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GRADE 11F: Biology 3 

Human gas exchange system and health 

About this unit 
This unit is the third of six units on biology for 
Grade 11 foundation. 

The unit is designed to guide your planning and 
teaching of biology lessons. 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 consolidation activities, look at the scheme of 
work for Grade 8. 

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 
world applications. 

Previous learning 
To meet the expectations of this unit, students should already know the 
basic anatomy of the lungs and be able to describe the role of the lungs 
in breathing. They should 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 should also know why 
smoking affects health. 
 

Expectations 
By the end of the unit, students describe the features of the gaseous 
exchange system and relate these to function. They differentiate between 
tidal volume and lung capacity. They understand relationships between 
pulse rate and exercise and the importance of blood pressure. They 
understand the links between smoking and impairment of the gaseous 
exchange and cardiovascular systems. They know the nature of asthma, 
bronchitis, emphysema and lung cancer and how they affect the efficiency of 
gaseous exchange. 

Students who progress further make in-depth studies of the human gas 
exchange system and research aspects of the associated health problems. 

 

Resources 
The main resources needed for this unit are: 
• lungs or model lungs 
• model thorax made from a bell jar, two balloons and a rubber sheet 
• spirometer 
• microscopes and prepared slides of anatomical structures 
• video clips of lung structures and functions 
• electronic blood pressure and pulse measuring meters 

• exercise bike 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• gas exchange structures: trachea, bronchus, bronchioles, alveoli, 

respiratory membrane, diaphragm, pleural membranes, thoracic cavity, 
external intercostals, internal intercostals 

• lung volumes: tidal volume, expiratory reserve volume, inspiratory reserve 
volume, vital capacity 

• spirometer 
• tobacco smoke: carcinogens, tar 
• lung diseases: chronic bronchitis, emphysema, asthma, lung cancer 
• blood pressure factors: age, gender, size, weight, lifestyle, stress, activity, 

genetic make up, health 
• pulse rate 
 

UNIT 11FB.3 
9 hours 
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Standards for the unit 

9 hours 
 SUPPORTING STANDARDS CORE STANDARDS 

Grade 11 standards 
 EXTENSION STANDARDS 

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. 

  

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

  

 11F.8.2 Differentiate between tidal volume and vital capacity of the lungs.  

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

11F.8.3 Describe the effects of tar and carcinogens in tobacco smoke on the 
gaseous exchange system and the cardiovascular system. 

 

 11F.8.4 Describe the symptoms of chronic bronchitis, emphysema, asthma and 
lung cancer and their effects on the gaseous exchange system. 

 

 11F.9.1 Explain blood pressure and factors that affect it.  

3 hours 

The structure 
and function of 
the lungs 
 

1 hour 

Lung volumes 
 

1 hour 

The effects of 
smoking 
 

2 hours 

Lung diseases 
 

2 hours 

Exercise, pulse 
rate and blood 
pressure 

 11F9.2 Explain pulse rate and the effect of exercise on the pulse rate of fit and 
unfit individuals. 
 

 

Unit 11FB.3 
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Activities 

Objectives Possible teaching activities Notes School resources 

A demonstration of real lungs obtained from a butcher can be an interesting introduction to 
this subject. 

Demonstrate the position of the lungs and other associated organs in a model torso. 

Give students a diagram of the lungs with numbered arrows and ask them to identify the 
structures using their textbooks. Then ask them to annotate the diagram with a brief function 
for each labelled component. 

Get students to use their textbooks to provide more detailed information about lung structure 
and functions; ask them either to research and make notes on specific structures or to fill in 
missing key words on prepared handouts. 

Show students a video of lung structure and ask them to make notes for discussion. 

Get students to examine microscope slides of anatomical structures (e.g. trachea, alveoli) 
and ask them to make labelled diagrams identifying specific features. 

 
 

 

Prepare copies of worksheets for students. 

 

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

 

3 hours 

The structure and function 
of the lungs 
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. 

Demonstrate the principles of volume and pressure changes during breathing by inflating and 
deflating two balloons in an airtight bell jar that acts as a model thorax. 

Provide students with diagrams of the lungs and related structures, including associated muscle 
and skeletal parts, to label and use these to describe and explain the ventilation movements. 

Show students a video of the mechanism of breathing and ask them to make notes for 
discussion. 

Provide students with a table containing data comparing the percentage composition of 
inspired air, alveolar air and expired air, and ask them to explain the differences. This 
exercise will raise the issue of dead space air as part of the explanation. 
 

A bell jar closed with a rubber sheet and containing 
two balloons is an excellent piece of apparatus for 
this demonstration. 

Prepare copies of worksheets for students. 

  

1 hour 

Lung volumes 
Differentiate between tidal 
volume and vital capacity of 
the lungs. 

Provide students with a spirometer trace displaying all the lung volumes; ask students to label 
these volumes (tidal volume, expiratory reserve volume, inspiratory reserve volume and vital 
capacity) and determine typical average tidal volumes. 

Demonstrate the spirometer to students. One student needs to be the subject in order to 
provide data for the class on lung volumes. 

Ask students to set up and use the spirometer to record lung volumes. 

Ask students to perform calculations of volumes of air exchanged per unit time or volume of 
oxygen used per unit time to extend the range of useful information from the spirometer results. 

The following activity can be carried out as either a class activity or in small groups. You may 
or may not wish to demonstrate first. A simple (and entertaining) way to measure vital 
capacity is by displacing water from an upturned graduated bell jar resting on a beehive shelf 
in a large sink. Ask each student in turn to take a deep breath and blow air through a piece of 
tubing that has one end sited beneath the bell jar to displace the equivalent volume of water, 
which is then measured and recorded. The data can be compared with other data on the 
students’ body size to see if there is any correlation. 
 

Prepared spirometer traces are needed. 

ICT opportunity: Connect the spirometer to the 
computer for real-time online interactivity. 

Enquiry skills 11F.1.2, 11F.3.1, 11F.4.1 

 
 
 
 
Safety: Tubing mouthparts must be sterile for each 
student. Water may be spilt on the laboratory floor 
– make sure no one slips. 

 

Unit 11FB.3 
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Objectives Possible teaching activities Notes School resources 

1 hour 

The effects of smoking 
Describe the effects of tar 
and carcinogens in tobacco 
smoke on the gaseous 
exchange system and the 
cardiovascular system. 

Use a simple home-made smoking machine to give a graphic demonstration of how much tar 
is produced by cigarettes. Tell students to observe and compare the amount of tar produced 
by different cigarettes by examining the colour of the cotton wool, or, more precisely, by 
weighing the cotton wool, before and after smoking. 

Allow students to research the Internet for the components of cigarette smoke and 
descriptions of the harmful effects of tar and carcinogens on the body. 

Other possible activities for students on the harmful effects of smoking include: 
• interview people about their smoking habits and present the data in a newspaper article; 
• find and present evidence related to the possible effects of passive smoking; 
• write a magazine article aimed at alerting young people to the health risks associated with 

smoking; 
• produce an anti-smoking poster based on their research. 

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. Inside the wide glass 
tubing pack a small ball of absorbent cotton wool. 
 

 

A simple smoking machine 

ICT opportunity: Use of the Internet. 

Enquiry skills 11F.1.6, 11F.2.2, 11F.3.4 
 

 

2 hours 

Lung diseases 
Describe the symptoms of 
chronic bronchitis, 
emphysema, asthma and 
lung cancer and their effects 
on the gaseous exchange 
system. 

Give a PowerPoint presentation to students using material downloaded from the Internet 
combined with materials you have produced. 

Allow students to research the Internet or library to find information that enables them to 
describe the symptoms of chronic bronchitis, emphysema, asthma and lung cancer, and their 
effects on the gaseous exchange system. 

Tell students to investigate one of the above lung diseases in detail and produce an illustrated 
account or a poster presentation to display to the other students. 

Ask students to research the Internet or published health statistics to discover the incidence 
of lung diseases (e.g. lung cancer) in Qatar and compare this with data from other countries. 

Show students graphs of the incidences of smoking related diseases correlated with the 
number of cigarettes smoked by individuals. 
 

 
 

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

2 hours 

Exercise, pulse rate and 
blood pressure 
Explain blood pressure and 
factors that affect it. 

Explain pulse rate and the 
effect of exercise on the 
pulse rate of fit and unfit 
individuals. 

Ask students to recall earlier work in Unit 11FB.2, concerning the circulatory system. 

Let students work in pairs to use combined electronic blood pressure and pulse measuring 
meters to record systolic and diastolic values. Collate the figures on the whiteboard/OHT or 
Excel spreadsheet and discuss the values. 

Provide students with a graphical display of the changing blood pressures in the systemic and 
pulmonary circulations and ask them to explain the patterns shown. 

Invite a doctor or nurse to come and demonstrate blood pressure measurement using the 
mercury sphygmomanometer and explain the significance of blood pressure as an indicator 
of health. 

Ask students to identify factors that influence blood pressure variations in individuals 
(e.g. age, gender, size, weight, lifestyle, stress, activity, genetic make up, health). 

This relates to Standards 11F.7.2–11F.7.6.  

Ask students to recall earlier work from Unit 11FB.2 and explain how pulse rate is produced. 

Discuss the factors contributing to differences in resting heart rate (e.g. heart size, genetic 
factors). 

This relates to Standard 11F.7.3. 
 

 

  

Ask students to work in pairs or small groups either to carry out a set investigation to 
determine the effect of a specific exercise (e.g. cycling on an exercise bike at a preset speed 
for a predetermined time) on the pulse rate, or to design their own experiment to determine 
the effect of exercise on the pulse rate of one or more selected athletes and non-athletes. 

Provide students with a table of results from the above investigation and ask them to analyse 
the data, drawing a graph and explaining the pattern produced. Ask students to explain the 
relationship between cardiac output, stroke volume and heart rate. 

Obtain data displaying differences in resting pulse rates between athletes and non-athletes. 
Give this to students and ask them to explain the data. 
 

Enquiry skills 11F.1.3, 11F.3.2  
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Explain how inspiration and expiration are carried out by the body.   

Use the accompanying spirometer trace to determine the tidal volume and vital capacity of the 
individual. 

Provide students with an appropriate spirometer 
trace. 

 

Make a list of the harmful effects on the body of smoking.  
 

Explain the composition of inspired air, alveolar air and expired air by reference to the 
accompanying data. 

Provide students with a suitable table.  

Assessment 
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 person has a resting stroke volume of 80 cm3. They measure their pulse rate as 72 beats per 
minute. What is their cardiac output? 
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