General Studies for Primary Schools
Thermal conductivity of materials – WorksheetInquiry question: Which material has the highest thermal conductivity?
Materials: plastic wrap*(1), cotton*(1), aluminium foil*(1), thermometers (3),   test tubes (3), a plastic container (about 500 ml) containing 250 ml hot water at around 60℃ (1), timer (1)
*Remark: Size of material is about 8cm x 12cm
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Prediction      
Predict which of the following materials has the highest thermal conductivity.         (Put a “” in the appropriate box)
	Plastic 
	Cotton 
	Aluminium 
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1. 	Wrap the bulb end of the three thermometers with plastic wrap, 
cotton and aluminium foil respectivelydiagram 1 11

	as shown in diagram 1.
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2.	Gently put each of the thermometers into the 
test tubes as 	shown in diagrams 2 and 3. 
Handle the test tubes with care to avoid
 breakage.diagram 3 vertical section
diagram 2 actual objects



[image: ]3. 	Observe and record the temperatures of the three thermometers
	in the table on page 2.

4.	Put the three test tubes into a plastic container filled with hot 
	water as shown in diagram 4 and start the timer. 
	Measure and record the temperatures after one minute.

diagram 4
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Record your result:
	Materials
	Plastic 
	Cotton
	Aluminium 

	Final temperature /℃
	
	
	

	Initial temperature /℃
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     Questions

1.  Calculate the changes in temperature:
	Materials
	Final temperature - Initial temperature = Difference in temperature (℃)

	Plastic 
	

	Cotton
	

	Aluminium
	



2.  From the results, which material has the highest thermal conductivity? 
Please explain.
  ___________________________________________________________________


3.  In our daily lives, some kitchen utensils are made of materials with high thermal conductivity. Give two examples.
  ___________________________________________________________________






4.  In the fair test, which of the following factors need to be changed, measured or remain unchanged? (Put a “√” in appropriate box(es))
	Factor to be changed
(independent variable)
	　Size of test tube
　Type of materials

	Factor to be measured
(dependent variable)
	　Change in temperature
　Amount of material

	Factor(s) remain unchanged
(controlled variable)
	　Type of material
　Size of test tube



5.  If the sizes of three test tubes are different, how will it affect the test?
  _____________________________________________________________________
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Conclusion

·  (  Plastic  /  Cotton  /  Aluminium   ) has the highest thermal conductivity

and it is a good “conductor of heat”.
 
· _______________ and _____________ have low thermal conductivities and they  

     are poor “conductors of heat”.










Suggested answers
Result (for reference): 
	Materials
	Plastic
	Cotton
	Aluminium 

	Final temperature /℃
	32
	38
	46

	Initial temperature /℃
	24
	24
	24



Questions:
1. Calculate the changes in temperature:
	Materials
	Final temperature - Initial temperature = Difference in temperature (℃)

	Plastic
	32  –  24  =  8℃

	Cotton
	38  –  24  =  14℃

	Aluminium 
	46  –  24  =  22℃



2. 	Aluminium 
After the three types of materials are put in hot water for 1 minute, the thermometer wrapped with aluminium foil recorded the largest increase in temperature, indicating it has the highest thermal conductivity.

3.  The body of pans and pots (any reasonable answers)

4. 
	Factor to be changed
(independent variable)
	　Size of test tube
　Type of material

	Factor to be measured
(dependent variable)
	　Change in temperature
　Amount of material

	Factor(s) remain unchanged
(controlled variable)
	　Type of material
　Size of test tube



5.  It is not a fair test. / The test result is not inaccurate. 
(any reasonable answers)


Conclusion:
1.  (  Plastic  /  Cotton  /  Aluminium   ) has the highest thermal conductivity
and it is a good “conductor of heat”.
 
[bookmark: _GoBack]2.   Plastic  and  cotton  have low thermal conductivity and they  
    are poor “conductors of heat”.
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