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	[Learning objectives]

	After this learning activity, students should be able to : 
1. recognise that gas pressure is produced when gas particles hit against the wall of a container;
2. explain the change in gas pressure at different temperatures using the particle theory; and
3. design and carry out a fair test.


Activity 1 : Observation of a clay doll
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Guess :  What will happen if water is poured over these clay dolls? Why? 
1. Prediction :
(i) Before making prediction, I would like to know:
	E.g. Any holes on the doll? / Is it hollow? / What material is it made of? / 
   What is the temperature of the water to be poured? / 
   Where should the water be poured onto the doll?
   (or other reasonable answer)


(ii) After discussion with my groupmates, we believe that the doll will　eject some water.                                     
(iii) Since the hot water poured onto the clay doll increases the temperature of air inside the doll, air particles inside the hollow clay doll move faster and the gas pressure inside the doll increases.  When the gas pressure is larger than the atmospheric pressure, some water will be pushed out from the doll. ______________________
2.  Apparatus and materials :
	Clay toy
	1
	plastic basin
	1

	beaker (250 mL)
	3
	beaker (600 mL)
	1

	plastic sieve
	1
	tong
	1

	thermometer
	1
	towel
	1

	hot water
	(approximate 50℃)
	
	


Remark: Before the experiment, heat up the clay doll by putting it into hot water for 30 seconds.  Then put it into water at room temperature for 2 minutes.  The doll will be cooled down and about half-filled with water.
3.
Experiment (teacher’s demonstration) : 
Teacher pours some hot water over a clay doll and students observe what will happen to the doll. 

4.
Results :

The arrangement of air particles inside the doll at the beginning of the experiment is shown below.
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(i)
When hot water is poured over the clay doll, it ejects water / water comes out from the small hole.
(ii)
Is the experimental result support our prediction? 
　Yes　／　No　
(iii)
Draw the arrangement of air particles and the water level inside the doll after hot water was poured over it.
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Activity 2：Investigate the effect of water temperature on the water ejection from the clay doll
Guess : What is the effect of water temperature on the water ejection from the clay doll?
1.
Prediction (Individual) :
(i) I personally believe that the higher the water temperature, the    farther (or any other reasonable answer)   the water ejected from the clay doll.
(ii) Because the higher the water temperature, the faster the air particles move and the higher the gas pressure inside the clay doll, hence more water is pushed out from the doll / water is pushed out at a higher rate                                 .
2.
Procedures : (Design a fair test) 
After discussion with my groupmates, we designed the following experiment to prove our prediction.
(i)
	Independent variable (what you should change)
	Dependent variable (what you should measure)
	Controlled variable 
(what you should keep the same)

	(a) Water temperature
	(b) Distance of water ejection
	(c) Volume of water poured, duration of pouring water (or other reasonable answer)


(ii) We need the following apparatus to carry out our experiment.
	hollow clay doll with a small hole
1
plastic basin
1
plastic sieve
1

thermometer
1
ruler
1
beaker (250 mL) 
3
beaker (600 mL) 
1

measuring cylinder
1
towel
1

tong
1

hot water with different temperature (e.g. 40℃, 60℃, 80℃)



(iii) When carrying out the experiment, we have to take the following precaution(s):
	Wrap the beaker containing hot water with a towel before moving the beaker in order to prevent being burnt.  (or other reasonable answer)


(iv) Draw the experimental set-up on the left side and write down the procedures on the right side in the space provided.
	
The experimental design should be able to：


1. Cool down the doll before starting of next trial


2. Choose appropriate instruments for measurement (e.g. ruler)

3.Measure and record experimental data correctly, 
                                   (e.g. water temperature / ejection distance)

  (or other reasonable answer)


3.
Results :
(i) After the experiment, we recorded the results as below.
	(a) water temperature
(independent variable)
	
	
	

	(b) distance of water ejection 
(dependent variable)
	
	
	


4.
Analysis :
(i)　From the results in Part 3, the higher the temperature of water is poured, the farther the water ejected from the clay doll                                            . 
(ii)　Did the experimental results support our prediction? 
　Yes　／　No　
。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。

Reflection:
☆ My rating of my own performance in this investigation: 
(Max) 10　9　8　7　6　5　4　3　2　1 (Min)☆
☆ I hope I can do better in the following areas in the next lesson. (Choose 2-3 areas) ☆
	(    )
	Listen to groupmates
	
	(    )
	Concentrate on doing experiment
	
	(    )
	Read information carefully

	(    )
	Eager to express my idea 
	
	(    )
	Observe carefully
	
	(    )
	Collaborate with groupmates

	(    )
	Chat less
	
	(    )
	Use apparatus appropriately
	
	(    )
	Others：__________


。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。
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