General Studies for Primary Schools
Lesson design
Thermal conductivity of materials
	Key Stage
	KS2

	Learning time
	35 minutes

	Prior
knowledge 
	· Use a thermometer to measure temperature accurately

	Learning objectives
	Students are able to
· recognise the thermal conductivity of various materials
· identify good and poor conductors of heat
· [bookmark: _GoBack]master scientific process skills which include observing, predicting, measuring, recording, identifying variables and interfering
· show curiosity and sustain interest in learning science

	Inquiry question
	· Which material has the highest thermal conductivity?

	Safety precautions
	· Never use boiling water in activities to avoid being scalded by vapor.
· Thermometers should lie flat on a table when not in use to prevent breakage.
(Reference: Curriculum Development Institute (2010). Safety Handbook for General Studies for Primary Schools. Hong Kong: Education Bureau.)



	Teaching flow
	Content

	Motivation
	· [image: ][image: ][image: ]

Q: What are the silvery parts of the above kitchen utensils made of ? Why?
A: They are made of metal. It is because metal is a good conductor of  
heat. (any reasonable answers)
Q: What are the black parts of the above kitchen utensils made of? Why?
A: They are made of plastic. It is because plastic is a bad conductor of heat. 
(any reasonable answers)
· Students will conduct the following activity to find out the thermal conductivity of different materials.

	Development
	Conducting the activity and recording the results
· Teacher explains / students read the steps of the activity.
(Students should be reminded to handle hot water carefully.)
· Teacher may ask students to predict the result before the activity starts.
· Students conduct the activity according to the steps and record the results.

After the activity
· Teacher and students analyse and discuss the results.
· Students complete the worksheet.

	Conclusion
	· Aluminium has the highest thermal conductivity and it is a good “conductor of heat”. 
· Plastic and cotton have low thermal conductivities and they are poor “conductors of heat”.



Examples of questioning
	Variables in a fair test
· Q: In the test, what are the differences in the three test tubes?
    A: Materials for wrapping the thermometers. 
(This item is called the “independent variable”)
· Q: What do we measure in the test?
    A: Change in temperature. (This item is called the “dependent variable”)
· Q: What factors do not change in the test?
    A: Size of test tubes, position of materials in test tubes etc. 
(These items are called the “controlled variables”)



	Common misconception
	· Misconception: “Temperature” is same as “heat”.
     Fact: “Temperature” shows how cold or hot an object is.
     “Heat” is a form of energy.

	Reference
	· Heat conduction
Content: Introduction of heat conduction through animation and short videos.
http://www.phy.cuhk.edu.hk/contextual/heat/hea/condu01_c.html 
· Meaning of “thermal conductivity”: The ability of a material to conduct heat.

	Extended activity 
	· [image: ]In daily life, we use an insulation mat to reduce 
heat flow from hot pot to the surface of table. 
· Students need to apply their knowledge to 
make an insulation mat with appropriate materials.  
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