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Module Introduction 
 

Structure & function of the human body  
Welcome to this BTEP module on The Human Body.  

 

We are all human– and we all have a body. Therefore this unit is about 

us. In your profession as a beauty therapist you work on human bodies, 

so a better understanding of how the human body is structured, what it 

does and how all the different parts work will give you the knowledge 

to work safely and effectively when carrying out the treatments offered 

in the beauty salon. 

 

The study of the structure of the body is called anatomy  

(say an-at-o-mee). 

The study of the function of the body is called physiology  

(say fizz-ee-ol-o-gee).  

 

We hope you enjoy learning more about the structure of the human 

body and how its works. It will make you a better professional in your 

field of work. 

What is in this Module? 
There are 5 topics in this module: 

Topic 1  The human body 

Topic 2  The skeletal system 

Topic 3  The muscular system 

Topic 4  The circulatory system 

Topic 5  The respiratory system 

Learning outcomes 
The 2 learning outcomes from the BTEP Unit, The Human Body, are 

partly covered in this module: 

1 Describe the structure and composition of the human body 

2 Explain the functions of the main body systems 

 

In this module we will cover the topics shown above. The remaining 

topics to fully cover these learning outcomes are covered in Module 2 
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Topic 1  The Human Body 
What is life? What are living things? How do you know when 

something is alive and when not? In this topic you will learn about the 

key characteristics of living things. You will also learn about the main 

body cavities in the human body and the basic structure of the human 

body from cells, tissues to organs and organ systems. 

 

What is in this topic? 
The topic on the human body is divided into four sections. 

Section 1  Characteristics of life 

Section 2  Cells  

Section 3  Tissues  

Section 4  Body cavities 

 

Learning objectives 
By the time you have completed this topic, you should be able to: 

 Describe the 7 characteristics of living things 

 Describe the structure of cells 

 Describe 5 different types of tissue 

 Describe different body organs and organ systems 

 Describe the main body cavities and the regional divisions of 

the human body 

You should take note of these learning objectives, as they will help you 

to assess your own progress as you work through the topic. 

 

Study Time 
This first topic is quite long and it make take you longer to study than 

the following topics. We think it will take you 7 – 8 hours to complete 

this topic if you do all the activities.  

 

If you have not done any study for some time then it may take a while 

for you to get used to studying again. But just persevere and we are sure 

you will reach your goal! 
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Section 1 Characteristics of life 
Do you ever think about living things? There are so many different 

things that are alive – human beings are just one of them. Can you think 

of any other living thing? Write your ideas in this space. Some living 

things are … 

 

 

 

 

 

You may have said that plants, animals, birds, fish and reptiles are 

living. This would be correct. So how do you know if something is alive? 

You know that a cow is alive, but a stone wall is not. It is not always so 

obvious whether something is alive or not – is a dried out seed or a virus 

particle living or non-living? To try to answer such questions biologists 

have made a list of the characteristics of living things. What would you 

put on that list? Write your ideas down in the space below. I know that 

something is alive if it is … 

 

 

 

 

You may have written that you know something is alive because it is 

breathing, growing or moving. These are all correct but there are other 

characteristics that help us to identify living things. Biologists have 

made a list of 7 characteristics of living things. All living things: 

 reproduce  

 grow 

 take in food – eat  

 use energy  

 maintain constant internal conditions 

 respond to stimuli from the environment 

 excrete waste  

You may have seen similar lists of characteristics of life using slightly 

different words. All of the 7 characteristics must be met for something to 

be called living.  

Reproduction 
This is the production of offspring – new individuals. When an 

organism makes new individuals, we call it reproduction. An organism 

may simply split into two (asexual reproduction) or reproduction might 

be a more complex process involving fertilisation (sexual reproduction). 

We are sure that you know that humans have sexual reproduction! 

 

Reproduction 

The process by which 

an organism makes 

offspring (children) 
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Growth 
All living things grow, their cells increase in size and in number by  

dividing. Most living organisms start their lives as a single cell too small 

to be seen by the naked eye. That is how your own life started. Look at 

what you are now – you have grown and developed. This is one of the 

characteristics of life. 

Nutrition or Eating 
All living organisms need food to grow and develop. Humans eat food 

which is broken down so it can be used in cells. Human cells need food 

materials that can be broken down further to give us energy or the food 

materials may be used to build up cell structures or tissues. We call this 

nutrition. 

 

 

 

 

 
 

 

 

 

 

 

 

 

Feedback 
This activity will help you check your understanding of growth, 

reproduction and nutrition. Check your answers against ours at the end of the 

topic. If you did not get all the answers correct then you should read again. 

 

 

 

 

 

 

Activity 1: Characteristics of life 
Choose one of these words to complete each sentence: 

 

  sexually  energy  food asexual increasing 

 

1. Human cells need    to give us     

2. Humans reproduce        which is a complex process of 

reproduction involving fertilisation. 

3. Living things grow by     in size. 

4. When an organism reproduces by splitting in two, it is called   

 reproduction. 

 

Nutrition 

The way the body takes 

in and uses food 
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Metabolism 
All the chemical changes which take place inside a cell of a living 

organism are called metabolism. There are two different processes 

within metabolism. There is a process that produces energy and a 

process that needs energy. 

 

Catabolism is the process of a cell of breaking down food materials to 

give energy for the organism to function.  

 

The other process is whereby larger molecules are built from smaller 

ones – and this will need energy. This process is called anabolism. 

 

Together we call this the process of metabolism which takes place in all 

living things. 

 

Maintaining constant internal conditions  
The surroundings in which you live are always changing – some days 

are hot, others are cold. Sometimes it rains and is very humid, at other 

times it is dry. For your body to function well your internal conditions 

should not change too much. When it is cold you know you start 

shivering to produce more heat to keep your body warm. When it is 

warm you sweat – a mechanism which cools down your body. Keeping 

the internal environment of your body constant is called homeostasis 

(say ho-me-o-stay-sis). 

 

Homeostasis means ‘staying the same’. 

 

Homeostasis is very important. It ensures that the cells of your body can 

work as efficiently as possible. Your body keeps the tissue fluid 

surrounding your cells at a constant temperature (about 37°C) and at the 

same composition. This means that the  amount of water and other 

substances in your body are  kept within narrow limits. 

 
Many systems in the body contribute to homeostasis: the brain (part of 

the nervous system) controls all the processes, the liver regulates the 

glucose level, the kidneys regulate the water and salt level (both are part 

of the endocrine system), the lungs regulate oxygen and carbon dioxide 

levels (the respiratory system) and the skin (part of the integumentary 

system) plays an important role in the control of the temperature of the 

body. You will learn more about these processes and systems in the later 

topics in this unit. 

 

 

 

 

Metabolism 

The chemical process by 

which cells are nourished 

and supplied with energy 
 

Anabolism 

The process by which 

cells absorbs water, food 

and oxygen for growth, 

reproduction and repair 
 

Catabolism 

The process of breaking 

down food to give energy 

 

Homeostasis 

The process by which the 

body maintains stable 

conditions 
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Response to stimuli  
When you feel very thirsty what do you do?  You find something to 

drink. This is an example of stimulus and response. The stimulus is 

feeling thirsty and the response to that is drinking. 

All living things have the ability to react to changes in their 

environment. Responsiveness is the ability of an organism to sense 

changes in its external or internal environment and adjust to those 

changes. Responses include such things as moving toward food or water 

and away from danger or poor environmental conditions.  

 

Now complete Activity 2 to check your understanding about human 

sense organs & homeostasis. 

 

 

 

 

 

 

 

 
 

 

 

 

 

Feedback 
You will find the answer at the end of the topic. We expect you found this 

activity not too difficult to complete. 

 

 

Stimulus 

Something that causes 

a response in your 

body 
 

Response 

Feeling or movement 

in the body caused by 

a stimulus 

Activity 2 : Homeostasis  
 

1. Explain in your own words, what homeostasis means. 

 

 

 

2. Draw lines to link each body part with the correct role it plays in 

homeostasis. 

 

Body part Responsible for: 

brain regulates water and salt levels 

liver controls all body processes 

kidneys regulates oxygen and carbon dioxide levels 

lungs control of body temperature 

skin controls glucose levels 
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Excretion 
Excretion is the name given to the removal from the body of : 

 waste products formed by metabolism 

 excess water and salts taken in with our food 

 used up hormones 

The body uses a great deal of energy to get rid of its waste products 

from nutrition and metabolism. The body has several specialised organs 

for excretion such as the lungs, kidneys, liver and skin. You will find out 

more about these organs later in this unit. 

 

Do you know the names of 3 waste products produced by the human 

body? Write them down here: 

1. 

 

2. 

 

3. 

 

Did you write: 

 Urine 

 Faeces 

 Carbon dioxide 

People often forget the last one! The lungs supply the body with oxygen, 

but they are also excretory organs because they remove carbon dioxide 

from the body.  

 

Now try Activity 3 to check your understanding of all of the 

characteristics of life. 

 

Excretion 

The process of waste 

removal from the body 

 

Hormones 

Chemicals produced in 

our glands which affect 

different functions of 

our bodies. 
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Activity 1 

Complete the table of descriptions and terms. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Feedback 
Check your answers against ours at the end of the  topic. We hope you were able 

to answer all those questions correctly. If you got less than 4 correct, you would 

probably benefit from reading Section 1 again. 

 

Activity 3 : Characteristics of life 
Complete the table by writing the correct term against the given description or 

writing the description against the given term. 

 

Description Term 

1 The ability of the body to maintain internal stability  

 

 

2  

 

 

 

 

Catabolism 

3  

 

 

 

 

Excretion 

4 The ability of an organism to sense changes in its external 

or internal environment and adjust to those changes  

 

 

5  

 

 

 

Reproduction 

6 The process by which oxygen is taken into the body and 

carbon dioxide is released  

 

 

7 The process by which an organism changes in size and in 

form 

 

 

8  

 
 

 

 

Metabolism 
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Figure 1 : A cell 

Summary of Section 1: The Human Body 
All living things share 7 characteristics. These are: 

 Reproduction – the ability to have offspring 

 Growth – the ability to grow 

 Nutrition – the ability to take in food for growth and to gain 

energy 

 Metabolism – all the chemical processes which take place in the 

body to make sure cells are nourished and supplied with energy 

 Homeostasis – the ability to maintain stable conditions within 

the body 

 Responds to stimuli 

 Excretion of waste products from the body. 

 

In the next section you will learn about the smallest structure in living 

things – the cell. 

 

Section 2 Cells 
All living things are made of cells. Cells are the basic units of all living 

things. The human body is composed of trillions of individual cells. 

Cells can vary in size and shape depending on their function but all 

have some features in common. 

 

All cells, both animal and plant cells have 

3 main parts: 

 cell membrane 

 cytoplasm 

 a nucleus containing chromosomes 

 

 

Let us look at each of these parts in more detail. 

Cell membrane 
This is the outside wall of the cell and its function is to hold the cell 

contents together and allow certain substances to pass through. It is a 

very thin layer surrounding a jelly-like fluid called the cytoplasm and a 

number of small structures with highly specialised functions such as the 

nucleus. The membrane is semi permeable which means that small 

particles can pass through it and large ones cannot.  

 

When you think about a cell membrane, imagine it is like a plastic bag 

with some tiny holes. That bag holds all the small structures and fluid 

inside and keeps other structures outside the cell. The holes are there to 

let some things move in and out of the cell such as oxygen. 

 

Cell 

The basic unit of all 

living things 

 

 

Cell membrane 

The semi-permeable, 

outside layer of a cell 
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Cytoplasm 
This is a jelly like substance that is made up of mostly water and is clear 

in colour. It is what fills the cell. Cytoplasm is found inside the cell 

membrane and surrounds the nucleus. It is made up of proteins, water, 

salts and enzymes needed by the cell. 

 

Nucleus 
The nucleus is the centre of activity for the cell. 

It contains a special type of protein that 

controls the chemical reactions within the cell. 

The nucleus determines what the cell will be 

e.g. blood cell, a liver cell, a muscle cell or a 

nerve cell. Without a nucleus a cell will die. 

Inside the nucleus there are a number of thread 

like structures called chromosomes.  

 

 

Chromosomes are made up of genes which 

determine the characteristics of the cell. 

Chromosomes are clusters of deoxyribonucleic acid 

(DNA) molecules arranged in a spiral, resembling a 

twisted ladder. Human body cells contain 46 

chromosomes. Chromosomes carry and pass on all 

hereditary information from parents to offspring.  

 

 

 

 

 

 

 

 
 

Now try Activity 4 to check your understanding of cells. 

 

Cytoplasm 

Jelly-like substance 

that fills the cell 

 

Chromosome 

A thread-like strand 

of DNA in the 

nucleus of a cell 

Figure 2 : Cell showing nucleus 

Figure 3 : Chromosome 

 

Nucleus 

Part of the cell that 

controls what 

happens in the cell 

and contains the 

genetic material 
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Feedback 
We hope you were able to draw the cell easily and explain what each part is. 

Our suggested answers are at the end of the  topic for you to check your 

answers with ours. It is important that you understand this basic component of 

the human body. 

Different types of cells 
You now realise that not all cells are the same – they have different 

structures and functions. When groups of cells with the same structure 

and function come together they form different parts of the body. For 

example, blood cells are different from bone cells; skin cells are different 

from liver cells. Muscle cells in the face are different from muscle cells in 

the leg. At this stage you do not need to know the details of how they 

are different, except for blood cells. 

Activity 4 : Cells 
1. Draw a cell and label the 4 main parts. 

 

     

 

 

 

 

 

2. Explain what the cell membrane is. 

 

 

 

 

3. Explain what cytoplasm is. 

 

 

 

 

4. Explain what the nucleus of a cell is. 
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Blood cells 

You may already know that within the blood 

there are red blood cells and white blood cells. 

The red blood cells carry oxygen around the 

body. The white blood cells are important in 

fighting infection. One special thing about red 

blood cells is that when they grow older – we say, 

become mature, they do not have a nucleus. Any 

other type of cell, if it did not have a nucleus, it  

would die. But this is not true for red blood cells  

which can continue to function without a nucleus. 

 

Summary of Section 2 : Cells 
In this section you have learned that the cell is the basic unit of all living 

things. The human body is made up of trillions of cells which differ from 

each other in size, shape, structure and function. 

A cell has 3 main parts: 

 cell membrane 

 cytoplasm 

 a nucleus containing chromosomes 

There are different types of cell – such as blood cells, bone cells, skin 

cells, and liver cells. All the different parts of the body have different 

cells. Blood cells are divided into: 

 red blood cells which carry oxygen around the body 

 white blood cells which help the body to fight infection 

When cells reach maturity they reproduce but when a red blood cell 

reaches maturity it loses its nucleus. 

 
Now you have completed your study of cells and can move on to 

Section 3 where you will learn about tissues. 

 

Figure 4 : Red blood cells (top) 

& white blood cells 
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Section 3 Tissues, organs & organ systems 
You now know that the building blocks of all living things are cells. The 

human body is made up of many cells and the cells have particular 

structures in order to carry out a specific task or function in the 

organism.  

 

Cells with the same structure and function are grouped together and 

form what we call tissue. As there are different types of cells so there are 

different types of tissue. The cells making up a tissue are specialised and 

have a particular structure that allows them to perform a very specific 

task when grouped together. 

 

In this section we will look in more detail at 5 different types of tissue 

 epithelial tissue 

 connective tissue 

 liquid tissue (which is a special type of connective tissue) 

 nervous tissue 

 muscule tissue 

 

Let us look at each type of tissue in more detail. 

Epithelial tissue 
Epithelial tissue ( say ep-ee-thil-ee-al) 

provides a protective covering on internal 

and external body surfaces. This type of tissue 

also plays a part in the secretion and 

absorption of liquid tissue. You will learn 

more about this later. An example of 

epithelial tissue is the skin which protects 

underlying tissue from mechanical injury, 

harmful chemicals, invading bacteria and from excessive loss of water. 

Other examples of epithelial tissue are : 

 the linings of the heart 

 digestive organs 

 respiratory organs 

Connective tissue 
Connective tissue supports other tissues and binds them together. These 

tissues have different functions in the human 

body, they: 

 form a framework to protect the 

organs and support the whole body  

 hold bones and muscles together 

 

 

Tissue 

Special groups of cells 

of the same size, 

shape, structure and 

function 

Figure 5 : Epithelial tissue 

Figure 6 : Connective tissue 
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Examples of connective tissue are:  

 bone 

 cartilage (dense tissue found in joints) 

 tendons (tough tissue connecting muscles to bones) 

 ligament (tough tissue connecting bones to other bones) 

 fat 

Liquid Tissue 
Liquid tissue is a special form of connective tissue. When tissue is in a 

fluid form, we call it liquid tissue. When it is inside a cell, it is known as 

intra cellular fluid.  Liquid tissue found outside cells is called extra 

cellular fluid. Extra cellular fluid is further divided into blood plasma 

within the blood vessels, and that which is found in spaces between 

cells. This is called interstial (say, in-ter-stish-al) fluid (you will learn 

more about interstial fluid in Topic 4).  

 

The function of liquid tissue is to transport substances like food, 

hormones and waste products around the body. It also helps to defend 

against disease and infections. Some examples of liquid tissue are blood, 

lymph, sweat, urine, tears etc. 

Nervous tissue 
Nervous tissue is found in the brain, spinal 

cord and nerves. It is responsible for 

coordinating and controlling many body 

activities. The functions of nervous tissue are: 

 to stimulate muscle contraction for 

movement 

 to create awareness of the environment 

 to play a major role in emotions, memory, and reasoning.  

 

To do all these things, cells in nervous tissue need to be able to 

communicate with each other. They do this by way of electrical nerve 

impulses. You can see from Figure 7 & 8 that the shape of the cells in 

nervous tissue is quite different from other types of tissue. 

Muscular tissue 
Muscle tissue is made up of cells that have the special ability to contract 

or shorten in order to produce movement of the body parts. Muscle 

tissue is highly cellular and is well supplied with blood vessels. The cells 

are long and slender so they are sometimes called muscle fibre.  They 

are usually arranged in bundles or layers that are surrounded by 

connective tissue. There are more than 600 muscles in the human body. 

 

 

Figure 7 : Nervous tissue 

 

intra cellular fluid 

fluid inside a cell 
 

extra cellular fluid 

fluid outside a cell 

Figure 8 : Nerve cell 
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There are three types of muscle tissue: 

1  Striated, striped or voluntary muscles which are controlled by 

the brain, such as those of the face, legs and arms. 

2  Non-striated which are smooth and are not under the conscious 

control of the brain, such as those of the stomach and intestines. 

3  Cardiac or heart muscles which are different from all other 

muscles in the body. These muscles are much stronger because 

they need to keep working for every second of our lives. Cardiac 

muscle is only found in the heart. 

You will learn a lot more about muscles in Topic 3 which is all about the 

muscular system. 

Tissues combine to form organs 
Several different types of tissue, working together, perform a specific 

function and we call this an organ. An organ is a complex structure 

made up of two or more tissue types which work together to perform a 

particular function. All the different tissue types work together but each 

tissue has its own special task to do. Can you give an example of an 

organ in the human body? Write in this space. 

 

 

 

There are many different organs in the body. You might have said the 

heart, the liver, the kidneys, the stomach – all of these are organs.  For 

example, the heart is an organ. The different types of tissue involved are: 

 muscular tissue – cardiac muscle 

 liquid tissue – blood 

 epithelial tissue – linings of the chambers of the heart 
 

Did you know that even your skin is an organ?  
 

Here is a table which names the main organs in the body, their tissue 

type and their functions. 

 

Organ  Tissue type Functions 

skin epithelial covers and protects internal and external body 

surfaces 

muscles muscular contracts and relaxes to help the body to move 

bones connective form a framework to protect the organs and 
support the whole body; assist in movement 

heart cardiac 

muscle 

pumps blood around the body 

blood/lymph liquid transports food, oxygen, hormones & waste 

products around the body; helps to defend 

against disease and infection 

brain nervous co-ordinates & control most bodily activities 

 

Organ 

Structures of two or 

more different tissue 

types, which work 

together to perform a 

specific function 

Figure 9 : The heart showing  

cardiac muscle tissue 
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Organs combine to form organ systems 
In the human body two or more organs work 

together to perform a particular task or function. 

These organs form an organ system. There are 10 

major organ systems in the human body. 

 

For example the mouth, oesophagus, stomach, 

intestines, liver and pancreas form the digestive 

system.  

 

The function of the digestive system is to absorb 

food and gain nutrients from it.  

 

 

You will learn more about the different organ 

systems later in this unit.  Indeed, this whole unit is about the different 

organ systems in the human body.   

 

Here is a table which shows the different organ systems, the main 

organs within them and their function. 

 

Organ system Organs Function 

skeletal bones support & protection 

muscular muscles movement 

integumentary skin, hair, nails protection 

nervous brain, spinal cord, nerves, 

sense organs 

receive & transmit 

impulses 

endocrine pituitary, thyroid, parathyroid, 

pineal, thymus, adrenal, 

pancreas, ovary, testis 

metabolism, 

homeostasis 

cardiovascular heart, blood, blood vessels transport 

lymphatic lymph vessels and lymph nodes transport & cleanses 

blood 

respiratory nose, trachea, lungs gas exchange 

digestive mouth, oesophagus, stomach, 

pancreas, liver, intestines  

breakdown and 

absorption of food 

urinary kidneys, bladder  waste processing and 

elimination 

reproductive gonads reproduction 

 

Now try Activity 5 to test your understanding of tissues, organs and 

organ systems. 

 

Organ system 

Two or more 

different organs that 

work together to 

provide a common 

function 

Figure 10 : Example of an organ system : Digestive system 
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Activity 5 : Tissues 
Draw a circle around a, b, c or d to select the correct answer. 

 

1. The tissue that always has a surface exposed to the internal or external 

environment is 

a) epithelial tissue 

b) connective tissue 

c) muscle tissue 

d) nerve tissue 

 

2. Functions of epithelial include all the following except 

a) absorption 

b)  protection 

c) secretion 

d) connecting 

 

3. What NOT a function of muscular tissue 

a) protection against disease 

b) stabilizing body position 

c) producing body movements 

d) producing heat 

 

4. Contractions of the uterus during birth are accomplished by which of 

these muscle types 

a) cardiac 

b) striated 

c)  non-striated 

d) nerve 

 

5. All these are examples of liquid tissue, except 

a) blood 

b) saliva 

c) kidneys 

d) tears 
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Feedback 
Consider the options carefully before you answer – some of these questions are 

sot as straightforward as they seem! Check you answers against ours at the end 

of the unit. You should aim to get at least 8 correct.

Activity 5 … continued 
 

6. Which tissue is responsible for coordinating and controlling the brain? 

a) epithelial 

b) nerve 

c) muscle 

d) connective 

 

7. What type of tissue is a bone 

a) epithelial tissue 

b) connective tissue 

c) muscle tissue 

d) nervous tissue 

 

8. A tissue is a group of 

a) similar cells carrying out different functions 

b) similar cells carrying out the same  function 

c) different cells carrying out different functions 

d) different cells carrying out the same function 

 

9. An organ is a group of 

a) structures of two or more different tissues which combine to 

perform a specific function 

b) similar tissues carrying out different functions 

c) similar tissues  carrying out the same  function 

 

 10. An organ system is : 

a) different tissue carrying out different functions 

b) different tissues carrying out the same function 

c) two or more different organs that work together to provide a 

common function. 
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Summary Section 3 :Tissues, organs & organ systems 
Tissues are a group of cells with the same size, shape, structure and 

function. The 5 different types of tissue are:  

 epithelial – protective tissue 

 connective – support function 

 liquid – transport and defence  

 nervous tissue – co-ordinating and controlling 

 muscular – movement  

 

In the human body, tissues combine to form organs such as the heart, 

liver and lungs. Organs combine to form organ systems such as the 

respiratory, digestive or reproductive system. There are 10 major organ 

systems in the human body. The diagram below shows the increasing 

complexity from cells, to tissues to organs and to organ systems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

You have now completed your work on tissues, organs and organ 

systems in this introductory section. Now move on to learn about body 

cavities and regional divisions in Section 4. 
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Section 4 Body cavities & regional divisions 
You now know that you have bones and muscles and organs in your 

body. The organs of the human body are found in cavities (This word 

comes from cave, meaning an open space with strong boundaries). The 

boundaries of the body cavities consist of a bony framework and 

supporting muscles which protect the organs inside the cavity. In this 

section you will learn about the 3 main body cavities, which bones and 

muscles surround them and which organs they protect. 

 

In order to be able to talk about the human body, we need some terms 

which we all understand. Collectively these terms are called regional 

divisions of the body. In this section, you will learn these terms which 

will help you to talk clearly about the different parts of the body. 

 

Body Cavities 
The cavities of the human body are shown in Figure X. 

 

There are three cavities which surround and protect the 

organs of the human body: 

1. Dorsal cavity which includes the cranial and 

spinal cavities 

2. Thoracic cavity 

3. Abdominopelvic cavity which includes the 

abdominal cavity and the pelvic cavity 

 

We will now look in more detail at each of these cavities. 

 

 
 

 

Figure 11 : Cavities of the human body 
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Dorsal cavity 
The dorsal cavity contains the organs of the nervous system. It has two 

parts: 

 the cranial cavity contains the brains and its boundaries are 

formed by the bones of the skull. 

 the spinal cavity formed by the vertebral column which 

surrounds and protects the spinal cord 

 

Thoracic cavity 
The thoracic cavity (say thor-ass-ic) 

contains the heart, lungs, trachea, 

and oesophagus (say ess-off-a-gus). 

It is protected by the ribs, 

breastbone, and spine. It extends 

from the bottom of the neck to the 

diaphragm (say die-a-fram). The 

diaphragm is a band of muscle 

which separates the thoracic and 

abdominal cavities.  

 

Abdomino-pelvic cavity 
The abdominal cavity contains the stomach, intestines, liver, spleen, 

pancreas, and kidneys. It is enclosed by the lower part of the rib cage 

and abdominal muscles – these are the muscles which hurt when you do 

too many sit-ups! Figure 11 shows you some of the organs of the 

abdominal cavity. You cannot see the kidneys as these are towards the 

back of the body. 

 
Figure 13 : Organs of abdominal cavity 

 

Pelvic bones surround the small space 

known as the pelvic cavity, where the 

bladder, part of the large intestine, and the 

internal reproductive organs are found. The 

abdominal and pelvic cavities are not 

physically separated and are sometimes 

called the abdomino-pelvic cavity. 

 

 

 

 

 

Now try Activity 6 to check your understanding of body cavities. 

 

Figure 12 : Thoracic cavity 
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Feedback 
You may need to read the section again to make sure you include all the organs 

in each cavity. Check your answers against ours at the end of the  topic.  

 

Regional Divisions of the body 
A number of terms are used when referring to different parts or regions 

of the body. See Figure 12 which names each part.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 14 : Regional divisions of the human body 

 

Activity 6 : Body cavities 
1. Name the organs protected by the dorsal cavity. 

 

 

2. Name the organs protected by the thoracic cavity. 

 

 

3. Name the organs protected by the abdominal cavity. 
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The upper limb is divided into: 

 upper arm 

 forearm 

 wrist 

 hand 

The upper arm extends from the shoulder to the elbow, and the forearm 

extends from the elbow to the wrist.  

 

The lower limb is divided into: 

 the thigh 

 leg 

 knee 

 ankle 

 foot 

The thigh extends from the hip to the knee, and the leg extends from the 

knee to the ankle.  

 

The upper region of the body consists of the head and neck. The central 

region is called the trunk. The trunk can be divided into the thorax 

(chest), abdomen (region between the thorax and pelvis), and pelvis 

(the bone associated with the hips). 

 

 

Summary : Body Cavities & Regional Divisions 
The human body is divided into 3 main cavities: 

 dorsal cavity 

 thoracic cavity 

 abdomino-pelvic cavity 

The dorsal cavity contains the cranial and spinal cavities which contain 

the organs of the brain and spinal cord which are protected by the skull 

and vertebrae. 

 

The thoracic cavity contains the heart, lungs, trachea and oesophagus. 

These organs are protected by the ribs, breastbone and spine. The 

diaphragm separates the thoracic and abdominal cavities. 

 

The abdominal cavity contains the stomach, liver, kidneys, intestines 

pancreas and spleen. These organs are protected by the rib cage and 

abdominal muscles. 

 

The lower part of the abdomino-pelvic cavity is called the pelvic cavity 

and this is where the bladder, large intestine and reproductive organs 

are found. These organs are protected by the pelvic bones. 
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Summary Topic 1 : The Human Body 
You have reached the end of Topic 1 – well done! Here is a summary of 

what we have covered in this introductory topic on the human body. 

We started by asking about the characteristics of living things and we 

identified 7 characteristics. 

 Reproduction – the ability to have offspring 

 Growth – the ability to grow 

 Nutrition – the ability to take in food for growth and to gain 

energy 

 Metabolism – the process by which cells are nourished and 

supplied with energy 

 Homeostasis – the ability to maintain stable conditions within 

the body 

 Responds to stimuli 

 Excretion – the removal of waste products from the body. 

 
The human body is made up of numerous cells. The body begins as a 

single cell, which, when it reaches maturity, divides into two, and 

increases in size. 

 

The cell consists of the nucleus, cytoplasm and cell membrane. There are 

different types of cell, the red & white blood cells, smooth & skeletal 

muscle cells, bone cells, nerve cells, liver cells and many others. A group 

of cells with the same size, shape, structure and function form tissues. 

The 5 different types of tissue are: 

 epithelial – protective tissue 

 connective – support function 

 liquid – transport and defence  

 nervous tissue – co-ordinating and controlling 

 muscular – movement  

 

Organs are two or more tissues which combine to achieve a specific 

function. e.g. lungs, heart. Organ systems are group of organs that 

cooperate for a common purpose, namely the welfare of the entire body 

for example skeletal systems. 

 

The human body is divided into 3 main cavities:  

 dorsal cavity – containing the brain and spine 

 thoracic cavity – containing the lungs, heart, trachea and 

oesophagus. 

 abdomino-pelvic cavity – containing the stomach, intestines, 

liver, pancreas and kidneys 
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We hope you have enjoyed your introduction to the study of the human 

body. The remaining topics in this unit will cover each of the main organ 

systems in greater detail – focusing on what they are made up of and the 

function they perform in the body. 

 

There is a tutor marked assignment (TMA) to complete for this topic. We 

suggest you turn to your assignment booklet and complete the first 

TMA and submit it as soon as you can. Check your Learners Handbook 

for details of the deadline. Good luck! 

 

 

 

Answers to Activities 

Activity 1: Characteristics of life 
1 Human cells need food to give us energy. 

2 Humans reproduce sexually which is a complex process of 

reproduction involving fertilization. 

3 Living things grow by increasing in size. 

4 When an organism reproduces by splitting in two, it is called 

asexual reproduction. 

 

Activity 2 : Human senses 
1. Homeostasis means ‘staying the same’. It is the word we use to 

refer to all the bodily functions which help the body maintain 

‘normal’ conditions. it involves temperature and levels of 

important elements in the body like water, salt and carbon 

dioxide. 

2. 

Body part Responsible for: 

brain controls all body processes  

liver controls glucose levels 

kidneys regulates water and salt levels 

lungs regulates oxygen and carbon dioxide levels 

skin controls bodily temperature 
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Activity 3 : Characteristics of life 
Description Term 

The ability of the body to maintain internal stability  
homeostasis 

The process of a cell breaking down food materials to 

give energy for the organism to function 
 

catabolism 

The process of waste removal from the body 

 
excretion 

The ability of an organism to sense changes in its 

external or internal environment and adjust to those 

changes  

response to stimuli 

The ability to have offspring 

 
reproduction 

The process by which oxygen is taken into the body and 

carbon dioxide is released  

 

respiration 

The process by which an organism changes in size and in 

form 
growth 

The chemical process by which cells are nourished and 

supplied with energy 
metabolism 

 

Activity 4 : Cells 
1. The 4 main parts of a cell. 

 

     

 

 

 

2. The cell membrane is the semi-permeable, outside layer of a cell. 

3. Cytoplasm is a jelly-like substance that holds together everything 

in the cell. 

4. The nucleus is the center of activity for the cell. 

 

Activity 5 : Tissues 
1. The tissue that always has a surface exposed to the internal or 

external environment is 

a) epithelial tissue 

 

2. Functions of epithelial include all the following except 

d) connecting 

 

3. What is NOT a function of muscular tissue 

d) producing heat 
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4. Contractions of the uterus during birth are accomplished by which of 

these muscle types 

c) non-striated 

 

5. These are all examples of liquid tissue, except 

c) kidneys 

 

6. Which tissue is responsible for coordinating and controlling the brain? 

b) nerve 

 

7. What type of tissue is a bone? 

b) connective tissue 

 

8. A tissue is a group of 

b) similar cells carrying out the same  function 

 

9. An organ is a group of 

a) structures of two or more different tissues which combine to 

perform a specific function 

 

10. An organ system is  

c) two or more different organs that work together to provide a 

common function. 

 

Activity 6 : Body cavities 
1. Organs protected by the dorsal cavity are the brain and the spinal 

column. 

2. Organs protected by the thoracic cavity are the lungs, heart, 

trachea and oesophagus. 

3. Organs protected by the abdominal cavity are the stomach, 

intestines, spleen, liver, pancreas and kidneys 

 

 

 

 

 

 

 



Module 1 :The Human Body 

 

BTEP Certificate in Beauty Therapy Page 30  

 

Topic 2 The Skeletal System 
 

The skeleton forms the frame of the body and is made up of differently 

shaped bones and joints. Did you know that there are 206 bones in the 

human skeleton? Look at Figure 15 to see the main form of the human 

skeleton. 

 

The main parts of the human skeletal system are bones and joints. There 

are other important parts but you only need to learn about those at the 

next level. So in this topic, we will introduce bones and joints. You will 

learn what the purpose or function of the human skeleton is and how it 

is made up – or structured.  

 

You need to learn about the structure and function of the skeletal system 

because as a beauty therapist all the treatments which you perform on 

clients are based on this important bony structure of the body. As you 

work though this topic, we encourage you to identify each of the bones 

on your own body. It is important that you can relate what you see in a 

diagram on paper to a real body. Your own body is a good place to start! 

 

What is in this topic? 
In this topic there are 2 sections: 

 Section 1 Why do we have a skeleton? 

 Section 2 The bones of the skeleton 

 

Learning objectives 
By the time you have completed this topic, you should be able to: 

 explain why we need a skeleton 

 label the different parts of the skeleton 

 describe different types of joints 

You should take note of these learning objectives as they will help you to 

assess your own progress as you proceed through this topic. 

 

Study Time 
We expect it will take you 5 – 6 hours to complete this topic if you 

complete all the activities. But do not worry if it takes you more or less 

time than this – we do not all work at the same pace. 

 

 

skeleton 
 

bony framework of  

the body 

 

Figure 15 : Human skeleton 



Module 1 :The Human Body 

 

BTEP Certificate in Beauty Therapy Page 31  

 

Section 1 Why do we have a skeleton? 
Why do you think the human body has a skeleton? Write your ideas in 

this space. 

 

 

 

 

 

We are sure that you have written that the function of your skeleton is to 

hold your body upright and to help it to move. The skeleton is the bony 

structure which supports and gives shape to the body.  

 

But the skeleton does so much more than just helping us to move. The  

human skeleton actually has 5 functions: 

 support to the body 

 protects vital organs from injury 

 makes movement possible 

 produces red and white blood cells 

 stores important minerals – calcium and phosphorous  

We will now look at each of these functions in turn. 

Support to the body 
The main bones that support the body are: 

1. Backbone – this keeps the back upright 

and is also called the  spine or vertebral 

column. The spine is made up of vertebrae. 

2. Rib cage – keeps the shape of the chest or 

thoracic cavity.  

3. Hip bones – this area is known as the 

pelvic girdle, it frames and supports the 

abdomen. You learned about the abdominal 

cavity  in Topic 1. 

4. Leg bones – form the lower limbs. They 

carry our body weight and enable us to move. 

 

You will learn the names of the different 

bones in the body in Section 2. Study Figure 

16 to see what the main supporting bones of 

the skeleton look like. 

Figure 16 : part-skeleton showing the bones that 

support the body (posterior view – from behind) 
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Protection for vital organs 
The skeleton protects the delicate organs of the body by surrounding 

them with a hard covering: Remember, we covered this in Topic 1 when 

you learned about body cavities.  

 

Now try this activity to see if you can identify which organs are 

protected by different parts of the skeleton. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Feedback 
It is important that you know exactly where the vital organs are and which 

parts of the skeleton protect them. We expect you to get all these answers right. 

Check your answers against ours at the end of the topic. If you did not get all 

the answers correct then you should read Section 4 in Topic 1 and this section 

again. 

 

Makes movement possible 
Think about your body. What an amazing machine it is. It can run, 

jump, dance, walk and move in many, many different ways. Movement 

happens when the muscles pull on the bones of the skeleton and the 

muscles contract. Muscles are attached to the bones of the skeleton by a 

tendon. Remember you learned in Topic 1 that a tendon is a type of 

connective tissue. You will learn more about how the body moves in 

Section 2. 

 

Activity 7 : Which organs are protected? 
Draw lines to join the part of the skeleton with the organs it protects. 

 

  

 

kidneys, 

uterus and 

bladder 

brain 

heart and 

lungs 

spinal  

cord 

skull 

rib cage 

pelvic 

girdle 

vertebral 

column  
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Production of blood cells 
Bone performs a very important function of producing the cells which 

make up our blood. We are sure you know how important blood is to 

our bodies and you will learn more about blood in Topic 4 in this 

module. All blood cells are produced in the soft inside of the bone, 

called the bone marrow. Both red and white blood cells are produced in 

the bone marrow.  

Storage of nutrients 
Bones store minerals which are important for the body, the most 

important ones being calcium (say CAL-see-um) and phosphorus (say 

FOSS-for-us). Calcium is needed to make bones hard, which allows 

them to support your weight. Bones release calcium into the 

bloodstream when it's needed by other parts of the body. Calcium helps 

your heart, muscles, and nerves function. Nearly all your body's calcium 

is stored in your bones.  

 

After calcium, phosphorus is the most plentiful mineral in the body. 

These two important nutrients work closely together to build strong 

bones and teeth. Approximately 85% of phosphorus in the body can be 

found in bones and teeth and roughly 10% circulates in the bloodstream. 

The remaining phosphorous can be found in cells and tissues 

throughout the body.  

 

Now you have learned why we have a skeleton and the functions it 

performs, we will move on to look at the different parts of the skeleton.  

First try Activity 8 to check how much you have learned about the 

functions of the skeleton. 
 

 

bone marrow 

 

part of the bone  

where blood cells are 

made 

 

 

calcium 
 

important mineral 

stored in the bones 
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Feedback 
We hope that you were able to get at least 7 out of the 8 questions correct. If you 

got 6 or more right, you are doing well. If not, identify any incorrect answers 

against ours at the end of the module and read the relevant text where your 

knowledge is not complete. 

 

 

Section 2 The bones of the skeleton 
In this section we will explain how the skeleton is structured and the 

names of the different bones. At this level you do not need to know 

about the detail of these bones. But you do have to know their names 

and where they are in the body so you need to study this section well 

and learn the names and positions of the main bones. You will also learn 

how the different bones are joined. The skeleton can be divided into two 

parts: 

 the axial skeleton 

 the appendicular skeleton 
 

Do not worry about these names. The axial skeleton simply means the 

parts of the skeleton which form the central (imaginary) line from your 

head to your feet. The appendicular skeleton refers to the bones which 

are attached to the axial bones. Let’s look at these in more detail. 

Activity 8 : The skeleton 
Put a tick in the box alongside each statement to show if it is true or false. 

  T F 

1 The vertebral column protects the brain   

2 Bones store minerals like calcium   

3 The arm bones keep the body upright   

4 Bones are the hardest substance in the body   

5 White blood cells are made in the bones   

6 Calcium is needed to make bones flexible   

7 Bones and muscles make it possible for the body to move   

8 Bones provide a hard covering to protect the organs   

 

 

axial skeleton 
 

the bones forming the 

center line – or axis – 

of the body 

 

 

appendicular 

skeleton 
 

the bones which are 

attached to the axial 

skeleton 
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1. The Axial Skeleton 
The axial skeleton forms the centre line or axis of the body and consists of: 

 the skull  

 the spine or vertebral column 

 rib cage 

 

 

The Skull 

 

The skull bones are divided into two parts: the 

cranium and the face.  

 

The cranium is made up of 4 main bones:  

 occipital – forming the base of the cranium at 

the back 

 parietal – two ones that join at the centre of 

the skull to form the top and sides of the 

cranium 

 frontal – forming the front of the cranium 

 temporal – two bones on either side of the 

cranium   

You can see the position of each one on the 

diagram in Figure 17. 
 

 

The Face 

The face is made up of 5 main bones – 

see Figure 18:  

 zygomatic – forming the rim and 

floor of the eye sockets and 

extending downwards to form the 

cheeks 

 maxilla –  forming the upper jaw   

 mandible – forming the lower jaw  

 nasal – forming the nose 

 lacrimal – these are the smallest 

bones in the face and are found 

behind and to the side of the nasal 

bone. They are part of the eye 

socket. 

 
 

Figure 17 : Bones of the skull 

Figure 18 : Bones of the face 
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The Spine 

Look at Figure 19 which shows the different vertebrae or bones in the 

spine or vertebral column. 

 

 

 

 

 

The neck and top of the spine are the cervical 

vertebrae. This is where the neck muscles are 

attached. 

 

 

Moving down the backbone, next comes the 

thoracic vertebrae. These  make up most of the 

backbone and support the ribs. 

 

 

 

Further down there are the lumbar vertebrae. 

The main function of this part of the backbone is 

to support the weight of the body. 

 

And finally the sacral vertebrae which supports 

the pelvic girdle. The very end of the spine is 

called the coccyx and has no function in humans. 

It is sometimes called the tail-bone! 
 

Figure 19 : The vertebral bones of the spine 

 

Rib Cage 

The rib cage is also known as the thoracic cage and 

is made up of the sternum (breast bone) and the 

ribs.  

 

The sternum is the central bone and the ribs are 

joined to it to form a cage. 

 

You can see how the rib cage is formed in Figure 

20. 

 

 

 

 

 

Figure 20 : The rib cage (thoracic cage) 
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At this level you do not need to know anything further about the 

functioning of these bones. But you do have to know their names and 

where they are in the body. 

 

Now try Activity 9 to check if you have fully understood the details of 

the axial skeleton. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Feedback 
We expect that you had to refer back to the text to get the names of the bones of 

the axial skeleton. That is fine as this is probably the first time you have seen 

these new words. But it is important that you learn them. Remember to identify 

all of these bones on your own body – so this is not just a paper exercise! 

Compare your answers with ours at the end of the topic. 

Activity 9: The axial skeleton 
 

 1. Name the 3 main parts of the axial skeleton. 

 

 

 

2. Label this drawing to show the 5 main bones of the skull. 

 

 
3. Give the names of two parts of the skull. 

 

 

 

 

4. Name 3 different types of vertebrae.  

 

 

 

 

5. Give another name for the rib cage. 
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2. Appendicular skeleton 
These are the parts of the body which are joined to the axial skeleton. 

The appendicular skeleton consists of: 

 the shoulder girdle with the upper limbs 

 the pelvic girdle with the lower limbs 

The shoulder girdle and upper limb 

Look at Figure 21 to identify the bones 

of the shoulder girdle. 

1. The shoulder is made up of: 

 clavicle or collar bone 

 scapula or shoulder blade 

2. The upper limb or arm is made up of:  

 bone of the upper arm: humerus 

 2 bones of the forearm: radius 

and ulna 

 wrist bones or carpal bones 

 bones of the hand or metacarpals 

 bones of the fingers or phalanges 

 
 

Figure 21 : The shoulder girdle & upper 

limb (seen from behind – posterior view) 

 

Pelvic girdle and lower limb 

Look at Figure 22 to see the position and form of the bones 

of the pelvic girdle and lower limb.  

 

The main part of the pelvic girdle is the pelvic bone or hip 

bone. 

 

The lower limb (leg) includes: 

 thighbone or femur 

 knee cap or patella 

 shin bone or tibia 

 fibula 

 ankle bones or tarsal bones 

 bones of the foot or metatarsal bones 

 bones of the toes or phalanges 

 

 

 
Figure 22 : The bones of the pelvic girdle and lower limb 
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Now test your knowledge of the appendicular skeleton. We suggest that 

you look once more at the text and drawing above and then try the 

activity. Remember to identify the bones on your own body. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Feedback 
It is important that you learn the names of these bones. Compare your 

crossword answers with ours at the end of the topic. 

Activity 10 : The appendicular skeleton 
 

         S1             

         H             

   
12     

4 O             

         U          
8   

11         L             

         D   
6          

        
3 E             

 U2,9        R             
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7        

 P        I  
10           

 E    
5    R             

 R        D             

 L       
13 L             

 I        E             

 M                     

 B                     

 

The first answer has been given – to get you started! 
 

1. What are the 2 main parts of the appendicular skeleton? (1 & 2, 3 & 4) 

2. Name 3 bones in the leg. (5, 6, 7) 

3. Name 3 bones in the arm. (8, 9, 10) 

4. Name 2 different types of bone in the foot (11, 12) 

5. Give another name for the collar bone. (13) 
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Joints 
You remember that we said that one of the functions of the skeleton was 

to enable our bodies to move? Now we are going to look at the parts of 

the skeleton which help us to move – the joints. 

 

Joints are found where two bones meet. Along with muscles, they make 

it possible for the skeleton to move – without them, movement would be 

impossible. You will learn more about muscles in Topic 3. 

 

Some bones and joints can move in only one direction and some can 

move in more than one direction. Try it. Hold out your arm out straight 

in front of you with your palm facing upwards. Now try to move your 

lower arm downwards from the elbow. It is not possible is it? This is 

because the elbow joint is a hinge joint and it only allows movement in 

one direction. Now hold your leg straight out in front of you and move 

it up and down and side to side. Of course, it is easy to do. This is 

because the hip joint, controlling the movement of the leg, is a different 

kind of joint, allowing you to move your leg in different ways. 

 

Classification of Joints 
Joints are classified according to the degree and type of movement they 

allow. There are three main types: 

 fibrous or fixed joints  

 cartilaginous (meaning they have a cartilage) which are slightly 

movable joints  

 synovial joints which are freely movable  

Fibrous joint  

This is an immovable joint in which the ends 

of the bones forming the joint fit together and 

are connected by tough fibrous tissue. The  

bones of your skull are held together by  

fibrous joints – these are fixed joints – which  

means they cannot move. 

Cartilaginous joint  

In a cartilaginous joint, the bones are held together by strong ligaments 

and the ends of the bones are separated with a layer of fibro-cartilage 

which is a very tough and flexible tissue. Cartilaginous joints allow 

some degree of movement. Cartilaginous joints are found in the pelvis 

and some of the vertebrae (backbones) are also cartilaginous joints. 

These are slightly movable joints. 

 

 

 
Fibro-cartilage 

tissue found between 

the bones of the spinal 

column, hips and pelvis 

 

Fibrous 

connective 
tissue 

Figure 23 : Fixed joint 

 

joint 
 

where 2 bones meet 

and function to allow 

movement 
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Synovial joint 
Synovial joints have a space between 

the two bones which is filled with 

synovial fluid. This fluid is there to 

protect and cushion the joint from 

wearing away with the constant 

movement. Synovial joints are the most 

mobile of the three types – they are 

fully movable. Examples of synovial 

joints are the knees, ankles, wrists and 

shoulders.  
 

Figure 244 : Synovial joint 

Types of joint 

Synovial joints can be further grouped by their shape, which controls the 

movement they allow. They are divided into six subtypes: hinge joint, 

pivot joint, condyloid joint, saddle joint, ball and socket joint, gliding 

joint. In this module we will look at only 2: 

 ball and socket 

 hinge 

 

Ball and socket joint 

This type of joint allows for rotation. There is a ball shaped 

end to a bone which sits in a socket and is able to move in 

almost any direction. The hips and shoulder joints are 

examples of a ball and socket joint. 

 

 

Hinge 
The hinge joint acts like a hinge on a door, 

allowing the joint to “open” and “close.” 

We say that the hinge joint allows flexion 

and extension of the joint. Examples of a 

hinge joint are the elbow, the knee, the 

ankle and the toes. 

 

 

Now complete Activity 11 to check your understanding of the different 

types of joint. It is important that you understand the 3 different types of 

joint and how much movement they allow.  

 

 

 

Figure 25 : Ball & socket joint 

Figure 25 : Hinge joint 
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Feedback 
We hope that you were able to match the type of joint and the degree of mobility. 

If you didn’t get all these right (without looking at the text) then we recommend 

that you read this section again. Be sure that you understand the different 

structure of the 3 types of joint and are able to give examples. 

 

You have nearly reached the end of this topic on the skeletal system. 

There is one final activity before you reach the topic summary.

Activity 11 : Types of Joints 
Draw lines to connect the different types of joints with the degree of movement 

which they allow and an example of the type of joint. Be careful – we have put in 

some extra joints – to make you think! 
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Activity 12 : The Skeletal System 
Name the bones of the skeleton on the diagram. Identify the axial and 

appendicular skeleton by colouring the parts with a different colour.  
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Summary Topic 2 : The Skeletal System 
In this topic we have covered the structure and function of the human 

skeleton. We have asked and answered the questions, why do we need a 

skeleton and what are the names of the major bones of the skeleton? 

 

You now know that under the skin and flesh of your body there is a 

framework of bones called the skeleton.  

The purpose of the skeleton is to: 

 give the body shape and keep it upright  

 protect the delicate organs and structures by surrounding them 

with a hard covering 

 allow movement by muscles pulling on the bones of the skeleton 

 make white and red blood cells in the marrow of the bone 

 store nutrients – especially calcium and phosphorous 

 

The skeleton’s 206 bones can be divided into two groups;  

 the axial skeleton with the skull, vertebral column, sternum and 

rib cage 

 the appendicular skeleton with the clavicle, scapula, arm, hand 

and finger bones, bone of the pelvis, leg, foot and toe bones. 

It is important that you know the position and name of all these bones. 

 

We looked at the joints of the skeleton which allow the bones to move. 

You learned that there are 3 main types of joints according to amount of 

movement they allow: 

 fibrous – or fixed joints e.g. bones of the skull 

 cartilaginous – or slightly movable joint e.g. pelvic bones 

 synovial – or freely movable joints e.g. elbow and ankle 

 

You also learned that there are two main types of joint, according to the 

type of movement they allow. These are the ball and socket joint 

(examples, hip and shoulder) and the hinge joint (examples, elbow, 

fingers and toes.) 

 

We gave you 6 self-marked activities in this topic and hope that you 

successfully completed them all. Remember, if you do not do the 

activities or you just look at our answers, then the only person you are 

cheating is yourself. We suggest you look again at the learning 

objectives at the start of the topic to see if you have achieved them all. 

 

We hope you have enjoyed learning about the human skeleton. Now 

that you have completed your work on this topic, move on to Topic 3 

where you will learn about the muscular system. 
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Answers to Activities 

Activity 7 : Which organs are protected? 
The vertebral column protects the spinal cord 

The rib cage protects the heart & lungs 

The pelvic girdle protects the kidneys, uterus & bladder 

The skull protects the brain 

Activity 8 : The skeleton 
  T F 

1 The vertebral column protects the brain   

2 Bones store minerals like calcium   

3 The bones of the arm keep the body upright   

4 Bones are the hardest substance in the body   

5 White blood cells are made in the body   

6 Calcium is needed to make bones flexible   

7 Bones and muscles make it possible for the body to move   

8 Bones provide a hard covering to protect the organs   

 

Activity 9: The axial skeleton 
1. The 3 main parts of the axial skeleton are the skull or cranium, 

the spine or vertebral column & the ribcage or thoracic cage. 

2. These are the 5 main bones of the skull which you should have 

labeled. 

 

 

 

 

 

 

 

 

 

 

3. The names of the two parts of the skull are cranium (top & back) 

and face (front). 

4. There are 5 different types of vertebrae; (going from the top 

down) cervical, thoracic, lumbar, sacral & coccyx. You could 

have chosen any 3 of these. 

5. Another name for the rib cage is the thoracic cage. 
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Activity 10 : The appendicular skeleton 

 

 1. The 2 main parts of the appendicular skeleton are the shoulder 

girdle & upper limb (arm) and the pelvic girdle and lower limb 

(leg). 

2. The 3 bones of the leg are; femur (thigh), tibia (shin) & fibula. 

3. The 3 bones of the arm are humerus (upper arm), ulna & radius 

(lower arm.) 

4. The 2 types of bone in the foot are metatarsals and phalanges. 

5. Another name for the collar bone is the clavicle. 

 

Activity 11: Types of joints 
A fixed joint is fibrous. An example is the bones of the skull – where 

there is no movement. 

A slightly moveable joint is cartilaginous. You could have chosen the 

collar bone and the vertebrae as examples. 

A freely moveable joint is synovial. Examples are the shoulder, wrist 

and hip joints.  
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Activity 12 : The skeletal system 
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Topic 3 The Muscular System 
 

In Topic 3 we are going to look at the muscles or muscular system of the 

human body. The muscular system covers, shapes and supports the 

skeleton. There are over 600 muscles which, with connective tissue, 

make up to 45% of body weight.  Don’t worry – you don’t have to learn 

the names of all these muscles! 

 

Muscles have many functions in the body but the main one is to produce 

movement. Muscles contract and relax to produce various movements of 

the body depending on the action. The muscular system relies upon the 

skeletal and nervous system for its control. Muscles also function to 

protect the organs inside the body. 

 

Beauty Therapists are mostly concerned with the muscles of the head, 

face and neck, arms and hands, abdomen and legs. It is essential to 

know where these muscles are located and what they control if you 

want to learn body massage. 

 

What is in this topic? 
In this topic there are 3 sections: 

Section 1 What are muscles? 

Section 2 Skeletal muscle groups 

Section 3 What do muscles do? 

 

Learning objectives 
By the time you have completed this topic, you should be able to: 

 Describe different muscle types 

 Explain the muscle groups found in different parts of the body 

 List the functions of muscles 

 Explain the action of antagonistic muscles 

You should take note of these learning objectives as they will help you to 

assess your own progress. 

 

Study time 
This topic will take you 4 – 5 hours to study if you complete all the 

activities. Some people may find they take more or less time than this as 

we do not all work at the same pace. Do not worry about how long it 

takes you – just make sure you study the whole topic thoroughly. 
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Section 1 What are muscles? 
As you learned in Topic 2, the bones of 

the skeleton make the framework of 

the body. That bony framework has 

muscles attached to it which help the 

body to move. Muscles are groups of 

elastic fibres bound together in 

bundles. These bundles of fibres are 

bound together by a thick band which 

is contained in a sheath. The sheath is 

extended past the end of the muscle 

fibres to form strong fibrous bands 

known as tendons. It is the tendons 

which attach the muscle to the bone. 

Figure 26 gives you an idea of what 

muscles look like.  

 

In this section, you will learn about the different types of muscle in the 

human body. 

 

When people think about muscles, they think about the ones they can 

see, like the biceps in the arm or the muscles of the buttocks. But these 

are only one kind of muscle and there are three different types of muscle 

in the human body. We mentioned these briefly in Topic 1 when we 

learned about tissues. Can you remember what they are? Write down 

your ideas here. 

1. 

2. 

3. 

You may have remembered that the three different types of muscle are 

skeletal, smooth and cardiac. They are grouped according to both 

structure and function. We are now going to look at them in more detail. 

 

Skeletal muscle 
Skeletal muscle is the type of muscle that we can see and feel. If you 

exercise to build muscle mass, skeletal muscle is what is being exercised. 

Skeletal muscles attach to the skeleton and work in pairs – one muscle to 

move the bone in one direction and another to move it the other way. 

These muscles contract voluntarily, which means that they are under 

the control of your will.  

 

 

 

 

Voluntary muscles  

Muscles under the 

control of your will 

Figure 26 : Muscle fibres 
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Seen under a microscope from the side, the 

structure of skeletal muscle fibres show a pattern of 

cross banding or stripes. This is why skeletal 

muscle is also called striped or striated muscle. 

 

 

Smooth muscle  
This type of muscle is found in your digestive 

system, blood vessels, bladder, airways and, in a 

female, the uterus or womb. Smooth muscle has the 

ability to stretch and maintain tension for long 

periods of time. It contracts involuntarily, which 

means that you do not have to think 

about contracting it because your 

nervous system controls it 

automatically. For example, your stomach and intestines contract and 

relax to pass food through the digestive system and you don’t have 

to think about it! Smooth muscle is also called non-striated because it 

does not have the stripes like skeletal muscle. 

 

Cardiac Muscle 
This type of muscle is only found in your heart. It 

contracts to pump blood out and then relaxes to let 

blood back in after it has circulated around the 

body. Cardiac muscle is thick and tough. Even 

though cardiac muscle is involuntary it is striated, 

or striped, in appearance.  

 

 

Now we will find out more about the muscles attached to the 

skeleton. But first, try Activity 13 to check your knowledge of muscle 

types. 

 

Involuntary muscles   

muscles controlled by 

the nervous system; 

you don’t have to 

think about it 

Figure 27 : Striated skeletal muscle cells 

Figure 28 : Smooth muscle cells 

Figure 29 : Cardiac muscle cells 

http://health.howstuffworks.com/blood.htm
http://health.howstuffworks.com/human-reproduction.htm
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Feedback 
We hope you were able to answer all these questions correctly. Read through the 

section again if you do not feel confident that you fully understand the 

differences between the different types of muscle. Check your answers against 

ours at the end of the topic. 

 

Activity 13 : Muscles 
1. How do skeletal muscles contract? 

 

 

2. What is the structure of skeletal muscle? 

 

 

3. Where do you find smooth muscles in the body? 

 

 

 

4. How do smooth muscles contract? 

 

 

5. What are smooth muscles sometimes called? 

 

 

6. What is the function of the cardiac muscle? 

 

 

 

7. Describe the appearance of the cardiac muscle. 

 

 

 

8. Explain the difference between voluntary and involuntary actions of 

muscles. 
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Section 2  Skeletal muscle groups  
Skeletal muscles are the ones of most interest to a beauty therapist so we 

will learn a little more about them. We will start with how they are 

arranged in the body. We learned in Topic 2 that the skeleton is divided 

into two parts – can you remember the terms we used? Write in this 

space. 

 

 

 

The skeleton is divided into the axial skeleton and the appendicular 

skeleton and you now know that muscles lie over the skeleton. We will 

use this distinction to talk about the different muscle groups. 

 

The axial musculature 
The group of muscles which lie on the axial skeleton is called the axial 

musculature. The axial musculature begins and ends on the axial 

skeleton. The muscles belonging to this group are: 

 the muscles of the head, face and neck 

 the muscles of the abdomen 

 

Muscles of the head, face and neck 

The muscles of the head and neck 

move the face, tongue, and the voice 

box. You may not think of your face as 

a muscular body part, but it has many 

muscles. Facial muscles don't all attach 

directly to bone like they do in the rest 

of the body. Instead, many of them 

attach under the skin. This allows you 

to contract your facial muscles just a 

tiny bit and make many different 

expressions.  

 

Muscles of the abdomen 

The muscles of the abdomen are there mainly to protect the important 

abdominal organs – can you remember what they are? Write down the 

names of the abdominal organs in this space. 

 

 

 

 

 

Axial musculature  
 

muscles of the upper 

body 

Figure 30 : Muscles of the face, head & neck 
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The main abdominal organs are the stomach, the liver, the 

kidneys, the intestines and the bowel. The abdominal 

muscles form a wall around the abdomen to protect these 

organs. The muscle walls of the abdomen also rotate and 

bend the spine (vertebral column) to assist with 

movement. If you do sit-ups for exercise then you are 

working the abdominal muscles. 

 

There are also muscles found in between and underneath 

the ribs. Their function is to assist with breathing. You will 

learn more about this in Topic 5 on respiration. 

 

 

 

 

Now try this activity to check your understanding of the axial 

musculature. 

 

 

 

 

 

 
 

 

Feedback 
We are sure you were able to do this activity if you understood the text and 

practised the terminology. You can check your answers against ours at the end 

of the topic. 

Axial 

musculature 

Activity 14 : Axial musculature 
Write in the parts of the body which are found in the axial musculature. 

 

Figure 31 : Muscles of the abdomen 
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The Appendicular Musculature 
The muscles that support the shoulder, hip, and the lower limbs are 

called the appendicular musculature. This is also divided into two 

groups: 

 muscles of the shoulder girdle with the upper limbs 

 muscles of the pelvic girdle (hip area), leg and foot 

 

Muscles of the shoulder, arm and hand 

You have probably guessed that the main 

purpose of these muscles is to assist with 

movement. They are not involved in protecting 

vital organs. The appendicular muscles allow us 

to move the shoulder, arm and hand – to pick 

things up and carry them, for example. 

 

 

 

 

 

Muscles of the pelvic girdle, leg and foot 

The lower appendicular muscles – those in the leg and 

foot, also do not protect any vital organs. Their function 

is to enable us to move around.  

 

In Figure 33, you can see the muscles of the right leg, 

seen from the side. 

 

 

 

 

 

 

 

 

 

 

 

 

Now work through Activity 15 to be sure of your knowledge about the 

appendicular musculature.

 

appendicular 

musculature 
 

muscles of the 

shoulder girdle with 

upper limbs; and pelvic 

girdle with lower limbs 

Figure 32 : Muscles of the arm & hand 

Figure 33 : Muscles of the leg 
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Feedback 
We are sure you were able to do this activity well – you can check your answers 

against ours at the end of the topic. It is important that you are very sure which 

parts of the body are involved in the appendicular musculature. 

 

Activity 15 : Appendicular musculature 
Write in the parts of the body which are found in the appendicular musculature. 

 

 

Appendicular 

musculature 
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Section 3 What do muscles do? 
We have already mentioned two general functions of muscles in Section 

2 – did you notice? If you did, write down here the 2 functions of 

muscles which you have already learned about. 

 

 

 

We have already told you about how muscles protect internal organs 

and assist with bodily movement. But these are not the only functions of 

muscles. Altogether there are 6 functions: 

1. Body movement. Most skeletal muscles are attached to bones. 

They are typically under conscious control, and are responsible 

for most body movements including walking, running, or 

manipulating objects with the hands. 

2. Maintenance of posture. (Posture is another word for shape or 

pose). Skeletal muscles constantly maintain tone, which keeps us 

sitting or standing erect. 

3. Respiration. Muscles of the thorax are responsible for the 

movements necessary for breathing. They are also involved in 

the production of body heat. When skeletal muscles contract, 

heat is given off as a by-product. This released heat is critical to 

the maintenance of body temperature. 

4. Communication. Skeletal muscles are involved in all aspects of 

communication, such as speaking, gesturing, and facial 

expression. 

5. Constriction of organs and vessels. The contraction of smooth 

muscle within the walls of internal organs and vessels causes 

those structures to get smaller.  We call this constriction. 

Constriction can help propel and mix food and water in the 

digestive tract, propel secretions from organs, and regulate blood 

flow through vessels. 

6. Heart beat. The contraction of cardiac muscle causes the heart to 

beat, pushing blood to all parts of the body. 

Muscles and movement 
We have just explained 6 different functions of muscles but we are going 

to focus on the main function which is movement.  

 

You know from Topic 2 that bones and joints form the frame of the 

body, but they need help to produce movement. That help comes from 

the muscles which contract and relax to produce movement. Your body 

has more than 600 skeletal muscles to move its 206 bones. Most of the 

body’s movements, from the beating of the heart to running a marathon, 

result from muscle contractions.  

constriction  

 

getting smaller 
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In order to help the skeleton move, the muscles need to be attached to 

the bones. Muscles are attached to bones by tendons. The point at which 

a muscle is attached to a bone is called the point of origin.  The point of 

origin is usually (but not always) attached to the bone which does not 

move. The other end of the muscle is attached to either skin, bone or 

another muscle – and this is called the point of insertion. 
 

The point of origin of a muscle is the attachment point which does not 

move when the muscles contracts. 
 

The point of insertion of a muscle is the attachment point that moves 

when the muscles contracts. 
 

The belly of a muscle is the part between two ends (insertion and origin) 

of the muscle. 
 

Antagonistic muscle pairs 
All skeletal muscles work in pairs. This is because they can contract and 

relax but cannot push or stretch themselves. One muscle is the prime 

mover and the other – called the antagonist – holds it in check. This means 

that voluntary muscles are never completely at rest. They are always in a 

condition of slight tension and we call this muscle tone. 

 

An example is the forearm; when we bend the forearm, the 

muscles on the front of the arm contract whilst the muscles 

on the back of the arm relax. In this example the muscles at 

the front are the prime movers and the ones at the back are 

the antagonists.  

 

To straighten the arm again, the muscles on the back of the 

arm become the prime mover and contract while the 

muscles at the front are the antagonists and relax. Neither 

muscle can stretch itself; it must be stretched by its own 

antagonist muscle. 

 

 

 

 

We call these 2 muscles that work together to form movement – 

antagonistic pairs. They are pairs of muscles that work against each 

other. Antagonistic muscle pairs are found all over the body and are 

regularly involved in movement. 

 

Now try Activity 16 to see how well you have learned about muscle 

movement. 

 

 

Figure 34 : Antagonistic muscle pair in the arm  
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Feedback 
Check your answers against ours at the end of the topic. It is important that you 

understand these processes of movement. If you didn’t get all the answers 

correct in this activity then you should read the section again. 

 

Activity 16 : Muscle movement 
Complete the table giving the correct meaning to each term. 

 

Term Meaning 

point of insertion   

antagonistic muscle pair  

 Attachment point which does not move when the 

muscles contract 

tendon  
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Summary Topic 3 : The Muscular System 
In this topic we have covered the structure and functions of the human 

muscular system. You have learned that there are more than 600 

muscles connected to the skeleton and muscles are attached to bones to 

maintain posture or to produce movement. You know that about 45 - 

50% of the bodyweight is composed of muscles  

We identified three different types of muscle: 

o skeletal muscles are attached to bones; we see and feel 

them and they are responsible for most body movements 

o smooth muscles are found in the digestive system, blood 

vessels, bladder and womb; they have the ability to 

stretch and maintain tension for long periods of time. 

o cardiac muscle is found in the heart, and it constantly 

pumps blood around the body 

 

There are 6 functions of the muscular system: 

1. Body movement - skeletal muscles are responsible for most body 

movements including walking, running, or manipulating objects 

with the hands. 

2. Maintenance of posture. Skeletal muscles constantly maintain 

tone, which keeps us sitting or standing erect. 

3. Respiration. Muscles of the thorax are responsible for the 

movements necessary for breathing. They are also involved in 

the production of body heat.  

4. Communication. Skeletal muscles are involved in all aspects of 

communication, such as speaking, gesturing, & facial expression. 

5. Constriction of organs and vessels. The contraction of smooth 

muscle within the walls of internal organs and vessels causes 

those structures to get smaller.  We call this constriction. 

Constriction can help propel and mix food and water in the 

digestive tract, propel secretions from organs, and regulate blood 

flow through vessels. 

6. Heart beat. The contraction of cardiac muscle causes the heart to 

beat, pushing blood to all parts of the body. 

Building on the work on the skeleton we divided the body into the axial 

musculature and the appendicular musculature: 

 The axial musculature consists of: 

o the muscles of the head, face and neck 

o the muscles of the abdomen 

 The appendicular musculature consists of: 

o The muscles of the shoulders  arm and hand 

o Muscles of the pelvic girdle (hip area), leg and  foot. 
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You learned about the important points within each muscle: 

 The point of origin of a muscle is the point at which the muscle is 

attached to the bone which does not move 

 The point of insertion of a muscle is the attachment point that 

moves when the muscles contracts. 

 

The final section was about how muscles work together to produce 

movement. The biceps and triceps are examples of antagonist pairs of 

muscles: when the muscles on the front of the arm (biceps) contracts the 

forearm moves up, when the muscles on the back of the arm (triceps) 

contract, the arm is straightened. 

 

Now you have completed your work on the muscular system – well 

done! It is a good idea to re-read the learning objectives and check that 

you have achieved them all before you move on to the next topic which 

is about the blood and circulatory system. 

 

Answers to Activities 

Activity 13 : Muscles 
1. Skeletal muscles contract voluntarily 

2. Skeletal muscles are striated or striped.   

3. Smooth muscles are found  in  my digestive system, blood 

 vessels, bladder, airways  and,  in a female, the uterus or womb 

4. Smooth muscles contract involuntarily,   

5. Smooth muscles are sometimes called non‐striated.   

6. The function of the cardiac muscle is to contract and relax to 

pump blood around the body. 

7. Cardiac muscle is a thick, tough, striped involuntary muscle. 

8. Voluntary muscles are muscles controlled by free will or 

consciously and involuntary muscles are those controlled 

automatically by the nervous system. 

 

Activity 14 : Axial skeleton 
The axial musculature is composed of muscles of 

 the head, face & neck 

 the abdomen 
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Activity 15 : Appendicular skeleton 
Appendicular musculature is composed of muscles of 

 the shoulders, arm & hand 

 the pelvic girdle, leg and foot 

 

 

Activity 16 : Muscle movement 
Term Meaning 

point of insertion  Attachment point that moves when the 

muscle contract 

antagonistic 

muscle pair 

The action of two muscles opposing one 

another 

point of origin Attachment point which does not move when the 

muscles contract 

tendon tissue which joins a muscle to a bone 
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Topic 4 The Circulatory 

System 
 

The circulatory system is the way blood and other fluids or liquids move 

around the body. The blood and these other liquids have an important 

role in many different processes which take place in the body. To 

perform these tasks blood and fluid have to be moved throughout the 

whole body – we say they have to circulate through the body. The way 

they are moved around the body is called circulation. 

The circulatory system has 2 sub-systems: 

 the cardio-vascular system 

 the lymphatic system 

The cardiovascular system includes the heart, blood vessels and blood. 

The lymphatic system includes lymph vessels, nodes, ducts and lymph 

fluid. In this topic you will learn how these body systems are structured 

and how they function. 

 

It is important for you as a therapist to know the direction in which the 

blood and lymph flows to be able to carry out treatments to promote 

good circulation of blood and lymph in clients.  

 

What is in this topic? 
In this topic there are 4 sections: 

Section 1 Structure of the heart and blood vessels 

Section 2 Blood and blood circulation 

Section 3 Structure of the lymphatic system 

Section 4 Functions of the circulatory system  

Learning objectives 
By the time you have completed this topic, you should be able to: 

 describe the structure of the heart 

 explain how blood circulates around the body 

 list the functions of blood 

 describe the structure and functions of the lymphatic system 

 explain the relationship between the blood circulatory system 

and the lymphatic system 
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Study Time 
It will take you 5 – 6 hours to study this topic. Be sure that you achieve 

all the learning objectives before you move on to the next topic. 

Section 1:  Structure of the heart & blood vessels 
In this section we will look at the structure of the heart and blood 

vessels. The function of the heart and blood vessels will be covered in 

Section 2. It is quite difficult to separate the structure of the heart and 

blood vessels away from how they function. So you may have to read 

these two sections through more than once. 

 

The Heart 
The heart is a large, hollow, muscular organ which pumps blood around 

the body. It is found between the lungs in the thoracic cavity, and tilts 

towards the left. It is about the size of your own fist. It is the centre of 

cardio-vascular activity. Look at Figure 35 to see what the heart looks 

like inside. 

 

 

 

 

 

 

 

 

 

 

 

Figure 35 : Inside the human heart 
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Chambers 

You can see from Figure 35 that the heart is divided into 4 chambers. 

The walls of these chambers are made of cardiac muscle. Remember you 

learned about cardiac muscle in Topic 1 & Topic 3.  The cardiac muscle 

contracts to push blood through the heart and the rest of the body.  

 

A simple representation of the heart looks like this. 

 

 

 

 

 

 

 

 

 

The two upper chambers are called the right atrium and left atrium.  

They receive blood from the rest of the body through 2 veins called the 

vena cava and pulmonary vein. 

 

The two lower chambers are called ventricles. They pass blood out of the 

heart along arteries called the aorta and the pulmonary artery. 

 

Valves 

Between the atria and the ventricles there are valves. These are flaps of 

connective tissue which are there to stop blood from going in the wrong 

direction. 

 

The tricuspid valve stops blood going into the right atrium when the 

right ventricle contracts. 

 

The semi lunar valves stop blood being 

sucked back into the ventricle when the 

ventricle relaxes. 

 

The bicuspid valve stops blood flowing 

back into the left atrium when the left 

ventricle contracts 

The bicuspid valve is also called the mitral valve. 

 

Now try Activity 18 to check your knowledge of how the heart is 

structured. 

 

Figure 36 : Closed and open 

semi lunar valve 
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Feedback 
It is important that you learn the names and functions of these important parts 

of the circulatory system. Make an effort to study them until you know them all 

and can recall and write them. 

Activity 17 : Structure of the Heart 
 

1. Name the 4 chambers of the heart. 

a.  

b.  

c.  

d.  

 

2.  Complete this table about the 3 valves of the heart, where they are found 

and their function. 

Name where found function 

 between left atrium & ventricle  

 

 

tricuspid   

 

 

  

 

prevents blood from flowing 

back into ventricles when 

ventricles relax 

 

 

3. Name the 2 veins that deliver blood to the heart. 

 

 

4. Name the 2 arteries that carry blood away from the heart. 
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Blood vessels 
Do you know the names of the different types of blood vessel in the 

human body? If you do, write them down in this space. 

 

 

 

You may have written that there are three different types of blood 

vessel; arteries, veins and capillaries. Figure 37 shows you the different 

types of blood vessel. They are different in important ways: 

 their structure 

 what they carry 

 where in the body they are found. 

 

 
 
Figure 37 : Structure of arteries, veins and capillaries 

 

Arteries  

These are thick-walled, muscular tubes. They carry blood away from the 

heart to the lungs where the blood picks up oxygen and they transport 

the oxygenated blood to the tissues of the body. They are found deep in 

the body and they are important in maintaining blood pressure. 

 

Veins  

These have thinner walls and are less elastic than arteries. They carry 

blood towards the heart; either deoxygenated blood from the body to 

the heart or oxygenated blood from the lungs to the heart. An important 

feature of veins is that they have valves which help to prevent back-flow 

of blood which is being transported back to the heart. 

 

It is important that you understand the difference between arteries and 

veins. Look at the table to see these differences more clearly. 

 

 

 

 

 

Arteries 
 

 Blood vessels which 

carry blood from the 

heart to the lungs 

 

 

Veins 

 
Blood vessels which 

carry blood towards 

the heart 

 

Oxygenated 

blood contains a lot 

of oxygen 

 

Deoxygenated 

blood has less 

oxygen 
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arteries veins 

carry blood away from the heart carry blood towards the heart 

carry oxygenated blood (except the 

pulmonary artery) 

carry deoxygenated blood (except the 

pulmonary vein) 

rapid blood flow under pressure slower flow under lower pressure 

blood flows in pulses blood flow is smooth 

thick wall, made of muscular, elastic 

tissue 

thinner walls made of less muscular 

tissue 

no valves contain valves to prevent blood from 

flowing in the wrong direction 

Capillaries 

Capillaries form an extensive network of tiny microscopic blood vessels 

which make sure that most cells are close to a blood supply. The walls 

are very thin which allows nutrients (such as oxygen and glucose) and 

waste products (such as carbon dioxide) to pass between the blood & cells. 

Now try Activity 19 to compare the different types of blood vessel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Feedback 
Check your table against ours at the end of the module. You may need to look 

back at the section to check which features relate to each of the different types. 

Make sure you fully understand the differences between the three types of blood 

vessel before you move on. 

 

Activity 18 : Blood Vessels 
Fill in the boxes to show the differences between the 3 different types of blood vessel. 

Some points have been given to help you. 

 

 Arteries Veins Capillaries 

Structure  

 

Thin walled and less 

elastic 
 

Type of blood 

and where it is 

carried to 

  Carry blood with nutrients & 

oxygen to cells; remove waste 

products like carbon dioxide 

Where found 

in the body 

Found deeper in the 

body 
  

 

Special 

features 

 Have valves to prevent 

back flow 
 

 

 

 

Capillaries 
Tiny vessels which allow 

nutrients and waste 

products to pass 

through 
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Section 2 :The blood & blood circulation 
How do you know that your heart is working? Write your idea here. 

 

 

 

 

You know that your heart is working because you can feel and 

sometimes hear it beating. The beats that you can feel and hear are the 

action of the heart working. It is pumping blood around your body. 

Activity 17 will teach you how to check your pulse correctly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Feedback 
You should learn to recognise when your heart is beating at a normal resting 

rate and how sometimes – like during exercise – your heart beat is faster. For 

most people, the resting heart rate is between 60 and 80 beats per minute. 

 

 

You know that the heart pumps blood around the body in blood vessels 

– but what is blood and how does this movement happen? We will 

explain what blood is and how it circulates around the body in this 

section. We will also explain the important aspect of blood pressure on 

the circulatory system. 

Activity 19 : Take your pulse 
 

Take your pulse to find out how many times your heart  

beats in a minute.  

 

 

 

You need a watch or clock which can count seconds. Place 2 fingers on the 

underside of your wrist on the same side as your thumb. Press gently until you 

can feel your pulse. This is the blood passing through an artery. When you can feel 

the pulse, count the number of beats in one minute.  

 

If you are good at maths you can count the beats for 15 seconds and multiply by 4! 

 

Note : It is important to use your fingers not your thumb to find the pulse in your 

wrist because your thumb also has a pulse and it could cause counting confusion! 
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What is blood made of? 
You know that your blood is a red liquid. It is made of 2 main parts: 

 plasma 

 blood cells 

Plasma 

This is a liquid part of the blood and is mostly water. Plasma also 

contains dissolved food substances, hormones, enzymes, gases and 

waste materials. 

Blood cells 

There are 3 different types of blood cells: 

 red blood cells 

 white blood cells 

 platelets 

 

Look at Figure 38 to see what 

blood is made of. 

 

Red blood cells carry oxygen 

from the lungs to the cells. In 

Topic 1, you learned that red 

blood cells do not have a 

nucleus. This is to make space 

for an important substance 

called haemoglobin. This is 

used in transporting oxygen around the body. 

 

White blood cells have a nucleus and are part of the defense system of 

the body. They produce antibodies that help fight infections in the body. 

 

Platelets are responsible for clotting the blood when there is a wound. If 

we cut ourselves and we did not have platelets in our blood then the 

blood would not stop flowing. Platelets contain fibrinogen that produces 

a substance called fibrin. When you cut your finger, fibrin forms a mesh 

over the wound and blood cells stick to this mesh forming a scab.  

 

Now do Activity 20 to check your understanding of blood. 

 

Red blood cells  
 

carry oxygen to 

the cells 

 

White blood 

cells  
 

Produce 

antibodies that 

help fight infection 

 

Platelets  
 

Special cells 

responsible for 

clotting blood 

when there is a 

wound 

Figure 38 : Components of blood 
 

Haemoglobin 
 

substance found in 

red blood cells 

which joins with 

oxygen 
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Feedback 

Blood is such an essential part of the human body – you must be very clear 

about how it is structured and how it functions. Check your answers against 

ours at the end of the topic. You should be able to get all the answers right if you 

have read the section carefully.

Activity 20 : Blood  
1. The liquid part of blood is called _____________ 

 

2. The 3 different kinds of cells found in blood are 

  

  

  

 

3. List 5 things transported by blood 

  

  

  

  

 

4. What is the function of platelets? 

 

 

 

5. How is oxygen transported by the body? 

 

 

 

6. Which blood cells contain haemoglobin? 
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How does blood circulate round the body? 
We know that the heart is the center of the blood circulatory system as it 

is the pump which makes this system work.  We call it a double 

circulatory system because there are 2 loops – one from the heart to the 

lungs and back and another from the heart to the rest of the body and 

back. 

 

We call the first loop – from the heart to the lungs and back – the 

pulmonary circulatory system. 

 

We call the second loop – from the heart to the rest of the body and back 

– the systemic circulatory system. 

 

Look at Figure 39 and we will explain how the double circulatory 

system works. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 39 : Double circulation system  
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1. First, find the heart in the centre of the diagram. 

2. You can see the blood vessel leaving at the top of the heart. The 

blood is coloured in blue because this is deoxygenated blood. This 

means it is carrying more carbon dioxide than oxygen. The blood 

vessel is called the pulmonary artery and it divides so that blood 

goes to both the left and right lung. 

3. When the blood reaches the lungs the carbon dioxide is exchanged 

for oxygen in the lung capillaries. The blood is now coloured red in 

our diagram as it is oxygenated or oxygen-rich blood. 

4. The oxygen-rich blood enters the pulmonary veins and then returns 

to the heart, through the left atrium. The oxygen-rich blood then 

passes through a one-way valve into the left ventricle where it will 

exit the heart through the main artery, called the aorta. The left 

ventricle's contraction forces the blood into the aorta and the blood 

begins its journey throughout the body. 

5. The blood leaves the heart via the aorta – at the top of the heart. You 

can see that the aorta splits and some blood goes to the head and 

some to the rest of the body.  

6. When the blood reaches the cells it exchanges food and oxygen for 

waste products and then returns to the heart. On our diagram it is 

now shown in blue as it is oxygen-poor and waster-rich.  

7. The blood re-enters the heart via the large vein called the vena cava. 

It flows into the right atrium. 

8. The blood passes through the heart and starts on the circulation 

again by passing out of the heart through the pulmonary artery to 

the lungs. 

 

 

How blood passes through the heart 
Now you have an idea of how the blood circulates around the body. Let 

us look in more detail at how it passes through the heart.  

 

Figure 40 shows the inside of the heart. 
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1. The veins bring deoxygenated blood to the heart, entering the right 

atrium through the vena cava.  

2. The right atrium fills with the deoxygenated blood and then 

contracts, pushing the blood through a one-way valve into the right 

ventricle.  

3. The right ventricle fills and then contracts, pushing the blood into 

the pulmonary artery which leads to the lungs. 

4. Fresh, oxygen-rich blood enters the heart through the pulmonary 

veins and flows into the left atrium.  

5. The blood then passes through a one-way valve into the left 

ventricle.  

6. The contraction of the left ventricle forces the blood into the aorta 

and the blood flows to the rest of the body.  

 

Figure 40 : The inside of the heart 
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How does blood reach all the cells in the body? 

Look at Figure 41 to see how the arteries, veins and capillaries all work 

together to bring oxygen to the cells and take away carbon dioxide. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note : In these diagrams, veins are shown in blue and arteries in red. 

This is to show that arteries carry oxygenated blood (the red signifies the 

red blood cells carrying the oxygen. Blood with no oxygen is shown in 

blue. 

 

Blood Pressure 
Blood pressure is the force exerted by the blood on the walls of any 

blood vessels, particularly the arteries. It is created by the contraction of 

the ventricles in the heart. When blood reaches the capillaries it is 

important that nutrients pass out of the blood and into the cells. It is the 

blood pressure that forces out these nutrients (this process is called 

filtration). Since blood pressure is so important, there are many things 

the body does to make sure the blood pressure stays at the right level. 

 

You will learn more about blood pressure at Level 3. In beauty therapy 

most treatments performed on the human body will stabilize the blood 

pressure in order to maintain a healthy body.  

 

Complete Activity 21 to check your knowledge of the double circulatory 

system. 

 

 

 

 

 

 

Figure 41 :  The connection between arteries, veins and capillaries 
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Feedback 

Well done! You have now finished Section 2 and you have checked your 

understanding. Please check your answers against ours at the end of the 

module. If you got a question wrong, then please go back to the relevant section 

and read again. 

Activity 21 :  Double Circulatory System 
 

1. Describe the circulation of blood in the pulmonary circulation system. 

 

 

 

 

 

2. Describe the circulation of blood in the systemic circulation system. 

 

 

 

 

 

 

3. What happens in the capillaries? 

 

 

 

4 What is blood pressure? 
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Section 3 :  Structure of the Lymphatic System 
The lymphatic system is a secondary circulation system alongside the 

blood (vascular) system. It acts as a support to the blood circulation 

system as it is the waste disposal and drainage system for the tissues of 

the body. The lymphatic system does not contain blood, but a fluid 

called lymph (say limf). The lymph system is also involved in protecting 

the body against disease and providing immunity against attack from 

harmful organisms. 

 

What forms the lymphatic system? 
There are 4 main parts of the lymph system: 

 lymph fluid 

 lymph nodes 

 lymph vessels 

 lymph ducts 

 

Look at Figure 42 to see how the system is formed then we will explain 

how each part of the lymphatic system works. 

 

 

 

 

 

 

 

 

 

 

 

 Figure 42 : Lymphatic system 
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Lymph Fluid  

Lymph fluid is a colourless, watery fluid that circulates through the 

lymphatic system. Nutrients and other substances in the blood do not 

pass straight into the cells. These substances pass from the blood into 

tissue fluid via the capillaries. Tissue fluid is a liquid that surrounds the 

cells and keeps them moist and supplied with nutrients. After the 

nutrients and oxygen have passed into the cells, most of the fluid goes 

back into the blood in the capillaries. However, some fluid does not 

return to the blood. This tissue fluid is returned to the blood through the 

lymphatic system. 

 

Look at Figure 43 to understand the relationship between blood and 

lymph. 

 
 

Figure 43 :  Interaction between blood and lymph 

Lymph fluid is drained off by tiny lymphatic vessels which join together 

to form larger lymph vessels which carry the lymph fluid towards the 

heart. 

Lymph vessels 

Lymph vessels start as close-ended capillaries in spaces between cells. 

Here they have very thin walls so that tissue fluid can enter. Just as 

blood capillaries join up to form veins, lymph capillaries join to form 

larger lymph vessels. As the lymph vessels get nearer to the heart, they 

have small valves to prevent the lymph fluid from flowing back. 

Lymph nodes 

Along the path of the lymph vessels towards the heart there are 

reservoir areas known as lymph nodes. These are round, oval, or bean-

shaped bodies distributed in groups along the lymph vessels throughout 

the body. Lymph nodes vary in size from a pin-head to an almond.  

 

The function of a lymph node is to filter bacteria and other foreign 

material and remove it from the lymph fluid before lymph is returned to 

the blood. This prevents bacteria from getting into the blood. Lymph 

nodes contain special white blood cells or lymphocytes, which destroy 

the bacteria. The lymph nodes are connected together so that lymph 

 

tissue fluid 

 

Fluid which has 

passed out of the 

blood into spaces 

between cells 

Figure 44 : Lymph Node 
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leaving one lymph node is carried to another lymph node, and so on. 

There are about 100 lymph nodes in the body. Figure 44 shows what a 

lymph node looks like. 

Lymph ducts  

After passing through the lymph nodes, the lymphatic vessels come 

together to form larger vessels called lymphatic ducts, each of which 

drains into the two main ducts (or tubes) – the thoracic duct and the 

right lymphatic duct. These were shown in Figure 42. 
 
 

How does lymph move around the body? 
Lymph is not pumped around the body like blood but is kept moving 

along the vessels when skeletal muscle contracts. The lymph vessels that 

run alongside these muscles are squeezed and this forces lymph along 

them. Valves in the lymph vessels prevent back-flow of lymph. Because 

there is no ‘pump’ it means that the flow of lymph can become slow and 

this means waste products are not removed from the body as efficiently 

as they should be. 
 

Now try Activity 21 to check your knowledge of the structure of the 

lymphatic system. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Feedback 
Check your answers against ours at the end of the module. It is important that 

you understand the lymphatic system well.  

Activity 22 : Structure of the Lymphatic System 
1. Name the 4 main parts of the lymphatic system 

a) 

b) 

c) 

d) 

2. What is the smallest lymph vessel called? 

 

3. Explain the function of lymph nodes. 

 

 

4. Roughly how many lymph nodes are found in the body? 
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Section 4 Functions of the circulatory system  
So far, you have learned about the structure of the heart and blood 

vessels, the composition of blood and the double circulatory system in 

the body. We have also discussed the structure of the lymph system. As 

we have considered the different parts of the circulatory system we have 

also touched on some of the functions of these parts of the body. In this 

last section in Topic 4, we will provide more detail on the functions of 

these different elements of the cardio-vascular and lymphatic-vascular 

systems. 

 

Functions of the cardio-vascular system 

1.  Blood as Carrier 

The blood carries water, oxygen, food and secretions to all cells 

of the body. It carries away carbon dioxide and waste products 

to be eliminated through the lungs, skin, kidneys and large 

intestine. The circulatory system enables the blood to circulate 

around the body carrying these products. 

Figure 45 shows the oxygenated (red) and deoxygenated (blue) 

blood being carried between the lungs and the heart. 

 

 

 

 

2.  Blood as Regulator 

The blood helps to equalize body temperature, thus protecting the body 

from extreme heat and cold. You know that when you get hot, your skin 

goes red – especially your face where the capillaries are near to the 

surface. The red colour is caused by the capillaries getting bigger or 

dilating to allow more heat to escape. This makes your skin look red. 

You will learn more about how heat is regulated in the body in Module 

2 when you find out about the integumentary system 

 

3.  Blood as Protector 

Blood helps to protect the body from 

harmful bacteria and infections, 

through the action of the white 

blood cells. It produces antibodies to 

combat infection. It also forms clots, 

to close injured blood vessels and 

prevent the loss of blood. 

Figure 45 : Heart & lungs 

Figure 46 : White blood cells 
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Functions of the lymph-vascular system  
The lymphatic-vascular system has 2 main functions : 

4. protection  

5. drainage 

Protection 

The lymphatic system removes bacteria and other foreign materials from 

the blood. It does this by producing lymphocytes which are a special 

kind of white blood cell. The lymphatic system also produces antibodies 

to fight infection. 

Drainage 

You learned in Section 3 that tissue fluid surrounds the cells. Most tissue 

fluid passes back into the blood at the capillaries. Tissue fluid that does 

not return to the blood but passes into the lymph vessels becomes 

lymph. The lymph system then returns this fluid to the blood. If tissue 

fluids were not returned to the blood, blood pressure and quantity 

would both fall. 

 

 

 

 

 

 

 

 

 
 

Feedback 
Check your explanation against ours at the end of the topic. 

Activity 23 : Functions of the cardio-vascular & lymphatic systems 
 

Explain in your own words how the lymphatic system works with the cardio-vascular 

system in the human body and what functions it performs. 
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Summary Topic 4  : Circulatory system 
 

The human body has a double circulatory system which controls the 

circulation of blood from the heart through the body and back to the 

heart and from the heart to the lungs and back. The heart is divided into 

right side and left side. The right half collects blood from the body and 

pumps it to the lungs. In the lungs it collects oxygen and carbon dioxide 

is removed. The left half collects blood from the lungs and pumps it to 

the body. 

 Deoxygenated blood comes from the body into the right 

atrium along the vena-cava. 

 The right atrium contracts and blood passes through the 

tricuspid valve to the right ventricle. 

 The right ventricle contracts forcing blood into the 

pulmonary artery 

 The tricuspid valve stops blood going into the right atrium 

when the right ventricle contracts. The semi lunar valves stop 

blood being sucked back into the ventricle when the ventricle 

relaxes. 
 

There are three different types of blood vessel. Arteries are larger and 

more muscular and they pump oxygenated blood around the body. 

They are found deep in the body. Veins are thinner-walled and return 

blood from the body to the heart, via the lungs. Veins have valves to 

prevent blood from flowing back down them. The smallest blood vessels 

are capillaries which are very small and thin walled. 
 

The three functions of blood are transport, protection and regulation. 
 

Included in the circulatory system is the lymphatic system. This 

supports the venous system (heart, arteries, veins and capillaries) and 

helps to drain waste products from tissues. The lymph system is made 

up of the lymph vessels, nodes and ducts which transport the lymph 

fluid. You learned that the lymph system has no pump or valves like the 

venous (blood) system but that the lymph fluid is moved along the 

vessels by the action of the muscles. The 2 main functions of the lymph 

system are to drain waste products from the tissues of the body and help 

protect against infection. 
 

We have given you 7 activities to complete in this topic. Remember that 

the activities are specially designed to help you to check your own 

progress. If you just look at our answers at the end of the topic then you 

will find you have problems when it is time for your formal assessment. 
 

We hope you have found it interesting to learn about the circulatory 

system. Check that you have achieved all the learning objectives before 

you move on to the last topic in this module which is about respiration. 
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Activity Answers 

Activity 17 

1. The 4 chambers of the heart are: 

a. right atrium 

b. left atrium 

c. right ventricle 

d. left ventricle 
 

2.  The valves of the heart 

Name where found function 

bicuspid or mitral valve between left atrium & 

ventricle 

prevents blood from 

flowing back into the left 

atrium when the left 

ventricle contracts 

tricuspid valve between right atrium & 

ventricle 

prevents blood from 

flowing back into the 

right atrium when the  

right ventricle contracts 

semi lunar 

valve 

aorta & pulmonary 

artery 

prevents blood from 

flowing back into 

ventricles when 

ventricles relax 

 

3. The 2 veins that deliver blood to the heart are the pulmonary 

vein and the vena cava. 

4. The 2 arteries that carry blood away from the heart are the aorta 

and pulmonary artery. 

Activity 18 

 Arteries Veins Capillaries 

Structure Thick walled, muscular 

and elastic tubes 

 

Thin walled and 

less elastic 
Thin walled, tiny 

microscopic blood 

vessels 

Type of blood 

and where it is 

carried to 

Carry pure blood     

from the heart to 

tissues 

 

Carry impure 

blood from the 

tissues back to the 

heart 

Allow passage of 

nutrients and waste 

products between 

blood cells and the 

tissue cells 

Where found 

in the body 

Located deeper in the 

body 
Located closer to 

the outer surface 

of the body 

 

Located closer to the 

outer surface of the 

body 

Special 

features 

Help maintain blood 

pressure 

Have valves to 

prevent back flow 
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Activity 19 

The average resting heart rate for an adult is between 60 and 80 beats 

per minute. It varies between different people. 

 

Activity 20 

1. The liquid part of blood is called plasma. 

2. The 3 different kinds of cells found in blood are 

 red blood cells 

 white blood cells 

 platelets 

3. 5 things transported by blood: 

 oxygen 

 carbon dioxide 

 dissolved food 

 water 

 waste materials 

4. The function of platelets is to help with blood clotting when there 

is a wound. Platelets contain fibrinogen which produces a 

substance called fibrin. This forms a mesh over the wound and 

helps to form a scab. 

5. Oxygen is transported by the body in the blood. It is carried by the 

red blood cells which contain haemoglobin. 

6. Red blood cells contain haemoglobin. 

 

Activity 21 

1. In your description of the pulmonary circulation system you 

should have mentioned: 

 Deoxygenated blood leaving the heart via the pulmonary 

artery and going to the lungs. 

 Blood exchanging carbon dioxide for oxygen in the lungs and 

returning to the heart via the pulmonary vein 

2. In your description of the systemic circulation system you should 

have mentioned: 

 oxygenated blood leaves the heart via the aorta and goes to 

the head and the rest of the body. 

 deoxygenated blood returns to the heart via the vena cava the 

blood circulate form the heart to the rest of the body. 

3. The exchange of gases, oxygen and carbon dioxide takes place in 

the capillaries. 

4 Blood pressure is the force exerted by blood on the walls of any 

blood vessel. Blood pressure is usually measured in the arteries 

of the arm. 
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Activity 22 

1. The 4 main parts of the lymphatic system are: 

a) lymph fluid 

b) lymph vessels 

c) lymph ducts 

d) lymph nodes 

2. The smallest lymph vessel is called the lymph capillary. 

3. The function of lymph nodes is to filter bacteria and other waste 

material and remove it from the lymph fluid. 

4. There are roughly 100 lymph nodes found in the body. 

 

Activity 23 

We cannot know exactly what you have written but these are the points 

you should have mentioned. 

 

The lymphatic system is an aid to the cardiovascular system. Lymph 

starts off as blood plasma. Blood in the capillaries provides nutrients to 

tissues. Some of the fluid in the blood will pass through the walls of the 

capillaries into tissue spaces. Here it is no longer blood as the red blood 

cells will have remained in the capillaries. Therefore a clear fluid enters 

the lymphatic vessels and it becomes lymph. Lymph reaches parts of the 

body not reached by blood. 

 

The function of the lymphatic system is to help protect the body against 

disease and provide immunity against attack from harmful organs 
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Topic 5 The Respiratory System 
As you learned in Topic 1 of this module, respiration is the process by 

which oxygen is taken into the body to burn food materials for energy 

needed to sustain life. The respiratory system is made up of organs that 

exchange the gases (oxygen and carbon dioxide) between the red blood 

cells and the atmosphere. We call this system for breathing air in and out 

and using the oxygen in our bodies, the respiratory system. You know 

that oxygen is more essential than either food or water. A person can 

live for more than 60 days without food, a few days without water and 

only a few minutes without oxygen. 

 

The respiratory system is responsible for breathing oxygen into our 

bodies and removing carbon dioxide. You know from your work in the 

last topic that the circulatory system is responsible for moving oxygen 

through the blood vessels to all the cells of the body. The two systems 

also work together to remove the waste product, carbon dioxide.  But 

how does the oxygen get into the blood? In this topic we will describe 

the parts of the body which are involved in the respiratory system and 

explain what happens when we breathe in and out. 

 

Warning – there are a lot of new words in this topic and some of them 

are difficult to read and say. Make an effort to become familiar with 

these words so that you can say and write them correctly. 

What is in this topic? 
In this topic there are 3 sections: 

 Section 1  What forms the respiratory system? 

 Section 2  The exchange of gases 

 Section 3  What happens when we breathe?   

Learning objectives 
By the time you have completed this topic, you should be able to: 

 describe the main organs of the respiratory system 

 describe how the respiratory system works 

 explain how gases are exchanged in the body  

 explain what happens during inspiration and expiration 

Study Time 
We expect it will take you 4 – 5 hours to complete this topic and all the 

activities. But do no worry if it takes you more or less time than this, we 

do not all work at the same pace.  

Breathing 
 

process by which 

oxygen is taken 

into the body and 

carbon dioxide is 

removed  

Respiration 
 

process by which 

oxygen is used to 

produce energy in 

cells  
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Section 1 What forms the respiratory system? 
In this section we are going to look at which body parts are involved in 

respiration. We call these organs and their processes the respiratory 

system.  The human body breathes constantly to provide oxygen to the 

cells and to get rid of the waste product, carbon dioxide; you know that 

if it did not then it would die within a few minutes.  

 

Why we need oxygen 
The cells in our body always need energy. The energy comes from food, 

but in order to get the energy out of food, oxygen is needed. The release 

of energy from food that takes place in our cells is called cellular 

respiration and can be compared to burning coal. A piece of coal 

contains energy, just as food does. You can only get the energy out of 

coal by burning it with oxygen. As soon as you take the oxygen away, 

the fire goes out. When cells respire, they get energy out of the food, but 

also make waste which is carbon dioxide.  The process can be 

represented like this: 
 

 

oxygen + food = energy & carbon dioxide 
 

 

The Respiratory System 
The respiratory system is concerned with breathing. Breathing is about 

getting air in and out of the lungs. The lungs are the place where oxygen 

and carbon dioxide are exchanged between the air and the blood. Look 

at Figure 47 to see which parts of the body are involved in respiration. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 47 : The respiratory system 
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The respiratory system involves 3 main parts;  

1. the upper respiratory tract  

2. the lower respiratory tract 

3. the diaphram (say DIE-a-fram) 

 

The upper part is above the throat and the lower part is below the 

throat. We will now study these in more detail. 

 

The upper respiratory tract 
The upper respiratory tract contains the respiratory organs above the 

throat. You can see their position in Figure 48. These organs are: 

1. nose or nasal cavity  

2. throat – called the pharynx (say FAR-inks) 

3. voice box – called the larynx (say LAR-inks) 

4. epiglottis (say ep-ee-GLOT-iss) 

5. top of the windpipe – called the trachea (say trac-KEY-a) 

 

 

 

 

 

 

 

 
Figure 48 : Upper respiratory tract 

1.   Nasal cavity (nose) 

When we breathe, air in brought into the body through the nose through 

the nostrils. The nostrils are lined with tiny hairs which prevent irritants 

such as dust from entering the lungs. As air enters the nose it is warmed 

to body temperature and moistened by contact with a mucous 

membrane.   

 

What does the nose do in breathing? 

The nose warms, moistens and filters air. That is, it removes dust and 

bacteria from the air as it enters the body 

 

moisten 

to make wet or 

damp 

 

mucus 

membrane 

the lining of body 

parts which add 

moisture through 

secretions 
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2.  Pharynx (throat) 

The throat is a tube  about 12-14 cms long, leading from the mouth and 

nose to both the respiratory and digestive tracts. The throat is also called 

the pharynx, which together with trachea and nose form the upper 

respiratory tract. 
 

What does the throat do in breathing? 

The throat carries air from the nose to the top of the trachea (windpipe). 

3  Larynx (voice box) 

The wall of the larynx is made of pieces of cartilage which is a firm but 

flexible material and keeps the larynx permanently open. Although the 

larynx is mostly involved in speaking (that is why it is called the voice 

box) it also assists with breathing. There are two folds of mucous 

membrane, called the vocal cords. Sound is made when air passes 

between these vocal cords.  

 

What does the larynx do in breathing? 

1. It carries air from the throat (pharynx) to the trachea. 

2. It warms, moistens & filters the air as it passes towards the trachea. 

3. It contains the epiglottis which stops food going down the windpipe 

(trachea) when we swallow. 

4. It contains special cells which are sensitive to foreign bodies. These 

cells trigger violent coughing which expels food. 

4.  Epiglottis 

The epiglottis is an elastic piece of cartilage that lies at the top of the 

larynx. When food is swallowed, the epiglottis closes and forms a lid on 

the larynx. This stops food 'going down the wrong way' (in other words 

down to the lungs).  
 

What does the epiglottis do in breathing? 

It prevents food from entering the windpipe and causing choking.  

5.  The trachea (wind pipe) 

The trachea is about 13 cm long and runs down the neck in front of the 

oesophagus (the tube that carries food to the stomach) from the larynx to 

the bronchial tubes entering the lungs. It is lined with mucous 

membrane which traps dust and moves it up towards the pharynx away 

from the lungs. The walls of the trachea are supported by 'C' shaped 

rings of cartilage. This means that the cartilage does not go all the way 

round the trachea. 
 

What does the trachea do in breathing? 

The trachea carries air from the larynx to the bronchial tubes entering 

the lungs. 
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Now try Activity 24 to check your understanding of the upper 

respiratory tract. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

Feedback 

If you have read this section carefully then you will have no problem in 

answering these questions. Check your answers against ours at the end of the 

topic. if you did not manage to get them all correct, then you may need to read 

the section again. 

Activity 24: The upper respiratory tract 
 

1. Name the 3 parts of the respiratory system. 

a.  

b.  

c.  

d.  

 

2. Name 5 parts of the upper respiratory tract 

a.  

b.  

c.  

d.   

e.  

 

3. What happens when food goes down the larynx by mistake? 

 

 

 

4. What is the function of the nose in breathing? 

 

 

 

5.  What is the function of the trachea in breathing? 

 

 

 

6. What is the function of the larynx in breathing? 

 

 

 

 



Module 1 :The Human Body 

 

BTEP Certificate in Beauty Therapy Page 90  

 

Lower Respiratory Tract 
The lower respiratory tract contains the organs that are in the chest. 

These are the: 

1. lower trachea 

2. lungs (which contain bronchi and alveoli) 

 

Look at Figure 49 to see the lower respiratory tract & diaphragm. 

 

 
Figure 49: Lower respiratory tract & diaphragm 

1.   Lower trachea 

We covered the trachea in the upper respiratory tract. It is the part of the 

respiratory system which links the upper and lower respiratory tracts. 

The trachea passes air from the nose to the lungs. 

 

What does the lower trachea do in breathing? 

The function of the lower trachea is to pass the air which entered 

through the nasal cavity and travelled through the pharynx & past the 

larynx and into the trachea – on to the lungs through the bronchial 

tubes. 

2. Lungs 

The lungs are the principal organs of the respiratory system and are 

found in the chest or thoracic cavity. They are grayish in colour and look 

like a sponge. The main parts of the lungs are: 

 bronchus & bronchioles 

 alveoli 

 

What do the lungs do in breathing? 

It is in the lungs that the exchange of gases takes place. Oxygen is passed 

into the blood from the lungs for transport to the rest of the body. 

Carbon dioxide moves from the blood to the lungs and is expelled from 

the body through the upper respiratory tract. 

Look at Figure 50 to see how the lungs are formed. 
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Figure 50 :  Lungs, bronchus and bronchioles 

 

2.1 Bronchi and Bronchioles 

Note:  bronchus = singular  bronchi = plural 

 

In the chest, the trachea divides into two, one branch going into each 

lung. At this point the branches are called bronchi. Like the trachea, the 

bronchi are supported by 'C' shaped rings of cartilage, and are lined 

with a mucus membrane. 

  

Inside each lung, the bronchi divide and divide into smaller and smaller 

tubes so that they look like the branches of a tree. The smaller branches 

are called bronchioles which are not supported by cartilage.  

 

What do bronchi and bronchioles do in breathing? 

The function of the bronchi and bronchioles is to pass air from the upper 

respiratory tract to the place where the exchange of gases occurs – the 

alveoli. 

2.2 Alveoli 

Note:  alveolus = singular   alveoli = plural 

 

The smallest bronchioles end in air 

sacs called alveoli which are shown 

in Figure 51. 

 

In both lungs there are altogether 

about 7 million alveoli. If they were 

opened up and spread out they 

would cover a tennis court! This 

means they have a very large 

surface area which is needed so 

enough oxygen can pass from the 

alveoli to the blood.  

Figure 51 : Alveoli & bronchioles 
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The walls of the alveoli are very thin (they are made from simple 

epithelial cells) and are lined with tissue fluid. Each alveolus is 

surrounded by a network of capillaries. 

 

What do alveoli do in breathing? 

It is in the alveoli that the oxygen passes out of the lungs and into the 

blood. Carbon dioxide from the blood passes from the blood to the 

lungs. 

 

The Diaphragm 
The diaphragm is a sheet of muscle which 

forms the floor of the thoracic cavity. You 

can see this in Figure 52. 

 

 

 

 

 

 

 

 

 

 

 

 

What does the diaphragm do in breathing? 

The action of the diaphragm is important because it is this which makes 

the lungs work. The lungs do not work by themselves but function due 

to the change of air pressure in the thoracic cavity. This change in 

pressure is caused by the diaphragm contracting and relaxing. We will 

explain this in more detail in the next section. 

 

The breathing system is quite complex in the human body and you may 

need to read through this section again to be sure that you are clear on 

what all the different parts are and what they do. When you feel 

confident that you have mastered this information, try Activity 25 to 

check your progress. 

 

 

 

 

 

 

 

 

 

 

Figure 52 : Diaphragm 
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Feedback 

There is quite a lot to learn in the structure of the lower respiratory tract. If you 

study carefully then you will surely learn it well. Check your answers against 

ours at the end of the topic. 

 

You have now finished the first section of this topic. Read through the 

main points of the section above. As you read through, make sure you 

have understood the work covered before you go to the next section. In 

Section 2 you will learn about how gases are exchanged in the lungs. 

 

Activity 25 : The lower respiratory tract 
1. What are the two main parts of the lower respiratory tract? 

 

 

2. Label this diagram of the lungs. 

 

 
 

 

3. What is the diaphragm? 

 

 

 

 

4. What happens in the alveoli? 
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Section 2 The Exchange of Gases  
Now that you know the structure and function of the respiratory 

system, we are now going to look at the mechanism of breathing or  

what makes air go in and come out of the lungs. 

 

Can you remember where we said the exchange of gases between the air 

and the blood takes place? Write your ideas in this space. 

 

 

 

 

The exchange of gases between the air and blood takes place in the 

alveoli. Look at Figure 53 and follow these steps to see how the 

exchange takes place: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 53 : Exchange of gases in the aveoli 

 

1. The air in the alveoli that has just been breathed in contains quite a 

large amount of oxygen – more than in the blood capillaries that 

cover the alveoli.  

2. Oxygen therefore passes out of the alveoli and into the blood. 

3. Carbon dioxide is a waste gas made when cells respire.  

4. In the cells, carbon dioxide passes into the blood which carries it to 

the lungs.  

5. Carbon dioxide is therefore in a fairly high concentration in the 

blood capillaries covering the alveoli, whilst the air in the alveoli 

contains less carbon dioxide.  

6. Carbon dioxide passes out of the blood and into the air in the alveoli. 

It is then breathed out. 

Now try Activity 26 to make sure you fully understand how the 

exchange of gases works. 
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Feedback 

It is important that you are able to describe the structure of the parts of the 

respiratory system in terms of their function. Check your answers against ours 

at the end of the topic. 

 

Activity 26 : Exchange of gases 
1. Give three ways in which the alveoli are well suited to their function of 

gaseous exchange.  

 

 

 

 

 

 

2. Describe the process of gas exchange between the alveoli and the blood. 
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Section 3 What happens when we breathe? 
Welcome to this last section of this topic on respiration. Now we are 

going to look at what happens in the respiratory organs when we 

breathe in and out. 

 

First, we want you to do something …..open your mouth … now open it 

wider! What happens? 

 

Of course nothing happens. Air does not automatically go into your 

lungs. You have to do something to make it go in and come out again. 

Try putting your hands flat, fingertips lightly touching, just underneath 

your chest. Now take a deep breath in and look at what your fingers do. 

You should notice that they move apart slightly. What do you think is 

happening inside your chest cavity (thorax)? Write down your idea here. 

 

 

 

When you breathe in, (which is also called inspiration) the volume (size) 

of the chest cavity (thorax) and lungs gets bigger. This increase in size of 

the lungs causes the air pressure inside the thoracic cavity to fall. It is the 

fall in pressure in the thoracic cavity that draws air into the lungs. Let's 

find out how this increase in volume is brought about. It involves the 

diaphragm. 

 

The Diaphragm 
You learned in Section 1 that the diaphragm is a sheet of muscle which 

forms the floor of the thoracic cavity. When the diaphragm is relaxed, it 

is dome-shaped, pointing up towards the lungs. When it contracts it 

flattens; this pulls down the thorax, increasing the volume of the 

thorax and thus decreases the pressure in the lungs. You can see this in 

the Figure 54. 

 

 

 

 

 

 

 

 

 
 
Figure 54 : Breathing in (diaphragm is dome-shaped and breathing out (diaphragm is 

flatter.) 
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How we breathe 

There are two sets of muscles that move the ribs. The muscles are 

antagonistic (remember that you learned in Topic 3 that this means that 

they do the opposite of each other). They are called the external and 

internal intercostal muscles.  

Inspiration – breathing in 

1. When we inhale, the external intercostal muscles contract and 

the ribs are moved up and out, expanding the rib cage. 

2. The diaphragm contracts, pulling downwards.  

3. The actions of the diaphragm and ribs cause the lungs volume to 

increase and the lung pressure to decrease. 

4. Air rushes in from outside to bring the pressure back to normal 

(the same as the air pressure outside). 

Expiration – breathing out 

1. When we exhale, the diaphragm relaxes and moves up (it 

becomes dome-shaped).  

2. The external intercostal muscles relax and the ribs move down 

and in.  

3. The actions of the diaphragm and ribs cause the lung volume to 

decrease, and the lung pressure to increase.  

4. Air rushes out to bring the pressure in the lungs back to normal 

(the same as air pressure outside). 

 

Now it is time for you to try Activity 27 – which is the last activity in this 

topic and in this module. 
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Feedback  

The action of breathing can be quite difficult to understand – even though we all do it 

several thousand times a day. It is important that you fully understad the process and how 

the different parts of the respiratory system work together to keep us alive. Check your 

answers against ours at the end of the topic.

Activity 27 : Breathing 
 

1. Which shape of a diaphragm will result in the chest cavity getting bigger? 

 

 

 

2. Describe what happens when we breathe in. 

 

 

 

 

 

 

3. Describe what happens when we breathe out. 
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Topic Summary : The Respiratory System 
 

You have now finished this topic about the respiratory system. Read 

through the summary to make sure you understand each point. If there 

is any part of this unit you are unsure about you can re-read the section ,  

look it up in a textbook or ask your tutor for help, do not just leave it. 

 When cells respire, energy is released from food. Oxygen is 

needed for respiration and carbon dioxide is produced as waste. 

 The respiratory system moves air in and out of the lungs. In the 

lungs, oxygen passes out of inhaled air and into the blood. 

Carbon dioxide passes out of the blood, into the air in the lungs 

and is exhaled. 

 The upper respiratory tract includes the nose, pharynx, larynx 

and upper trachea. In other words – those organs not in the chest 

cavity (or thorax). 

 The lower respiratory tract is made of the lower trachea and 

lungs. The lungs contain the bronchi, bronchioles and alveoli. 

 The nose warms, moistens and filters the air. It also detects smell 

 The nose, pharynx, larynx, trachea and bronchi are lined with 

mucous membrane which contains special cells. These cells make 

mucus which traps dust and bacteria.  

 The pharynx, larynx and trachea carry air to the lungs. 

 The larynx is also the voice box and it contains the epiglottis 

which prevents food from entering the airway (trachea). 

 The bronchi and bronchioles carry air through the lungs to the 

alveoli. 

 The trachea and bronchi are supported by 'C' shaped rings of 

cartilage. 

 Gas exchange occurs at the alveoli, between air and blood. 

 When we inhale, air moves into the lungs because the pressure in 

the lungs decreases. The decrease in pressure is caused by an 

increase in lung volume. This is achieved by the diaphragm 

flattening and the ribs rising up and out. 

 When we exhale, air moves out of the lungs because the pressure 

in the lungs increases. The increase in pressure is caused by a 

decrease in lung volume. This is achieved by the diaphragm 

relaxing and becoming dome-shaped and by the ribs moving 

down and in. 
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Answers to Activities in Topic 5 

Activity 24: The upper respiratory tract 
1.  The parts of the respiratory system. 

a. the upper respiratory tract  

b. the lower respiratory tract 

c. the diaphragm 

2.  5 parts of the upper respiratory tract are 

a. nose or nasal cavity  

b. throat – called the pharynx  

c. voice box – called the larynx 

d. epiglottis  

e. top of the windpipe – called the trachea 

3. When food goes down the larynx by mistake the special cells lining 

the larynx will be sensitive to foreign bodies and therefore will 

trigger violent coughing which expels food. 

4. The function of the nose is to draw air through the nose into the 

pharynx or throat for passage to the lungs. 

5. The function of the trachea is to trap dust and move it upwards the 

pharynx away from the lungs 

6. The function of the larynx is to keep the larynx permanently  open 

and to assist with breathing. 

 

Activity 25 : The lower respiratory tract 
1.  The two main parts of the lower respiratory tract are 

a. lower trachea 

b. lungs (which contain bronchi and alveoli) 

2. You should have labeled the following parts of the lungs as we 

have done in this diagram: 

 

3. The diaphragm is a sheet of muscle which forms the floor of the 

thoracic cavity. 

4.  Exchange of gases (oxygen and carbon dioxide) takes place in the 

lungs at the alveoli. Between the alveoli and the blood. 

trachea – windpipe  
lungs 

bronchial tubes 

alveoli 
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Activity 26 : Exchange of gases 
1. Three ways in which the alveoli are well suited to their function 

of gaseous exchange is that: 

1. The walls of the alveoli are thin 

2. They are lined with fluid tissue 

3. Each alveolus is surrounded by a network of blood capillaries 

2. The process of gas exchange in the alveoli 

The level of oxygen in the alveoli is greater than the level of 

oxygen inside the blood capillaries, so the oxygen from the 

alveoli is released into the blood stream and the red blood cells 

discharge carbon dioxide back into the lungs to be exhaled. 

 

Activity 27 : Breathing 
1. A flat diaphragm will result in the chest cavity getting bigger. 

2. When we inhale, the external intercostal muscles contract and the 

ribs are moved up and out, expanding the rib cage. The diaphragm 

contracts, pulling downwards. The actions of the diaphragm and 

ribs cause the lungs volume to increase and the lung pressure to 

decrease. Air rushes in from outside to bring the pressure back to 

normal.   

3. When we exhale, the diaphragm relaxes and moves up (it becomes 

dome-shaped). The external intercostal muscles relax and the ribs 

move down and in. The actions of the diaphragm and ribs cause the 

lung volume to decrease, and the lung pressure to increase. Air 

rushes out to bring the pressure in the lungs back to normal. 
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Module Summary 
Congratulations – you have reached the end of Module 1. We hope you 

have enjoyed learning about the different systems in the human body. 

Of course, there are more body systems to learn about in Module 2. 

 

Topic 1 : The Human Body 
In this module we described life as anything that is moving breathing 

and moving etc.  We explained that there are 7 things that show us that 

something is living, for example to reproduce, grow, take in food and 

use energy, maintain constant internal conditions, respond to stimuli 

from the environment and to excrete waste.We also explained that living 

things start as a minute, basic unit called a cell and that it consists of a 

cell membrane, cytoplasm and nucleus with chromosomes. As long as 

cells receive adequate supply of food, oxygen and water a process called 

metabolism happens, and the cell is able to eliminate waste products 

and maintain proper temperature, it will continue to grow and multiply. 

We have trillions of individual cells in our bodies. 
 

Cells can vary in size and shape depending on their function but all 

have some features in common. There are different types of cell in the 

human body – such as blood cells, bone cells, skin cells, and liver cells.  

When cells with the same structure and function are grouped together 

they form what we call tissue. 
 

We have 5 different types of tissue, namely: 

1. epithelial tissue 

2. connective tissue 

3. liquid tissue 

4. nerve tissue  

5. muscular tissue 

The functions of these tissues are to support and protect the body, allow 

body movement, to transmit messages to and from the brain, protect 

covering on body surfaces and to carry food, waste products and 

hormones. 
 

We explained how tissues combine to form an organ and described an 

organ as a structure consisting of two or more different tissues, which 

are combined to accomplish a specific function.The main organs found 

in our body are the brain, heart, lungs, liver, kidneys, stomach, and the 

skin. 
  

Two or more organs work together to perform a particular task or 

function. These organs form an organ system. The human body is 

composed of the following systems; integumentary, skeletal, muscular, 

nervous, circulatory, endocrine, excretory, respiratory, digestive and 
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reproductive system. We have learned about some of these systems in 

this module. All these systems are closely interrelated and depend upon 

each other. While each system forms a unit specially designed to 

perform a specific, that function cannot be performed without the 

complete cooperation  of some other system or systems. Many organs act 

as a part of more than one system as you have already noticed.  
  

We talked about the regions of the body, and we said that human body 

is divided into 2 regions , which is the lower limb and the upper limb. 

The upper limb includes the upper arm, forearm, wrist  and hand while 

the lower limb includes the thigh, leg, knee, ankle and foot. The central 

region of the body consists of the head, neck, and trunk and we refer to 

these as body cavities. The boundaries of the body cavities consist of a 

bony framework and supporting muscles which protect the organs 

inside the cavity.  
 

The organs of the human body are found inside the body cavities and 

are therefore protected from physical injury. The dorsal cavity contains 

the cranial and spinal cavities which contain the organs of the brain and 

spinal cord which are protected by the skull and vertebrae. The thoracic 

cavity contains the heart, lungs, trachea and esophagus.  These organs 

are protected by the ribs, breastbone and spine. The diaphragm 

separates the thoracic and abdominal cavities. The abdominal cavity 

contains the stomach, liver, kidneys, intestines pancreas and spleen. 

These organs are protected by the rib cage and abdominal muscles. The 

lower part of the abdominal cavity is called the pelvic cavity and this is 

where the bladder, large intestine and reproductive organs are found. 

These organs are protected by the pelvic bones. 
 

As you are already aware that the human body consists of 10 systems.  

In this module we covered 5 body systems and we will briefly 

summarise the structure and function of each of these now.  
 

Topic 2 : The Skeletal System 
We started off by looking at why we have a skeleton. The functions of 

the skeleton is to: give the body shape and keep it upright, protect the 

delicate organs and structures by surrounding them with a hard 

covering, allow movement by muscles pulling on the bones of the 

skeleton, make white and red blood cells in the marrow of the bone, and 

store nutrients – especially calcium and phosphorous. The 206 bones in 

the human body are divided into two parts: 

1. The axial skeleton with the skull, vertebral column, sternum and rib cage  

2.  The appendicular skeleton with the clavicle, scapula, arm, hand and 

finger bones, bone of the pelvis, leg, foot and toe bones.  

The 3 main types of joints are classified according to the amount of 

movement they allow: fibrous – or fixed joints e.g. bones of the skull; 

cartilaginous – or slightly movable joint e.g. pelvic bones; synovial – 

freely movable joints e.g. elbow and ankle. 
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Topic 3 : The Muscular System 
We described the muscular system as a system which enables the body 

to produce body movements, maintain our posture, produce body heat, 

help in communication, help to move food in the digestive tract and 

ensure the beating of the heart. There are more than 600 muscles 

connected to the skeleton and about 45 ‐50% of the bodyweight is made 

up of muscles. Muscles are attached to bones to maintain posture or to 

produce movement. We said that muscles are found in 3 types. Skeletal 

muscles are attached to bones; we see and feel them and they are 

responsible for most body movements. Skeletal muscles are moved 

voluntarily. Smooth muscles are found in the digestive system, blood 

vessels, bladder and womb; they have the ability to stretch and maintain 

tension for long periods of time. Smooth muscles move involuntarily 

which means we do not have to think about moving them.  Cardiac 

muscle is found only in the heart, and it is much stronger muscle as it 

constantly pumps blood around the body. 

 

The muscular system is divided into two: 

1. The axial musculature which consists of:  

  the muscles of the head, face and neck  

 the muscles of the abdomen 

2. The appendicular musculature consists of:  

 The muscles of the shoulders arm and hand  

 Muscles of the pelvic girdle (hip area), leg and foot. 

We also talked about pairs of muscles that work against each other and 

we said they are antagonistic muscle pairs; for example the triceps and 

the biceps. We explained some terms in relation to movement. 

The point of origin of a muscle is the point at which the muscle is 

attached to the bone which does not move  

The point of insertion of a muscle is the attachment point that moves 

when the muscles contracts.   

The motor point is the point where nerves meet, at the belly of muscle. It 

is the pressure point used in massage.  

 

Topic 4 : The Circulatory System 

In Topic 4 we explained that the circulatory system is made up of 2 

divisions: the cardiovascular system and the lymphatic vascular system. 

The cardiovascular system includes the heart, blood vessels and blood. 

The lymphatic system includes lymph vessels, nodes, ducts and lymph 

fluid. As you have already learned the lymph system is an aid to the 

blood system.  

The heart is called the body’s pump and is responsible for the pumping 

the blood around the body. The heart contains 4 chambers; the upper 
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chambers are the right atrium and the left atrium. The lower chambers 

are the right ventricle and left ventricle. The heart also has valves 

between the chambers which allow the blood to flow in only one 

direction. The blood is in constant and continuous circulation from the 

time it leaves the heart until it returns to the heart. Two systems attend 

to this circulation. Pulmonary circulation sends the blood from the heart 

to the lungs to pick up oxygen and deposit carbon dioxide. Systemic or 

general circulation carries the oxygenated blood from the heart 

throughout the body and carried deoxygenated blood back to the heart. 

You have learned that the blood moves around the body through the 

blood vessels and there are 3 different types; arteries, veins and 

capillaries. They differ from each other in their structure, what they 

carry, and where in the body they are found. Arteries are thick walled, 

muscular, flexible tubes that carry oxygenated blood away from the 

heart to the lungs where the blood picks up oxygen and they transport 

the oxygenated blood to the tissues of the body. They are found deep in 

the body and they are important in maintaining blood pressure. Veins 

are thin-walled blood vessels that are less elastic than arteries. They 

carry deoxygenated blood from the lungs back to the heart. Veins 

contain valves that prevent backflow; Capillaries are minute, thin 

walled blood vessels that connect the smaller arteries to veins. They 

bring nutrients to the cells and carry away waste materials.  

 

Blood is made up of plasma and blood cells. Plasma is the liquid part of 

blood in which the red & white blood cells and platelets are found. It 

also contains dissolved food substances, hormones, enzymes, gases and 

waste materials. Red blood cells contain haemoglobin which helps to 

carry the oxygen in the blood. The function of red blood cells is to carry 

oxygen to the body cells. Red blood cells have no nucleus.  

 

The function of white blood cells is to destroy disease causing bacteria. 

The white blood cells have a nucleus. Platelets contribute to the clotting 

of blood, which stops bleeding. The functions of the blood are to: carry 

water, oxygen, food and secretions to all cells of the body; regulate the 

temperature of the body, thus protecting the body from extreme heat 

and cold; protect the body from harmful bacteria and infections through 

the action of the white blood cells.  

 

Lymph is a colourless, watery fluid circulating through the lymphatic 

vessels and filtered by the lymph nodes, which are found throughout 

the body. The functions of the lymph are to: carry nourishment from the 

blood to the cells; act as a defense against invading bacteria and toxins; 

remove waste material from the body cells to the blood and provide 

suitable environment for the cells. After passing through the lymph 

nodes, the lymphatic vessels come together to form larger vessels called 

lymphatic ducts, each of which drains into the two main ducts – the 

thoracic duct and the right lymphatic duct. Unlike the blood, lymph is 

not pumped around the body like blood but depends on the squeezing 
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and forces exerted by the muscles for movement. Lymph fluid starts off 

as blood plasma, and becomes lymph when it enters the lymphatic 

vessels through the walls of the capillaries. 

 

Topic 5 : The Respiratory System 
This system enables breathing (respiration) and involves 3 parts: the 

upper respiratory tract the lower respiratory tract and the diaphragm.  

The upper respiratory tract contains the respiratory organs above the 

throat: nasal cavity throat (pharynx), voice box (larynx), epiglottis and 

the trachea (windpipe).The nasal cavity is the inlet for air. Air comes 

through the nose where it is warmed and filtered, then passed through 

the pharynx (throat), then passed to the larynx (voice box). The trachea 

(windpipe) connects the throat with the bronchial tubs which takes air 

into the lungs. The epiglottis is an elastic piece of cartilage that lies at 

the top of the larynx. When food is swallowed, the epiglottis closes and 

forms a lid on the larynx. This stops food going into the lungs. 

 

The lower respiratory tract contains the organs that are in the chest: 

lower trachea and the lungs, which contain bronchi and alveoli. We said 

the lungs are grayish spongy tissue, located in the chest cavity, in which 

the oxygen in inhaled air is exchanged for carbon dioxide during 

breathing. In the chest, the trachea divides into two, one branch going 

into each lung. At this point the branches are called bronchi. Like the 

trachea, the bronchi are supported by 'C' shaped rings of cartilage, and 

are lined with a mucus membrane. 

  

Inside each lung, the bronchi divide and divide into smaller and smaller 

tubes so that they look like the branches of a tree. The smaller branches 

are called bronchioles which are not supported by cartilage and end as 

air sacs called the alveoli. The walls of the alveoli are very thin and are 

lined with tissue fluid. Each alveolus is surrounded by a network of 

capillaries. It is in the alveoli that the oxygen passes out of the lungs and 

into the blood. Carbon dioxide from the blood passes from the blood to 

the lungs.  

 

The diaphragm is a muscular wall that separates the thorax from the 

abdominal cavity and helps control breathing. When the diaphragm is 

relaxed, it is dome-shaped, pointing up towards the lungs. When it 

contracts it flattens; this pulls down the thorax, increasing the volume of 

the thorax and thus decreases the pressure in the lungs. During 

inhalation or breathing in, oxygen is absorbed into the blood. During 

exhalation, or breathing outward carbon dioxide is expelled from the 

lungs. 

 

That brings us to the end of Module 1. We hope that you have enjoyed 

learning more about these systems of the human body and are ready to 

move on to 6 more body systems in Module 2. 
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Before you move on, there is a tutor marked assignment (TMA 2) for 

you to complete, which covers Topics 2 – 5. You should look in your 

assignment booklet for it now. Also, check when TMA2 should be 

submitted and make sure you don’t miss the deadline.  
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The Human Body 

Module 1 Glossary 
 

a  
alveoli part of the lung when exchange of gasses takes place; plural is alveolus. 

anabolism The process where by the cell absorbs water, food and oxygen for 

growth, reproduction and repair. 

appendicular 

musculature 

Refers to the muscles of the lower body. 

 

appendicular 

skeleton 

The bones which are attached to the axial skeleton. 

arteries Vessels that carry oxygenated blood from the heart to the body tissues. 

atrium The upper chambers of the heart, they receive blood from the vena 

cava and pulmonary vein. 

axial 

musculature 

Muscles of the upper body. 

axial skeleton The bones forming the center line – or axis – of the body. 

b  
body cavities Spaces of the body containing organs. 

breathing The actions of inhaling and exhaling air in and out of the lungs. 

bronchioles Smallest branches of the bronchi in the lungs – responsible for passing 

air from the upper respiratory tract to the alveoli. 

c  
calcium Important mineral stored in the bones. 

capillaries Small thin walled blood vessels that connect the smaller arteries with 

veins. 

cartilage Very tough flexible tissue found between bones. 

catabolism The process of breaking down food for easy absorption. 

cell The basic unit of all living things 

cell respiration Reaction that takes place in the cells. It involves breaking down of food 

to release energy. It usually needs oxygen and makes carbon dioxide 

cell membrane A semi-permeable, outside layer of a cell 
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cellular 

respiration 

Release of energy from food. 

chromosomes A thread-like strand of DNA in the nucleus of a cell. 

cilia Small hairs found in epithelial cells in the nose. They keep dust away 

from the lungs. 

constricting Getting smaller. 

cytoplasm Jelly-like substance that holds together everything in the cell. 

d  
deoxygenated 

blood 

The blood which has less oxygen and more carbon dioxide. 

diaphragm Sheet of muscle under the lungs which contracts and expands to change 

the air pressure in the thoracic cavity. 

diffusion The movement from molecules from a high to a low concentration until 

they are evenly spread. 

e  
epiglottis Cartilage in the larynx which closes to prevent food from entering the 

respiratory system. 

epithelial tissue The tissue that covers the outside of the body. and surfaces inside the 

body. 

excretion The process of waste removal from the body. 

expire To breathe out. 

f  
fibro-cartilage Contains large amounts of collagen, making it both strong and able to 

withstand compression; tissue found between the bones of the spinal 

column and hips. 

h  
haemoglobin Substance found in red blood cells which joins with oxygen. 

homeostasis The process by which the body maintains stable conditions. 

hormones Chemicals produced by glands which affect different functions our body. 

i  
inspire To breathe in. 

involuntary Functioning without action of the will. 

j  
joint Place where 2 bones meet. The joint allows the skeleton to move. 
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l  
larynx Tube between the pharynx (throat) and oesophagus. It contains the 

vocal cords. 

ligament A fibrous tissue connecting bones together at joints. 

lymph system Secondary circulation system alongside the vascular (blood) system. 

Functions as a waste disposal and drainage system for the body. 

m  
metabolism The chemical process by which cells are nourished and supplied with 

energy. 

mucous 

membrane 

The lining of the body parts which secrete mucous to keep it moist. 

n  
nutrition The way our body takes in and uses food. 

o  
oxygenated 

blood 

The blood which is rich in oxygen. 

organ Structures of 2 or more different tissues which combine to perform a 

specific function. 

organ system Two or more different organs that work together to provide a 

common function. 

p  
pharynx The throat. Carries air and food. Connects the nose and larynx. 

plasma The liquid part of blood and lymph. 

platelets Cells in the blood responsible for clotting the blood when there is a 

wound. 

r  
red blood cells Cells containing an important protein called haemoglobin which carry 

oxygen around the body. 

reproduction The ability to have offspring. 

response Feeling or movement in the body caused by a stimulus. 

respiratory 

system 

The organs and tissues concerned with breathing. 

ribs Curved bones that (together with sternum) protect the lungs and heart. 

respiration The process by which oxygen is used to produce energy in cells. 
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s  
skeleton Bony framework of the body 

stimulus Something that causes a response in your body. E.g. the stimulus of a 

pin pricking your finger causes you to feel (the response) pain. 

synovial joint Joints which have a space between the two bones which is filled with 

synovial fluid. 

t  
tissue fluid Fluid which has passed out of the blood into spaces between cells. 

tissue special groups of cells of the same size, shape, structure and function. 

trachea The tube that carries the air from the larynx to the lungs. 

thoracic cavity  The chest. The body cavity between the neck and diaphragm. It 

contains the heart and lungs. 

tendon  A fibrous connective tissue connecting a muscle to a bone. 

u  
upper 

respiratory 

tract 

The respiratory organs not in the chest. The nose, larynx and pharynx. 

v  
ventricles The lower chambers of the heart, they pass blood out of the heart via 

aorta and pulmonary artery. 

veins Vessels that carry deoxygenated blood towards the heart. 

voluntary Controlled by free will 

w  
white blood 

cells 

cells in the blood which produce antibodies that help fight infections in 

the body 
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