		General Studies for Primary Schools
Adaptation of animals to cold environments (Skin colour) - Teacher reference
	Key Stage(KS)
	KS2

	Prior
knowledge 
	· Animals live in cold environments, e.g. polar bears
· Animals live in cold environments have thick layers of fat under their skin. 

	Learning objectives
	Students are able to
· understand how skin colour helps animals adapt to cold environments.
· master science process skills, which include using simple equipment for testing, measuring, recording, identifying variables and inferring results.

	Safety precautions
	· Thermometers should lie flat on a bench when not in use. NEVER let it roll. 
(Reference: Curriculum Development Institute (2011). “Safety Handbook for General Studies for Primary Schools”. Hong Kong: Education Bureau.)

	Reference
information
	· How do polar bears adapt to cold environments?
1. Thick fur and layers of fat are heat insulators that help polar bears to conserve body heat and keep warm.
2. Polar bears have black skin under their white fur which allow them to absorb heat from sunlight.
· Survival of the fittest – Animals (Chinese version only)
Content: Worksheet and video 
http://resources.hkedcity.net/resource_detail.php?rid=1797100790












General Studies for Primary Schools
Adaptation of animals to cold environments (Skin colour) - Worksheet
Inquiry question: Which skin colour helps animals adapt to cold environments?
Materials: *white cloth (10cm x 10cm), *black cloth (10cm x 10cm), 
thermometers (2), table lamp (1), stopwatch (1)  (Students work in pairs)
*Remark: The texture and thickness of both pieces of cloth should be the same.








Steps


[image: ]1.  Predict which colour of cloth, white or black one, will absorb more heat. Complete the prediction on page 2.




[image: ]2.  Place two thermometers on the table. Cover the thermometers with the white and black cloth respectively. Place the lamp in a position as shown in the following:

                                                           same distances
                                                             



3.  Measure the initial temperatures and record the results in the table on page 2. 
4.  Switch on the lamp and start to time using the stopwatch. Measure and record the temperatures in every 2 minutes. Repeat the measurement for five times. 
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[image: C:\Users\chuyuensan\Desktop\pen.png]Prediction and Results 能力較高的學生


Predict which colour of cloth, white or black one, absorbs more heat. 
Circle the picture below:
[image: ][image: ]
		

                 white cloth	black cloth

Record the results:
White cloth
	Time/minute
	0
	2
	4
	6
	8
	10

	Temperature/℃
	(Initial) 

	
	
	
	
	(Final)




Black cloth 
	Time/minute
	0
	2
	4
	6
	8
	10

	Temperature/℃
	(Initial) 

	
	
	
	
	(Final)



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

      Questions

1. Calculate the changes in temperature: 
	Colour of cloth
	Final temperature - Initial temperature = Change in temperature (℃)

	White
	

	Black
	



2. According to the results, can you predict which skin colour (light or dark) can help animals adapt to cold environments? Why?
  ______________________________________________________________________
______________________________________________________________________
2
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)
	　Colour of cloth
　Texture of cloth

	Factor to be measured
(dependent variable)
	　Thickness of cloth    
　Temperature under cloth

	Factor(s) remain unchanged
(controlled variable)
	　Texture of cloth        
　Colour of the cloth 
　Thickness of cloth      
　Distance between the lamp and two pieces of cloth




4. If the thickness of the two pieces of cloth are different, how will it affect the experiment?
  ______________________________________________________________________
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     Conclusion


  (  Light  /  Dark  ) skin colour can help animals adapt to cold environments. 
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Suggested answers
Results (sample):
White cloth
	Time/minute
	0
	2
	4
	6
	8
	10

	Temperature/℃
	25.8
	31.4
	37.5
	41.3
	45.2
	49.9



Black cloth 
	Time/minute
	0
	2
	4
	6
	8
	10

	Temperature/℃
	25.8
	32.9
	38.0
	42.8
	47.3
	52.7



Questions:
1.  
	Colour of cloth
	Final temperature - Initial temperature = Increase in temperature (℃)

	White 
	      49.9 – 25.8 = 24.1 ℃

	Black 
	      52.7 – 25.8 = 26.9 ℃



2.  Dark skin colour can help animals adapt to cold environments.
    From the results, the increase in temperature for the black cloth is larger than that of the white cloth. We can deduce that darker skin colour can help animals to absorb more heat, hence, the animals can adapt better to cold environments. 
3. 
	Unique factor to be changed
(independent variable)
	　Colour of the cloth
　Texture of the cloth

	Factor to be measured
(dependent variable)
	　Thickness of the cloth    
　Temperature under the cloth

	Factor(s) remain unchanged
(control variable)
	　Texture of the cloth        
　Colour of the cloth 
　Thickness of the cloth      
　Distance between the lamp and the cloth



4.  This experiment is not a fair test. / Experimental results are inaccurate. 
    (Other reasonable answers)

Conclusion:

 (  Light  /  Dark  ) skin colour can help animals adapt to cold environments. 
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