Lesson plan for space education based on
the approach of “KKasetsu Jilklken Jugyo”
-Hypothesis-experiment-lesson-.
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Ryukyu Dancing Shuri Castle




Takamine Junior High School,
Itoman City

School
crest

School building
School motto:
Fresh spirit, Refinement of knowledge, Steadfast aims



Nanzan castle Maezato
ruins tug of war



Message of support for New Horizons from

the students of Takami
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The students love space!
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Bamboo dragonfly
(Taketombo)
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Conceived by: Masaki Ando (Associate Professor at Shokei Gakuin University)
and Noriaki Abe (elementary school teacher in Miyagi prefecture) *1



Lesson plan for space education based on
the approach of “Kasetsu Jikken Jugyo -
-Hypothesis-experiment-lesson-.

Flying Around

the Sky .
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Question 1
What's the difference?




Question 1
What's the difference?

Elies Doesn'tifly

angled



Explanation using
fans (Uchiwa)
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Rotating drection)] Direction of
of wings movement
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Airflow Airflow

Moves (flies) in the opposite
direction to the airflow
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Airplane model

(Backward)



Question 2
Which way will this
airplane go?




Question 2

Which way will this airplane go?

Prediction

A. It will move forward

B. It will move backward

C. It won't move




Airplane propellers are the
same as the Propeller Stick




Question 3
Will an electric fan move?
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Question 3

Will an electric fan move?

Prediction

A. It will move forward

B. It will move backward

C. It won't move




Result: B
It moved backward.



Hypethesis
It will move in the opposite
direction to the airflow
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e fundamental principle of alrplan® et
ehdines and the propellers on ships




’ : Specs

_gﬁ'é 2.5m span
o 2.0m length

Weight " 4.2kg

Flight digtance 100km

Cruise speed 60m/s

Flight time 30 minutes

Flight altitude 1km ~2km
Image: JAXA SEVIGED 200g




Question 4
‘Can we use a Propeller
Stick in space?

There Is no air
We can’t use a propeller




Rockets expel gas

instead of having propellers

H2A Rocket
Photo: JAXA
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H2B Rbcket gas piume , Photo from Okinawa



Explanation of fundamental rocket principles
Dry Ice Rocket
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(with permission from Tsuyoshi Yonamine)
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Comments from students

7th graders at Takamine
Junior High School

5. Great fun 33
4. Fun 4
3. Neither 0
2. Boring 0
1. Very boring 0

Comment “Found out that a Propeller
Stick won't fly unless its wings are turned
up, and also learned about rockets.”



Comments from students

4th graders at Ward elementary
school in Houston

Excellent 21
Very Good 4
Good 3

| would like your impression of this lesson. |
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Let's make our “Platombo”

@)dnsertithe stickithrough

(»B) Use {he pin o Walke &
o I-mes aﬁd ot hole on {he ouside of the

Z iron eon bead and Put it om
Wings upwards! p'a‘?'f’) the ip of the stick (for safely)



Let's fly our “Platombo“

(1) Place the stick |((2) Hold the stick

against the down with the tip of ] _
bottom of your the fingers on your (3) Slide your right

left hand right hand hand forward

(slowly at first,
then build up speed)

(4) Shout "Platombo!" as you release it.



Souvenir 1
Blow-spin top
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Conceived by: Yutaka Yamauchi-,
refined by Akira Saka-s,
further refined by Manabu Fujitas

Print a template on an
OHP sheet for ink jet printer



How to make a blow-spin top

(1) Use a straw, and blow.
(2) At first, blow slowly
(3) Gradually blow harder to make it spin faster

(4) Once it's spinning fast, stop blowing




Souvenir 2
Japanese origami“kurukurushuttlie”

(A model of dipterocarp seed)*7
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