General Studies for Primary Schools 
Greenhouse effect - Worksheet
Inquiry question: How does the greenhouse effect happen?
Materials: Thermometer (2), test tube (1), retort stand (1), clamp (2), lamp (1), 
stopwatch (1), cotton (some) 








Steps	
1.	Put thermometer A into a test tube, and fix it with cotton.
2.	Use the retort stand and clamp to fix the test tube in step 1. Fix thermometer B with clamp and cotton as shown below: 

[image: ]

Thermometer B								 Thermometer A




3.	Put a lamp at a position 10 cm away from the thermometers, as shown below:
[image: ]Same distance








4.	Observe and record the temperatures of the two thermometers in the table on page 2. 
5.	Switch on the lamp and start to time using a stopwatch. Measure and record the temperature every 3 minutes and repeat four times.
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Record the results: 
[image: ]Thermometer A
	Time (minutes)
	0
	3
	6
	9
	12

	Temperature(°C)
	(Initial temperature) 

	
	
	
	(Final temperature)



[image: ]Thermometer B
	Time(minutes)
	0
	3
	6
	9
	12

	Temperature(°C)
	(Initial temperature) 

	
	
	
	(Final temperature) 



[image: C:\Users\chuyuensan\Desktop\pen.png]

Questions 
1. Calculate the changes in temperature: 
	Thermometer 
	Final temperature - Initial temperature = Change in temperature (°C)

	A
	

	B
	



2. Explain the causes of the greenhouse effect with the result of the simulation activity: 
· [image: ]In the activity 
a.	“Test tube” simulates “the greenhouse gases in the atmosphere” surrounding the Earth.Sunlight

b.	“Thermometer” simulates “the Earth”. 
· Interpretation of the result: 
[image: ]Result: The rise of temperature of thermometer A in the test 
tube is (  more  /  less  ) than that of thermometer B.
Reason: Glass of the test tube traps the heat and therefore, Light

the temperature in the test tube ( rises / falls ). 
The activity demonstrates the greenhouse effect 
of the Earth. 
3. 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)
	　Distance between the thermometers and the lamp
　Condition surrounding the thermometers 
(i.e. In a test tube / No test tube)

	Factor to be measured (dependent variable)
	　Time of light exposure on the thermometers
　Temperature of air surrounding the thermometers

	Factor(s) remain unchanged (controlled variables)
	　Type of thermometers
　Condition surrounding the thermometers
　Time of light exposure on the thermometers
　Distance between the thermometers and the lamp



4. What happens if the distance between two thermometers and the lamp is different?
  ______________________________________________________________________
[image: C:\Users\chuyuensan\Desktop\pen.png]

Conclusion

· The Earth’s atmosphere itself contains greenhouse gases which causes natural greenhouse effect to maintain the ( temperature / humidity ) of the Earth’s surface. 
· Human activities significantly (  decrease  /  increase  ) the greenhouse gases in the atmosphere (e.g. carbon dioxide).
· The atmosphere absorbs more (  heat  /  light  ) energy that intensifies the greenhouse effect and (  reduces  /  raises  ) the temperature of the Earth.


Suggested answers

Results (sample):
Thermometer A
	Time(minutes)
	0
	3
	6
	9
	12

	Temperature(°C)
	23
	24
	25.5
	27
	28



Thermometer B
	Time(minutes)
	0
	3
	6
	9
	12

	Temperature(°C)
	23
	24
	25
	25.5
	26



[bookmark: _GoBack]
Questions:
1.  
	Thermometer 
	Final temperature - Initial temperature = Change in temperature (°C)

	A
	28 – 23 = 5°C

	B
	26 – 23 = 3°C



2. more, rise
　
3. 
	Factor to be changed (independent variable)
	　Distance between the thermometers and the lamp
　Condition surrounding the thermometers 
(i.e. In a test tube / No test tube)

	Factor to be measured (dependent variable)
	　Time of light exposure on the thermometers
　Temperature of air surrounding the thermometers

	Factor(s) remain unchanged (controlled variables)
	　Type of thermometers
　Condition surrounding the thermometers 
　Time of light exposure on the thermometers
　Distance between the thermometers and the lamp



4. It is not a fair test. / The result of the experiment is not accurate.
 (any reasonable answers)


Conclusion:
· temperature, increase, heat, raises
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