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By the end of the course, students will be able to
2-1 s ML AT A () T
Explain the changing situation of the substance before getting heating up and

after heating up.
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Learning ‘ ‘ '

objectives Operate the experiment of Thermal expansion and contraction and observe
the phenomenon.

2-3 HFFfoILfRd B0 Bk OB R b
Discuss and understand the daliy life examples of Thermal expansion and
contraction
KEX % /F R | videos




Teaching aids/

[Thermal Expansion - Why are gaps left between railway tracks?]

sources https://www.youtube.com/watch?v=9JuKgkZVgTU
[Thermal Expansion and Contraction of Solids, Liquids and Gases](#& i)
https://www.youtube.com/watch?v=9UtfegG4DUS8
[The Uses of Expansion and Contraction of Matter in Daily Life]
0:00-0:44 table tennis
https://www.youtube.com/watch?v=T1zFwgj2mZ74
Language of learning
chemical reaction(i* & % i) ~ physical change(4~ ZZ 5% i) ~ liquid(;% %8) ~
solid(F%8) ~ gas(# %) ~ volume(%8#%) ~ thermometer(;§ & 3*) ~ alcohol
column(iFp 1) ~ Erlenmeyer flask(48.7;%%) ~ rubber stopper(#-4 %)
stir rods(#. 3 ¥ ) ~ Liter box(=#! &) ~ points for attention(/L & ¥ )
#5% 8 Y PR | copper ball(4 7%) ~ metal ring( £ %) - spirit lamp/alcohol burner(;F &)
Language for learning
1. Measure temperature(JHll &5 &)
2. Cooking eggs is an irreversible change.
3. Melting chocolate is a reversible change.
KB E PR
Teaching activities design
wE P& ERE R R R e Y T E R
Teaching Main questions and guides time Evaluation
objectives points
[First class)
111 PP negn
[Engage %-#]
Ssknowthe | < 2 7&7 AP LA a5 born? 10
changes in Mo~ AR Ve 2-1 e e
the shape In our daily lives, how do we heat up the food? RS A5
(property) of Barbeque, cooking rice, cooking hot pot « 2% 8 (14
objects AP R e RILeE? 10° o) B (7
before and B3 AEREAS ~F 4 ﬁv’f.s”ﬁfé%szlgé N g v 35
after heating g Explain the
BERAE D SRk TESR S HA OF R changin
FEAL S LAM £ 81 F b naneine
Does food have any change after been heating up? situation of
Shrimps are gray and blue before heating up, then they the substance
turn to orange and red after cooking

2



https://www.youtube.com/watch?v=9JuKqkZVgTU
https://www.youtube.com/watch?v=9UtfegG4DU8
https://www.youtube.com/watch?v=T1zFwgj2mZ4

Through
experiments,
observe the
phenomenon
of thermal
expansion
and
contraction

Eggs are liquid when they are uncooked, then they
become hard solid forms after cooking.

Vegetables are hard before cooking, then they become
soft after cooking

T RfRe G e B anpgd forh gt g rT
LGRS el
Most of the foods’ colors and appearances change after
heating up, but there are some examples that don’t
have any change.

S AR S AR A L R
The color, shape and hardness of foods will change after
heating up.

S FLRPTREAROETE R B2 LR Ak
Wk Bt BB bl R
Some substances’ natures will change after heating up
and could never return to original appearance, which is
chemical reaction. For example: egg.

S FEFFRACOET % BT UL R R
K3 o B3 H I s HlderTi 4 s kK
Some substances’ natures will not change after heating
up and could recover to original appearance, which is
physical change. For example: chocolate and ice.

[ Second class )

12 2 RS AR

The changes of substance’s volume after heating

[ Explore 3% % ]
P eEOR 4 gk M
Thermal expansion and contraction of substance: liquid
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L
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In our daily lives, does the substance’s volume have any

change after heating up? What ways can we know about

that?

(1) The alcohol’s volume of thermometer may change due to
the temperature’s difference.

(2) When putting thermometer into hot water, the alcohol
column of thermometer will rise.
When putting thermometer into cold water, the alcohol
column of thermometer will decline.

10’

10’

10’

before getting
heating up
and after

heating up.

Operate the
experiment of
Thermal
expansion
and
contraction
and
observethe

phenomenon.
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\Experimental operation\

€ Experiment equipment:

Erlenmeyer flask of 250 ml, Rubber stopper, stir rods, Liter
box, ice water, hot water

€ Operating steps:

1. Fill up the Erlenmeyer flask with stained water

2.  Putthe stir rods in the Rubber stopper, and then put
them into the Erlenmeyer flask

3. Mark the water level on the stir rods before the
experiment

4. Dip the Erlenmeyer flask into cold water for a while and
record the water level in the stir rods

5. Then dip the stir rods into hot water. Observe and
record the change of water level in the stir rods.

€ Points for attention:

1. We can use along and thin glass tube instead of the stir
rods of the thermometer.

2. Dye/ stain the water in order to see the changes of
water level clearly.

3. The temperature of hot water should be lower than 60

C.

[Explain f2§# ]
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Through
experiments,
observe the
phenomenon
of thermal
expansion
and
contraction
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€ Discussion:
What changes do the water level of stir rods have when
the Erlenmeyer flask is dipping in the ice water?
The water level declines.
2. What changes do the water level of stir rods have when
the Erlenmeyer flask is dipping in the hot water?
The water level rises.
3. What relationship does the blue liquid’s volume in the
stir rods and the temperature have?
-volume will increase when the temperature raise>the
water level in the stir rods raises
- volume will decrease when the temperature
decline>the water level in the stir rods declines
4. What is the same of the red liquid’s water lever of the
temperature and this experiment?
By the characteristic of Thermal expansion and
contraction, the red liquid of the temperature will raise
when it getting hot. And it will decline when it getting cold
for measuring temperature.

=

[ Third class)

P eEOR L 5
Thermal expansion and contraction of substance: gas

SO BAEP DT F AL R gE IR
w5 ?
DE R ER RGNS F BRI RRE
After heating up the air in the Erlenmeyer flask, can we
find if the volume change?
Air has no color and odor. It needs to observe other
objects’ change to see.

[ Explore #£ % ]
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Operate the
experiment of
Thermal
expansion
and
contraction
and
observethe

phenomenon.
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\Experimental operation|

€ Experiment equipment:

Liter box, Erlenmeyer flask of 250 ml, balloon, hot water, ice
water

€ Operating steps:

1. Put the balloon on the top of the Erlenmeyer flask

2. First put the Erlenmeyer flask into the hot water. Then
move the Erlenmeyer flask into ice water

3. Observe the changes of balloon

[Explain 22 ]
& A
1. BAEALRUE A #ok Y S FTT S TR BRI ? F
A

2. MEAFLIE » kR P o FLT hFIRT PR
X E R R
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€ Discussion:

What changes will the balloon have when the Erlenmeyer

flask is dipping in the hot water?

The balloon inflates

2. What changes will the balloon have when the Erlenmeyer
flask is dipping in the ice water?
The balloon shrinks/deflates into the Erlenmeyer flask

3. Why does the balloon’s shape on the top of the
Erlenmeyer flask change?
Balloon will inflate or shrink due to the temperature in
the Erlenmeyer flask.

4. What relationship do the volume change of gas and the
temperature have?
Conclusion: when gas getting hot, its volume will
inflate ;

=

When gas getting cold, its volume will shrink

[ Fourth class )
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Operate the
experiment of
Thermal
expansion
and
contraction
and
observethe

phenomenon.




Through
experiments,
observe the
phenomenon
of thermal
expansion
and
contraction

Thermal expansion and contraction of substance: solid
S OERME R WA € R
Will solid’s volume change after being heating up?

[ Explore 3£ % ]
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‘Experimental operation‘

€ Experiment equipment:
ice water, copper ball, metal ring, spirit lamp/alcohol
burner

€ Operating steps:

1. Tryto make the copper ball pass through the metal ring
before it gets heating up

2. Put the copper ball on the spirit lamp to heat up for 2
minutes

3. Try to make the copper ball pass through the metal ring
again after it gets heating up

[ Explain #1258 ]
* i
K de B fode B 1S AF TR 0 - B B & B TR?
e ndr st TR R0 T 1B & Bk
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€ Discussion:

Which copper ball can pass through the metal ball, the
original one or the one being hearting up?

The original copper ball could pass through the metal
ring because its volume keeps the same.

The copper ball being heating up could not pass through
the metal ball because its volume become bigger.

=
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Operate the
experiment of
Thermal
expansion
and
contraction
and
observethe

phenomenon.
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Explore and
understand
the
application
examples of
thermal
expansion
and
contraction
in life

What can we do to let the copper ball pass through the
metal ring again after it got heat up?

We could put the copper ball into the ice water to make
its volume become smaller, then it can pass through the
metal ring.

Compare the copper balls of being non-heating up and
heating up, what are the changes?

Conclusion:

The copper ball’s volume increase when the temperature
increase.

The copper ball’s volume decrease when the
temperature decline.

—->Solid also has the situation of Thermal expansion and
contraction

[Thermal Expansion and Contraction of Solids, Liquids and
Gases]

https://www.youtube.com/watch?v=9UtfegG4DUS8

[The Uses of Expansion and Contraction of Matter in Daily
Life]
(0:00-0:44 table tennis)(fs & » 3 &+ > -] #f)
https://www.youtube.com/watch?v=T1zFwgj2mz4

[ Fifth class])
[ Evaluate 3 *§ ]

[Thermal Expansion - Why are gaps left between railway
tracks?]

20

20’
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Discuss and
understand
the daliy life
examples of

Thermal
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https://www.youtube.com/watch?v=9UtfegG4DU8
https://www.youtube.com/watch?v=T1zFwgj2mZ4

https://www.youtube.com/watch?v=9JuKgkZVgTU expansion

and

contraction

S BmEE o 2 EY B B B R LY BOEL S
e 382K 3 e?
BE TR Flr LHF IR hF M RPN hf A
X E s @ Ok
BRI OFR BT REERS A EDME
€ ﬂ’zi{‘ﬁ"‘ i
N B AR B g TR LI BRI SR 4
A
Observing carefully, what objects also use the theory of
Thermal expansion and contraction to design in our
daily lives?
-hot air balloon: using fire to heat up the air in the
balloon to inflate the gas in the balloon.
-the alcohol in the thermometer: it will inflate and raise
when it getting hot. On the other hand, it will shrink and
decline when it getting cold
-train tracks: there’re some small cracks/gaps left
between rails in order to prevent Thermal expansion
and contraction deforms the tracks.

\\\Xr

[Thermal Expansion - Why are gaps left between railway tracks?]
https://www.youtube.com/watch?v=9JuKgkZVgTU

[Thermal Expansion and Contraction of Solids, Liquids and Gases]
(EEE)

https://www.youtube.com/watch?v=9UtfegG4DU8

[The Uses of Expansion and Contraction of Matter in Daily Life]
(0:00-0:44 table tennis)(f¢ & ~ 7 &+ > -] Ef)
https://www.youtube.com/watch?v=T1zFwgj2mZ4



https://www.youtube.com/watch?v=9JuKqkZVgTU
https://www.youtube.com/watch?v=9JuKqkZVgTU
https://www.youtube.com/watch?v=9UtfegG4DU8
https://www.youtube.com/watch?v=T1zFwgj2mZ4
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