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By the end of the course, students will be able to
2-1 e Bt BB ER 4 Ee
Apply heat conduction’s characteristics to daily life and use properly.
2-2 s Afd BERRLER K{r § ¢ o B
Understand how heat is transferred/ spread in water and air by observing
5o experiment.
Learning Ro ol FE R TR SR
objectives Operate the experiment carefully and correctly.
2-3 d A FEESHRDRE S aims s
Know how does sun transfer/spread the heat from daliy experiences.
2-4 i 0 RIOCERE AR DR R § 7 R

Understand and compare different materials have different effects of heat

Preservation.
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Teaching aids/
sources

Video
[Make a Convection Heat Powered Windmill - Fun Kids Science Experiments]

https://www.youtube.com/watch?v=v2bYpjMDFVo

Language of learning

heat conduction(#t % ) - material(44 L) ~ transmit(#4%) ~ accelerate /speed
up(4ei#) ~ slow down(jF %) ~ burning/scald(# i) ~ oven mitt(fg £t £ £)
vessel(% 2) -~ insulation(F§ %+ #L) ~ Heat Convection(#t ¥/%) ~ transparent(i%
F? £73) ~ beaker(*%&+#5) ~ alcohol column(iF ¥ &) ~ tripod(= %7 ) ~ Ceramic
Centered Iron Wire Gauze(f4 % 4 ‘&%) ~ convection(¥f/) ~ wide mouth
bottle(# v ¥%) ~ incense(% 3 ) ~ Liter box( = = £ ) ~ partition(Ff# %) ~ Heat
radiation(#: 5 %¢) ~ galvanized iron sheet (2 # * 4 & ) ~ heat preservation(i%
&) ~ thermos cup(##§ 47 ) ~ Vacuum flask(Z % & ) ~ thermos bag(#g %) ~
aluminum foil(4% 4) ~ down jacket(3% %% ¢t &) ~

Language for learning

1. Heat is transferred through conduction, convection and radiation.

2. _Conduction happens when heat moves from a hot thing to a cold one

through direct touch.
Convection happens when heat moves from a hot thing to a cold one through
a moving liquid or gas.

Radiation happens when heat moves from a hot thing to a cold one without

touching each other.

3
Teaching activities design
KE P % ERE R = = FEE R
Teaching Main questions and guides time Evaluation
objectives points

2-1

¢

[ First ~ Second class )

#e1® ® heat conduction
[Engage %#7)
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If we put an iron spoon into a cup of hot water and use our

hands to take the spoon after a while. What do you find?

The handle of the spoon becomes hotter.
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Think about it, how does the heat spread to materials when

we use fire to heat it up?

It could spread to everywhere from the point of receiving

2



https://www.youtube.com/watch?v=v2bYpjMDFVo

the heat.

It could spread from the high temperature point to the low
temperature point.

By ,éf@%%’d By F oD AR R B W S
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Spread: the way that heat transmitting from high
temperature to low temperature through touching objects.
I VSRR ES L LS SRR R R |
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Why does the metal spoon made with wooden or plastic
handle could be less hot for our hands?

It may due to the different materials affect the speed of
spreading heat.

[ Explore 3£ % )
F e ehde 4 0 BB i R AP B ?
PR BB EERY 7R
Do the different objects have the same spreading speed of
heat?
Different objects have different speed of spreading heat.
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In our daily lives, what designs do we have to accelerate
(speed up) or slow down the heat spread?
-the plastic or wooden handles are not easy to spread heat
and could slow down the heat spread.
-using the materials which can spreading heat fast to make
the bottom of the pot can speed up the cooking of food.
-using the materials which spread the heat slow to cover
the outside of hot drink can avoid burning/scalding our
hands.
-using the materials which can spreading the heat slow to
make the oven mitt can avoid burning/scalding when we
holding things.

[Explain jZ§% ]
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Why do most of the pots were made by metal materials?
And why the handles of the pots were made of nonmetal
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Recognize
the way of
heat
conduction,
Different
materials
have
different
rates of heat
conduction,
and the heat
conduction
is from high
temperature
to low
temperature.
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2-2

materials?

(1) Metal materials can spread the heat faster, so it is
suitable for being the materials of pots.

(2) Pots are vessels of cooking and were made by metal
materials. So it can accelerate cooking speed due to
spreading heat fast.

Handles are the places that our hands to hold the pots.
So we won't get burn if we use the materials which
spread the heat slow.

[ Evaluate =% )
(RS LT EL g B R R
BEE R PF T GRS RS
The materials of slow spreading speed are suitable for
being insulation.
The materials of fast spreading speed are suitable for being
pots, etc.

Types of Heat Transfer.

https://www.youtube.com/watch?v=w-R2c6qH4I1U

[ Third~Fourth class ]

4 cr$ti Heat Convection

[Engage %-#]
FAAGET RSN P g R AR Lo B
What ways/ methods do we have to know how does heat
spread in water?
KRBT g- E ALY pigie o oK EEP ﬁé'ﬁ A
LERBHDDIT Wb r - BHRFARY S FRT
B5 24 ffaﬁ;;j,
There are bobbles coming/raising up from the bottom of
water when water is boiled. But water is transparent so we
can’t see how does heat been spread.
—>we can add some substances into water and it may help
us to observe clearly.

[ Explore #£ % ]
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https://www.youtube.com/watch?v=w-R2c6qH4IU
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\Experimental operation\
€ Experiment equipment: sesame, water, beaker, alcohol
column, tripod, Ceramic Centered Iron Wire Gauze

€ Operating steps:

1. Put 30 ml hot water and a teaspoon of sesame into a 500ml
beaker. Use alcohol column to heat up from the beaker’s
bottom.

2. Move alcohol column to left for a while and then to the
right, observing sesame’s move situation in the water.

€ Points for attention:

1. You must put out the fire before you add more alcohol into
the alcohol column. The biggest amount of alcohol column is
80% of alcohol.

2. If things ignite unfortunately, use the wet rag to put out the
fire.

3. Use the cover and close alcohol column from one side when
you put out the fire of it.

€ Discussion:

How does sesame move in the water when it’s heating up in
the beaker?

If the beaker is heating up from its middle bottom, sesame
will raise and then fall from two sides which form the
convection.

If the beaker is heating up from one side of its bottom,
sesame will raise and then fall from the other side which

=

s £ T B
Observe and
discuss air
convection
through
experiments,
and tell
examples in
life.
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form the convection.

2. According to the flowing situation of the heating water, how
does water spread the heat?
When water is heating up, it raises from the bottom which is
under heating. The water above with lower temperature will
flow to bottom and keep the cycle of flow up and down

Z F it air's flow
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‘Experiment: observe cold air and warm air’s flow situation‘
€ Experiment equipment:
wide mouth bottle, incense, Liter box, partition, ice water,
hot water, red and blue spot sticker

€ Operating steps:

1. Make a gas bottle full of smoke: put the igniting incense into
the wide mouth bottle to make bottle be full of smoke

2. Make a cold gas bottle: cover the mouth of the smoke bottle
with the partition and soak it in cold water

3. Make a warm gas bottle: cover the mouth of the smoke
bottle with the partition and soak it in hot water

4. Put the smoke cold gas bottle upside down on the
nonsmoker warm gas bottle. Take away the partition and
observe the smoke’s flow situation.

15




€ Discussion:

1. Whatisthe purpose to make the bottle full of incense’s smoke
during the experiment?

We can see the cold air and warm arm’s changes clearly with
smoke.

2. How does the smoke move when we put the smoked cold gas
bottle upside down on the nonsmoking warm gas bottle?
Smoke will flow down to the warm gas bottle.

3. How does the smoke move when we put the warm gas bottle
under the nonsmoking cold gas bottle?

Smoke will raise to the upper cola gas bottle.

[Explain jZ§% ]
Conclusion:
Cold air will flow down and warm air will flow up.
Air could also spread heat from warm gas raise and cold gas fall.
S PAAEY CAPEYIRTF A L2 F TSR
T GRS F AR AR e AR F RO T AT R

i
In daily life, we often use the theory of warm air raise and
cold air fall.

For example: putting air conditioning at the high place can
let the cold air be flow down

Heat Transfer: Conduction, Convection, and Radiation
https://www.youtube.com/watch?v=HpCvWuvCUoA

[ Fifth class )

2-3 #¢4g #4 Heat radiation

[Explain jZ§% ]
< s B i A Ao B ?
BB T ES LI B Flt B Ed Bl
Ik b
SiBaEI AER FRETY B AGHR N
s st
How does sun’s heat been spread?
When we stay under the sunshine, we will absorb sun’s
heat. Because sun’s heat was spread from sun to Earth.
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https://www.youtube.com/
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Will different building materials have the same situations of
receiving heat after being exposed to sunshine for a while?
Different building materials have different situation of
receiving heat.
We feel hotter when we are in the galvanized iron sheet
house.
We feel cooler when we are in the wooden house.

Animation - Third Heat Flow : Radiation

(Commerical)
https://www.youtube.com/watch?v=-s12sD09aeE

[ Sixth class])
2-4 %’ heat preservation
[Explain jZ§2 ]
S I FHEROBIEERT R R A e RS 2
KO Rl TR -
heat preservation: We can use different materials or ways
to decrease heat spread by that materials has different
heat spreading speed.

%% +% thermos cup
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Understand
how the
sun’s heat is
transferred
to the earth
and then
understand
the thermal
radiation.




——Plastic Cap

Silvered
surfaces

Outer case Vacuum

Vacuum flask

Insulated support

FE RO AR

N SRR I

LA BT RNAZF R EZR T RS R

2Rl RS S ik

-Cap: reduce heat convection

-Silvered surface: smooth surface can reduce heat radiation

-Vacuum flask: removing the air between the cases to make
vacuum flask in order to reduce the heat
conduction and convection.

%8 & thermos bag :

HLG AR SHHRL R S Bl S 3] R e %

The aluminum foil material inside can reduce heat

conduction to make heat preservation

33 % ¢t £ down jacket :

MHRHEH AN § SBWIERL > BETF R Ap Y
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The gaps between down will inflate after being warm. And

it can keep the warm gas inside the jacket to keep us warm.

Conduction, Convection, and Radiation [SONG!]
https://www.youtube.com/watch?v=7Y3mfAGVnlc

10’

feh & A
R iR
EE o S S
Can tell the
different
insulation
effects of
various
materials.

https://www.youtube.com/watch?v=v2bYpjMDFVo

Make a Convection Heat Powered Windmill - Fun Kids Science Experiments



https://www.youtube.com/watch?v=7Y3mfAGVn1c
https://www.youtube.com/watch?v=v2bYpjMDFVo

