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(EH# 1) Studyi

ng Program for the year

: . ‘TNumbeq - | Periods | i
»Samene‘(secﬁonj Month! Period| of | Subjects i in the Themes Planners(SAKAD Q) Teachers(KORNITA)
. e —hours . Subject Y S
1 T, 2 ilntroduction 1 iIntroduction ‘gﬁﬁAMURA/
R I Species biodiversity of bamboos and  |NAKAMURA/
1 2 2 |Biology "2 TAKE OKA
1 3 2 Biology o3 Biology of bamboos and fake #17 'BQKAMURA/
' 1 4 2 !Biology } 4 |Biology of bamboos and take #2 gﬁiAMURA/ :
2 5 2 iGeography ~ 1 [Natural environment of Indonesia #1  |KONNO ‘
—— USSR .}.__, w [_ . ' - —— ..._ﬁ.__._ - —.:_._ P .
2 L6 lo2 iGeography ;2 |Natural environment of Indonesia #2 IKONNO
B o - F : - I
' : : ! Energy affairs and environmental 5
S Geography 1 3% lproblems in Indonesia N.QAK?NNO R
: ‘ | | Sustainable development in Indonesia: ‘
2 | 8 | 2 iGeography 4 lfocusing on the potential of bamboo KONNG
3 9 Physics and Industry 1 |Making a Stirling engine #1 ESI?EZYXJV/V A J ]
3 10 | 2 |Physics and Industry | 2 |Making a Stirling engine #2 ng& A
Think the effective utilization of ener
3 11 2 |Physics and Industry 3 #1 oy ?SI?AKZYEV/V A
Think the effective utilization of ener:
3 12 2 |Physics and Industry 4 4 oy !;3:: AK;EM/I A
) Making bamboo charcoal and its change
4 13| 2 |Agriculture 1 lofau a?ity #1 9€ | ADACHI/KATO
Making bamboo charcoal and its change
4 14| 2 |Agriculture 2 |of qu a?ity P 98 | ADAGHI/KATO
' ) Relation between human beings and
4 15 2 {Agriculture 3 local agriculture #1 ADACHI/KATO
. Relation between human beings and
4 16 2 |Agriculture 4 local agricutture #2 ADACHI/KATO
i Absorption of substances in the soil of
4 171 2 |Agriculture 5 rice fields using bamboo charcoal #1 ADACHI/KATO
A Absorption of substances in the soil of
4 18 | 2 \Agriculture 6 |rice fields using bamboo charcoal #2 ADACHI/KATO
5 19 | 2 |Home Economics 1 |Necessity of utilizing bamboo KOBAYASHI
i bout bamboo charcoal and
5 20 2 {Home Economics 2 ‘u(tr:lolz\:\:;rg‘gﬂam our lives 0 charco KOBAYASHI
5 21 2 |Home Economics 3 |Enjoying life with bamboo charcoal #1  |KOBAYASHI
5 22 | 2 |Home Ecaonomics 4 |Enjoying life with bamboo charcoal #2 | KOBAYASHI
’ . Relation between energy and ISHI/ N
B 6 23 | 2 [Environment ! |environmental problems #1 TATEMOTO o
. Relation between energy and ISHII/
6 24 | 2 |Environment 2 |environmental problems #2 TATEMOTO o
i Growing foliage plants with bamboo ISHI/
i 6 25 2  |Environment 3 charcoal #1 TATEMOTO
§ 5 Envi Growing foliage plants with bamboo ISHIL/
(] 2 nvironment 4 charcoal #2 TATEMOTO
; . . ‘ Role of bamboo woods: water control ISHIL/ ‘
____LE | | # % [Environment | 5 lginction at river basins #1 TATEMOTO |
L s 81 2 . i Role of bamboo woods: water control  [[sHit/ |
IS R N Rt Environment + 6 lfunction at river basins #1 TJATEMOTO =
j 7 29 s o lidati ‘ Create ideas for improving our lives SHIRAISHI/
: onsolidation 1 |using bamboo or bamboo charcoal #1  {KUDO !
' 7 01 2 lo lidati ‘ Create ideas for improving our lives SHIRAISHI/ t
o ! onsolidation | 2 |using bamboo or bamboo charcoal #2  |KUDO
‘ Making presentations on ideas for '
7 31 ' 2 IConsolidation i 3 |improving our lives using bamboo or EGIDRSKSHV ;
I N N o bamboo charcoal #1 S R
| ! Making presentations on ideas for ‘ 3
7 32 2 |Consolidation i 4 |improving our lives using bamboo or IS(BIgRé\ISHl/
T o i B | bamboo charcoal #2 ;




(¥ 2) Basic Teaching Plans 1-7

Section 1: Introduction / Biology
Number of hours: 8
Planners: Toru NAKAMURA, Kiyomi OKA

Objectives of this section
Introduce students to this course
Students can understand the biological characteristics of Bamboo

Period 1-2 (4 hrs): Introduction / Species biodiversity of bamboos and TAKE

1. Introduction
(1) Have students (Ss) understand why we study about bamboo (especially bamboo charcoal)
(2) Have students think about the three key words: sustainability, diversity and environment
2. What's bamboo or fake?
(1) Images of bamboos and fake
(2) Phylogeny and Classification
(3) Characteristics of Bamboos in Indonesia and take in Japan
3. Ecology of bamboos and take
(1) Distribution
(2) Bamboos in succession

Period 3-4 (4 hrs): Biology of bamboos and take

1. Organs and tissues
(1) Structure
(2) Formation of stalks, leaves and roots
(3) Formation of flowers
2. Life cycle
(1) Reproduction
(2) Growth
(3) -Flowering and death

Notes
Visual aids: Preparing teaching materials (PowerPoint files etc.) with various images and photos
Manuals: Compiling observation methods




Section 2: Geography
Number of hours: 8
Planners: Ryosuke KONNO

Objectives of this section
1.

Students will deepen geographical understanding on Indonesia, acquire geographical
background knowledge that is required in studying other topics, and understand the environment
in which bamboos grow

Students will understand the necessity of sustainable development and the usefulness of
bamboo in the development, taking energy affairs and environmental problems into
consideration

Period 1-2 (4 hrs): Natural environment of Indonesia

1.
2.

Introduction: What we learn in geography classes

Understanding geographical characteristics of Indonesia from a global point of view, which
include plate tectonics, the Pacific Ring of Fire, volcanoes and earthquakes

Factors of climate and atmospheric circulation

Characteristics of the climate in Indonesia: tropics, high temperature and humidity, squalls, rainy
and dry season

Vegetation and soil in Indonesia :

Utilization of bamboos in Indonesia and Japan: as an energy resource, as a matenal for daily
lives, etc.

Period 3 (2 hrs): Energy affairs and environmental problems in Indonesia

1.
2.

Energy resource production in Indonesia: oil, coal, bauxite, etc.

Energy affairs in Indonesia: dependence on fossil fuel, development of industry, increase of
energy consumption

Environmental problems in Indonesia: deforestation, floods, effects on global warming caused
by burning fossil fuel

Period 4 (2 hrs): Sustainable development in Indonesia: focusing on the potential of bamboo

1.

Review of this section

2. How we can solve energy and environmental problems

3. Concept of sustainable development

4. Focus on bamboo: availability, newness as a resource, reasons for utilizing bamboo instead of
wood

Notes
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How a Stirling Engine Works

0. Stirling engine

A Stirling engine is an external combustion engine that causes mechanical work by heating

the inside gas from the outside of the cylinder, which was invented by R. Stirling in 1816.

1. Nature of air

If the cylinder is heated, the
air in the cylinder expands and
presses the piston down; when
the cylinder is cooled, the air
inside contracts and pulls the
piston up (Figure 1). This is
because the air pressure becomes
higher as the air gets warmer.
This is the very basic and
important phenomenon in
understanding how a Stirling
engine works.

2. Crank system and flywheel

Cylinde

—p

Cooled

3
[ Piston Piston goes down Piston goes up

Figure 1. Nature of air

Suppose a crank system is attached to the piston shown in section 2.1 (Figure 2). If the
cylinder is heated, the air inside is also heated and presses the piston down, and then the shaft is
rotated. The shaft is going to revolve to a certain direction continuously if a flywheel is
attached to the shaft. Here, the rotation cycle continues if the cylinder is heated and cooled

repeatedly.

In this cycle, what happens inside
the cylinder is as follows: (1) the air
being heated, (2) the expansion of the
air, (3) the air being cooled, and (4)
the contraction of the air (Figure 3).
The repetition of this cycle is caused
by the combination of the change of
the pressure inside the cylinder and
the moment of inertia with which the

flywheel rotates.

Shaft revolves

Figure 2: Crank system and revolving force
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Figure 3: Revolving cycle of Stirling engine

Knowing about Bamboo Charcoal and Utilizing It in Our Lives

0. Bamboo woods and bamboo bushes
Bamboo woods and bamboo bushes are different. “Bamboo woods” refers to woods of bamboo

which are maintained by people, while “bamboo bush” means an area where bamboos grow freely
without human maintenance.

1. Why should we utilize bamboos?

In fact, bamboos did not originate in Japan; they came from China. People have grown
bamboos for eating young bamboos, making tools such as baskets and boxes, using as parts of
house interior, and so on.

In recent years, bamboo bushes are spreading

. , . . 14}
rapidly. The power of bamboos’ propagation is 13l
like that of weeds: bamboos grow up to be several § 12}

meters high in three months and reach full [, :;

growth in three years. What happens then is of
that bamboos absorb a lot of nutrients for plants 8f
around, that the area is occupied by the bamboos, 7Tea20s 21 22 23 24 25 28

and that the variety of plants is not to be preserved. This is why we should take care of bamboo
bushes and change them into bamboo woods.

However, cutting down surplus bamboos and disposing them takes much workforce and costs
much, which makes the maintenance difficult. Thus we need to think about the way of utilizing
bamboos taking advantage of their nature, not simply disposing them. For example, we can
burn the bamboos that are cut down, make bamboo charcoal, improve the guality of our lives
taking advantage if its nature, and secure money for the maintenance of bamboo woods. We
need to establish and continue this cycle.
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2.

3.

Features of bamboo charcoal

1) Absorption: The surface of bamboo charcoal has countless of holes in various directions,
which makes its surface area much larger than that of other kinds of charcoal. This,
with the variety of the size of the holes, enables bamboo charcoal to absorb various
materials.

2) Abundant minerals: Bamboo charcoal contains several times as much minerals as
regular charcoal. They include many kinds of minerals that are necessary for humans
to live such as potassium (K, silicon (Si), sodium (Na), calcium (Ca), magnesium (Mg),
iron (Fe) and manganese (Mn) in a well-balanced way.

3) Antibacterial effect: This effect is said to be produced by active silicic acid, which is
included in bamboo charcoal. Active silicic acid is excellent in absorbing tritylamine,
which causes fishy smell. Bamboo charcoal itself is alkaline, and this also has
antibacterial effect.

Utilizing bamboo charcoal
1) Deodorization and air purification
o Deodorizing a refrigerator or a shoebox by putting bamboo charcoal in them
o Raising relaxation effect by putting bamboo charcoal in a pillow or other small things
2) Dehumidification
¢ Controlling humidity in a closet and a shoebox and preventing odor and mold
o Purifying and controlling humidity of the air in a room by putting bamboo charcoal
as an interior decoration
3) Water purification
¢ Purifying drain by putting bamboo charcoal in a drain basket
¢ Purifying drinking water by putting bamboo charcoal for a day, which makes the
water taste better and include more minerals
4) Others '
* Making fertilizer by mixing powdered bamboo charcoal with food garbage and
leaving it for one or two weeks
¢ Using for cooking: Bamboo chareoal is good for cooking rice, tempura, simmered
foods, etc.
e Keeping vegetables fresh by absorbing ethylenev gas issued from vegetables and
fruits
¢ Infrared rays issued from bamboo charcoal heat foods effectively, as well as having
good effects for human bodies such as improving blood circulation
¢ Bamboo cloth has high water absorption and dries quickly



Making a potted hydroculture plant with bamboo charcoal

0.What is hydroculture?

Hydroculture is a method of growing plants without soil. In hydroponics, plants grow in

absorbent aggregates and nutrients. Hydroculture is also referred to as passive hydroponics.

1.Advantages of the use of bamboo charcoal in hydroculture

e  Air purification effect: the bamboo charcoal absorbs harmful substances, deodorizes the
air, controls the humidity and has antibacterial effect.

¢ Healing effect: the scent of phytoncide, a volatile substance that comes out of bamboo
charcoal, causes people’s concentration to improve.

¢  Suitable for indoor planting: it is clean without soil, easy to take care of, and attracts
less vermin.

e  Thinned bamboo can be used effectively, without being disposed. (bamboo forests should
be thinned occasionally as bamboos grow and increase fast)

e The nutriment in bamboo is utilized effectively, and prevents decay of roots.

2.Making a potted hydroculture plant with bamboo charcoal
¢  Materials to be used
Bamboo charcoal (regular charcoal is also usable)
Zeolite (for preventing root decay)
Transparent container (bottles, glasses, etc.)
Foliage plant
Rubber hammer
Sieve
o  Making procedure
1) Break the bamboo charcoal into small pieces with a hammer (Figure 1).
2) Strain the broken pieces and get rid of the powdered charcoal
3) Put zeolite on the bottom of the container to make it 1 cm thick (Figure 2). Zeolite
is not necessary if it is unavailable because bamboo charcoal itself prevents roots
from decaying.
4) Put relatively large pieces of crashed bamboo charcoal on the zeolite to the depth of
one third of it (Figure 3).
5) Put the plant in the center of the container, and put the bamboo charcoal around it
(Figure 4). The small pieces of bamboo charcoal should be placed in the middle of
the container, and the large pieces should be used on the surface of it.

6) Put water into the container slowly to make it one-third deep (Figure 5).



Figure 1: Breaking bamboo charcoal into pieces

Figure 2: Putting zeolite on the bottom of the container

Figure 3: Putting bamboo charcoal on the zeolite

Figure 4: Putting a plant and bamboo charcoal around
| the plant

Figure 5: Watering




3. Maintenance

e  Watering: When the water inside the container is completely gone, put water slowly to
make it one-third deep. Be careful not to put too much water. Better spray water on
the leaves every two days (at least once a week).

e Suitable place: It should be placed in a bright area, but avoid direct sunlight.

o Fertilization: Not necessary (bamboo charcoal contains enough nutriment). If the

plant doesn’t look well, give 1000-times-diluted liquid fertilizer once a year.

4. Miscellaneous

o Container: A transparent container is the best because the water level can be seen
clearly. If the container you want to use is not transparent, a water level gauge is
necessary.

e Use of Menedael: Menedael is a liquid for gardening which contains divalent ions of iron,
and improves photosynthesis and activities of various plant hormones. It should be
diluted 500 times with water, and can also be sprayed onto leaves. Menedael is not a
fertilizer, and is not harmful to plants even if too much of it is given.

e Use of plants grown on soil: Hydroponically grown plants are best appropriate for

hydroculture. If you want to use a plant grown on the soil, use it after getting rid of

soil on the roots gently with water and putting them in water for a week.
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