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Abstract

News about commercial space travel is beginning to be reported around the world, and even in Japanese schools,
children are beginning to take an interest in space travel. However, even if they are interested in space, there are not
enough educators in Japan today who can train them to be active in the private space industry. In addition, school
teachers in Japan are extremely busy that they do not have time to learn about the latest trends in the world’s
commercial space development either. Therefore, SKIP, an online cram school for Japanese elementary to high
school students living in Japan and overseas, has started an education program for students, parents, and teachers as a
part of their classes. In this program, students can learn about the latest civilian space development, as well as have
experiential learnings about space. For example, when you go to space, your sense of value changes drastically due
to the overview effect. This is common knowledge for astronauts, but most of the general public does not know
about it yet. Therefore, we will let people experience the change in their sense of values when they go to space by
having them experience a zero gravity flight on Earth. They will also learn how to deal with problems that may occur
during space travel by realistically experiencing the spacecraft operation control center and the spacecraft simulator.
This paper introduces a space education program to foster human resources who will be able to work in the global
civil space industry.
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Nomenclature At that time, | felt the need for an educational program
that would protect and nurture children's "curiosity
about space”. Therefore, | devised a space education

Club activities: Extracurricular activities in which

students participate after class
Gakushu-juku: a private educational institution outside
of school for students to study for entrance exams

Acronyms/Abbreviations
Star Kids International Program (SKIP)
1. Introduction

| teach science at a Gakushu-juku. | have been feeling a
sense of crisis about the evils of examinations (see
Section 2) in the Japanese educational system.

While | was looking for a way out, I met Mr. Taichi
Yamazaki, the representative of ASTRAX and a
commercial astronaut, while working in Singapore and
Malaysia. | was shocked by Mr. Yamazaki's way of life,
a common sense that is out of the box and at a large
scale. Later, | had the opportunity to work with Mr.
Yamazaki to run ASTRAX Kids, an ASTRAX
children's space course for the future.
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program to make up for the lack of space education in
Japanese school education as part of the classes at my
online school SKIP and we are how moving forward to
implement the program.

Fig. 1. In Kuala Lum]our, the capital of-f\/lalaysia.
Photo with Mr. Taichi Yamazaki
(The author is on the right)
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2. The current state of education in Japan
2.1 The Japanese School System

Japanese children begin attending elementary school in
April following the age of six.

Schools include elementary school, junior high school,
high school, and university. Elementary school is a six-
year system, junior high and high school are three-year
systems, and university is a four-year system with a
short-term two-year system. Nine years of elementary
and junior high school education is compulsory by law.
When students enter high school or university, they are
required to take an examination to determine their
academic ability in each subject area, which is unique to
Japan. When entering junior high school, some schools
also have an academic achievement test.

In order to pass these entrance exams, children must
study until late at night, even after school ends. They
also have to study for the exam on weekends, holidays,
and even during long vacations such as summer
vacation.
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Fig.2. Average study time outside school on weekdays
by age group in Japan (unit: hours) [1].

2.2 The Current Shortage of Teachers in Japan

Japanese teachers have many roles (teaching subjects,
class teacher duties, school-wide administrative work,
club activity advisory, career counseling, life counseling,
PTA support, etc.), and as shown in the table 1 below,
their working hours are extremely long. In addition,
they must also work at home after returning home,
grading tests, preparing for classes, etc. In many cases,
they also work on Saturdays and Sundays as advisors
for club activities.
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Table 1. Average workday arrival and departure times
and work hours [2]

Elementary school Junior high school
Time | Time Office Time | Time Office
one one | (business | one one | (business
leave | leave , leave | leave ,
s for S working) | s for S working)
work | work hours work | work hours
7:31 | 18:40 11:09 7:28 | 19:04 11:35

Table 2. Average of total overtime work per week

Elementary Junior high
school school
0-19 hours 40.2% 25.7%
20-30hours 49.0% 56.3%
40-59hours 10.8% 18.1%

"Total overtime" is defined as the sum of all hours
worked at school or at home on school business in
excess of the scheduled working hours during the week.
The survey covered 453 elementary school teachers and
432 middle school teachers. Note that overtime hours
worked after returning home are not reflected in salaries.
Thus, the number of people who want to work as
school teachers is decreasing year by year because of
the extremely hard work involved. The percentage of
those who quit their jobs is also higher than that of other
professions.
As a result, there is a shortage of teachers in Japanese
schools.

Table 3. Number of teacher shortages [3]
Number of Shortage Deficiency
teachers rate

Elementary 378481 1218 0.32%
school

Junior high 217856 868 0.40%
school

High 159368 217 0.14%
school

Table 4. Number of schools experiencing teacher

shortages [3]
Overall Number of | Deficiency
number of schools rate
schools with
teacher
shortages
Elementary 18991 794 4.2%
school
Junior high 9324 556 6.0%
school
High 3502 121 3.5%
school
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The term "teacher shortage" refers to a situation in
which the number of teachers actually assigned to a
school does not meet the number of teachers (the
dividend number) that the national or local government
is supposed to assign to each school due to the inability
to secure temporary teachers, resulting in a vacancy.

2.3 Current State of Science Education in Japan

While many Japanese elementary school students like
science and are among the top students in the
International Assessment of Academic Progress (PISA),
the number of students who like science declines among
junior high school students.

According to a survey conducted by the Ministry of
Education, Culture, Sports, Science and Technology
(MEXT), in 2022 (National Achievement Test), the
percentage of students who said they liked science
decreased from 83.5% of 6th graders to 62.9% of 12%
graders. [4]

This can be attributed to the fact that science classes in
elementary school are often fun, hands-on learning
experiences such as experiments, whereas in junior high
school, theoretical learning increases, and students find
it painful to memorize large amounts of knowledge for
tests and examinations.

2.4 Japanese Teachers' Perceptions of Private Space
Travel

Since 90% of Japan's space business is state-sponsored,
information from overseas is not available (e.g., | can't
even gather it myself because | don't speak English).
Therefore, many people think that private space travel is
a privilege of the wealthy and has nothing to do with
them.

Furthermore, as mentioned (2.2-2) above, Japanese
teachers are very busy and do not have the time or
leisure to learn about private space travel. Schools
themselves also cannot afford to set aside class time to
learn about these topics.

As a result, many people do not even know the names of
the companies that are leading the way in private space
travel, such as Virgin Galactic, Blue Origin, and SpaceX.
Incidentally, according to a space awareness survey of
1,000 Japanese (surveyed males and females ages 15-69,
occupation not limited to teachers), 59% were interested
in space and 41% would like to go to space. [5]

3. Online space education program
In order to solve the issues of space education in Japan

as described in Section 2, SKIP and ASTRAX KIDS
provide the following education.
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3.1 Space Education Content Introduction

ASTRAX KIDS does not aim to provide children with
the scientific knowledge of space exploration that is
available at science schools and science museums. We
approach children in a completely new way that is
different from conventional education. We will nurture
future-oriented children full of dreams and hopes, who
have independence and autonomy, who can make the
most of their individuality and creativity, and who are
capable of opening up new paths for themselves. The
era of space travel is about to begin, and there are many
ways to go to space without training. At ASTRAX, we
are developing more and more ways to go to space
without becoming an astronaut.

You can become a space flight attendant, space
photographer, space chef, space athlete, space artist,
space dancer, and many more.

In 2020, space education contents conducted by
ASTRAX KIDS are listed below.

Online class using ZOOM

-Explanation of the types and mechanisms of spacecraft
from overseas using a variety of videos and images.

-Contents to make students think about what they want
to do in space.

-Video of private space travel

= Activities (coloring books, crafts)

The following space education contents are provided at
SKIP.

- Space knowledge game
-Watching videos of commercial space travel
- Exchange of opinions and social time

- Community connected by social networking service
(SNS)

Fig. 3. ASTRAX KIDS to be held in 2020
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Fig. 4. ASTRAX KIDS to be held in 2020

3.2 How to introduce the program to elementary and
secondary schools

In addition to general subjects such as science and
arithmetic, the Japanese school curriculum includes a
class called "Integrated Studies" in which teachers from
outside the school are invited to teach a class.

We are considering to conduct a space education
program in this class.

However, as shown in 2.4, there is a physical shortage
of class time at schools, and to compensate for this, we
are also planning to partner with other private schools.
As a pilot, classes were held in May 2022 in partnership
with the online school “cocowith” [6].

3.3 Results of Program Practices

As a result of piloting the program, teachers, students,
and parents were very excited to learn for the first time
about the current state of commercial space travel.
Below are some of the participants’ comments.

"This is the first time I've learned that this kind of world
exists."

"Even if | have a cavity, | can still go to space! "

"I definitely want to go to space! "

"It's so amazing, | can't say anything."

Fig.5. When classes were conducted in partnership with
the online school "cocowith" in 2022.
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4. Space education program using zero gravity

In addition to online space education services, SKIP
also offers hands-on space education services in
partnership with ASTRAX.

Specifically, SKIP offers zero gravity flight services
(details to follow in 4.1) and space education programs
using ASTRAX's facilities and equipment (details to
follow in Chapter 5).

4.1 Introduction of zero gravity flight service

ASTRAX's domestic and international zero gravity
flight services include analyzing the needs of
participants in zero gravity flights, developing service
technologies to meet those needs, and developing new
products and service technologies using zero gravity
flight, in preparation for the establishment and provision
of space travel services using space flight by overseas
commercial spacecraft development companies. With
ASTRAX's support, many clients have participated in
zero gravity flights and got to live their dreams.
Participants in zero gravity flights not only enjoy the
experience of floating in zero gravity. For example, they
may want to fly around like a wizard on a broom, hold a
wedding in zero gravity, propose during a zero gravity
flight, shoot a commercial or PV using zero gravity,
shoot a TV program or special video in zero gravity,
conduct research or experiments, or use the experience
for education or solving social problems. The program
has realized various experiments and purposes that each
participant has in mind and wishes to pursue.

Since its launch in 2012, 20 flights have been
conducted, with a total of more than 100 participants.

4.1.1 Overview of zero gravity flight

ASTRAX aims to pave the way for all people, young
and old, regardless of nationality, gender, occupation,
title, age, position, disability or illness, to go to space.
As part of its business, ASTRAX has been providing
zero gravity flight services using a jet aircraft since
2012. Those who are 10 to 70 years old can participate.

Table 5. Overview of Zero Gravity Flight Services

Aircraft MU-300
Passenger capacity 3 passengers
Location Aichi Prefectural Nagoya

Airport (Komaki Airport)

Fee From 1.5 million yen

Flight time approximately 1.5 hours

Number of Parabolic Seven to eight parabolic
flights during one and a
half hour flight

Weightlessness Each weightless flight
lasts 20 to 30 seconds,

experienced 7 to 8 times
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4.1.2 Children's Flight Results

As of August 2022, 7 children between the ages of 10
and 18 at the time of boarding have participated.

2 boarded on July 15, 2012.

Four boarded on August 25, 2012. One of them boarded
at the age of 10 years and 0 months, holding the record
for the youngest to board.

One person boarded on October 8, 2018.

Children rarely perform special experiments and often
experience how they conform to weightlessness. They
were able to adapt to weightlessness more quickly and
move through space better than the adults who boarded
with them.

= /-
_t"/_

Fig. 6. Zero gravity flight by kids
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4.2 Effects of the zero gravity experience on education

As children are in the process of growing up, their
personalities are greatly influenced by their environment
and experiences.

The experience of weightlessness leads to the following
educational effects

= Consciousness becomes more future oriented and
positive

- Self-affirmation and self-confidence

(I have experienced what others have not)

- Awareness of the unknown self.

-Become curious of the unknown.

- Knowing that there is another world where one's
common sense does not apply at all.

As an actual example, a child who had been truant from
school started going to school after summer break
because he gained confidence by participating in a zero
gravity flight. He also gained the respect of his
classmates.

5. Space education program using ASTRAX facilities
and equipment

ASTRAX has established the ASTRAX Education and
Training Center for Private Space Business Creation
(ASTRAX Space Center) in Sakaimachi, Sashima-gun,
Ibaraki, Japan, which is equipped with an operational
support and control center for crew members of
commercial spacecraft under development overseas,
spacecraft education and training simulators for Virgin
Galactic's Unity, Blue Origin's New Shepherd spacecraft,
and SpaceX's Crew Dragon spacecraft. Each simulator
is equipped with the minimum requirements for training
the commercial astronauts and the pre-boarding practice
of the passengers on the spacecraft. Therefore, each
simulator simulates only the interior of each spacecraft.

5.1 Civilian Spacecraft Education and Training
Simulator

Virgin Galactic's Spaceship 2 Unity simulator is a
refurbished interior of an American camper, the
Airstream, with a cockpit for two pilots, chairs for six
passengers, and a view of space with 12 windows. The
back of the seat also simulates a mirrored view of the
interior of the ship.
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5.1.1 Virgin Galactic “Unity”

) - 5.1.3 SpaceX “Crew Dragon”

W

SpaceX's Crew Dragon spacecraft simulator, like the
aforementioned New Shepherd, was created using
EZDOME. Currently, there are seats for four passengers
and three monitors that can be operated via touch panel.

Fig. 7. Interior of Virgin Galactic's Unity

5.1.2 Blue Origin “New Shepherd”

Blue Origin's New Shepherd spaceship simulator is
produced in a dome-shaped house called EZDOME. It
has six chairs for passengers to sit in and an engine pot
for emergency escape. The actual spacecraft has six
large windows, four of which are simulated in the
simulator. _

Fig. 9. Interior of SpaceX Crew Dragon

; L] ' 5.2 Civilian Spacecraft Operation Support and Control
- . Center

The ASTRAX Commercial Spacecraft Operation
Support and Control Center is located in the "Space
Cafe HIROKI" and has 22 large screens, 10 monitors, a
glass table, and 68 chairs. Currently, it is mostly used
for private space business events, but in the future, it
will be connected to a spacecraft simulator to train
prospective spacecraft passengers, and to a real
commercial spacecraft to support actual missions for
spacecraft passengers. In the future, it will also be
connected to a real commercial spacecraft to support
actual missions for space crews.

5223
Fig. 8. Interior of Blue Origin's New Shepherd
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Fig.10. Part of the Spacecraft Oper
Completion Center

ations Support

5.3 Try on a space suit replica

ASTRAX owns replicas of the flight suits worn by the
crew of each of Virgin Galactic's Unity, Blue Origin's
New Shepherd, and SpaceX's Crew Dragon. Insert
description.

Wearing the replicas in the space center or on board the
spacecraft simulator and taking further images and
videos will make space travel more realistic and
accessible.

. =
Fig. 11. Author in space suit replica

5.4 Flow of space education program using the facility

The space education program using the facility is
implemented in the following sequence.
(1) Watch a video on the introduction to a spaceship
to get an idea of private space travel.
(2) Simulate private space travel using a simulator
modeled after the spaceship shown in the video
(3) Try on a space suit and have a photo session
(4) Presentation of impressions and exchange of
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opinions (spacecraft you would like to ride, things
you would like to do in space, etc.)

5.5 Educational Effects of Experiential Learning

In August 2022, a hands-on learning event using
ASTRAX facilities was scheduled to be held as a
summer vacation program for parents and children.
However, due to an increase in the number of COVID-
19 cases, the program was suddenly changed to an
online format. The following is a description of the
educational effects expected when the hands-on learning
program is implemented in the future.

- The students' vague interest in space will be
transformed into a concrete goal.

- The joy of expanding one's worldview by arousing
curiosity about space and learning about the unknown.

- The joy of expanding one's worldview by learning
about the unknown.

- Strengthen relationships with the space community
using social networking services, even after the event.

6. Overall Considerations

In the course of piloting this program, we found that
many educators, parents, and children have a latent
interest in commercial space travel.

We also found that this program can arouse their interest
in space, which they have almost forgotten in their busy
lives.

This program is expected to have educational effects as
described in Chapters 3 through 5.

It can be said to have great power not only to arouse
interest in space, but also to change children's values
and lives.

It is also a necessary program as a new form of
education in the stagnant Japanese schools.

In Japan, however, the only space education programs
that allow children to learn about commercial space
travel are those conducted by SKIP and ASTRAX. In
addition, information on commercial space travel is very
scarce in Japan.

Therefore, it is highly necessary for SKIP and ASTRAX
to promote this program in Japanese education.

On the other hand, the cost of zero gravity experiences
is high, and the program is still not well known, so it is
difficult to attract visitors. It is necessary to strengthen
cooperation with other schools and school-related
personnel and continue to raise awareness of this
program.
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7. Conclusion and Future Prospects

SKIP will make the program available in multiple
languages and expand it globally, mainly online, so that
parents and children can participate not only in Japan
but also in other parts of the world. SKIP will also seek
to introduce the program to various overseas
educational institutions.

Meanwhile, Komono Town in Mie Prefecture, where |
live, will be turned into a space town, and space
education will flourish to revitalize the town and
improve the educational level.

I would like to create a system where children around
the world can interact with each other through private
space business, learn by themselves, and explore space
by themselves.

B0uds0BC0re -

Fig.12. Online space events with parents and children
from around the world
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