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GRADE 11F: Biology 2 

Human transport system 

About this unit 
This unit is the second 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 extension or consolidation activities, look at 
the scheme of work for Grade 12F and 
Grade 10F. 

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 
difference between red and white blood cells. They should know the 
basic structure and function of the human heart and the names and 
locations of the major blood vessels. They should be able to relate the 
structure of arteries, veins and capillaries to their functions. 
 

Expectations 
By the end of the unit, students explain why multicellular animals need a 
transport system for respiratory gases, water, food and waste, and describe 
the structure and function of the human circulatory system. 

Students who progress further know the structure and functions of red 
and white blood cells and the role of blood, fluid tissue and lymph in 
transport. They understand the roles of the constituents of blood in the 
transport of oxygen and carbon dioxide. They know the human blood groups 
and their significance. 

 

Resources 
The main resources needed for this unit are: 
• large number of 1 cm3  cubes 
• animal hearts or model heart 
• microscopes 
• video camera and monitor 
• video clips of the heart and circulatory system in action 
• electronic equipment for measuring pulse and blood pressure (optional) 
• sample ECG trace 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• surface area to volume ratios 
• cardiac cycle 
• double circulation, single circulation 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 11 standards 
 EXTENSION STANDARDS 

 11F.7.1 Explain why large animals need transport systems for respiratory gases, 
water, food and waste in terms of their surface to volume ratio. 

 

8.8.1 Know the basic structure of the heart 
and relate this to its function. 

8.8.2 Know the different valves of the heart 
and how they function. 

11F.7.2 Describe the external and internal structure of the heart. Relate features to 
functions in pumping blood round the body and maintaining separation of 
oxygenated and deoxygenated blood. 

 

 11F.7.3 Know how the heartbeat is initiated and maintained, and describe the 
cardiac cycle. 

 

8.8.3 Know the positions, functions and 
names of the major blood vessels. 

11F.7.4 Know that the human blood system is a double closed system and know 
the names, locations and roles of the major blood vessels. 

 

8.8.4 Recognise the differences between 
arteries, veins and capillaries, and 
relate their structure to their function. 

11F.7.5 Differentiate between arteries, veins and capillaries in terms of wall 
thickness and valves, and relate their structure to their function. 

 

12A.7.1 Explain the structure and function of 
human red blood cells, phagocytes 
and lymphocytes and the differences 
between the functions of blood, fluid 
tissue and lymph in the transportation 
of substances to and from cells. 

1 hour 

Why a transport 
system is needed
 

3 hours 

Heart structure 
and function 
 

2 hours 

Heartbeat and 
cardiac cycle 
 

1 hour 

Double 
circulation and 
the major blood 
vessels 
 

2 hours 

Structure and 
function of 
arteries, veins 
and capillaries 
 

1 hour 

Red blood cells 
and oxygen 
 

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

11F.7.6 Know that red blood cells carry oxygen. 

12A.7.2 Know the composition of the blood 
and explain the roles of red cells, 
plasma, haemoglobin and carbonic 
anhydrase in the transportation of 
oxygen and carbon dioxide. 
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191  |  Qatar science scheme of work  |  Grade 11 foundation  |  Unit 11FB.2  |  Biology 2 © Education Institute 2005 

Activities 

Objectives Possible teaching activities Notes School resources 

A stimulating starting point for discussion is to ask students why there are no large single-celled 
organisms in everyday life (e.g. amoeba as big as the classroom). 

Ask students to suggest why the body needs a transport system and collate their answers on 
the board or OHP. Discuss the answers and raise comparisons with other animals, especially 
smaller ones.  

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

Ask students to work in pairs to investigate how the relationship of surface area to volume alters 
as an animal becomes larger. Distribute sufficient numbers of cubes to allow students to 
construct three cubes of increasing dimensions as a simulation exercise. Discuss the 
relationships 

Give each pair about 40 identical 1 cm3 cubes; 
this will enable them to construct and compare 
cubes of 1 mm3, (2 mm)3 and (3 mm)3. 

Mathematics: Students who are more 
advanced in mathematics could also work out 
the comparable relationships for spheres. 

 

1 hour 

Why a transport system is 
needed  
Explain why large animals 
need transport systems for 
respiratory gases, water, food 
and waste in terms of their 
surface to volume ratio. 

Demonstrate the rate of diffusion by investigating how long it takes for a drop of coloured dye to 
diffuse completely in different volumes of water. 
 

Ensure water is absolutely still before adding 
dye. 

 

Issue students with a copy of a heart diagram with numbered labels and see if they can recall 
any of the details (from Grade 8). Ask them to write their answers on another piece of paper or 
in pencil on the diagram so they can be corrected if necessary. 

Use an OHT template diagram and ask each student in turn to label one of the heart features. 

This activity also relates to Standards 8.8.1 and 
8.8.2. 
 

Prepare a suitable OHT template. 

 

Show students a model of the heart so they can appreciate the relative size and appearance of 
the main parts. Allow pairs of students to examine it in turn and describe its observable 
features. 

A real heart from a suitable animal provides students with a rare opportunity to appreciate the 
nature of the heart’s structures. Carefully dissect a heart as a demonstration or allow students 
to do their own dissection, either singly or in pairs. 

Watch and discuss a video on the heart’s action. Ask students to make notes from the video 
and pause the video at appropriate intervals to reinforce or clarify students’ understanding of 
important points. 

  

 

3 hours 

Heart structure and 
function 
Describe the external and 
internal structure of the heart. 
Relate features to functions in 
pumping blood round the 
body and maintaining 
separation of oxygenated and 
deoxygenated blood. 

Show students information about the heart from the Internet using the interactive whiteboard, or 
ask them to research the details themselves using the Internet. Direct them to selected sites as 
necessary. 

Provide students with a partly completed account of the flow of blood through the heart and ask 
them to fill in the gaps, using their own research or information from their textbook. 
 

ICT opportunity: Use of the Internet. 
 
 

Prepare appropriate worksheets for students to 
complete. 
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Objectives Possible teaching activities Notes School resources 

As an introduction to this topic, ask students to work in pairs and measure pulse rates at rest. 

Discuss and compare variations between rates as a class with published rates. 

Pulse rates can easily be taken manually 
although electronic pulse and blood pressure 
equipment is widely available 

 

Provide students with a heart diagram showing just the positions of the control features (e.g. the 
pacemaker/sinoatrial node (SAN) position) and ask them to label these features. Use a 
prepared OHT or ask students to look in their textbooks to complete the diagram. 

Show students a video of how the heartbeat is initiated and propagated. 

Explain the process of conduction of the heartbeat and the cardiac cycle and show students an 
example of an ECG trace. 

Ask students to explain the different phases of the ECG trace in relation to their diagram. 

Prepare worksheets for students.  

Ask students to use the library or the Internet to investigate how the artificial pacemaker works. ICT opportunity: Use of the Internet.  

2 hours 

Heartbeat and cardiac 
cycle 
Know how the heartbeat is 
initiated and maintained, and 
describe the cardiac cycle. 

Ask students to carry out an investigation into how heart rate varies with exercise and explain 
the moderation of the heartbeat by nerve action. 
 

Enquiry skills 11F.1.3, 11F.3.2  

Provide students with a simplified outline diagram of the human circulatory system and tell them 
to label the blood vessels and colour them appropriately to distinguish oxygenated and 
deoxygenated blood. 

An interesting exercise is to ask students to pretend that they are a red blood cell going around 
the circulation system and to describe their journey and their relationship to the degree of blood 
oxygenation along the route. 

Get one student to relate his or her journey to the class and make them pause at suitable points 
so that you can ask another student to discuss the changes occurring (e.g. in the lung capillary 
bed) or to name the next blood vessel. 

Prepare copies of worksheets for students. 

This activity also relates to Standards 8.8.3 and 
8.8.4. 

 1 hour 

Double circulation and the 
major blood vessels 
Know that the human blood 
system is a double closed 
system and know the names, 
locations and roles of the 
major blood vessels. 

 
Watch and discuss a video of the human circulatory system. 

Ask students to write down the advantages of a double circulation over a single circulation (as 
found in fish). Discuss the answers together. 

Encourage students to use the library and the Internet to investigate the changing picture of the 
human circulatory system through historical claims and challenges. 
 

 

 
 

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

Demonstrate the structure of cross-sections of arteries, veins and capillaries on a monitor using 
a video camera attached to a microscope. 

Ask students to use a microscope to observe, draw and label cross-sections of arteries, veins 
and capillaries. 

Ask students to use a microscope to observe and measure the thickness of arteries, veins and 
capillaries. If no micrometer is available, then photomicrographs with scale bars could serve the 
same purpose. 

Set up a demonstration with a microscope and 
video camera and display a suitable slide on the 
monitor. 

 

Microscopes with eyepiece graticules, ideally 
calibrated using stage micrometers, are the 
minimum requirement for this exercise.  

 

Provide students with a diagram of all the blood vessels connected in the correct sequence 
(artery, arterioles, capillaries, venules, veins) and ask them to find out and explain what 
changes take place in blood pressure, speed of blood flow, cross-sectional surface area and 
blood composition as blood flows through each structure in turn. 

Show students graphs displaying variations in blood pressure, velocity and cross-sectional 
surface area and ask them to explain the variations and patterns displayed. 

Ask students to explain charts displaying and comparing the amounts of elastic tissue, smooth 
muscle and connective tissue in the blood vessels. 

Provide students with a partly completed account of the structure and function of blood vessels 
and ask them to fill in the gaps, using their own research or information from their textbook. 

Prepare OHTs and copies of worksheets for 
students. 

 

 

Ask students to find out why veins have valves and what muscle pumps are.   

2 hours 

Structure and function of 
arteries, veins and 
capillaries 
Differentiate between 
arteries, veins and capillaries 
in terms of wall thickness and 
valves, and relate their 
structure to their function. 

Demonstrate valves in the veins of the forearm by briefly applying a tourniquet and showing, like 
William Harvey, the position of valves. 
 

Safety: Only do this as a demonstration; apply 
the tourniquet for a brief time (e.g. 1 minute). 

 

1 hour 

Red blood cells and 
oxygen 
Know that red blood cells 
carry oxygen. 

Ask students to use a microscope to observe, draw and label blood cells. 

Ask students to investigate the structure of the red blood cell and relate this to its function to 
answer questions about its size, the biconcave shape, the lack of a nucleus and the presence of 
haemoglobin. 

Discuss the significance of the loose attachment of oxygen to haemoglobin when carried in the 
blood. Compare this with the attachment of carbon monoxide and its poisoning effect. 

Show students a video clip (perhaps downloaded from the Internet) of the changes in the colour 
of oxygenated and deoxygenated blood. 

Ask students who enjoy large numbers to calculate how many oxygen molecules are carried by 
a fully saturated red blood cell. 
 

This activity also relates to Standard 8.7.5. 

Safety: Using fresh human blood samples is no 
longer an option because of health risks such as 
HIV, hepatitis and CJD. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Explain why most cells are less than 1 mm3 by reference to three cubes of dimensions 1 mm3, 
(2 mm)3 and (3 mm)3. 

Supply students with a sheet showing three 
enlarged cubes of labelled dimensions (1 mm)3, 
(2 mm)3 and (3 mm)3. 

 

Examine the accompanying ECG and explain how the trace relates to the events occurring in 
the heart. Explain how the heartbeat originates and its pathway through the heart. 

Supply students with an ECG trace.  

Explain how blood flows through the heart in one complete circulation of the body.   

What do you understand by the term double circulation and what are its advantages over a 
single circulation, as seen in a fish? 

  

Imagine you are a red blood cell. Explain the changes that happen to you as you travel around 
the circulatory system of the body. 

  

Draw a table to compare and contrast the properties of arteries and veins.   

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. 

Explain how a red blood cell is ideally suited to its function. 
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