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GRADE 8: Life science 1 

Gas exchange 

About this unit 
This unit is the first of six units on life science for 
Grade 8.  

This unit is designed to guide your planning and 
teaching of lessons on life science. It provides a 
link between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 9 and Grade 7. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, students should already know the 
position in the body and function of the lungs. They should know that 
smoking can damage health. They should know that cells form tissues and 
organs. They should already be able to relate the functions of specialised 
cells to their structures.  
 

Expectations 
By the end of the unit, students know the basic anatomy of the lungs and 
describe the role of the lungs in breathing. They know that inhaled air has 
more oxygen and less carbon dioxide than exhaled air, and that these gases 
are carried to and from the body’s cells in blood vessels. They know why 
smoking affects health. They know the difference between red and white 
blood cells. They make working models to illustrate scientific ideas and solve 
scientific problems. 

Students who progress further explain and give equations for aerobic and 
anaerobic respiration and fermentation, and know how conditions affect 
respiration. They describe the features of the gaseous exchange system 
and relate these to function. 
 

Resources 
The main resources needed for this unit are: 
• model torso to show structure of lungs, or fresh lamb’s lungs 
• plastic bottle, straw, rubber band and two balloons to make model lungs 
• equipment to measure lung capacity (e.g. spirometer (long plastic bag), 

round balloons, 2 litre plastic bottle, plastic tubing and water trough) 
• gas jars, candles, limewater, mirrors, anhydrous cobalt chloride paper 
• data on the gaseous composition of arteries and veins 
• photographs of lungs from a smoker and a non-smoker 
• simple smoking machine (see text for details) 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• gas exchange  
• trachea, bronchi, bronchioles, alveoli, diaphragm 
• oxygenated, deoxygenated, haemoglobin, antibody, plasma, platelets 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 8 standards 
 EXTENSION STANDARDS 

7.7.1 …know that cells are the basic 
building blocks of organisms and 
form tissues and organs. 

8.7.1 Know the basic structure of the lungs and their role in gas exchange 
(breathing). 

 

11F.8.1 Explain the structure, anatomy and 
function of the human lungs and 
related structures for gaseous 
exchange and the muscle and skeletal 
systems that enable breathing. 

 8.7.2 Know that inhaled air has more oxygen than exhaled air, and that exhaled 
air has more carbon dioxide than inhaled air. 

9.7.2 Explain diffusion and osmosis as 
mechanisms for the movement of 
substances into and out of cells. 

 8.7.3 Know that oxygen and carbon dioxide are carried round the body to and 
from cells in blood vessels. 

 

 8.7.4 Know that smoking damages the lungs and reduces the efficiency of gas 
exchange. 

 

7.7.2 Recognise and know the function of 
the cell nucleus, cell membrane, 
cytoplasm, vacuole and cell wall, 
and relate the overall structure of 
some specialised cells (e.g. nerve 
cells, sperm cells, xylem cells, 
palisade cells) to their functions. 

8.7.5 Compare and contrast the similarities and differences between red and 
white blood cells and their functions. 

9.8.1 Give the word and formula equations 
for aerobic respiration; explain the 
process as a cellular biochemical 
reaction in animals and plants in which 
food acts as a respiratory substrate 
and reacts with oxygen to release 
energy and produce carbon dioxide 
and water. 

 8.1.3 Make working models to illustrate scientific concepts and applications.   

2 hours 

Structure and 
function of 
lungs 
 

4 hours 

Differences 
between inhaled 
and exhaled air; 
effect of 
smoking 
 

2 hours 

Red and white 
blood cells 

 

7.1.4 Understand the importance of 
accuracy and use techniques such 
as repetition of measurements to 
ensure it. 
 

8.1.4 Take representative samples during large investigations and decide how 
many measurements are required for the results to have an acceptable 
reliability. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Review with students what they consider to be the function of the lungs. Clarify potential 
misconceptions by asking students what they would say to Grade 7 students who said ‘Your 
lungs help you to breathe’ and ‘Your lungs breathe in oxygen and breathe out carbon 
dioxide.’ Introduce the term gas exchange to describe the function of the lungs. 

Show students a model or diagram of the lungs and name the structures: trachea, bronchi, 
bronchioles, alveoli and diaphragm. If appropriate, show them fresh lamb’s lungs. Give them 
a diagram to label that they can cut out into three layers – internal structure of lungs, external 
structure and  ribs. Use a model of balloons in a bell jar or show students an animation to 
demonstrate how air moves in and out of the lungs. Get students to make their own model 
from a plastic bottle, straw, rubber band and two balloons. Ask them to try breathing with just 
their diaphragm and keep their ribs still and visa versa to see that both movements are 
needed for a deep breath.  

Ask students to draw a flow chart of air moving in and out of the lungs, including the 
difference in air pressure that causes this movement. 

 
A simple model lung 

Enquiry skill 8.1.3 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

Students can measure their lung capacity by blowing into a spirometer, round balloon or 
displacing water from a 2 litre plastic bottle. Tell them to collect three measurements and 
discuss why you repeat measurements when you cannot measure exactly. 

Safety: Students with asthma should not do this 
practical. Any student should stop the experiment if 
they start to feel dizzy.  

Enquiry skill 8.1.4 

 

2 hours 

Structure and function of 
lungs 
Know the basic structure of 
the lungs and their role in 
gas exchange (breathing). 
Make working models to 
illustrate scientific concepts 
and applications. 
Take representative samples 
during large investigations 
and decide how many 
measurements are required 
for the results to have an 
acceptable reliability. 
 

Extension activity 
Look for patterns in the class results of lung capacity – is there a correlation between lung 
capacity and fitness, height or circumference of the chest? Ask students to research on the 
Internet how athletes increase their lung capacity. 
 

 
ICT opportunity: Use of the Internet 
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Objectives Possible teaching activities Notes School resources 

Ask students to carry out four experiments to show the differences between inhaled and 
exhaled air. The experiments should show that exhaled air contains: 
• less oxygen (by measuring the length of time a candle burns in a gas jar of inhaled and 

exhaled air); 
• more carbon dioxide (by bubbling inhaled and exhaled air through limewater); 
• more moisture (by breathing onto a cold mirror and testing the moisture with cobalt chloride 

paper); 
• more heat (by breathing on to a thermometer). 

Tell students to summarise the results of their experiments in a table. Define the term 
respiration and use the results of these experiments to draw out the word equation for 
respiration. 

Remind students of the internal structure of the lungs and show a diagram of an alveoli 
surrounded by capillaries. Ask students individually to label their own copies of the diagram 
with arrows to show the direction in which oxygen and carbon dioxide move. Ask students 
why the lungs have such a good blood supply and a surface area as big as a tennis court. 

 
 
 

 
 

Safety: Wear safety glasses when blowing through 
a straw into limewater. 

 4 hours 

Differences between 
inhaled and exhaled air; 
effect of smoking 
Know that inhaled air has more 
oxygen than exhaled air, and 
that exhaled air has more 
carbon dioxide than inhaled air.

Know that oxygen and carbon 
dioxide are carried round the 
body to and from cells in blood 
vessels. 

Know that smoking damages 
the lungs and reduces the 
efficiency of gas exchange. 

Return to the function of the lungs for gas exchange and ask students what happens next? 
How does dissolved oxygen leave the lungs and where does it go? Discuss the importance of 
a circulatory system to carry oxygen to cells and carbon dioxide back to lungs. Describe the 
difference in colour between oxygenated and deoxygenated blood and explain that, apart 
from the pulmonary artery, oxygenated blood is carried in arteries. Compare data on the 
gaseous composition of arteries and veins. 

Ask students to investigate how exercise affects breathing rate. They should do this by 
measuring their breathing rate at rest, then during moderate exercise. They should notice 
they breathe deeper as well as faster during exercise. Ask students to write a conclusion to 
this investigation that clearly explains that more oxygen is needed for muscles to get energy 
from respiration. 

 
 
 
 
 
 

Students will obtain a more accurate measure of 
breathing rate if they raise their hand up and down 
in time to their breathing for another student to 
count, rather than trying to count their own 
breathing rate. 

 

 

Show students photographs of lungs from a smoker and a non-smoker. Discuss the different 
components of tobacco smoke that damage the lungs. Ask students to write their own 
explanations of how nicotine, carbon monoxide and tar reduce the efficiency of gas exchange 
in the lungs.  

Demonstrate using a smoking machine to collect the residues produced by a burning 
cigarette. 

 
A simple smoking machine 

 
 
 
 

A smoking machine can be made using simple 
apparatus, such as a 20 ml syringe connected to a 
short length of wide glass tubing, which has a bung 
at the other end fitted with a piece of plastic tubing 
to act as a cigarette holder. Pack a small ball of 
absorbent cotton wool inside the wide glass tubing. 

Demonstrate the smoking machine in a fume 
cupboard or by an open window. 
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Objectives Possible teaching activities Notes School resources 

Ask students to describe the composition of blood; remind them of the specialised red and 
white blood cells they looked at in Grade 7. Mention plasma and platelets as other important 
components of blood.  

Explain how oxygen is carried by haemoglobin in red blood cells and ask students why they 
think that red blood cells are biconcave in shape and do not have a nucleus. Show software 
animation or a video clip of red blood cells squeezing through the smallest capillaries. 
Discuss with students that there are 5 million red blood cells in a cubic millimetre of blood, 
they live about 120 days and a constant new supply of red blood cells is needed to replace 
old cells that break down. 

Remind students that smokers carry some carbon monoxide instead of oxygen in their blood 
and ask students why smokers have more red blood cells than non-smokers. 

  2 hours 

Red and white blood cells 
Compare and contrast the 
similarities and differences 
between red and white blood 
cells and their functions. 

Briefly describe the function of white blood cells engulfing micro-organisms or producing 
antibodies as part of the body’s defences against disease. Show students diagrams of these 
two types of white blood cells destroying micro-organisms.  

Let students use high-power microscopes to look at prepared slides of red and white blood 
cells. Ask them to draw and label diagrams of a few of each type of cell. Challenge students 
to construct a table to summarise the similarities and differences between red and white 
blood cells (e.g. where made, number per cubic millimetre, shape, nucleus, life span and 
function). 
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Assessment 

Assessment Examples of assessment tasks and questions Notes School resources 
a. Label the diagram of the lungs. 

b. Look at the diagram of the model lungs below. Which parts of the lungs do the following 
items in the model represent? 

 i. glass tube 

 ii. balloon 

 iii. bell jar 

 iv. stretched balloon 

c. When you pull the stretched balloon 
down, air moves down the glass tube and 
inflates the balloon. Explain why this 
happens.  

 

 

Provide students with a diagram of the lungs, 
diaphragm and ribs to label. 

 

Aisha used a spirometer to measure the volume of air she breathed in and out of her lungs 
before and during exercise. The graphs represent the volume of air Aisha breathed in and out 
with each breath before and during exercise. 

  

Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

 
a. During exercise, Aisha breathed more air in and 

out of her lungs than before exercising. 

 i. How much more air did Aisha breathe in with 
each breath during exercise? 

 ii. Explain fully why Aisha needed to breathe in 
more air during exercise. 

b. As Aisha exercised, the volume of air she 
breathed in and out increased. 

 i. Give one other way Aisha’s breathing 
changed during exercise. 

 ii. How does the graph show this other change? 

Adapted from QCA Year 9 science test, 2004 
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