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	Specification reference

B2.1.11 
Explain why heart rate and breathing rate increase with exercise and interpret data on these measurements.

B2.1.12 
Why respiration is increased in exercising muscles and why diffusion of oxygen and carbon dioxide at the lung surface and muscle cells is increased.

B2.1.13 
Explain why during vigorous exercise, muscle cells may not receive sufficient oxygen for their energy requirements.
	
	B2.1.14 
Demonstrate an understanding of how digital thermometers, and breathing rate and heart rate monitors, can provide more reliable data than traditional methods.

B2.1.15 
Describe how glucose is changed to lactic acid and energy is released, during anaerobic respiration.

B2.1.16
Explain why extra oxygen is needed to remove the lactic acid that causes cramp (oxygen debt).

Core Book

B1b: 3 Blood

B1b: 3 Adrenaline
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Experiment report
	
	Student Book pages 30 to 31

Worksheet B2: 1.9(1)

Technician’s notes B2: 1.9
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	anaerobic respiration
cramp
lactic acid
oxygen debt

concentration gradient
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	· Show video clips of sportspeople immediately after finishing a match, race, etc. Ask pupils to write down three observations about the effect that exercise has had on the body.
	Resources

· Video clips as described
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	Learning outcomes

· understand that the rate of breathing and heart rate increase when we exercise because more oxygen and glucose need 
to be delivered to muscle cells and more carbon dioxide needs to be removed

· understand that the body temperature increases because respiration produces energy

· understand that digital thermometers, and breathing rate and heart rate monitors, can provide more reliable data than traditional methods

	Teaching and learning activities
	Resources

	Discuss why the changes during exercise happen. Ask pupils to measure breathing rate, heart rate and temperature before, during and after exercise, using digital equipment if possible. They should use worksheet B2: 1.9(1) to guide them.

Pupils write conclusions drawing on their knowledge and understanding of the effects of exercise on the rate of respiration.

They evaluate their experiment, with particular reference to the advantages of using digital equipment and/or the limitations of making measurements without using digital equipment.

Ask pupils to answer questions 1 to 4 on page 30 of the Student Book.
	· Worksheet B2: 1.9(1)

· Technician’s notes B2: 1.9


· Student Book page 30


	[image: image10.png]




	Learning outcomes

· recall that diffusion occurs along a concentration gradient and explain that this is why the rate of diffusion increases when we exercise

· recall that when we exercise vigorously, muscle cells may not get enough oxygen so they respire anaerobically, producing lactic acid

	Teaching and learning activities
	Resources

	Remind pupils about anaerobic respiration in yeast. Explain that anaerobic respiration also occurs in animals, especially in vigorous respiration. Explain that this produces lactic acid.

Ask pupils to answer questions 5 to 8 on page 31 of the Student Book.
	· Student Book page 31
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	Learning outcomes

· recall that glucose is changed to lactic acid and energy is released, during anaerobic respiration

· explain why extra oxygen is needed to remove the lactic acid that causes cramp (oxygen debt)

	Teaching and learning activities
	Resources

	Reshow the video clips of athletes after exercise used at the beginning of the lesson, especially after an event such as the 100 metres, in which respiration is largely anaerobic. Draw attention to the fact that, even after the race, the athletes continue to breathe deeply and rapidly. Explain that the athletes are using extra oxygen to remove lactic acid from the body

Ask pupils to answer questions 9 and 10 on page 31 of the Student Book.
	· Video clips from starter activity




· Student Book page 31

	

	

	· Pupils write a sentence about anaerobic respiration under each of the headings 
What? Where? When? Why? How?.
	Resources

· Student Book page 31

	

	

	LOW DEMAND

1
0.5 litres

2
The longer the time s/he exercises the more air is breathed in per breath.

3
Graph using data on page 30 of Student Book.

4
More accurate, easier to use, data can be stored on computer and easily retrieved or displayed as graphs, charts, etc.
	STANDARD DEMAND

5
They can only respire anaerobically for a few seconds due to the build up of lactic acid.

6
Aerobic uses oxygen.

Anaerobic does not produce carbon dioxide.

Anaerobic produces much less energy.

7
Anaerobic respiration in yeast:

glucose → ethanol ( carbon dioxide ( energy

Anaerobic respiration in animals:

glucose → lactic acid ( energy

Aerobic respiration:

glucose ( oxygen → carbon dioxide ( water

8
Breathing rate increases to get more oxygen into the blood and remove more carbon dioxide from the blood. Pulse rate increases so that more oxygen and glucose are taken to the muscle cells and so that more carbon dioxide can be removed.
	HIGH DEMAND


9
Lactic acid which is produced in anaerobic respiration needs to be removed as it is toxic. Oxygen is required to break down lactic acid. The oxygen debt is the amount of oxygen required to remove the amount of lactic acid in the body.

10
See Student Book page 31.
























































