occur in Sakata

Preservation of Pine
wood
etc

+ Think about solutions for

: issues that occur in low-
: population density areas (like

information. :
=They will have interest in Sakata.§

Sakata)




[ Presentation2 ]

Title: The Relationship Between Heat and Sound

Presenters: KONNO Kaisei, MATSUMOTO Mitsuki,
SATO Nanaki, MUTO Yusho

Field / Number : Physics 5

Abstract:

We studied the relationship between sound and heat and realized if we could
convert sound energy into heat energy, we could effectively utilize loud sounds such
as sounds from expressways and airplane runways as energy sources.

We observed an interesting principle from microwave ovens, which heat food by
vibrating water molecules with microwaves. We thought that by using sound instead
of microwaves, an object could be warmed.

We conducted our experiment using a box covered with a sound insulating
material that easily reflects sound waves. We put aluminum balls inside the box and
used soundwaves at 66 Hz, which is the natural frequency of the balls used in the
experiment, for 30 minutes using two speakers. Furthermore, the experiment was
repeated with different conditions.

The results showed that when using two speakers, the temperature of the
aluminum balls increased by only about 0.4°C. The temperature change of the
aluminum balls was larger than that of the temperature change inside the box. This is
why we knew that the temperature increase was caused by the sound. Based on the
results, we concluded that the aluminum balls vibrated because of the sound waves,
and the friction between the aluminum balls generated heat, resulting in a change in
temperature.
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Interesting principle

1, 2, In the food

The water molecules vibrate
because of the microwaves.

(microwaves) l ll
!

(water molecule)

4, 3, Friction

— Water molecules
™ make frictional heat
by hitting each other.

Hypothesis

* microwave = soundwave

= water = aluminium

=aluminium molecules is  soumdwave - sound wave
vibrate because of the '

soundwaves

1]

=aluminium molecules make
frictional heat by when they
collide.

Study plan
What we prepared

- A box covered with sound insulating mate

(polyvinyl chloride)

(reflects sound waves easily) —

* Aluminum balls

(diameter 4 mm)
(number 130)

Method of our experiment()

* We put 130 aluminum
balls and the two
speakers into the box.

Experiment® (0Hz,no sound)

REGIRE=inside of the box |EIIEHIE =aluminum balls

i e S Vb |

T
0 ()

=no changes were observed

Experiment®
(66Hz.natural freauency)

i, '\Fcr—\rvl—‘L‘:‘E“ﬂ‘
P RA
s——
= — A

nnnnnnnnnnnnnnn

REENIRE= indicates no any change

BIERE- indicates an increase

Experiment®
(55Hz,slightly different)

=Both lines show same moves

Experiment@®
(one of the speakerm was cut)
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[ Presentation3 ]

Title: Let’s Remove the Snow
Presenters: NAKAMURA Shuto , ITO Sakiha
Field / Number : History Culture Modern Society 6

Abstract:

Our study focuses on solving local problems in Sakata, where many people
have identified snow removal as a major concern during the winter. We would
like to contribute to our town as high school students by removing snow.

Currently in Sakata, the shortage of people and an aging population is a big
problem. On the other hand, in Nikko, a district which receives a lot of snow,
volunteers remove snow twice a year. In addition, there is a developed
community that helps make the lives of the aged residents better. We
collaborated with the Nikko community center and organized a snow removal
activity around the homes of the elderly.

We volunteered on January 14th, which was a very fine day. We were
surprised by the amount of snow and the difficulty of removing it. However, we
were able to feel a connection with the community through this activity. We
realized that it is necessary to create good relationships with the community to
create a comfortable city. We also found that we high school students have to
actively participate in activities and think of the problems as our problems. Such
awareness will make good communities. Let’s remove the snow and make better
relationships within our community! Let’s make a more comfortable city!
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Let's Remove.
the Snow!

3-4 Tto Sakiha
3-5 Nokamura Shuto

Introduction

- In Sakata, there is a
shortage of people who can
remove the snow.

It is a serious problem. B0
v W

R st

How Researched

1.Joining volunteers of 2.Talking with the manager

Nikko as a coordinator- ‘f‘ ); > of the volunteers and
connecting students to participants to capture snow
the volunteer. removal from many

viewpoints.

4.Making volunteer groups
with Nikko and Sakata city

.

3.Encouraging students
to remove the show.

& ®

The Answers to Questions

&= —f8

1 Benefits for the
young generations

Snow removal can
develop our feeling of
belonging

U
This makes us
confident and develops
our social skills

& @

2 Benefits for the
whole district

Volunteering calls in
people from other
communities

4
This makes new
relationships between
communities

og°
%

3 What is the best

way to remove the
sHow

Everyone thinks of the

snow problem as their
own problem
1)

This develops
cooperation and mutual
help that leads to
solving problems

Hla— b

\! 7

Ky ,,O

Finally

Snow removal = only in winter
but,
interaction with neighbors
... should be throughout the year
ex) take part in the management g
of local festivals ™
volunteer cleaning a park d

N
LTINS
Y
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[ Presentation4 ]

Title: Pollen Forecast by Machine Learning
Presenters: IBARAGI Kensuke, ABE Koharu, ABE Taichi, OKADA Akari
Field / Number : Math Information Al 2

Abstract:

We felt that it is not easy for us to understand the pollen count information
reported in the media because specific pollen amounts were not shown. Also,
forecasting accurate information on the amount of pollen in our town is almost
impossible because pollen forecasts are done in other areas. Therefore, we
thought we might be able to analyze the pollen data using a system of Machine
Learning and weather data.

First, we researched the relationship between weather and pollen and
collected relevant data. Next, we made Machine Learning models based on the
data to predict pollen dispersal. Also, we tried three methods: Time series
analysis, Multiple regression analysis, and Neural network analysis.

In the Time series analysis, it was not possible to forecast the amount of
pollen because the peak time varies from year and year. The Multiple regression
analysis allowed us to make predictions, but the accuracy was too low. The
Neural network analysis produced results that were about the same as the
Multiple regression analysis.

Through the study, we learned it is necessary to program known correlations
with weather data, such as the amount of sunlight for pollen production and
correcting for temperature differences between December and January. Also, the
Neural network was the most accurate, so we are going to use the predictions of
the Neural network models.
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Pollen Forecast
by Machine Learning

Field : AI

Group:F2

Ibaraki Kensuke Abe Koharu
Abe Taichi Okada Akari

Background

Many people are affected by pollen.
It isn’t easy for us to understand the information on pollen.
Why?

There are limited places where the effects of pollen

can be observed.

Conditions of the Amount of High Pollen Dispersal

Method of Research

According to the weather reports for the previous
summers, the temperature was high, it was sunny for a
long period of time and there was little rainfall.

(AR EERNNN
(R RRERAR!

First, research the relationship between weather and pollen and
collect weather data and pollen data.

Second, download weather data in
Third, make Machine Learning.

Forth, predict pollen dispersal with Machine Learning.

Result of Time Series Analysis

roua m Result : Hourly and
| daily component
decomposition was
not possible because
AN NANN ] the peak day or time

2011 2012 2013 2014 2015 2016 2017 2018 2018 2020

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

oco
e 7

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Tend

Season

varies from year to

- zsnnnn«l ‘
£ )

Tof—
2011 2012 2013 2014 2015 2016 2017 2018 2018 2020

year.

=3 Autocorrelation

\‘Io .T[f r

LI O e

eo IRERRER]

(] 5 10 15 n % 0 E 0

There is no relationship between the new date and the old date
in the blue box. (It has no autocorrelation.) So, this data does
not fit time series analysis.

Multiple Regression Analysis

. EJRRE: ([ 0.51973568 -1.11952629 -0.89725506 -1.95338594]]
51 1103.22203877)
SRR M 0.011984551281857652

Q

Result : Predictions were
successful, but with a 1%
accuracy rate.

2021-02-01 01:00:00  0.000000
2021-02-01 02:00:00  0.000000
0:0

Consideration : The
relationship between the
explanatory variable and

the objective variable
FRi may be nonlinear.

2021-02-01 22:00:00
2021-02-01 23:00:00 0.000000
2021-02-02 00:00:00 103222088

2021-02-01
2021-02-01
2021-02-

Neural Network

3

d
g0 Secuen:ial

Result : Accuracy remained
R at 2%. Moreover, the
FEAE predicted value could not be
fron sklezropeep-ccessing fnpo~: SiandardSca er .

obtained.

"AE]] = sea erf A Aransfornldf IEKERE L EE L RE D

Consideration : Normalizing
the data or changing the
model does not improve
accuracy, so we may be
using the wrong data.

5B s s

“ain, yes: = 2ro ntest sp 11X, . test_s 262015, randon state=);
fdden_ v sizes=.20. 1 nax_{er=200001.f {3 train, 3 train.ravel

i T el oo o 7 cestl]

§ CLLSALEIEETEERRTY)
el C.CEACEIEETECRRT2IB 0
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[ Presentation5 ]

Title: Let’s Search for “Sweet Colors”!

Presenters: SAITO Mayu, ISHIGURO Miyu,
SAITO Rena, ¥MARUYAMA Kentaro

Field / Number : Health 7

Abstract:

It is said that the color of food changes the perception of the food’s
sweetness. As taste is influenced by color, we tried to identify a ‘sweet color’.
We wanted to determine which color is most associated with sweetness. We
hoped that this information may enhance our dining experience.

Our experiment involved making rice balls and Calpis drinks dyed using
six colors: red, blue, yellow, green, black, and pink. Subjects tasted the food and
drinks and answered four questions:

1. Before you eat (drink) it, what do you think about each color?
2. When you eat (drink) it, does it taste different?

3. Could you please rank them in the order of their sweetness?
4. What are your thoughts about those foods?

The results showed that the reported sweetness in both drinks and foods
changed depending on the color. Also, there were different color rankings for
different foods and drinks. Most people associated the colors yellow and red
with sweetness. After observing the results from this study, we highly
recommend the use of the colors yellow and red in foods and drinks preparation
to enhance the dining experience. Colors appear to have a notable effect on how
people perceive the food that they eat and drink. Therefore, food colors can
influence how much a person enjoys what they eat and drink. We want to
experiment by adding more colors and changing the color depth and lightness.

105



STUDY PLAN

e =

1.We cooked rice with colored water.

2.We picked 3rd grade students at random
and had them eat it.

3.We had them answer these questions.

- Before you eat it, what do you think about
each color?

* When you eat it, does it taste different or
not?

- Please rank them in the order of their
sweetness.
* What are your thoughts about those foods?

M When you eat it, does it taste different or not?
(DCalpis water @Rice

result
of
Rice

result
of
: Rice
BLUE
GREEN
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[ Presentation 6 ]

Title: Plastic from Milk
Presenters: TAKAHASHI Yuki, MASAKI Fumiya, SAITO Takahiro
Field / Number : Chemistry 5

Abstract:

Plastic made from milk is called casein plastic. Casein plastics are
ultimately decomposed in nature into H20 and CO2. This is called
biodegradability, and casein plastic is one of the bioplastics. It can be made by
adding vinegar to heated milk and drying the solids produced.

The reason we decided to do this study was because we heard a lecture
about marine debris and wanted to find out what we could do to reduce it.

The research conducted up to last year has shown that Sml of vinegar is the
appropriate amount to add when making casein plastic, and that 1g of bread or
light flour as an additive makes the casein plastic harder.

First, we hypothesized two things: first, that the casein plastic we created
would break down in various natural processes, such as in water; second, that
the lower the fat content in the milk used as the material to make plastic, the
casier it would be to use as plastic.

We placed the casein plastics we created in river water, seawater, soil, and
vermiculite for observation. The results were that those placed in water
dissolved and had a pungent odor. Those placed in soil gradually decreased in
mass. Those placed in vermiculite showed little change. In the beginning, the
mass decreased rapidly, but this was thought to be because of the loss of water
in the casein plastic, and had nothing to do with decomposition. At the end, we
figured that the casein plastic was degraded.
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river

Graph-A = not wrapped

Graph-B = wrapped

®
. =soil / bread flour . =whole milk
D N t N t ® ’ =soil / cake flour ‘ =low-fat milk
ecomPos' lon rate =vermiculate /bread flour Decom pOSItIOﬂ I'ate ® =powdered skim milk
. =vermiculate /cake flour . =plastic bottle cap a
(9) graph-A (g) graph-B (g) Graph-C (9) Graph-D .
6 12 12
10 10
5 5 8 8 /——l—\
6 N 6 /
4 4 — 4 4
Yellow line overlaps with green Iine‘ 2 e - 2
720 ad lad o 8131 9 94 9121 1221 12128 116 1011 118 1228 12028 116 i1 1118

Check the hardness
nara\

powdered skim milk
low-fat milk

soft| | Whole milk

* In the river and ocean
the casein plastic

dissolved and had a pungent odor.

Related

Soil condition

Ambient temperature

decomposition rate

1)

related

protein content
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[ Presentation7 ]

Title: Don’t be Afraid of Realizing Your Dream!
Presenters: ARAI Haruka, TAKAHASHI Mayu, ISHIGURO Aoi
Field / Number : Japanese English Literature 3

Abstract:

Each of us wants to be a teacher in the future. We think that some students
will not try to get the job which they really want because of a gender bias.
Therefore, we want to remove such biases and enable students to get a job
without worry.

Through the questionnaire we gave to the students of our school, we found
that most of the students have a fixed image of workers’ gender. For example,
we tend to think that carpenters, doctors and firefighters are jobs for men, and
nurses and nursery school teachers are jobs for women. We interviewed a male
nursery school teacher and a female firefighter to know the present situation of
such jobs. They said that they had experienced some difficulties, such as lack of
physical strength or with the equipment in the working environment. However,
they also said that there are many good points to working as a male nursery
school teacher or a female firefighter.

We concluded that it’s not just about making the numbers of male and
female workers equal in all sorts of jobs that is important. In fact, what is
important is for students to choose jobs without worrying about their gender. In
all jobs, workers of both genders play an active part. We should tell students that
they can choose their future jobs freely and there are many workers who are
doing well, no matter their gender. The important thing is whether it is the job
which they “actually” want to do.
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Don’t be afraid of
realizing your dream !

~Education to let students be what they want~

Students cannot choose a
future job which they really

want !
™ &

Questionnaire

1 Are there jobs which have differences

in number of workers between
men and women ? ?
T v A

2 What are the jobs ?

Q2 Male students’ answer

Q2 Female students’ answer

carpenter:in 2017
nurse:in 2020
doctor:in 2014

Ratio of Men to Women

M men W women

:
- fa_
Stamina— -carpenter " |

- the Self-Defense
Forces of Japan

Fixed idea= -nursery school
teacher
nurse
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[ Presentation 8 ]

Title: Drug-resistant Bacteria Inside the Intestinal Trach of Fish

Presenters: ITO Haruka, OKUYAMA Airi,
SUGAWARA Mari, HONMA Kaoruko

Field / Number : Biology 8

Abstract:

The number of infectious diseases caused by drug-resistant bacteria is
increasing all over the world. We investigated if drug-resistant bacteria are in
the intestines of fishes. Drug-resistant bacteria are produced in hospitals, where
antibiotics are mainly used and may have spread to the environment. They
sometimes propagate drug-resistant genes to other bacteria horizontally while
leaking out into the environment. We thought that the
drug-resistant bacteria had already leaked to the sea and might be in the
intestines of fish.

We used three mackerels and three crimson sea breams exposed to
meropenem, a carbapenem antibiotic. We made cultural mediums with salinities
the same as the sea’s. Then, we counted the number of colonies and tested them
by the gram method. As a result, on average, we found 98 colonies from
mackerels and 50 colonies from crimson sea breams on the culture mediums
without meropenem. On the other hand, we found 6 colonies from mackerels
and no colonies from crimson sea breams on culture mediums with meropenem.
We screened colonies from the mackerels which appeared on the culture
medium with meropenem and found that these bacteria are all gram-positive and
are not drug resistant.

In summary, our results showed there were no drug-resistant bacteria in
the intestines of fishes that we researched. But we are not sure of these results
because the number of fish we researched is so small. We need to conduct further
research using more fishes and different types of fishes and antibiotics to have
better results.




Drug-resistant

Bacteria Inside
the Intestinal

Tract of Fish

Biology E8
Airi Okuyama (3-5)
Kaoruko Homma (3-4)

Haruka Ito (3-5)
Mari Sugawara (3-5)

@ Fish: 1. three Mackerels

2. three Crimson Sea Breams (from Nezugaseki

in the Shonai area)

® Antibiotic : Meropenem (Carbapenem antibiotic)

<—STEP O
pick out instetines

| stirring

STEP4

ber of coloni
Gram Method number of fish-antibiotics lnum e 02 co on|esS average

1-none 90 155 208 151.0

1-with Meropenem 1 8 29 12.7
cellwall (exine)| color | pathogenisity |drug resistance Crimson Sea Z:none lo1 | 124 | 132 | 1190

- Breams 2-with Meropenem 0 0 15 5.0

" _ bruise bl Goedl | WO 3-none 16 | 28 | 30 | 247

gram positive bacteria NO ruise blue bacilli | YES NO 3with Meropenem 0 0 0 00
4-none 0 34 51 425

gram negative bacteria| YES red YES YES 4-with Meropenem 0 0 0 0.0
5-none 0 9 22 155

Mackerel -

5-with Meropenem 0 0 0 0.0

6-none 67 83 128 92.7

B 6-with Meropenem 0 0 0 0.0
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