	Module 
	Respiration  Unit Sc2 8 1b
	Section:  How do cells use the food molecules absorbed after digestion?
	Lesson:  One                   http://thurmanscience.tripod.com

	Learning objectives

Pupils must 

· Learn that the products of digestion are transported in the blood to other parts of the body.

· Learn that glucose is the source of energy inside cells.


	Pupils should

· Understand that respiration is the sum of the chemical reactions that release energy from food molecules.

· Understand that glucose and oxygen are needed for respiration.
	Pupils could

· Represent respiration with the word equation :

Glucose + Oxygen ( Carbon dioxide + Water + energy

· Compare the rate of respiration in plants and animals.

	Lesson activities:
	Learning outcomes:
	Resources:
	Points to note:

	· Ask pupils about why the body needs food. Remind them of their work in unit 8 Sc2 1a “food and digestion”. Explain that in this unit, work will concentrate on how cells produce and use energy.

· Provide pupils with cartons/cans or nutritional information from high energy drinks e.g. lucozade, red bull etc. Establish that glucose is a major constituent and relate this to what they have learnt about carbohydrates. View videoclips showing how small molecules are transported in the blood e.g. human body video

· Observe burning a mars bar. Observe effects on limewater and cobalt chloride. Draw conclusions.

· Pupils observe a range of experiments (see attached notes).
	Pupils can:

· Identify the uses of energy by cells – growth, synthesis of new materials, storage as fat, body heat, active transport.

· Explain that glucose is transported in the blood to body cells e.g. In muscles and is a source of energy.

· Recognise that oxygen is needed for respiration

· State that glucose is needed for energy release

· Recall the word equation for respiration


	· High energy drink containers

· Human body video

· Gas jars of air and of pure oxygen

· Mars bar

· Cobalt chloride paper

· Limewater

· Hydrogen carbonate indicator

· Yeast – bubbling CO2 through limewater

· Germinating peas

· Boiled peas

· Thermometers

· Water weed – in hydrogen carbonate indicator covered by black paper

· Observation sheets RESP 3b

· Worksheets as requested by teacher; RESP 3 SN, CORE or EXT.
	Burning fuels analogy is useful but pupils should be aware that glucose does not burn inside cells.

Use of hydrogen carbonate indicator may need explanation.

.

	Basic Skills
	Numeracy
	ATP provision
	ICT - Datalogging

	Respiration worksheet – Resp 3 SN
	Looking at nutritional information.
	Respiration worksheet MIT RESP 3 EXT
	N/a

	
	
	
	

	Technician guidance

Liase with staff about how many of each type of worksheet are required.

Experiments to be set up in advance of lesson. Two of each experiment should be sufficient.

Boiled peas and germinating peas in separate test tubes with thermometers.

Yeast bubbling CO2 through limewater.

Water weed in test tubes of hydrogen carbonate solution, shielded by black paper.

Germinating peas and maggots in gauze cages in separate tubes over hydrogen carbonate solution.
	Suggested homeworks

Respiration homework booklet 

Question 1 – Respiration reinforcment  - Level 5

Question 2 – Using the idea of respiration to make predictions – Level 6/7

Question 3 – Interpreting experimental results and explaining using respiration           

                     Level 6/7.

	
	


	Module 
	Respiration Unit Sc2 8 1b
	Section:  How does the oxygen needed for respiration reach the tissues of the body?
	Lesson:  Two    http://thurmanscience.tripod.com

	Learning objectives

Pupils must 

· Learn that oxygen and glucose are transported by the circulatory system to the body cells.

· Learn that carbon dioxide is transported away from the body cells.

· Learn that blood is moved by the pumping action of the heart.


	Pupils should 

· Know that oxygen is transported by red blood cells, carbon dioxide and glucose are dissolved in the blood.

· Understand that the heart works as a double pump and predict the outcome of this organ not working efficiently.

· Understand that glucose and oxygen can pass from the blood capillaries into nearby cells.

 
	Pupils could

· Describe in detail how the heart works as a double pump.

· Describe movement of oxygen and glucose in terms of diffusion.

· Link the movement of chemicals to breathing and cellular respiration.

	Lesson activities:
	Learning outcomes:
	Resources:
	Points to note:

	· Pupils to observe heart model and video clips from human body video. Pupils to correctly label the parts of the heart.

· Pupils to run through the heart sequencing game, led by the teacher referring to the circulation model.

· Pupils to play the heart card game.

· Pupils then complete the worksheet on how the heart works. Different versions exist for Special needs, Core and extension, depending on the ability of the child.
	· That the heart is a pump and is made of cardiac muscle.

· That the heart works as part of a double circulation system.

· Understand how the heart maintains flow in one direction.
	· Heart model

· Circulation model

· Human body video

· Heart card game x10

· Worksheets RESP 6 and 6B (liase with staff about which versions)

· Heart crosswords


	.

	Basic Skills
	Numeracy
	ATP provision
	ICT - Datalogging

	· Worksheet MIT RESP 6 SN

· Worksheet MIT RESP 6B SN

· Heart sequencing game
	N/A
	· Worksheet RESP 6B EXT
	

	
	
	
	

	Technician guidance

Liase with staff regarding number and type of worksheets needed.
	Suggested homeworks

· Heart crossword
Homework booklet

· Question 4 – How the heart works (level 5/6)

· Question 5 – Blood as a transport system (level 5)

· Question 6 – Heart defects (level 6)

	
	


	Module 
	Respiration Unit Sc2 8 1b
	Section:  How does the oxygen needed for respiration reach the tissues of the body?
	Lesson:  Three  http://thurmanscience.tripod.com

	Learning objectives

Pupils must 

· Learn that oxygen and glucose are transported by the circulatory system to the body cells.

· Learn that carbon dioxide is transported away from the body cells.

· Learn that blood is moved by the pumping action of the heart.


	Pupils should 

· Know that oxygen is transported by red blood cells, carbon dioxide and glucose are dissolved in the blood.

· Understand that the heart works as a double pump and predict the outcome of this organ not working efficiently.

· Understand that glucose and oxygen can pass from the blood capillaries into nearby cells.

 
	Pupils could

· Describe in detail how the heart works as a double pump.

· Describe movement of oxygen and glucose in terms of diffusion.

· Link the movement of chemicals to breathing and cellular respiration.

	Lesson activities:
	Learning outcomes:
	Resources:
	Points to note:

	· Teacher led discussion of components of circulatory system i.e. arteries and veins. Use of video clips and OHT’s. 

· Pupils stick in their circulation diagram.

· Discussion of transportation of glucose from intestines to leg muscle. Discussion of pathway of oxygen from lungs to leg muscle. Use simplified circulatory system diagram (OHT) to help with this. Remind pupils of respiration and discuss changes that occur to the blood in body tissues e.g. in muscles.

· Pupils to work through sheet relevant to their ability.

 
	· Learn that the circulatory system comprises arteries, veins and capillaries.

· Learn that the system carries oxygen and blood to the body cells for respiration and that carbon dioxide is carried away from the body tissues.

· Learn that small substances are exchanged in the capillaries.
	· OHT’s 7A, 7B, 7C

· Human body video

· Diagram sheets 7D, 7E

· Worksheets MIT RESP 7 (liase with staff to see which versions are required)


	.

	Basic Skills
	Numeracy
	ATP provision
	ICT - Datalogging

	Worksheet MIT RESP 7 SN
	
	Worksheet MIT RESP 7 EXT
	N/A

	
	
	
	

	Technician guidance

Liase with staff to see which sheets are required.
	Suggested homeworks

Homework booklet

Q7 – True/false statements circulatory system (level 5)

Q8 – Components of the blood data handling (level 6)

Q9 – Parts of the circulatory system (level 4)

	
	


	Module 
	RESPIRATION Sc2 8 unit1b
	Section:  What happens to the oxygen when it reaches cells?
	Lesson:  Four            http://thurmanscience.tripod.com

	Learning objectives

Pupils must 

· Learn that cells need a good supply of oxygen in order to produce energy.

· Learn that glucose and oxygen are transported around the body in the blood.
	Pupils should

· Learn that carbon dioxide is produced during respiration

· Understand the reaction in cells between glucose and oxygen

· Explain the role of the blood in supplying and removing substances from the cells
	Pupils could

· Identify the effects of reduced oxygen supply to respiring cells



	Lesson activities:
	Learning outcomes:
	Resources:
	Points to note:

	· Review understanding of respiration with the class. Ask them to think what would happen if the blood cannot supply enough oxygen for the cell’s needs e.g. during intense physical activity.

· Discuss the meaning of aerobic and why it is so called. Extend to other situations where oxygen is in short supply e.g. illness or mountaineering.

· Reinforce the idea that carbon dioxide and water are also produced during respiration and that the bloodstream removes the CO2.

· Pupils to work in groups and decide if the statements provided are true or false. They must be able to provide reasons for their choices.

 
	Pupils:

· Understand that cells need a good supply of oxygen to release energy

· Can describe the effects on the body of an inadequate oxygen supply.

· Can state the reactants and products of respiration.

· Understand the role of the bloodstream in supplying to and removing substances from cells.


	· Video clips of athletics

· True/False cards for respiration and circulation.
	Oxygen debt and lactic acid formation covered in KS 4. Some teachers may also like to introduce the ideas here.

	Basic Skills
	Numeracy
	ATP provision
	ICT - Datalogging

	Remove cards 13 to 20 
	N/A
	Add in card numbers 17 to 20
	N/A

	
	
	
	

	Technician guidance
	Suggested homeworks

Could get started on first part of revision frame

Homework booklet

Q10 The role of the circulatory system (level 5)

Q11 Muscle failure due to insufficient oxygen supply (level 6)

	
	


	Module 
	RESPIRATION Sc2 8 unit 1b
	Section:  What is the role of the lungs?
	Lesson:  Five            http://thurmanscience.tripod.com

	Learning objectives

Pupils must 

· Learn the structure of and the parts that make up the respiratory system.
	Pupils should

· Learn the structure and scientific names of the parts of the respiratory system.

· Describe how these parts allow breathing in and out to occur.

· Relate the structure of the trachea and diaphragm to their functions.
	Pupils could

· Explain how breathing occurs using the idea of pressure differences.

	Lesson activities:
	Learning outcomes:
	Resources:
	Points to note:

	· Pupils to observe torso model and video clips showing the respiratory system. Pupils to label their own diagrams.

· Pupils observe or make model trachea (see Technicians notes) and discover why the trachea contains cartilage.

· Discussion of breathing in and out. Refer to bell jar model of lungs.

· Pupils to play breathing sequencing card game.

· Pupils complete worksheet relevant to their ability on breathing.
	· Pupils learn structure and parts of breathing system.

· Pupils understand that cartilage rings prevent trachea from collapsing whilst breathing in.

· Pupils understand process that causes air to move into and out of the lungs.
	· Human body video

· Torso model

· Bell jar model

· Breathing card game

· Respiratory system crossword (liase with staff to see if this is actually required)

· Worksheet MIT RESP 1 (liase with staff about which versions).

· Worksheet MIT RESP 2 (liase with staff about which versions).

· Diagrams MIT RESP 1A and RESP 2A


	.

	Basic Skills
	Numeracy
	ATP provision
	ICT - Datalogging

	Worksheet variants and RESP 2B

Sequencing card game
	N/A
	Worksheet variants
	N/A

	
	
	
	

	Technician guidance

Liase with staff about number and type of worksheets required.

Trachea model: Equipment required plastic tubes, sticky tape, copper wire, disinfectant, dialysis tubing (soaked).

Assemble trachea model by sticking tube to dialysis tubing. This results in a Christmas style blower that pupils can breathe out through but will close up when breathing in. This represents a cartilage free trachea.

Wind the copper wire around a pencil to make a coil. Insert the coil into the dialysis tubing and you should now be able to breathe in through the tube. The copper wire represents the cartilage in the trachea.
	Suggested homeworks

· Respiratory system crossword

· Homework booklet

Q12 Breathing system – function of parts (level 4)

Q13 Breathing in and out (level 5)

or

Q14 Breathing in and out (level 6)


	Module 
	RESPIRATION Sc2 8 Unit 1b
	Section: 
	Lesson:  Six             http://thurmanscience.tripod.com

	Learning objectives

Pupils must 

· Understand that inhaled air contains more Oxygen and less CO2 than exhaled air.


	Pupils should

· Understand that these gases are swapped between the alveoli and the blood.

· Describe the movement of carbon dioxide and oxygen between the alveoli and blood.

· Understand that damaged lungs will result  in less gas exchange.
	Pupils could

· Understand that gas exchange occurs by diffusion and be able to describe the features of the alveolus that enables gas exchange to occur.

	Lesson activities:
	Learning outcomes:
	Resources:
	Points to note:

	· Pupils observe demonstrations to show the difference between inhaled and exhaled air: i.e. length of time that a candle will burn for oxygen. Lime water for carbon dioxide. Cobalt chloride paper for water.

· Pupils to discuss lung structure and look at alveolus diagram.

· Pupils to play gas exchange game

· Pupils to work through worksheet appropriate to their ability.

 
	Pupils:

· Understand that inhaled air contains more Oxygen and less CO2 than exhaled air

· Understand that these gases are swapped between the alveoli and the blood.

· Can describe the movement of carbon dioxide and oxygen between the alveoli and blood.
	· Candle

· Bell jar

· Limewater

· Boiling tube set up for breathing in and out to show CO2 levels.

· Mirrors

· Cobalt chloride paper (anhydrous)

· Worksheets RESP 5

· Diagrams RESP 5b

· Respiration revision frames

· Gas exchange game

· Dice
	.

	Basic Skills
	Numeracy
	ATP provision
	ICT - Datalogging

	Worksheet RESP 5 SN
	N/A
	Worksheet RESP 5 EXT
	N/A

	
	
	
	

	Technician guidance

Liase with staff to find out how many of each type of worksheet are required.
	Suggested homeworks

Respiration revision frame

Homework booklet

Q15 Gas exchange (level 6)

Q16 Inhaled / exhaled air (level 4)

Q17 Diffusion and gas exchange (level 6/7)



	
	


