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1) Lighting a Match Using a Concave Mirror (Focal Point of Light)

In this activity, we had students each bring an aluminum can to class. Using tissue paper and polish,
we had them polish the bottom of their cans until they were shiny enough to function as concave
mirrors. Once they had completed this task, we had them use some thick paper to make a stand to
tape onto the side of the can, after which they all were instructed to cut a straw and attach it to the
stand. This straw would make a shadow that they could then use to find the focal point of the light
that was created by the concave mirror. After that, they took matches that had been colored black and
held them in the focal point of the light. The energy and heat from the sun’s reflection would heat the
match so that it lit without striking. We were careful to instruct the students to avoid looking directly
into the light; that is another reason we made the stand to attach to the can. Some follow-up

instruction was conducted in Japanese in the following science class.

Activity 1
Materials:

1 aluminum can polish tissue paper
straw tape thick paper
match (tip colored black) scissors

Steps:

(DPolish the bottom of your can.
Put polish on the tissue paper and rub it on the bottom of the can until it shines.
DO NOT DRINK the polish.
Wash your hands after you've finished.
(2Make two stands.
Cut the thick paper into two pieces 3 cm by 5 cm.
Cut a line in your straw and set it on one piece of paper.
Tape both pieces of paper to the stand so that the piece with the straw is perpendicular to the other
stand.
(3)Light a match.
Hold your can up to the sun.
Your straw will make a shadow on the other stand. Find a perfect circle shadow. This will show you
how to hold your can to get the right focal point.
Then, hold your match above the can.

DO NOT look directly at the light.
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2 ) Making a Simple Kite (Lift)

This activity focused on teaching the concept of lift. We made simple Kkites using thin pieces of
Styrofoam paper, tape and string. After having the students make a small fold, we had them tape a
piece of string close to the front part of their kite, and once it was done, we had them walk around
the classroom a fly their kites. Once all of the students had done this, we explained what was
necessary for lift: a light material, a flat surface, and moving air (or wind). To further illustrate, we
then had students cut out a bird shape in another piece of Styrofoam paper and tape a small piece of
tissue paper to the head area of the bird to give it some weight in the front. We then took the
students to the gymnasium and had them throw their bird-shaped gliders from the second floor,

challenging them to see whose could fly the farthest or stay in flight the longest.

Activity 2

Materials:
Styrofoam paper tissue paper tape

scissors string marker

Steps:

(DTake one piece of Styrofoam paper and make a fold down the middle. Do not break the paper, and
only fold it about halfway.

(2)Cut a piece of string about one meter long.

(3Tape the string to the paper, but NOT IN THE MIDDLE. Tape it a lttle closer to the front part of
your Kite.

@Walk around the room and fly your kite!

(5Make a Styrofoam bird.

(6)Trace a pattern on a piece of Styrofoam paper with a marker, and then cut it out.

(DTape one or two small pieces of tissue paper to the front of your bird to give it a little weight.

DO NOT put too much, though; it will not fly or glide, just drop.
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3) Making a Steam Boat (Vaporization and Condensation, Three States of Matter)

In this activity, we aimed to instruct students about vaporization and condensation through the
construction of boats powered by a small, crude steam engine. Also, as an extension of those two
concepts, we taught them about the three states of matter, using water as our example. We showed
the students a completed example first, to help them get an idea of what the day’s activity was.
Students worked in pairs to design their boats. Each boat was made from a piece of Styrofoam panel.
Students were allowed to have some freedom with their boat design. Once the base of the boat was
finished, students were given a length of aluminum pipe that they then bent around a marker to make
a coil. They were instructed to do this slowly and gently, as aluminum breaks easily, but several
students snapped their pipes in half. When the engines were completed, the students attached them
to the boat bases they had designed, and after putting some water in the aluminum pipe, the coil was
set over a small candle in an aluminum foil base. Heat from the candle caused the water to vaporize,
propelling the boats in a sudden motion, and once the steam moved away from the flame, it
condensed back into water. The repetition of this process gave the boats their propulsion. We also

brought out some ice to demonstrate the solid form of water.

Activity 3

Materials:
aluminum foil Styrofoam panel aluminum pipe
candle marker lighter
pipette box cutter double-sided tape

nail

Steps:

(DShow the students a completed boat and how it works.

(@Trace the outline of your ship on the Styrofoam panel, and then cut it out using the box cutter.

(3®Wrap the aluminum pipe around the marker until you get two or three good loops.
Bend the pipe slowly and gently, or it will break.

@Bend the long parts of the pipe in an “s” shape.

(5Make two holes in the back part of the boat for the long parts of the aluminum pipe to go through.

(6)Tape a piece of aluminum foil to the front of the boat and put the candle in it. This will catch any
wax.

(DPut some water in the pipe, and stick the ends of the pipe through the holes in the back part of the
boat.



(®Adjust your pipe so that the coils are above the candle.

(9Put the boat in a water tank, and use the lighter to light the candle.
BE CAREFUL of the flame, and of the pipe. It will get VERY HOT.
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4) Acid, Alkaline or Neutral? (Indicator)

This activity’s main purpose was to give the students the experience of conducting a simple
experiment in English using everyday items that they were familiar with. Using red cabbage juice as
an indicator, we first demonstrated with hydrochloric acid (to show how the indicator reacts with an
acidic liquid) and then with ammonia (to show how the indicator reacts with an alkaline liquid). Once
the students were familiar with how the colors changed, we had the groups of students first guess
how the red cabbage juice indicator would change with tap water, sea water, sugar water, carbonated
water, lemon juice, and bicarbonate. Once they had written their assumptions (pink for acid, blue for
alkaline, or no change for neutral) on the charts we provided, each group was given some of each
liquid to test with the red cabbage juice indicator. To further demonstrate, the instructor also used
BTB indicator on each liquid. Science teachers gave some extra instruction as to why the colors

changed in the following science class.

Activity 4

Materials:
soap tap water six beakers
pipette bicarbonate sea water
sugar water lemon juice carbonated water
red cabbage juice chart (as on the next page)



Acid, Alkaline, or Neutral?

Group Members:

What
Color? | Result Acid?

.. (red Result .
Liquid (red Alkaline?
cabbage ca:\b_bage (BTE) Neutral?

. juice)

juice)

Hydrochloric Acid

Acid

Ammonia Alkaline

Vinegar

Soap

Water

Sea Water

Sugar Water

Carbonated
Water

Lemon Juice

Bicarbonate

FOR TEACHERS ONLY:
hydrochloric acid ammonia BTB



Steps:

(OUDemonstrate how the red cabbage indicator works with the hydrochloric acid and ammonia. Also,

explain that no color change means the liquid is neutral.

@Show each of the liquids the students will be testing, and have them predict what color the

indicator will turn in each liquid.

(3Then pass out a beaker with each liquid, and have the students put the red cabbage juice indicator

in it to test their predictions.

(ODemonstrate once again with BTB indicator.
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