
Knowledge Organiser  
Booklet Year 10 Term 3 

Non Core 

Our working memories can only store a limited amount of informaƟon, whereas our 

long term memories can store limitless informaƟon. To learn successfully, we need to 

store core knowledge into our long term memories, so we can retrieve it when we 

need it. 

For instance, if you are at work or in the shops and need to work out a 25% discount, 

you can't memorise 25% of every number, so you need to be able to quickly recall 

the method for calculating a percentage. Committing core knowledge to our long‐
term memories is a life‐hack. It makes thinking about difficult things easier. 

Using a knowledge organiser with regular retrieval activities is a way for you to store 

core knowledge & subject specific words, into your long term memory so it is there 

when you need it. 

Click here to be taken to the 
knowledge organiser part of the 
school website.

https://www.telfordlangleyschool.co.uk/page/?title=Knowledge+Organisers&pid=191
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Make sure you have access to a computer at home (If 

you don't please make pastoral staff aware or email 

langley.homelearning@taw.org.uk) 

Download Microsoft Teams on both your phone and 

computer. (If you don't know how to do this please 

ask a member of staff or do this in your next compu­

ting lesson) 

Spend at least 2 hours a week using teams EVERY 

WEEK. (Engagement in teams can be tracked and 

monitored). You need to be accessing each of your 

class teams and recapping on the previous learning or 

completing additional tasks set by your class teacher. 

If you have any issues with teams (e .g . login problems 

or missing classes etc then please email lang­

ley.homelearning@taw.org.uk) 

Teams is a tool to support ongoing learning and 

should only be used for educational purposes. 
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Retrieval Placemat 
Look at your knowledge organiser. Now cover it up and write down 

Key vocabulary & definitons from memory: 

First time: Look. 

Cover. State 3 facts 

Second time: Look. 

Cover. State 3 facts 

Third time: Look. 

Cover. State 3 facts 

Look at the knowledge organiser again. Now cover it up and 
without looking, explain a concept or idea in your own words

Re-read your answer above. Look at the knowledge organiser 
again. Now cover it up and improve on your previous explanation in 

green pen. 



Retrieval Relay 
Look at your knowledge organiser. Now cover it up. 

First time: Write down 

everything you can 

remember 

Second time: Look. 

Cover. Write down 

everything you can 

remember 

Third time: Look. 

Cover. Write down 

everything you can 

remember 

Write down everything here that you didn't remember: 



Vocabulary focus 1 
Look at your knowledge organiser. Select a key word and write it 

here: 

Write a definition of 

the key word in your 

own words - not the 

same as the one on 

the knowledge 

organiser: 

Write a sentence with 

the key word in it: 

Create a question 

where the key word is 

the answer: 

What other words are connected to this key word? 

Draw a picture or diagram to help you remember this key word: 



Vocabulary focus 2 
Definition: Characteristics: 

Key word: 

Examples: Non-examples: 
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Art & Design

Create a flash card with all the key facts you 
want to learn (this can be drawn in your 
book). On the next page try writing down 
as many facts or as much of the knowledge 
as you can. If you find you are getting 
certain facts wrong then these are where 
you need to focus and relearn.



Year 10: Unit 5 

Bronze
Hand / Mobile Phone Composition
… remember the seven elements of art.
… understand how to draw simple geometric shapes to help plan 

a piece of work.
… understand simple drawing techniques to help plan a drawing.
… understand the techniques of using graphite to create a range 

of tonal values.
Mapwork
… understand what a ‘collage’ is.

Unit 5
Threshold Concept (TC1) - Understand the elements of art and how these can be used to create a piece of artwork.
Threshold Concept (TC14) - Understand how symmetry, simple geometric shapes, measuring techniques and the grid method can help with accuracy when drawing.
Threshold Concept (TC51) - Understand how to create a range of tonal values with pencil.
Threshold Concept (TC55) - Understand that a piece of artwork can take many layers.
Threshold Concept (TC56) - Understand that art has to go through a period of transition before a desired outcome is realised.

Formal Elements of Art
Colour – what you see when light reflects off something.
Line – a mark made which can be long, short, scribbled, straight etc.
Shape – a 2D area which is enclosed by a line.
Form – a shape which has 3 dimensions.
Tone – how light or dark something is.
Texture – how something looks or feels (visual or actual) rough etc.
Pattern – a symbol or shape that can be random or repeated.

Pencils come in different grades, 
the softer the pencil, the darker the tone.

H = Hard  B = Black 
The most useful pencils for shading are 2B and 4B. 

If your pencil has no grade it is most likely HB which is 
‘hard black’.

Blending

Hatching

Cross 
Hatching

Stipple

A tonal drawing does not 
need colour to be added.

Mark making
To make drawings look more realistic, 

try to use different marks to show 
textures and surfaces. You can do this 

by changing the direction, pressure 
and length of your marks.

G
rid

 
M

eth
o

d

Measuring 
with a pencil

Keywords
Grid method,
Basic shapes,

Rule of Thirds,
Graphite, 

Formal elements
Tonal scale, 

Hatching
Cross hatching,

Ellipse, 
Symmetrical

Mark making,
Geometric 

shapes,
Parallel, collage

Working out the measurements and drawing the outline first is 
crucial before adding tone and texture. If drawn softly, the outline 
can then be gradually erased or built up using tonal values.

Texture
Visual texture is 
accomplished by 
carefully using a 

combination 
of tonal shading and 

the different 
shading techniques.

Draw edges not outlines!

Ellipses

Basic Shapes



Primary colours are the 3 main 
colours. They cannot be made but 
are used to make all other colours.

Secondary colours are made by 
mixing 2 primary colours.

Tertiary colours are made by mixing 
a primary and a secondary colour 
together.

Complementary colours are 
opposite on the colour wheel (red 
and green, blue and orange, yellow
and purple).

Harmonious colours are next to 
each other on the colour wheel and 
are similar.

Tint – when you add white to a 
colour to make it lighter.

Shade – when you add black to a 
colour to make it darker.

Tone – when you add grey to a 
colour to dull the intensity.

Monochrome – different shades of 
one colour.

Year 10: Unit 5 
Unit 5
Threshold Concept (TC1) - Understand the elements of art and how these can be used to create a piece of artwork.
Threshold Concept (TC14) - Understand how symmetry, simple geometric shapes, measuring techniques and the grid method can help with accuracy when drawing.
Threshold Concept (TC51) - Understand how to create a range of tonal values with pencil.
Threshold Concept (TC55) - Understand that a piece of artwork can take many layers.
Threshold Concept (TC56) - Understand that art has to go through a period of transition before a desired outcome is realised.

Bronze
Hand / Mobile Phone Composition
… remember the seven elements of art.
… understand how to draw simple geometric shapes to help plan a piece of work.
… understand simple drawing techniques to help plan a drawing.
… understand the techniques of using graphite to create a range of tonal values.
Mapwork
… understand what a ‘collage’ is.

Keywords
Grid method,
Basic shapes,

Rule of Thirds,
Graphite, 

Formal elements
Tonal scale, Hatching

Cross hatching,
Ellipse, Symmetrical

Mark making,
Geometric shapes,

Parallel, collage

Colour Theory

The colour wheel is divided 
into warm and cold colours. 
Cold colours are calm and 
soothing, the warm colours 
are energetic and vivid. 

During the construction of a piece of artwork, there is a transition 
process where the artwork gradually changes from one state to another. 
Progress and improvement in a piece of artwork can happen slowly, so 
give your work a chance to improve. 

The greatest skill can be stepping away and knowing that you are finished 
and not overworking it. Artists can sometimes feel that their painting is 
never finished and needs to be improved. If you are self-critical of your 
work you may not see the positive or how improving it might help. 

Never put any of your artwork in the bin! Your work will show a 
progression in the way you draw and also a progression in your ideas. 

Collage describes both the technique and the resulting 
work of art in which pieces of paper, photographs, and 
fabric etc are arranged and stuck down onto a surface



Year 10: Unit 6 
Unit 6
Threshold Concept (TC57) - Understand that artwork can be influenced by many factors including the work of others.
Threshold Concept (TC58) - Understand that developing, refining, recording and presenting are fundamental to the design process and these can be undertaken in any order to achieve a final outcome.
Threshold Concept (TC59) - Understand that artwork can take many forms using a wide range of materials and processes.

Formal Elements of Art
Colour – what you see when light reflects off something.
Line – a mark made which can be long, short, scribbled, straight etc.
Shape – a 2D area which is enclosed by a line.
Form – a shape which has 3 dimensions.
Tone – how light or dark something is.
Texture – how something looks or feels (visual or actual) rough etc.
Pattern – a symbol or shape that can be random or repeated.

AO1: Develop ideas through investigation,

demonstrating critical understanding of sources
(Collect ideas and explore artists work to help 
inspire your own work).

Refer to Year 10 Unit 2 for artist research and photography.

Refer to Year 10 Unit 3 for drawing.

AO2: Refine work by exploring ideas, selecting and experimenting

with appropriate media, materials, techniques and processes.
(Experiment with various media and techniques to help improve 
your skills and visual ideas).

AO3: Record ideas, observations and insights

relevant to intentions as work progresses.
(Show a clear journey throughout your chosen theme 
by producing observations, reflecting and evaluating).

AO4: Present a personal response and meaningful response that

realises intentions and demonstrates understanding of visual language.
(Complete a relevant and intentional final piece that shows a journey 
through your portfolio.

Keywords
Develop,
Refine,
Record,
Present.

A study of the Ironbridge in a joiner style, 
influenced by the artist David Hockney.



Computer Science



Algorithms 

An algorithm is a sequence of ordered instructions that are followed 
step-by-step to solve a problem. This does not need to be on a 
computer. 

Decomposition is the breaking down of a complex problem into 
smaller more manageable problems that are easier to solve. 

Abstraction allows us to remove unnecessary detail from a problem 
leaving us with only the relevant parts of a problem thereby making 
it easier to solve. 

Algorithm Efficiency More than one algorithm can be used to solve 
the same problem. Normally we use the algorithm that solves the 
problem in the quickest time with the fewest operations or makes 
use of the least amount of memory. 

Dry run testing is carried out using trace tables.  The purpose of the 
trace tables is for the programmer to track the value of the variables 
and outputs at each step of the program and to track how they 
change throughout the running of the program. 

Flowchart Symbols 
We can represent algorithms using flowcharts 

Start and Stop Process – An operation that the 
algorithm performs 

Connector – Links all the other 
symbols together 

Input and Output of data that is 
read in and written out 

Decision is the same as a selection 
(if then … else) 

IF answer is “yes” THEN 

do something 

ELSE IF answer is “no” 

do something else 

ENDIF 

Pseudocode 

We can represent algorithms using pseudocode 

Example Python equivalent 

Variable assignment a   10 a = 10 

Constant assignment constant PI  3.142 PI = 3.142 

Input a   USERINPUT a = input() 

Output OUTPUT “Bye” print(“Bye”) 

Arithmetic Operators 

Add 
Multiply 
Divide 
Subtract 
Integer division 
Modulus (remainder) 

+

* 

/ 

- 

a  7 DIV 2   

a  7 MOD 2

+

* 

/ 

- 

a= 7 // 2 

a = 7 % 2 

Relational Operators 

Less than 
Greater than 
Equal to 
Not equal to 
Less than or equal to 
Greater than or equal 
to 

<

>

= 

≠  or <> 

≤ 

≥ 

<

>

== 

!= 

<= 

>= 

Boolean Operators 

AND 
OR 
NOT 

AND 

OR 

NOT 

AND 

OR 

NOT 

Selection 

if  .. 

if .. else … 

if ... else if … else 

IF i > 2 THEN 

 j  10 

ENDIF 

IF i > 2  THEN 

 j  10 

ELSE 

 j  3 

ENDIF 

IF i ==2 THEN 

 j  10 

ELSE IF i==3 

THEN 

if i  > 2:

 j=10 

if i > 2: 

   j=10 

else: 

   j=3 

if i ==2: 

 j=10 

elif i==3: 

 j=3 

 j  3 

ELSE 

 j  1 

ENDIF 

else: 

 j=1 

Iteration 

While loops 

For loops 

Repeat loops 

a ← 1 

WHILE a < 4

  OUTPUT a

  a ← a + 1 

ENDWHILE 

FOR a ← 0 TO 3    

OUTPUT a 

ENDFOR 

a ← 1 

REPEAT   

  OUTPUT a

  a ← a + 1 

UNTIL a←4 

while a<4: 

 print(a) 

 a=a+1 

for a in 

range(3): 

 print(a) 

Subroutines 

procedure 

Function (with 
paramerters and 
return) 

SUB hello() 

 OUTPUT “hello” 

ENDSUB 

SUB add(n) 

 a ← 0 

 FOR a ← 0 TO n   

  a ← a + n 

 ENDFOR 

 RETURN a 

ENDSUB 

def hello(): 

 print(“hello”) 

def add(n): 

 a=0 

 for a in 

range(n+1): 

 a=a+n 

 return a 

Built-in functions 

Length of array 

Random integer 

LEN(a) 

RANDOM_INT(0, 9) 

len(a) 

import random 
random.randint(0,9) 

Process 
Start Stop 

Input/Output 

Decision Do something 

Do something 

else 

Yes 

No 



Searching Algorithms 

Linear Search Algorithm 

• The purpose of the linear search algorithm is to find a target item
within a list.

• Compares each list item one-by-one against the target until the
match has been found and returns the position of the item in the
list.

• If all items have been checked and the search item is not in the
list then the program will run through to the end of the list and
return a suitable message indicating that the item is not in the
list.

• The algorithm runs in linear time. If n is the length of the list,
then at worst the algorithm will make n comparisons.  At best it
will make 1 comparison and on average it will make (n+1)/2
comparisons.

• The performance of the algorithm will be improved if the target
item is near the start of the list.

Example 
Find the position of letter “Z” within the following list. Assume we do 
not have visibility of the list 

Index 
position 

0 1 2 3 4 5 6 7 

Value V A S Z X R T G 

We compare it with the value in index position 0.  We find that the 
value is ”V” so we need to move on to the next index position. At 
index position 1 and 2 we still have not found Z.  However, we get to 
index position 3 and we compare the target with the value and we 
find that they match, so the algorithm returns the index position and 
stops. 

Pseudocode 
  i ← 0 

 x ← len(listOfItems) 

 pos ← -1 

 found ← False 

 WHILE i < x AND NOT found 

  IF listOfItems[i] == itemSearch THEN 

   found ← True 

   pos ← i + 1 

  ENDIF 

  i=i+1 

 ENDWHILE 

 OUTPUT pos 

Binary Search Algorithm 

• The binary search algorithm works on a sorted list by identifying
the middle value in the list and comparing it with the search
item.

• If the search item is smaller the mid element becomes the new
high value for the search area.

• If the search item is larger the mid element becomes the low
value for the search area.

• The keeps repeating until the search item is found.
• When the search item is found the index position of the item is

returned. 
• At each iteration the search are halved in size consequently this

is an efficient algorithm.

Example: Binary search in operation to find 81 

Pseudocode 

low ← 1 

high ← LENGTH(arr) 

mid ← (low + high) DIV 2 

WHILE val ≠ arr[mid]  

 IF  arr[mid] < val THEN 

  low ← mid 

 ELIF arr[mid] > val THEN 

  high ← mid 

 ENDIF 

  mid ← (low + high) DIV 2 

  ENDWHILE 

OUTPUT mid 

Linear search versus binary search 

Advantages Disadvantages 

Linear 
Search 

• Very simple
algorithm and easy
to implement

• No sorting required
• Good for short lists

• slow because it
searchers through the
whole list

• very inefficient for long
lists

Binary 
Search 

• much quicker than
linear search,
because it halves the
search zone each
step

• The list need to be
ordered



Sorting Algorithms 

Bubble Sort 

• The purpose of sorting algorithms is to order an unordered list.
Item can be ordered alphabetically or by number.

• Bubble sort steps through a list and compares pairs of adjacent
numbers.  The numbers are swapped if they are in the wrong
order. For an ascending list if the left number is bigger than the
right number the items are swapped otherwise the numbers are
not swapped.

• The algorithm repeatedly passes through the list until no more
swaps are needed.

Example 

Sort the following sequence in ascending order using bubble sort: 
5,3,4,1,2. 

Pass 
1 

5 3 4 1 2 

3 5 4 1 2 Compare 5 and 3 – swap 

3 4 5 1 2 Compare 5 and 4 – swap 

3 4 1 5 2 Compare 5 and 1 – swap 

3 4 1 2 5 Compare 5 and 2 – swap; end of 
pass 1 

Pass 
2 

3 4 1 2 5 Compare 3 and 4 – no swap 

3 1 4 2 5 Compare 4 and 1 – swap 

3 1 2 4 5 Compare 4 and 2 – swap 

3 1 2 4 5 Compare 4 and 5 – no swap; end 
of pass 2 

Pass 
3 

1 3 2 4 5 Compare 3 and 1 – swap 

1 2 3 4 5 Compare 3 and 2 – swap 

1 2 3 4 5 Compare 3 and 4 – no swap 

1 2 3 4 5 Compare 4 and 5 – no swap; end 
of pass 3 

1 2 3 4 5 

Bubble sort Pseudocode 

A=[5,3,4,1,2] 

sorted ← False 

WHILE not sorted 

 sorted ← True 

 FOR I TO LEN(A)-1: 

 IF A[i] > A[i+1]: 

 temp ← A[i] 

   A[i] ← A[i+1] 

   A[i+1] ← temp 

   sorted ← False 

  ENDIF 

 ENDFOR 

ENDWHILE 

OUTPUT A 

Merge Sort 

• Merge sort is a type of divide and conquer algorithm.
• There are two steps: divide and combine
• Merge sort works by dividing the unsorted list sublists. It

keeps on doing this until there is 1 item in each list.
• Pairs of sublists are combined into an ordered list containing

all items in the two sublists. The algorithm keeps going until
there is only 1 ordered list remaining.

• Merge sort is a recursive function, that calls itself.

Step 1: Divide 

Keep dividing until there is only 1 item in each list 

Step2: Combine 

1. The first items in the two sublists are compared, and the
smallest value is copied to the parent list.

2. The copied item is then removed from the sublist.
3. When there are no items left in one of the sublists the

remaining items in the other sublist are them copied in order
to the parent list.

Merge sort Versus Bubble sort 

Advantages Disadvantages 

Bubble 
sort 

Very simple and robust 
algorithm 

Can be slow particularly for 
long lists. As the number of 
items increases the time taken 
for the algorithm to run 
increases dramatically. 

Merge 
sort 

Much faster than 
bubble sort especially 
when the number of 
elements is large 

More complex to understand 
Step 1: Divide 
Step 2: Combine 



Computer Networks 

A network is a set of computers that are connected to one another. 

Standalone computers are isolated from other devices. 

Advantages of a network 
✓ Share resources, such as software applications, files and

hardware (eg printers).
✓ Allows communication (eg email) and can transfer files easily.
✓ Easier network management (eg can backup data onto a central

fileserver; updates can be sent to all computers; users on a
network can login to any computer)

Disadvantages of a network 
✓ Greater security risk as computers can be hacked if they are

connected to the internet.
✓ Worms can spread from one computer to another
✓ A problem with any shared resource, (eg file server goes down)

can impact the whole network.

Types of Computer Networks 

Personal Area Network (PAN) set up around an individual person. 
Many people have multiple devices such as tablets, phones and 
computers that can be interconnected using a PAN. A Bluetooth PAN 
uses radio waves to communicate wirelessly between devices over a 
range of a few metres. 

Local Area Network (LAN) covers a relatively small geographical area 
typically extends over the range of a single organisation such as a 
university campus, school site. LANs are usually managed by a single 
organisation. 

Wide Area Network (WAN) made up of many local area networks 
and covers a much wider geographical area. The internet the 
ultimate WAN.  It is a network of networks with billions of 
interconnected devices.  No single person or organisation has control 
over a WAN. 

Network Topology 

A network topology describes how a set of computers are arranged 
within a network. 

Bus network topology All devices including clients, servers, printers 
and so on are connected to a cable called a bus.   All communication 
is via the shared bus.  At either ends of the bus is a terminator. 

Advantages 
✓ Easy and cheap to install and does not require much cable
✓ Easy to add more computers

Disadvantages 
✓ If the main cable fails then then the whole network fails.
✓ Less secure as data are broadcast to all devices on the network.
✓ Can be slow as there are collisions between data along the

shared bus.
✓ Will get slower as more computers are added.

Star network topology all devices including clients, servers, printers 
and so on are connected to a central hub or switch.   All 
communication is via the hub 

Advantages 
✓ Greater security as data are only sent to the intended recipient.
✓ If any of the connections fail only a single node will be affected.
✓ Fewer collisions between data packets

Disadvantages 
✓ If the central hub fails then every computer on the network is

affected.
✓ Expensive as extra cable and hardware (hubs) are needed.

Wired and Wireless 

Computers can be connected using wired or wireless methods 

Wired transmission methods use cables to communicate 

Wireless transmission use radio waves communicate (eg Wi-Fi). 

Advantages of wireless 
✓ Can use computer anywhere and not constrained by cables

Disadvantages of wireless 
✓ Packets can be intercepted more easily than wired connections
✓ Security is a much more difficult challenge, as the network can be

accessed from outside the confines of a building.

✓ Slower than wired methods
✓ Signal can be interfered with by other electronic devices.

Advantages of wired 
✓ Allows more control, security and reliability.   Can restrict who

has access to the network.
✓ Wired methods have greater speeds than wireless methods.

Disadvantages of wired 
✓ Cables can be difficult to maintain in big organisations

Wired networks use a variety of cables, including copper and fibre 
optic. 

Copper cables use electrical signals to transmit data. Three main 
types: 

✓ Coaxial  cable – the signal loses strength over long distances
✓ Unshielded twisted pair – A pair of copper cables are twisted

together and allows data to be transmitted over longer distances
✓ Shielded twisted pair – Shielding around the twisted cables

means the signal is less susceptible to interference.

Fibre optic cables are glass or plastic and use use pulses of light to 
transmit data 

Advantages of copper cables 
✓ Cheaper than fibre optic
✓ Reliable because a telephone is powered from the copper cable

and does not rely on a separate electrical power supply

Advantages of copper cables 
✓ Slow
✓ Low capacity
✓ Can only be used over short distances
✓ Interference can occur

Advantages of fibre optic 
✓ Higher bandwidth than copper so can transmit more data
✓ Less attenuation (degrading) of the signal so fibre optic is more

suitable over long distances
✓ Less “cross talk” interference between fibres compared with

copper so the quality of the signal is better

Disadvantages of fibre optic 
✓ Expensive
✓ Difficult to install



Network Security and Protocols 

Why do we need network security? 
✓ To prevent unauthorised access to our electronic devices
✓ To protect our data eg to prevent sensitive data being stolen
✓ Prevent cyberattacks

Methods of Network Security 

Authentication allows us to confirm the identity an individual. 
There are lots of ways of confirming the identity of an individual that 
come under one of three factors: 
✓ Knowledge factor: Something the user knows, eg a password
✓ Possession factor: Something the user owns eg  a mobile phone
✓ Biometric factor: eg Fingerprint, iris scan

Encryption The message is garbled so if it gets intercepted during 
transmission it will be almost impossible for anyone without the key 
to read the original message. 

Firewall prevents packets containing malware getting on to the 
computer 

MAC address filtering A MAC (Media Access Control) address is a 
unique identifier for any device that is connected to a network.  Each 
network interface card has a unique MAC address that is a 12 digit 
hexadecimal code (e.g.  12-F3-EE-56-44-A1). 

✓ White list filtering only allows devices on a list to connect to the
network.

✓ Black list filtering devices in a black list blocked from accessing
the network.

Network Protocols 

A network protocol is a set of rules that allow computers to 
communicate and exchange information over a network.  There are 
many types of protocols depending on the application. 

HTTP (Hypertext transfer protocol) is the protocol used for the 
World Wide Web.  An exchange begins with a request for a web page 
from a client web browser to a web server.  The server then sends 
the web page to the client. 

HTTPS (Secure Hypertext transfer protocol) is a secure way of 
transferring data between a web browser and a server because the 
data are encrypted during transfer.  Used for e-commerce and online 
banking. 

FTP (File Transfer Protocol) is usually used to download or upload 
large files from a server to a client. 

Ethernet is not a single protocol but a collection of related protocols. 
LANs most commonly use ethernet. The following is a simplified 
procedure: 

1) Check whether there is any traffic on the ethernet
2) If so wait for traffic to clear
3) Send the packet
4) If collision detected, go to step 1 to resend.

Wi-Fi is a collection of protocol that use radio waves to transmit data 
between devices. Wi-Fi is a trademark and WLAN (Wireless LAN) is 
the generic term. Data are transmitted when the medium is clear, 
and an acknowledgement is received if the transmission was 
successful.  If no acknowledgement is received, then the data are 
resent as it is assumed that a collision occurred, and the packets did 
not reach their destination. 

Email protocols 

SMTP (simple mail transfer protocol) Sends the mail from the user 
onto the mail server. 

IMAP (Internet Message Access Protocol) Retrieves the mail from 
the mail server to the client (user) and allows access from anywhere 
on any device because the email remains on the server. 

TCP (Transport Control Protocol) When files are sent over the 
internet they are broken up into small chunks called packets.  When 
they arrive at the destination computer they are reassembled back 
into the original format.  TCP handles and controls all this.  TCP waits 
for acknowledgements to verify whether the packets have reached 
their destination.  TCP will also retransmit packets of they have not 
arrived at the destination or become corrupted. 

IP (Internet Protocol) The internet protocol is a set of rules that 
govern the transmission of data across the internet. 

UDP (User Datagram Protocol) is used as an alternative to TCP.  It is 
used in video conferencing and online gaming when speed is 
necessary as huge volumes of data are transferred in real time.  It 
improves speed by not checking for lost packets so they do not get 
re-sent. 

TCP/IP 

The TCP and IP protocol work closely together and are referred to as 
TCP/IP. The TCP/IP model consists of four layers that pass data 
between each layer. 

Application layer contains protocols related to the application such 
as HTTP, HTTPS for web browsers, FTP for file transfer and SMTP and 
IMAP for email.  The application layer interacts with the user via 
appropriate application software (eg web browser / ftp client). 

The transport layer establishes the end to end connection. When 
files are sent over the internet, they are broken up into small chunks 
called packets.  When they arrive at the destination computer they 
are reassembled back into the original format.  It is the role of the 
transport layer to split the data into packets and pass the data onto 
the network layer.  On the recipient’s computer the transport layer 
reassembles the packets into the original form.  The packets are 
numbered by this layer to allow them to the reassembled. The 
transport layer chooses the port number for sender and receiver. 
TCP and UDP are the main protocols used in this layer. 

The network layer adds the source and destination IP address and 
route the packets over the network. At the destination the network 
layer strips out the IP addresses. The IP operates on this layer. 

The data link layer has a network card and deals with the physical 
connection and adds the physical addresses (MAC address) of the 
hardware to the packets that it receives from the network layer.  For 
each step the sender and receiver MAC address is removed then a 
new sender and receiver MAC address is added.  The receiver MAC 
address becomes the sender MAC address. 



Network Security and Protocols 

Why do we need network security? 
• To prevent unauthorised access to our electronic devices
• To protect our data eg to prevent sensitive data being stolen
• Prevent cyberattacks

Methods of Network Security 

Authentication allows us to confirm the identity an individual with 
usernames and passwords. Digital certificates also provide the 
identity of a person or device and allow secure information 
exchange. 

Encryption The message is garbled so if it gets intercepted during 
transmission it will be almost impossible for anyone without the key 
to read the original message. 

Firewall prevents packets containing malware getting on to the 
computer 

MAC address filtering A MAC (Media Access Control) address is a 
unique identifier for any device that is connected to a network.  Each 
network interface card has a unique MAC address that is a 12 digit 
hexadecimal code (e.g.  12-F3-EE-56-44-A1). 

̅ White list filtering only allows devices on a list to connect to 
the network. 

̅ Black list filtering devices in a black list blocked from 
accessing the network. 

Network Protocols 

A network protocol is a set of rules that allow computers to 
communicate and exchange information over a network.  There are 
many types of protocols depending on the application. 

HTTP (Hypertext transfer protocol) is the protocol used for the 
World Wide Web.  An exchange begins with a request for a web page 
from a client web browser to a web server.  The server then sends 
the web page to the client. 

HTTPS (Secure Hypertext transfer protocol) is a secure way of 
transferring data between a web browser and a server because the 
data are encrypted during transfer.  Used for e-commerce and online 
banking. 

FTP (File Transfer Protocol) is usually used to download or upload 
large files from a server to a client. 

Ethernet is not a single protocol but a collection of related protocols. 
LANs most commonly use ethernet. The following is a simplified 
procedure: 

1) Check whether there is any traffic on the ethernet
2) If so wait for traffic to clear
3) Send the packet
4) If collision detected, go to step 1 to resend.

Wi-Fi is a collection of protocol that use radio waves to transmit data 
between devices. Wi-Fi is a trademark and WLAN (Wireless LAN) is 
the generic term. Data are transmitted when the medium is clear, 
and an acknowledgement is received if the transmission was 
successful.  If no acknowledgement is received, then the data are 
resent as it is assumed that a collision occurred, and the packets did 
not reach their destination. 

Email protocols 

SMTP (simple mail transfer protocol) Sends the mail from the user 
onto the mail server. 

IMAP (Internet Message Access Protocol) Retrieves the mail from 
the mail server to the client (user) and allows access from anywhere 
on any device because the email remains on the server. 

TCP (Transport Control Protocol) When files are sent over the 
internet they are broken up into small chunks called packets.  When 
they arrive at the destination computer they are reassembled back 
into the original format.  TCP handles and controls all this.  TCP waits 
for acknowledgements to verify whether the packets have reached 
their destination.  TCP will also retransmit packets of they have not 
arrived at the destination or become corrupted. 

IP (Internet Protocol) The internet protocol is a set of rules that 
govern the transmission of data across the internet. 

UDP (User Datagram Protocol) is used as an alternative to TCP.  It is 
used in video conferencing and online gaming when speed is 
necessary as huge volumes of data are transferred in real time.  It 
improves speed by not checking for lost packets so they do not get 
re-sent. 

TCP/IP 

The TCP and IP protocol work closely together and are referred to as 
TCP/IP. The TCP/IP model consists of four layers that pass data 
between each layer. 

Application layer contains protocols related to the application such 
as HTTP, HTTPS for web browsers, FTP for file transfer and SMTP and 
IMAP for email.  The application layer interacts with the user via 
appropriate application software (eg web browser / ftp client). 

The transport layer establishes the end to end connection. When 
files are sent over the internet, they are broken up into small chunks 
called packets.  When they arrive at the destination computer they 
are reassembled back into the original format.  It is the role of the 
transport layer to split the data into packets and pass the data onto 
the network layer.  On the recipient’s computer the transport layer 
reassembles the packets into the original form.  The packets are 
numbered by this layer to allow them to the reassembled. The 
transport layer chooses the port number for sender and receiver. 
TCP and UDP are the main protocols used in this layer. 

The network layer adds the source and destination IP address and 
route the packets over the network. At the destination the network 
layer strips out the IP addresses. The IP operates on this layer. 

The data link layer has a network card and deals with the physical 
connection and adds the physical addresses (MAC address) of the 
hardware to the packets that it receives from the network layer.  For 
each step the sender and receiver MAC address is removed then a 
new sender and receiver MAC address is added.  The receiver MAC 
address becomes the sender MAC address. 



Computer Systems 

A computer system has both hardware and software. 

Hardware are the physical components that make up a device or 
computer system.  These include both the internal components (eg 
motherboard, CPU, RAM) and peripheral devices such as printers. 

Software is the computer code, programs and algorithms that give 
instructions to the hardware to make it perform the desired task.  
Without the software the hardware will not get any instructions and 
it will not do anything. 

Software Classification 

Software is split into two types: application software and system 
software 

Application software is a program designed to perform a specific 
task that the user interacts directly with (eg spreadsheets, web 
browser and word processor, disk defragmentation). 

System software is concerned with the running of the computer. Its 
purpose is the control the computer hardware and manage the 
application software. (eg operating system, antivirus, backup tools, 
firewall) 

The operating system (OS) is the most important piece of system 
software. The OS handles management of the processor, memory, 
input/output devices, applications and security. 

• Application management - Application software does not
need to concern itself with interaction and complexities of
managing the hardware because this is dealt with by the
operating system. Application software runs on top of
operating system which is an intermediary and takes care of
interaction with the hardware.

• Processor resources – Allows multiple applications to be run
simultaneously by manages the processing time between
applications and cores and switching processing between
applications very quickly.  Multiple applications will access
the processor resources via a schedule that alternates
process between applications.  High priority applications will
have more CPU time, but it means that lower priority
applications will take longer to run.

• Memory management – Distributes memory resources
between programs and manages transfer of data and
instruction code in and out of memory.  Ensures that each
application does not use excessive memory.

• Security – Tools such as anti-virus software and firewalls help
protect the computer from attack.  In addition requirement
for passwords and control of access rights
.

• Input / Output devices – OS controls interaction with input
(eg keyboard) outputs (eg. Monitor) and storage (eg hard
disk) using hardware drivers. Allows users to save files to the
hard disk and print documents for instance.

Cloud Computing 

• Can store data and files on a server elsewhere that can be
accesses via the internet.

• Can use applications over the internet
• Can sync files so that all your devices see the same files
• Can share documents with others
• Can access your files anywhere if you have a good internet

connection

Advantages of cloud computing 
• Only pay for storage that you use
• Data and files available from anywhere in the world where

there is an internet connection
• Data automatically backed up

Disadvantages of cloud computing 
• Need a reliable network connection
• Files are hosted elsewhere so a security concern
• the most recent versions of software is often not available
• Transfer of data over the internet will slow down

performance.

Advantages of local storage 
• Files can be accessed even when there is no internet

connection
• More secure as files to not need to be transferred over the

network and the user has more control

Disadvantages of local storage 
• Users need to organise their backup solutions
• Not so easy to share documents
• Can only access the files locally

Memory 

Volatile memory (main memory) When the computer is turned off 
the contents of volatile memory is lost. When there is no power, 
volatile memory is erased. 

Non-volatile  memory (secondary storage) Even when here is no 
power, the data remain unchanged and can be accessed once again 
once power has been resumed.   This allows you to store files for he 
long term. 

ROM (Read Only Memory) Data can only be read from the device, 
and cannot the memory cannot be edited or deleted.  ROM is only 
used for situations where you can be sure that updates will not be 
needed.  The computer’s BIOS (basic input output system) which 
controls the boot up sequence is stored on a ROM chip.  

RAM (Random Access Memory) - When applications are executed 
they are loaded into RAM first. RAM is volatile. 

Embedded Systems 

An embedded system is a computer system that is designed for a 
specific function, in contrast to a general-purpose computer that can 
carry out many tasks.  Embedded systems typically have a minimal 
or no user interface.   Thus, they can be optimised for size and 
power consumption, for instance. Examples of embedded systems 
include digital watches, MP3 players, washing machines, cars and 
mobile phones. 

Secondary Storage 

Secondary storage is necessary for saving files long and software 
including the operating system.  Even when the computer is turned 
off, the data remain unchanged, and can be accessed again once the 
power supply has been turned on. 

Magnetic Hard Disk 
• Tracks on the disk platters contain tiny magnets, each holding

1 bit of data.
• The polarity (negative or positive) of the magnets determines

whether the bits are 0 or 1.
• The write head modifies the polarity of the magnet as

appropriate.
• The read head identifies whether each magnet is negative or

positive.
• The tracks are laid out as a series of concentric rings.

Advantages 
• Cheap form of storage

Disadvantages 
• Less reliable because it contains moving parts that can break
• Electromagnetic surge can corrupt the data held
• Slow speed of read/write access



Optical Disks 
• Tracks on the disk contain pits and lands.
• The track is a spiral.
• A laser is emitted and the laser light is reflected when it hits

the lands, but is scattered when it hits the pits.
• Depending on whether the light is scattered light is encoded

as a binary value of 0 and reflected light is encoded as a 1.
• The sensor is able to detect light reflected, but not scattered.
• Example: Blue-Ray (25 Gb) DVD (4.7 Gb), CD (700 Mb).

Advantages 
• Can transfer easily between computers

Disadvantages 
• Can scratch easily
• Not much storage compared with other methods.
• No unlimited writes to the hard disk

Solid state Drive 
• Use millions of switches called floating gate transistors on

microchips to store data.
• Electrons are stored in gates and this is encoded as 0 when

there is an electron present and encoded a 1 when there is
no electron present.

• The electros remain trapped even when there is no flow of
electricity.

• Contain no moving parts and are therefore more robust that
optical and magnetic storage.

Advantages 
• Much faster that other means of storage
• More reliable than other means if you are only reading
• Quiet

Disadvantages 
• More expensive per volume of storage
• Reliability might be an issue if you do a lot of writing

Boolean Logic 

NOT gate - The output is the opposite of the input 

𝑄 = 𝐴̅ 
𝑄 = 𝑁𝑂𝑇 𝐴 

NOT truth table 

Input Output 

0 1 

1 0 

AND gate - has two inputs and will have a true output if the two 
inputs are true otherwise the output will be false 

𝑄 = 𝐴. 𝐵 
𝑄 = 𝐴 𝐴𝑁𝐷 𝐵 

AND truth table 

Input - A Input - B Output 

0 0 0 

1 0 0 

0 1 0 

1 1 1 

OR gate - has two inputs and will have a true output if either or both 
the inputs are true 

𝑄 = 𝐴 +  𝐵 
𝑄 = 𝐴 𝑂𝑅 𝐵 

OR truth table 

Input - A Input - B Output 

0 0 0 

1 0 1 

0 1 1 

1 1 1 

XOR gate - has two inputs and will have a true output if either the inputs are true 
but not both 

𝑄 = 𝐴 𝐵 
𝑄 = 𝐴 𝑋𝑂𝑅 𝐵 

OR truth table 

Input A Input B Output 

0 0 0 

1 0 1 

0 1 1 

1 1 0 

Converting a truth table to a logic circuit 

There is a general approach to converting a truth table into a logic circuit. 

We consider only the lines with an output of 1. 
We take in the input of each and then AND. 

We then OR between each statement such that 
 (NOT A AND B)  OR (A AND NOT B).  We can then draw the logic circuit. 

Worked example: What is the logic circuit for the following truth table 

Input - A Input - B Output 

0 0 0 

1 0 1 

0 1 0 

1 1 1 

(A AND NOT B) OR (A AND A) 

System Architecture 

CPU (Computer Processing Unit) or processor Fetches, decodes and 
executes instructions and performs logical and arithmetic 
operations. 

Von Neumann architecture is the stored program concept, where 
program instructions and the data to be processed can be stored in 
the same memory. 

Components of a CPU 

Bus Wires through which data and instructions are transferred 
between computer components 



Clock keeps all the CPU components synchronised 

• Arithmetic Logic Unit (ALU) Every operation takes place here. This is 
where the arithmetic (eg adding two binary numbers) and logic 
operations (eg checking to see if one number is bigger than another) 
take place. 

Control Unit Decode the machine code instruction so that the ALU 
knows what to do with the instruction. Controls and monitors data 
transfer between different input and output hardware components 

Factors affecting CPU performance 

Clock speed is the number of cycles that a processor carries out per 
second. Each cycle of the CPU allows a single action (instruction) to 
be carried out.  The greater the clock speed, the greater the number 
of operations and the faster the computer will run. 

Number of processor cores A core is CPU in its own right. Nowadays 
most CPUs have multiple cores.  Having multiple cores allows 
instructions to be carried out concurrently (at the same time), 
whereas a single core will only allow carry out instructions in serial 
(one at a time). 

Latency Delay in transfer of data between components 

Cache size Cache is a volatile memory store on the processor.  Cache 
is much faster but smaller that RAM.  Frequently used data and 
instructions within an application can be stored in cache instead of 
fetching from RAM which is quite slow. The bigger the cache the 
greater the volume of data and instructions that can be stored 
thereby reducing latency and improving performance of the CPU. 

Cache type There are three levels of cache. Cache Level is a trade off 
between size and speed 

• Level 1 Cache closest to the CPU and is the fastest cache
(lowest latency), but does not have much capacity

• Level 2 Cache – is slower and further away from the CPU than
L1 cache so latency is greater, but has more storage capacity.

• Level 3 Cache is the slower than L1 and L2 cache; much faster
than RAM; has greater capacity than L1 and L2 cache.

Fetch execute cycle 

1. Instructions are loaded into memory
2. Processor fetches the instruction from the main memory

3. Instruction is decoded so the CPU knows what to do with the
instruction

4. Processor then executes the instruction
5. Result of the instruction can be stored in memory
6. Next instruction is then fetched from main memory and the

cycle repeats itself.

Classification of programming languages 

High level programming languages are closer to human language 
and is therefore easier to understand.  A translator is used to 
convert the instructions into code that the computer understand. 
High level languages allow programs to be written that is 
independent of the type of computer. High level programming 
languages allow code to be written that is independent of the type 
of computer system.  It is up to the compiler to translate the code 
into the right machine code for a particular code. There is a huge 
variety of high level programming languages, and the choice 
depends on the application. 

Low level programming languages refer to machine code and 
assembly language.  The Low level refers to low level of abstraction. 
The low level language is close to the language understood by the 
computer where operations map to the instruction in the processor 
instruction set.  However it is difficult for humans to understand. 
Low level languages are appropriate for developing new operating 
systems, embedded systems and hardware device drivers 

Machine code is expressed in binary values 0 and 1.   This is the 
language that computers understand.  All codes whether assembler 
or high level programming languages need to be translated into 
machine code.  Machine code is specific to a processor. 
Machine code instructions are made up of two parts the operator 
and the operand. The processor decodes the operator to identify the 
task that is to be carried out (eg. Add, load).  The operand is the 
value or memory address that that instruction is to be operated on 

Machine code instruction 

Operator Operand 

0011 10010100 

Assembly language provides basic computer instructions for 
programs to run. There is a one to one relationship between 
machine code and assembly code instructions. One assembly 
language instruction maps to one machine code instruction, thus the 

structure of assembly language and machine code is the same, but 
where machine codes uses 0 and 1 which are very difficult for 
programmer to understand, assembly language uses mnemonics 
which is easier for the programmer. 

Assembly language sample Instruction set 
LOAD #23 # Load from RAM to processor 

MOV a 23 # Transfer in number 23 into the variable a 

ADD 2 3  # Add 2 values 

STORE    # store data in RAM 

Each type of processor has its own instruction set and therefore its 
own assembly language and machine code.  So Assembly code 
written for one type of processor will not run on another. 

Low level languages versus high level languages 

Advantages Disadvantages 

Low 
level 

Produce code that is faster 
and better optimised than 
high level languages. 

Appropriate for 
developing new operating 
systems, embedded 
systems and hardware 
device drivers 

Difficult to understand and 
modify 

Assembly code is written for 
a specific processor 
architecture, and so is not 
portable to other computer 
architectures 

High 
level 

High level programming 
languages allow code to 
be written that is more 
portable.  Thus code can 
be run on different of the 
types of computer system 
with different processor 
architecture. 

Easier to understand 

Easier to modify 

Needs a translator 

run slower because of the 
layers of abstraction and 
there is inefficiency in 
translator. 

Program translators allow programs to be translated into 

machine code so the than programs can be run on a computer. 

Interpreter converts high level languages into machine code one 
instruction at a time on-the-fly while the program is running. Each 
instruction is converted to machine code once the previous 
instruction has been executed.  Interpreters are good for debugging 
code because the program stops as soon as the error has been 
found.  However running code this way is much slower running 
compiled code.  The machine code is not saved. 

Compiler A program that converts high level languages into machine 
code before the program is run. A compiler saves the machine code, 



so the source code is no longer needed A compiler allows a program 
to be run faster than interpreted code.  Software is normally 
distributed as compiled machine code.  For proprietary software this 
is good because other people cannot copy the code and use it for 
their own applications. 

Assembler Assembler converts assembly language instructions into 
machine code. 
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The large majority of plastics we use 
today are formed from oil. Crude oil is 
separated into separate batches of 
different compounds by heating it in a 
process called fractional distillation

Oil is thought to have formed over millions of years from the break 
down of tiny dead creatures. Natural gas is formed alongside oil.
The dead organisms sank to the bottom of lakes or seas and 
became trapped in muddy sediments. As the sediments built up, 
the lower layers were under pressure. They eventually turned to 
rock. If there was no oxygen in the sediments, heat and pressure
turned the remains of the organisms into oil and natural gas.

J Evans 2018

Oil and pollution

There are many risks involved with the extraction and processing of 
oil. Oil spills from oil rigs, pumping stations and oil tankers can 
cause huge environmental problems for both marine and land 
habitats. 
Airborne pollution from oil refineries contributes towards both acid 
rain and increasing carbon dioxide in the atmosphere. This can 
impact on peoples health, have a negative effect on the 
environment, damage habitats and contribute towards climate 
change.

J Evans 2018

Tips for exams

• If it’s a drinks bottle its PET.
• If it’s a chemical container its probably HDPE.
• If it’s a thin film its probably PVC or LDPE – both would

be accepted.
• If its safety equipment its PC.
• If its anything else it could be ABS because they cant

prove otherwise.
• If its packaging it is expanded polystyrene.
• If its around food it will be PET, HDPE, LDPE

J Evans 2018



Fractional distillation of crude oil
Crude oil is a mixture of many thousands of different 
compounds with different properties. They are called 
hydrocarbons because they only contain the elements 
hydrogen and carbon.

To make crude oil useful, batches of similar compounds with 
similar properties need to be sorted. These batches are called 
fractions and they are separated by fractional distillation.

The theory behind this technique is that some of the 
compounds in crude oil are easily vaporised, for example, they 
are volatile due to their low boiling points. Others are less 
volatile and have higher boiling points.

J Evans 2018

There are many types of plastics that are used for a 
huge variety of different tasks. These plastics can be 
divided into two main groups; Thermosetting plastics 
and Thermoplastics. Plastics are made up of long strings 
of monomers that bind together to form polymers.

Thermoplastics are a group of plastics (polymers) 
that as they are heated become soft and CAN be 
moulded over and over again. These plastics then 
harden as they cool. The Polymers in Thermoplastics 
do not form strong bonds so they can move over 
each other and be reshaped when subjected to 
heat.

Common Thermoplastic Polymers
Some of the most commonly found thermoplastic polymers 
include polyethylene, polypropylene (PP), polyvinyl chloride 
(PVC), polystyrene, polytetrafluoroethylene (PTFE, 
commonly known as Teflon), Acrylonitrile butadiene 
styrene (ABS plastic), and polyamide (commonly known as 
nylon).

Thermoset plastics are a group of plastics that 
once they have been moulded and set CANNOT be 
remoulded.  Once moulded, they do not soften 
when heated and they cannot be reshaped. Its 
polymer chains are joined together by cross-links, 
so they cannot slide past each other easily.

As a result of this resistance to heat Thermosetting 
plastics are suitable where a degree of heat 
resistance is required, such as engines, electrical 
components and fittings, saucepan handles etc.

Common Thermoset Polymers
Some of the most commonly found Thermosetting 

polymers include Epoxy Resin, Melamine 
Formaldehyde, Polyester Resin and Urea 
Formaldehyde

J Evans 2018

J Evans 2018

Tips for exams

• If its electrical  - it Urea Formaldehyde
• If its worktop or flooring – it Melamine Formaldehyde
• If its GRP or carbon fibre – Its Polyester Resin





Thermoplastic Moulding Processes

J Evans 2018

Calendaring

Calendaring is the process of squeezing a soft (melted) 
plastic between several rollers. The careful control and 
space between thee rollers will determine the eventual 
thickness of the plastic film.
The original plastic is extruded from the same as we 
looked at in the extrusion process. This melted extrusion 
is then dropped onto the first few sets of rollers to position 
and start the cooling process. The other rollers in the 
process stretch and adjust the thickness of the desired 
film.
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Designers need an understanding of how products are manufactured to ensure that their ideas can 
be produced effectively. Analysing how products are made can help to inform designs, and it can be 
useful to disassemble existing products to discover how they function and how they were 
manufactured. 
In this unit you will learn how designers can quickly create and test models to develop a prototype of 
a design. 

Year 10 – Engineering – Summer Term
Unit R040: Design, evaluation and modelling

Task 1:1 Carry out product analysis using ACCESS FM.

□ Aesthetics = how it looks
□ Cost +how much it costs to make and buy
□ Customer = Who is it for?
□ Environment = How will the product impact
on the environment?
□ Size = How big is it?
□ Safety = how is the product made safe?
□ Function = what does it do?
□ Materials and manufacturing = what is it
made of and how is it made?

Task 1:2 Compare Products
It is useful to compare products so you can 
identify the most important features. One way of 
doing this is using a matrix such as “the house of 
quality” used as part of the Quality Function 
Deployment (QFD). Learn more about QFD here: 
QFD

For this task you will:
□ Use manufacturers manuals or other published
Sources to disassemble a product
□ Use appropriate tools and instruments
□ Analyse the disassembled product for:

•  components and their functions
•  assembly methods
•  materials
•  production methods
•  maintenance considerations

You also need to 
compare 
advantages and 
disadvantages of a 
product identified 
using primary and 
secondary 
research.

1.3 Carry out product disassembly
A good way to find out more about a product is to take it apart to see what each part is made of and how it all 
fits together.

https://quality-one.com/qfd/


Enterprise 



 

Enterprise and Marketing KO 

Key Vocabulary 

Design mix – the combination of 
aesthetics, function and cost that are 
the combined design priorities for a 
product 

Aesthetics – how things appeal to the 
senses, i.e. look, smell, sound 

Function – how well the product or 
service works for the consumer 

Economic manufacture – making a 
product cheaply enough to make it 
profitable 

Product life cycle – the theory that 
every product goes through the same 
stages  

Introduction phase – phase of the 
product life cycle when a product is 
developed and launched onto the 
market 

Growth phase – phase of the product 
life cycle where sales are growing; 
costs will be very high 

Maturity phase – phase where sales 
and revenue is at the highest point 

Decline phase – phase when sales 
are dropping 

Extension strategy – an attempt to 
prolong sales of a product to avoid the 
decline phase 

Product differentiation – the extent 
to which consumers see your product 
as distinct from rivals 

 

  

Core Knowledge 

The design mix is a diagram to show how a business  

must consider the aesthetics and function of a product 

as well as the cost. 

When creating a product a business will want it to 

stand out from rivals.  This is known as product 

differentiation.  Businesses can use branding or USPs. 

The Product life cycle shows the stage that every product goes 

through.  A business will use extension strategies to extend the 

life cycle. 

 

Wider Business World 

Apple – use of branding and 

extension strategies 

Kellogg’s – developed new 

products such as cereal bars to 

meet customer needs  

KitKat – launched different 

flavours and sizes as an 

extension strategy  

 

Synoptic Links 

Customer needs – if these 

change products will need to 

change 

Market research – how a 

business finds out customer 

needs 

External influences – will 

lead to changes in 4Ps 

Operations – need to be able 

to make the product 

Breakeven – understanding 

the link between costs and 

economic viability  

Don’t be a “man on the street” 

• Don’t assume everyone prefers branded products – some  

consumers will consider cost more important 

• Remember that all products will see a decline in sales, eventually, but 

the time this takes will differ 

• Just because a product is in decline does not mean it must be 

withdrawn – it may still contribute a considerable amount of revenue 

BUSINESS: Creating informed, 

discerning employees, consumers 

and future leaders 



Food 
Preparation 

and Nutrition 
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Holiday & Accommodation:

Je vais- I go

en France- to France

au Pays de Galles- to Wales

aux Etats-Unis- to the USA

Je voyage – I travel

en avion/bateau- by plane/boat

en car/train- by coach/by train

en voiture- by car

À vélo- by bike

Je pars avec…- I go with

ma famille- my family

mes parents- my parents

mes copains/copines- my friends m/f

seul(e)- alone

Je loge dans- I stay in/on

un camping- a campsite

un hôtel- a hotel

une auberge de jeunesse- a youth
hostel

Je voudrais réserver une chambre I 
would like to reserve a bedroom

pour une/deux personnes/ nuits – for 
1 or 2 people/nights

avec un lit simple/un grand lit- with a 
single/ double bed

Est-ce que vous avez – Do you have

une piscine?- a swimming pool?

la climatisation?- air conditioning?

une vue sur la mer?- a sea view

un balcon?- a balcony

un restaurant?- a restaurant

un télévision à écran plat- a flat-
screen TV

At the tourist office:

Au guichet- at the ticket counter

Je peux vous aider? – Can I help 
you?

Je voudrais un aller simple/ un 
aller-retour pour Paris s’il vous 
plait- I would like a single/return 
to Paris please.

En quelle classe?- In which class?

En première/deuxième classe.- In 
first/second class

C’est quel quai?- Which platform 
is it?

Le train part à quelle heure?-
What time does the train leave?

Le voyage dure combien de 
temps?- How long does the 
journey last?

The possessive adjective ‘our’:

To express who something belongs to 
(my, your, our), use a possessive 
adjective. In French, the possessive 
adjective agrees with the gender of 
the thing owned, not the owner.

Use the QR code to

watch the BBC 

Bitesize video about

possessive adjectives

and take the quiz

to check you have 

understood:

Holiday Activities:
Je fais- I do/go
de la planche à voile- windsurfing
de la voile- sailing
de l’accrobranche- a tree-top 
adventure
du ski- skiing
Je visite les musées/monuments- I 
visit the museums/monuments
Je vais à la peche/ à la plage- I go 
fishing/ to the beach
Je joue à la pétanque- I play French 
bowls
Je me baigne- I swim (in the sea)
Je me promène- I go for a walk
Je me repose- I rest/relax
Je sors au restaurant- I go out to a 
restaurant

Reflexive Verbs:

These are verbs which either:

1. Reflect the action back onto the
subject (e.g. I wash myself: Je me
lave), or

2.have the sense of "each other" (e.g.
They love each other: Ils s'aiment)

Learn about them more on BBC 
Bitesize by scanning this QR code:

Now practice using them

on Languages Online by 

scanning this QR code:

Expressions using ‘avoir- to have’ in 
French:

Certain expressions use avoir ‘to have’ 
in French but are not translated 
literally in English.

e.g. avoir faim- to be hungry

avoir soif- to be thirsty

avoir besoin de- to need

avoir envie de= to want

Use the QR code to read more about
this on BBC Bitesize and then watch
the YouTube video to consolidate your
learning:

Objective: To discuss holidays.
Threshold Concepts: 
- There are two versions of the possessive adjective “our” in French – plural and singular.
- In French, some verbs are reflexive and have an extra pronoun, which agrees with the subject of the verb.
- Some expressions use the verb “avoir” in French but are mostly translated using the English “to be”, eg, “avoir faim” – “to be hungry”.

French Year 10 Summer Term – Le grand large

Catastrophic Holidays:

J’ai oublié mon passeport- I 
forgot my passport

J’ai pris un coup de soleil- I got
sunburnt

J’ai été malade- I got sick

J’ai casé mon appareil photo- I 
broke my camera

Il y avait des cafards dans notre 
chambre- there were cockroaches
in our room

J’ai raté l’avion- I missed the 
plane

J’ai dû aller chez le medecin- I 
had to go to the doctor

J’ai perdu mes photos- I lost my
photos

English Masc Fem Plural

Our notre notre nos

The Oak National 
Academy website has 
lessons which accompany
work on this topic
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T1
Landscapes and 

physical processes

Geography Knowledge Organiser

1.1.1 - Distinctive landscapes 1.1.2/3 - Human activity
Honeypot site - A location which attracts a large number of tourists who, due to their 
numbers, place pressure on the environment and local people.
Carrying capacity - The number of people which a region can support without 
damaging the location and environment.
Visitor pressure - tourists who, due to their numbers, place stress on the 
environment and local people.

(1.1.3)Management: repairing footpaths
Stone pitching - This technique involves digging stone into the ground to 
form good solid footfalls. This ancient technique is used extensively in the 
central fells using stone which is naturally occurring.
Soil Inversion - A digger is used to construct a ditch drain. The soil removed 
from the drain is placed alongside to create a hard wearing walking surface. 
Grass seed mix is then sown to encourage vegetation to bind all the works 
together. 
Sheep wool - The fleece is placed between the soil and the stones to 
prevents the stone from sinking into the soil. This creates a ‘floating’ path 
and also absorbs some water to slow surface runoff.

1.2.1 - Processes & landforms (Rivers)

Upland Areas +600m 

Peaks and ridges. Cold, 
misty and snow 
common. i.e. Scotland 

Lowland areas -200m

Flat or rolling hills. 
Warmer weather.  
i.e. Fens

Relief of the UK

Relief of the UK can be divided 
into uplands and lowlands. 
Each have their own 
characteristics. 

Lowlands

Uplands

Glaciation in the UK

Over many thousands of years, glaciation has 
made an impression on the UK’s landscape.  
Today, much of upland Britain is covered in 
u-shaped valleys and eroded steep mountain 
peaks.

During the ice age

Ice covered areas eroded and 
weathered landscapes to create 
dramatic mountain scenery. 

After the ice age

Deep valleys and deposition of 
sediment revealed 

What is a landscape?

A landscape has visible features 
that make up the surface of the 
land. Landscapes can be broken 
down into four ‘elements’.

Landscape Elements

Physical 
-Mountains
-Coastlines
-Rivers 

Biological 
-Vegetation 
-Habitats 
-Wildlife

Human
-Buildings
-Infrastructure 

Variable 
-Weather
-Senses

Positives of visitor pressure Negatives of visitor pressure

Employment opportunities are created to 
meet the demands of the tourists

Tourism brings in money and will boost 
the local economy

There will be upkeep of the area, making 
it a clean place to live

Crime can be reduced due to higher 
levels of employment

Jobs are often seasonal or part time. This 
makes it harder to support family.

There is overcrowding in the peak 
seasons

Businesses are designed for the tourists

There can be congestion on the roads

Scenic walks and hikes are damaged by 
footpath erosion

Erosion

Attrition Rocks that bash together to become 
smooth/smaller.

Solution A chemical reaction that dissolved 
rocks.

Abrasion Rocks hurled at the base of a cliff to 
break pieces apart. 

Hydraulic 
Action

Water enters cracks in the cliff, air 
compresses, causing the crack to 
expand.

Transportation

Solution Minerals dissolve in water and are 
carried along.

Suspension Sediment is carried along in the 
flow of the water.

Saltation Pebbles that bounce along the 
sea/river bed.

Traction Boulders that roll along a river/sea 
bed by the force of the flowing 
water.

Deposition

When the sea or river loses energy, it drops the 
sand, rock particles and pebbles it has been 
carrying. This is called deposition.

Formation of a waterfall
1) River flows over 
alternative types of 
rocks.
2) River erodes soft rock 
faster creating a step.
3) Further hydraulic 
action and abrasion 
form a plunge pool 
beneath.
4) Hard rock above is 
undercut leaving cap 
rock which collapses 
providing more material 
for erosion. 
5) Waterfall retreats 
leaving steep sided 
gorge. 

Formation of floodplains and levees

When a river floods, fine silt/alluvium is deposited on 
the valley floor. Closer to the river’s banks, the heavier 
materials builds up to form natural levees. 

Freeze-thaw weathering

Stage One 
Water seeps 
into cracks and 
fractures in the 
rock. 

Stage Two 
When the water 
freezes, it 
expands about 
9%. This 
wedges apart 
the rock.

Stage Three
With repeated 
freeze-thaw 
cycles, the rock 
breaks off.

Weathering

Chemical 
Action of chemicals within 
water dissolving the rock.

Biological 
Rocks that have been 
broken down by living 
organisms or plant roots.

River long profile

Upper course

Near the source, the river is flows 
over steep gradient from the 
hill/mountains. This gives the river a 
lot of energy, so it will erode the 
riverbed vertically to form narrow 
valleys. 

Middle course

Here the gradient get gentler, so the 
water has less energy and moves 
more slowly. The river will begin to 
erode laterally making the river wider.

Lower course

Near the river’s mouth, the river 
widens further and becomes flatter. 
Material transported is deposited.

Formation of a meander 
A meander is a curve in a river’s 
course formed when erosion and 
deposition take place on opposite 
river banks. The two sides of the 
meander eventually meet and 
create a straight channel.

Inside bend:
Slowest speed
Deposition
Slip-off slope/point bar

Outside bend:
Fastest speed
Erosion
River cliff/undercut

Formation of a V-shaped valley

MSN 2020
Find a playlist of explainer 
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the QR code 
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1.2.1 - Processes & landforms (Coasts)

1.2.2 - Rates of change 1.3.1 - Drainage basins 1.3.2 - River flooding

Formation of bays and headlands

1) Waves attack the coastline.

2) Softer rock is eroded by the sea 
quicker forming a bay, calm area cases 
deposition.

3) More resistant rock is left jutting out 
into the sea. This is a headland and is 
now more vulnerable to erosion.

Bay

Headland

Soft rock

H
ard rock

Formation of coastal landforms

1. Hydraulic action widens cracks in the cliff face over time. 
Abrasion forms a wave cut notch between HT and LT.
2. Further abrasion widens the wave cut notch to from a cave.
3. Caves at both sides of the headland break through to form arch
4 .Weather above/erosion below –arch collapses leaving stack. 
5. Further weathering and erosion eaves a stump.

Formation of coastal spits (longshore drift)

1) Swash moves up the beach at the angle of the prevailing wind.
2) Backwash moves down the beach at 90° to coastline, due to gravity. 
3) Zigzag movement (Longshore Drift) transports material along beach. 
4) Deposition causes beach to extend, until reaching a river estuary.
5) Change in prevailing wind direction forms a hook.
6) Sheltered area behind spit encourages deposition, salt marsh forms. 

Types of coastline

Concordant
A concordant coastline occurs where the bands of differing rock 
types run parallel to the coast. The outer hard provides a 
protective barrier to erosion of the softer rocks further inland. 
Sometimes the outer hard rock is punctured allowing the sea to 
erode the softer rocks behind. This creates a cove which is a 
circular area of water with a relatively narrow entrance way from 
the sea.

Discordant
Discordant coastline occurs where bands of differing rock type 
run at right angles to the coast. The different resistance to erosion 
leads to the formation of headlands and bays.

Mass movement

Mass Movement is the downhill movement of cliff material 
Rockfall As the weathering processes weaken 
the structure of the cliff rock fragments fall away. 
Landslide Large blocks of the cliff slide down to 
the base of the cliff due to erosion weakening 
the base of the cliff
Slumping When soft rocks like clay become too 
wet from rainfall and weakened by erosion, the 
entire cliff face slips down in a curve, making 
steps in the cliff

Wave-cut landforms

1. The sea attacks the base of the cliff 
between the high and low water mark.

2. A wave-cut notch is formed by erosional 
processes such as abrasion and hydraulic 
action - this is a dent in the cliff usually at 
the level of high tide.

3. As the notch increases in size, the cliff 
becomes unstable and collapses, leading to 
the retreat of the cliff face.

4. The backwash carries away the eroded 
material, leaving a wave-cut platform.

5. The process repeats. The cliff continues 
to retreat.

Climate
The rainfall map of the UK shows variations in 
rain. 
Less precipitation occurs in low land areas. East 
England
Most precipitation occurs in upland areas. 
Scotland. 

These differences mean…
Uplands experience more weathering, erosion 
and mass movement. 

Geology
Some rock types erode faster than others (sedimentary 
limestone or clays erodes quicker than metamorphic granite). 
The direction rocks are layered in can also affect this eg. 
concordant or discordant coastlines

Granite
Dense, hard rock

Clay
Loose, soft rock

Human activity
Humans can increase rates of change such as footpath 
erosion on cliffs or building on floodplains but humans can 
also put management in place is slow erosion or transport 
processes, like dams, groynes, river dredging & afforestation.

Condensation- when water vapour cools 
to form clouds
Evaporation- where water is turned into 
water vapour (gas)
Precipitation- any water that falls from the 
sky (rain, snow etc)
Interception- vegetation traps water 
before it reaches the ground
Transpiration- water is evaporated from 
the leaves of vegetation

Drainage Basin- is the area of land 
drained by a river and its tributaries 
Watershed- the area of high land 
forming the edge of a river basin
Source- where a river begins
Mouth- where a river meets the sea 
Tributary- a small river or stream that 
joins a larger river
Confluence- the point at which two 
rivers meet
Main river channel- main river flow in 
the drainage basin
Floodplain- flat land on the sides of the 
river that takes the overflow water

Surface runoff- water runs across the ground to a river
Infiltration- water seeps into the soil in the ground
Percolation- water seeps into rock deeper in the ground
Groundwater flow- water flows through the soil and rock in the ground

Hydrological cycle

Drainage basin

Factors influencing how rivers flood:

Steep Slopes - If the land surrounding a river is steep, rainfall will run 
quickly across the ground as surface runoff, increasing the river’s 
discharge

Urbanisation - Roads and pavements are built using a tarmac, an 
impermeable material. Rainfall flows quickly over tarmaced surfaces 
as it cannot infiltrate into the ground, leading to rapidly increasing 
discharge 

Geology - If a drainage basin has impermeable rock, water is unable 
to percolate into the rock. As a result, the rainfall flows into the river 
via throughflow and surface run off

Heavy or prolonged rainfall - A high volume of rainfall will cause a 
river’s discharge to increase rapidly, increasing the chances of the 
river bursting its banks

Vegetation - Trees intercept rainfall as it falls from the sky. If there is a 
lack of vegetation, more rainfall reaches the ground and eventually 
the river, seeing a large increase in discharge

MSN 2020



1.3.3 - Flood management
Hard Engineering -  Hard engineering management involves using artificial 
structures, such as dams and embankments which try to control rivers. They tend to 
be expensive. 

Soft Engineering - Soft engineering management is a more natural approach to 
manage flooding, it does not involve building artificial structures, but takes a more 
sustainable approach to managing the potential for river flooding.

Home study questions

DEVELOPING
Describe how tourists can have benefits and negatives to honeypot sites [3 marks]

Explain why a waterfall migrates backwards the source [4 marks]

SECURING
Analyse the pattern of average precipitation (rainfall) in the UK (1.2.2) [6 marks]

Explain the difference between discordant and concordant coastlines [4 marks]

MASTERING
‘Urbanisation is the most significant factor in flooding’ To what extent do you agree with this statement? [8 marks]

Sketch and annotate the formation of a spit [6 marks]

CHALLENGE
Create a spider diagram to show how all the erosional processes and landforms of rivers and coasts are linked

Draw out a river long profile and label where the different landforms and processes would usually occur

River defences 

Hard Engineering

Channel straightening Removing meanders, increases velocity to remove 
flood water.

Artificial Levees Man-made banks heighten river so flood water is 
contained. 

Channel widening Makes river wider to increase capacity for a flood.

Soft Engineering

Afforestation Planted trees soak up rainwater, reduces flood risk.

Managed Flooding Naturally let some areas flood to protect 
settlements.
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T2
Rural-urban links

Geography Knowledge Organiser

2.1.1 - Rural-urban continuum 2.1.2 - Changing rural areas

2.2.1 - Changing population 2.2.2 - UK towns and cities 2.2.3 - Changing retail

A rural-urban continuum is the gradual change from 
a very built up urban area (like a large city) through 
to rolling countryside and sparsely populated 
villages. There is no clear line between urban and 
rural, as represented by the diagram

A sphere of influence is the area around the 
settlement from which people are attracted to visit or 
work due to the services the settlement provided. 
Large cities have more services so have a larger 
sphere of influence in the area

Service provision
As we move along the continuum from the most rural to the most urban locations, the 
number of services provided by each settlement increases. For example, in a small 
village there is likely to be a post office and a. However, in a large city there are a large 
number of shops, supermarkets, banks, hospitals and entertainment providers.

Counter-urbanisation 

The movement of people from urban to 
rural areas to live.
Reasons for counter-urbanisation:
Housing - cheaper & bigger
Transport - improved roads and increased 
car ownership 
Employment - more workplaces now 
located on urban-rural fringe
Environmental factors - less noise and air 
pollution

Impact of counter-urbanisation:
Higher house prices - increased demand
Decrease in traditional services - (village 
shops) residents now shop in urban areas
Increase need for local schools
Traffic congestion

Commuting - People often choose to live 
in cheaper rural areas and commute to 
work rather than paying higher urban 
prices, or just work from home

Rural change

Counter-urbanisation, sphere of influences and technological change has lead to:
- Reduction or change in employment opportunities in rural area
- Closure of rural services like banks and post offices
- Increase in house prices rural areas, especially in accessible “commuter belt”
- Increased “second” home ownership
- Some locals can no longer afford local houses
- Reduction in bus services

Some of the more remote rural areas have experienced lots of negative changes. 
These include depopulation and deprivation. Deprivation is often characterised by a 
lack of public transport, healthcare and education.
Spiral of deprivation

Sustainable rural community

Things that need to be considered when creating a sustainable community;
Availability of jobs – encourage jobs based in rural areas by encouraging more 
companies to locate there
Education – ensuring local schools remain open
Healthcare – ensure all locals can access healthcare (transport links to cities)
Village services – encouraging shops, pubs and post offices to remain open
Transport – ensuring public transport runs regularly and can be accessed by all 
Internet – ensure fast and reliable broadband

Too few 
rural jobs

Even fewer 
rural jobs

Rural to urban 
migration

Declining rural 
population

Reduced demand for 
rural shops & services

Shops &
 services close

UK population change factors

Social
Healthcare - free and 
accessible for all, so people 
are living longer
Marriage/culture - People 
are marrying later and 
having a family later, 
reducing the number of 
children they can have

Economic
Careers - many women now 
chose to have a career, than 
start a family
Maternity pay - Getting paid 
while looking after a 
newborn child encourages 
more people to have 
children

Political 
Contraception - is widely 
available 
Mat-/Pat-ernity rights - 
Mothers and Fathers now 
have the rights to paid leave 
to care for a newborn, so 
encouraging more people to 
have children

UK migration

Migration to the UK
Stable government
More available jobs
Good healthcare system
Already have family in the UK
Good education system
Better rates of pay

Migration within the UK
Cost of housing cheaper somewhere else
Change in lifestyle - retiring to a rural area
Searching for work - more jobs in a cities
Moving to reduce the commuting time - live 
closer to work
Moving closer to family for care needs

UK’s ageing population

Causes
Low birth rate and low death 
rate means we have more 
people living for longer (high 
life expectancy). The UK 
now have more people 
aged 60+ than ever before

Social/Health effects
- OAPs have more health 
issues, straining NHS
- Increased demand for care 
homes and carer services
- More people living longer 
increases demand for 
homes

Economic effects
- Not enough working aged 
population to pay taxes
- Healthcare, free public 
transport etc costs the state 
more money
- Pension costs for 
government increases

Egan’s wheel 
Egan’s wheel outlines the criteria that needs to be met 
for a community to be sustainable. There is a social, 
economic and environmental focus. All of these 
categories must be met in order to have a sustainable 
community in urban and rural places.

Greenfield development

Greenfield sites are those that have not been built on before. 

They are easier and cheaper to build on as there’s nothing to 
knock down and there's more land available. 

But this isn’t sustainable as it is destroying the natural 
environment and animal habitats.

Brownfield development

Brownfield sites are those that have been built on before and is 
often derelict.  

Planning permission is often easy to obtain and there are 
already existing services. 

This is a more sustainable method of development however 
space is often limited and it can be expensive.

Retail change in the UK

Economic factors
More home delivery firms 
making deliveries cheaper, 
congestion in cities, free 
parking in out of town 
centres, high city centre 
parking costs

Cultural factors
Car dependant society, 
habit of bulk buying weekly 
or monthly shops

Technological factors
Development of high speed 
broadband, improved 
websites that can be used 
to compare prices, internet 
banking

Out of town centres

Benefits Costs

Large free parking areas
Less congestion at out of town location
Quick and easy access (near motorway 
network)
Often room for expansion
Near suburban housing

Can cause decline in city centre
Can increase congestion out of town
Often has the same chain stores at out of 
town centres – so does not support 
smaller independent shops.
Land use conflicts in out of town areas – 
areas in high demand from business parks 
and golf courses

Internet shopping

Benefits Costs

Convenient and often cheaper
Can buy products not available locally
Can buy at any time or any location
Less time consuming
Traffic congestion is reduced
Jobs created for those delivering products

Not everyone, (the elderly) have internet 
Goods might be difficult to return
City centre shops might close, leads to 
jobs losses and decline
More delivery vans = more congestion
Using bank details can lead to fraud
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2.3.1 - Global urbanisation 2.3.2 - Urbanisation in global cities

1.3.3 - Connected global cities Home study questions

DEVELOPING
Define what an rural-urban continuum is [2 marks]

Explain how the spiral of deprivation leads to depopulation [4 marks]

SECURING
Analyse the distribution in global cities around the world (2.3.1) [6 marks]

Explain why building on brownfield sites is more sustainable than on greenfield sites [4 marks]

MASTERING
‘The challenges associated with an NIC global city are more difficult to solve than those of HIC global cities’ To what extent do you 
agree with this statement? [8 marks]

Decide why Europe and North America has the most significant concentration of global cities [6 marks] 

CHALLENGE
Link greenfield and brownfield developments to as many different elements of this module as possible

Create a spider diagram to show how Newcastle is linked to the rest of the world (a connected global city)

As a result of globalisation, places around the world are now more connected than 
ever before. Global cities have become key globally connected places.

Although global cities are distributed widely across the world it is not an even 
distribution. For example;

North America, Western Europe and South Asia have clusters of global cities
Africa has very few
India has 8
China has 14

Changes over time
The rate of urbanisation varies across the world. In many HICs the period of rapid 
urbanisation occurred back in the 1800s, whereas many LICs are experiencing it at the 
moment. 

Distribution of global cities London (HIC global city)

Reasons for growth
Natural population change – from the 
migrants and young workers who were 
attracted to the city for work
Migration – the UK attracted many from 
ex-colonies as well as people from other 
EU countries
Connections – London is the financial 
capital of UK and for most of the global 
finances too. It has the stock exchange. It is 
also home to large MNCs. London is also a 
major trading and transport hub.

Way of Life
The UK has huge numbers of cultures and
races, as well as white British people there 
are huge numbers of migrants from India, 
Pakistan, Bangladesh, Canada,
USA, Kenya, Zimbabwe and other 
ex-British colonies
London houses a major world financial 
centre and a range of business specialisms 
which attract a highly
skilled workforce.
However London’s unemployment rate was 
one of the highest in the UK

Challenges

Poverty
Often people who live in inner-city areas experience a poor quality of life. This is 
because the inner-city is typically a zone with older housing and declining industry.
There is a lack of housing provision; access to services; access to open land;safety and 
security.
Traffic Issues
London has massive problems with congestion. From the 1950s, car ownership has 
grown at a very quick rate. The increasing population of the city has meant roads are 
crowded and transport services such as the underground and buses struggle to cope
Urban decline
Some areas of a London suffers from out-migration of people and businesses, derelict 
buildings, high unemployment. This was common in the inner cities of the UK in the 
1980s, leading to further poverty in these areas.

Mumbai (NIC global city)

Reasons for growth
Natural population change – in 1974 the 
fertility rate was 4, although this has now 
reduced to 1.8. Natural change was 
therefore a big factor in the 1970’s and 
1980s but less so now.
Migration – the pull factors for Mumbai 
are cheap rail travel, jobs and better 
education. The push factors from the 
surrounding countryside are poor 
standards of housing, healthcare and 
sanitation.
Connections – Mumbai is the financial 
capital of India and home to the stock 
exchange. It is also home to large MNCs.

Way of Life
Mumbai is a city of contrasts. One obvious 
one is the difference between rich and 
poor. Many well education people live in 
expensive properties while the majority of 
the city live in slums and work in the 
informal economy (in roles such as street 
vendors and rubbish collectors)

In the slims there is a  lack of sanitation, 
adequate housing and open sewers are 
just some of the issues that face people 
living in these areas. Disease often spreads 
quickly due to the conditions and lack of 
health care facilities. 

Informal sector
Wages are low = families unable to save 
and cannot afford to send children to 
school = children fail to get an education 
and forced to work in informal sector
Informal workers don’t pay tax = 
government does not raise income and 
cannot afford to invest in schools or 
hospitals = children fail to gain a good 
education and forced to work in the 
informal sector.

Challenges
Reducing poverty and deprivation – with 
such a large proportion of people living in 
slums. Education opportunities for these 
people are being increased, in addition to 
improved healthcare and sanitation.
Housing – the majority of people live in 
slums, are pavement dwellers or live in 
crawls (four or five story tenement 
buildings with shared facilities). These 
areas suffer from overcrowding and the 
risk of fire, flooding or collapse.

Global Cities are connected to each other and other places 
around the world by:

Finance and Trade - global cities are the world’s financial centres 
as banks locate their head offices in these cities and decisions 
regarding world trade are made here. This makes them very 
important places for the economy. 

Migration and Culture - global cities attract economic migrants 
from all over the world. This pattern of migration results in cultural 
diversity which means that new languages, traditions, foods, 
celebrations and religions are brought to the country. For example 
in London over 250 languages are spoken. 

Governance and Decision-Making - global cities are home to 
some of the most influential businesses and companies in the 
world where decisions made can influence the rest of the globe. 
For example the UN has headquarters in New York and yet 
employs 41,000 people worldwide. 

Ideas and Information - global cities are home to many of the 
world’s largest television and film industries, broadcasting all 
across the globe. 

Transport Hubs - global cities are home to some of the world’s 
largest airports which allow for the movement of people, goods 
and tourists across the globe. For example about 158 flights arrive 
at Dubai International Airport. 
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T3
Tectonic hazards

Geography Knowledge Organiser

3.1.1 - Tectonic processes and landforms

3.1.1 - Tectonic processes and landforms 3.2.1 - Tectonic impacts

The earth is made up of a series of layers. The outer layer is called 
the crust. This is made of 2 different types:

Continental Crust (which is on average 35km thick)
Oceanic Crust (which is much thinner, between 6-8km)

Tectonic plates

Convection currents

Heat from the core causes convection currents in the mantle and 
these currents slowly move the plates

Mid-oceanic 
ridge

Oceanic crust Oceanic crust

Deep ocean 
trench

Fold 
mountain

Oceanic crust

Continental
crust

Friction builds up 
as plates force 
Past each other.

Tectonic boundaries

Oceanic crust
Magma plume

Island chain
Constructive

Destructive

Conservative

Hot spot

1. Intense radioactivity in the Earth's 
interior creates a large column of magma 
(known as a magma plume)

2. The plume rises, melting and pushing 
through the crust above

3. The plume lies in a fixed position 
under the plate – as the plate move over 
it, a series of new volcanoes are created 
along the plate

Stratovolcano characteristic
High profile

Narrow base
Thick, slow lava

Made up of layers of mainly ash
Infrequent and violent eruptions

Shield volcano characteristic
Low profile
Wide base
Thin runny lava
Made up of layers of lava
Frequent and gentle eruptions

Feature How it is formed Found at

Ocean trench Where subduction takes place Destructive 

Fold mountain Continental crust is crushed and folded 
upwards Destructive

Ocean ridge As lava cools a ridge is formed under the 
sea Constructive

Rift valley Where 2 continental plates pull apart Constructive

Caldera A large depression or crater formed by 
large stratovolcanoes or supervolcanoes Destructive & hotspot

Cinder cone Bowl shaped crater of a shield volcano Constructive

Lava tube Under the ground, basic lava develops a 
hard crust through which lava flows Constructive

Geysers Water in the ground heated by the magma 
explodes onto the surface

Destructive & hotspot

Volcanic landforms Volcano effects Earthquake effects Tsunami effects

Vulnerability to tectonic hazards

MONTSERRAT 1995-7 

Health
- Ash clouds caused breathing problems
- 19 deaths
- 100s injured

Infrastructure
- The capital, Plymouth, has been covered in 
layers of ash and mud
- Lahars have destroyed large areas urban areas 
- The only airport was destroyed

Economy
- Farmland abandoned (significant unemployment)
- Prevented tourism so tourism economy suffered
- Capital city is abandoned and rebuilt in the north

HAITI 2010 

Health
- 250,000 people died.
- 300,000 people were injured.
- Cholera spread through temporary camps

Infrastructure
- Airport and port damaged
- 30,000 buildings collapsed
- Hospitals and medical centres were destroyed

Economy
- Damage to the main clothing industry
- Tourist industry will take years to recover
- Infrastructure damaged reduced trade, imports 
and exports

SOUTHEAST ASIA 2004 

Health
- Over 220 000 deaths
- 650 000 injured
- 5-6 million needing emergency aid

Infrastructure
- 1,000s of railway lines, roads, bridges and 
airports were destroyed
- Hospitals within 30mi of the coastline were 
destroyed
- Water supplies contaminated

Economy
- Fishing industry devastated
- Tourism, dropped 80%
- Reconstruction cost billions of pounds

Physical factors
Duration - the longer a hazard lasts the more severe the impact
Predictability -hazards that hit with no warning have a larger impact

Volcanoes
Lava flows - Molten rock flows down the side of a volcano (Local)
Lahars - Volcanic mudflows consisting of a mixture of ash and water (Local)
Pyroclastic flow - Burning clouds of gas and ash (Local)
Ash clouds - Ash thrown into the atmosphere (Regional/National/Global)

Earthquakes
Magnitude -  the stronger the hazard the more severe the impacts

Human factors
Wealth - poor people are less able to withstand disasters and recover from it
Education - where populations are able to read and write, written messages can be 
used to spread warning or give advice about how to cope
Governments - can support education and and can pass building regulations
Age - children and the elderly are more vulnerable
Health - healthy people are more able to cope
Population density - the more people living in the area the more that will be affected
Time of the day - e.g. earthquakes in rush hours have a more devastating effect
Emergency services - richer countries have well trained and well resourced response
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3.2.2 - Tectonic management Home study questions

DEVELOPING
Describe how a hot spot creates island arcs [2 marks]

Compare the differences between shield volcanoes and stratovolcanoes [4 marks]

SECURING
Analyse the distribution of the 3 different plate boundaries around the world (3.1.1) [6 marks]

Explain how tsunamis impact the health and infrastructure of a country [6 marks]

MASTERING
‘Human vulnerabilities are responsible for more deaths than the physical risks associated with tectonic hazards’ To what extent do you 
agree with this statement? [8 marks]

Explain how tectonic hazards are managed [4 marks]

CHALLENGE
Research the responses to the 3 hazard case studies (Montserrat, Haiti and SE Asia) and add these to the space below

Explain how tsunamis are a secondary effect of earthquakes

Earthquakes are difficult to predict but there are some monitoring 
techniques:
- Laser beams can detect plate movement
- A seismometer is used to pick up vibrations in the earth's crust. These can 
lead up to an earthquake

Monitoring Techniques used to predict volcanic eruptions include:
- Remote sensing. Satellites monitor gas emissions and thermal imaging can 
work out the temperature within the volcano.
- Seismometers can pick up movements in the earth which sometimes 
occur before an eruption.

Tsunami warning system:
- Following the 1960 Chilean earthquake the Pacific countries decided to 
set up the Pacific Tsunami Warning System (PTWS).
- This is a network of seismometers and ocean buoys that detect 
earthquakes and ocean movements.
- Warnings are then given to local centres, which warn local people using 
the TV, radio, text messages and sirens.

Hazard Mapping highlights areas affected by or vulnerable to earthquakes, 
volcanoes and tsunamis so planning and money can be targeted at these areas
New building technology can also reduce the impact of earthquakes. Often they are 
built to absorb the energy and withstand the earth's movement
Emergency planning:

An exclusion zone can be set up around a volcano
Lava flows can be diverted
Emergency services can be trained and given the equipment needed
People put together emergency kits which include first aid items, blankets etc.

Hazard planning strategies

MSN 2020



T5
Weather, climate 
and ecosystems

Geography Knowledge Organiser

5.1.1 - Climate change evidence 5.1.2 - Climate change causes

5.2.1 - Weather hazards

Climate Change during the Quaternary Period

Over a long period of time (the last 400,000 years) there have been natural cycles 
of cooling and warming. The periods of time the average global temperature was 
below 15oC are known as glacials, and periods of warmth are known as 
interglacials.

Evidence for climate change

Ice cores from the Antarctic show the amount of CO2 and methane in 
the atmosphere have changed over the last 420,000 years

Historical records, such as diary extracts

CO2 levels in the atmosphere

Measurements by the met office show temperature has increased by 
0.6oC over the past 100 years.

Greenhouse gases

The greenhouse effect is natural 
but humans have worsened the 
impacts. Carbon Dioxide and 
Methane are greenhouse gases 
which trap heat in the 
atmosphere. As more gases build 
up more heat is stored, warming 
the planet.

Greenhouse effect

Carbon cycle

1. At the equator insolation heats the Earth which heats 
the air above

2. Hot air rises creating low pressure – as it rises it travels 
north and south

3. This air eventually cools and sinks at about 30o 
north/south of the equator – this creates high pressure

4. This air then returns to the equator (known as the 
intertropical convergence zone ITCZ)

Global circulation Low pressure & tropical storms High pressure & droughts

Warm air rises because it is less dense. When it reaches the edge of the atmosphere 
it cannot rise any further and moves north and south. The edge of the atmosphere is 
cold and so the air cools too. Low pressure can create a hazard called a tropical 
storm, which is also known as a hurricane, cyclone or typhoon

As the air cools in the outer atmosphere it becomes heavier and starts to sink. This 
air moves back to the ground. This is called high pressure. As the air reaches the 
surface it starts to warm again and the cycle continues. High pressure can produce a 
hazard called a drought - a long period of no available water due to intense heat.

Tropical storm cross section

Tropical storm causes (CYCLONE PAM 2015)
Occurred near the island chain of Vanuatu in the South Pacific 
Tropical storms can only form over large/deep oceans
Ocean temperatures of at least 27oc
Water depth of at least 50 meters
Gentle winds in the atmosphere to draw air up from water surface

Tropical storm effects (CYCLONE PAM 2015)
11 people died
90000 homeless
Hospitals and schools destroyed
Widespread destruction of fruits, vegetables, root crops and livestock
Stormsurge flooded coastal areas and contaminated freshwater supplies

Tropical storm responses (CYCLONE PAM 2015)
Emergency aid sent by Australia, Fiji, New Zealand and UK
153 temporary school built
Repairs to infrastructure to provide safe drinking water
Blankets & tents given to those made homeless
28 schools used as evacuation centres

Drought causes (CALIFORNIA 2012)
The jet stream was further north that normal, 
pushing low pressure systems north and allowing 
high pressure systems to sit over the state creating 
a heat wave. 

Drought effects (CALIFORNIA 2012)
A hosepipe ban was introduced
Homes were destroyed by wildfires
Hydroelectric power dams stopped producing electricity
Crops could not be grown and 17,000 agriculture jobs were lost
Fish died as high temps caused an oxygen decrease

Drought responses (California 2012)
12,500 water metres installed in homes
400,000 water saving toilets installed
3.2 million square feet of turf removed.
50% of Orange County’s water supply is now imported from other areas.
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5.2.2 - UK weather variations 5.3.1 - Ecosystems 5.3.2 - Ecosystem processes

5.3.2 - Ecosystem processes 5.4.1 - Human uses 5.4.2 - Human impacts

Latitude –the north of the UK has cooler temperatures than the south
Altitude – mountain areas have cooler temperatures. Temperatures 
decrease by 1oC for every 200m of elevation.
Ocean currents – the North Atlantic drift brings warmer water to the UK, 
keeping the climate milder in winter and cooler in summer.
Different winds directions also bring different air masses:

Pm North westerly brings polar maritime air (cool and showery)
Tm South westerly brings tropical maritime (mild and wet)
Pc Easterly brings polar continental (cold and dry)
Tc South easterly brings tropical continental (warm and dry)
Am Northerly brings arctic air (cold and snow in winter)

Low Pressure (depressions)
Begin in the Atlantic and move east

Brings rain, cloud and wind

Air rises, cools and condenses 
forming clouds

High Pressure (anticyclone)
Low wind speed, stable conditions with no 
clouds

In summer they bring hot weather, which 
may lead to drought

In winter they bring cold (frosty) nights

Factors affecting Climate in the UK

Weather - the conditions of the atmosphere over a short period of time, often a day
Climate - the weather of a place averaged over a period of time, often 30 years

Microclimate

Physical features - hills, trees can block the wind and sun. Water cools the air
Shelter - Buildings, trees and hills can shelter from the wind
Surface (albedo) - dark surfaces heat up quicker than light surfaces
Buildings - Buildings store up heat and redirect wind direction
Aspect - locations facing south have sun all day, the north doesn’t  receive sunlight

Large scale ecosystems are known as biomes. 

Climate – the most important factor in determining their distribution
Rainfall – the amount and patterns determine the distribution of biomes
Temperature – when rainfall is reliable and distributed evenly temperature 
becomes the most important factor

Other factors can also have an influence e.g.
Tropical rainforests are located either side of the equator where hot and wet 
conditions allow continuous growth of plants

Tropical rainforest characteristics

Shrub layer. It is dark and gloomy with very little vegetation.
Under canopy. It is the second level up. There is limited sunlight. Saplings wait here 
for larger plants and trees to die
Canopy. This is where the upper parts of most of the trees are found. The canopy is 
typically about 65 to 130 feet (20 to 40 metres) tall. 
Emergents. These are the tops of the tallest trees in the rainforest. These are much 
higher, and so are able to get more light than the average trees in the forest canopy.

Nutrient cycle Water cycle

The rainforest nutrient cycling is rapid. The 
hot, damp conditions on the forest floor 
allow for the rapid decomposition of dead 
plant material. This provides plentiful 
nutrients that are easily absorbed by plant 
roots. 

The roots of plants take up water from the 
ground and the rain is intercepted as it 
falls - much of it at the canopy level. As the 
rainforest heats up, the water evaporates 
into the atmosphere and forms clouds to 
make the next day's rain. 

Carbon cycle Key services

Rainforests contain about 40 to 50% of the 
carbon in the biomass, and very little in the 
soil due to the rapid nutrient cycling 

Regulating climate and air quality
Preventing Soil Erosion
Carbon Storage
Provisioning Goods (food, fuel)
Flood prevention

Biodiversity 

Biodiversity is the variety of plant and animal life in a particular habitat, a high level of 
which is considered to be important and desirable. The tropical rainforest has a higher 
level of biodiversity than savannah

Savanna characteristics

Grasses and trees - The savanna is a grassland with scattered trees and shrubs.
Rainy and dry seasons - Savannas have two distinct seasons in regards to 
precipitation. There is a rainy season in the summer with around 15 to 25 inches of rain 
and a dry season in the winter when only a couple of inches of rain may fall.
Large herds of animals - There are often large herds of grazing animals on the 
savanna that thrive on the abundance of grass and trees.
Warm - The savanna stays pretty warm all year.

Nutrient cycle Water cycle

Nutrients are cycled quicky during the dry 
season in the tropical heat. Wildfires are 
common and nutrients are returned to the 
soil when vegetation burns.

All most all rain falls during the rainy 
season. Vegetation quickly absorbs and 
stores this water for the dry season. Little 
water is lost by transpiration due to waxy 
leaves and low surface area of the plants.

Carbon cycle Key services

Majority of carbon is stored in vegetation 
with a lesser amount in soil. During dry 
seasons, wildfires can burn vegetation, 
releasing CO2 into the atmosphere.

Preventing Soil Erosion
Carbon Storage
Provisioning Goods (food, fuel)

Small scale ecosystem: sand dunes 

Sand Dunes are a build up of sand around vegetation. This requires loose sand and 
prevailing winds which blow on-shore. They are formed through a processes known as 
succession. As plants die and decompose it nourishes the soil making it better quality 
and now more fragile plants will start to grow.

Gwynt y Môr offshore wind farm
Offshore wind farms are located in 
the sea close to the shoreline as 
winds are stronger, unobstructed 
and do not impose on 
cities/population as much. Gwynt 
y Môr is located 15km off the north 
coast of Wales

The demand for renewable 
energy is increasing as 
non-renewables such as coal and 
gas are depleting

Advantages Disadvantages

Produces power for 400,000 homes RSPB says it affects bird migrations and 
their normal routines

Creates 100+ jobs National Trust has concerns over affecting 
heritage and tourism

Helps with global climate change efforts Locals are opposed as it spoils the natural 
beauty

Advantages:
Infrastructure, hospitals and education 
can be improved
Raw materials, eg tropical hardwoods 
such as ebony and mahogany, can be 
sold for a good price abroad.
Large-scale farming brings money into 
the country and provides food and jobs.
Small-scale farming provides food for 
rainforest communities.

Disadvantages:
Land clearance for farming, 
transportation and mining can lead to 
deforestation. 
Loss of fertile soils that make farming 
possible are quickly washed away when 
the forest is cleared. 
Loss of animal habitat occurs when 
trees are cut down. Hence, deforestation 
can result in endangering animals and 
plant life, or even causing them to 
become extinct.

Advantages:
Small-scale farming provides food for 
rainforest communities.
Raw materials, eg fuel (firewood) 

Disadvantages:
Large areas of grassland have been 
turned into farmlands for growing crops 
and for rearing cattle. 
Animals have been hunted for their 
valuable body parts or for sport. 
Loss of fertile soils that make farming 
possible are quickly washed away when 
the forest is cleared. 

Tropical rainforest uses Savanna uses 
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5.4.3 - Ecosystem management Home study questions

DEVELOPING
Describe the economic effects of a low pressure hazard  [3 marks]

Give three ways that humans have influenced the carbon cycle  [3 marks]

SECURING
Analyse the pattern of temperature change over the last 450 million years (5.1.1) [6 marks]

Explain how low pressure systems forms [3 marks]

MASTERING
Discuss how sustainable the use of one ecosystem is [8 marks]

Explain the factors that influence changes in weather for the UK [6 marks]

CHALLENGE
Decide how deforestation would affect the nutrient, water and carbon cycles in the tropical rainforest - present your decision as a 
paragraph or concept map

Evaluate how successful you think management strategies for the savanna ecosystems are

Selective logging – only cutting 
down older trees and not rare 
species. The International Forest 
Stewardship Council makes 
people aware of products made 
from sustainable timber. 

Agro-forestry – growing new 
trees alongside crops

Wildlife corridors – connecting 
separated areas of forest with 
strips of vegetation so animals 
can move between areas

Eco-tourism – encouraging 
small groups of sustainable 
tourism. Money made is used to 
protect the ecosystem and uses 
local tour guides and 
companies.

Debt-swaps – HICs cancel 
debts which LICs have, if they 
protect their rainforests from 
over-exploitation 

Crop rotation – growing 
different crops and giving the 
land time to rest between 
planting to allow soil to recover 
nutrients

Afforestation – planting more 
trees to protect the soil 

Drought-resistant crops – 
Planting genetically modified 
crops which can withstand long 
periods of water shortage

Population control – 
Encouraging people to have 
fewer children so less crops and 
water are needed in the area

Tropical rainforest management Savanna management 
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T6
Development and 
resource issues

Geography Knowledge Organiser

6.1.1 - Measuring development 6.2.1 - Uneven development

6.2.1 - Uneven development 6.2.2 - Managing development 6.3.1 - Water demand

Gross domestic product (GDP) - the total value of all goods and services 
produced within a country
Gross National Income (GNI) - (per capita) average wage per person
Employment structure - the type of work people do (for example, 
primary, secondary, tertiary)
Poverty - the % of the population that earn less than $1.90 a day

Limitations of these measures
They only measure wealth and not social factors (like life expectancy)
They do not show inequality in  country (gap between rich and poor)
They do not show the cost of living (ie. the amount that can be bought 
with the average wage)

Measures of development

A development gap exists between richer and poorer countries. The “Brandt” line 
splits the world into more developed “global north” countries and less developed 
“global south” countries. 

However, the Brandt line is a bit too simplistic. In reality there is a “development 
continuum”. This is a sliding scale from super rich countries to the very poor. The 
World Bank splits countries into 4 categories based on their Gross National Income 
(GNI):      HICs with GNI of $12,736 or above

Upper Middle Countries with GNI between $4126 and $12735
Lower middle countries with GNI of $1046 to $4125
LICs with GNI of $1045 or less

Development continuum

LIC HICUpper middleLower middle

Less developed More developed

Causes of uneven development

Trade involves buying goods from other countries (imports) and selling them (exports)
HICs generally export valuable goods such as electronics, cars and financial products. 
They import cheaper primary products like tea, sugar and coffee.
LICS do the opposite. This means they earn little and remain in poverty

The prices of these products go up and down but HICs tend to have the biggest 
influence over them. LICs lose out when the price drops, but have little control over it.
Increasing this trade and changing the balance of imports/exports is essential for LICs 
to develop. Some HICs impose tariffs (import costs) and quotas (a limit to the amount 
of imports) which also affects LICs.

Multinational corporations (MNCs)

MNCs have grown as a result of globalisation. Often they are free to 
decide where they locate many aspects of their company. The 
headquarters if usually found in a global city such as London. However, 
other parts of the company can be located around the world. Factors like, 
government incentives, location of raw materials, labour costs and 
reduced costs for buildings and land make a difference.

Advantages of MNCs in LICs Disadvantages of MNCs in LICs

Created jobs and improved local skills

Pays higher wages than most local 
Companies

Helped attract more MNCs

Contributes to tax which helped pay for 
schools, hospitals etc.

Investment could be transferred to other 
countries quickly

They has large demand for energy/water

They have reputation for workers abuse

They might undermine national culture

Tourism

As a result of globalisation the tourist industry has grown rapidly. It now accounts for 
1-in-11 jobs worldwide. It is increasingly becoming important for low and middle 
income countries. Rapid growth is due to:

Early retirement & higher life expectancy mean people can spend time travelling
People earn more so have more disposable income
Modern aircraft make is cheaper and quicker
The internet allows people to research destinations

Mass tourism
Where tens of thousands 
of people going to the 
same resort often at the 
same time of year

Enclave tourism
Where tourists pay one 
price and get all travel, 
accommodation, food and 
drink in one place

Cruise holidays
Cruise ships sell all 
inclusive packages

Advantages of tourism in LICs Disadvantages of tourism in LICs

Employs thousands directly and hundreds 
of thousands indirectly, bringing billions to 
the economy

Tourism is encouraging new skills and 
improving language skills of locals

New services such as transport can be 
used by tourists and locals 

New national parks are being created to 
protect wildlife and encourage tourism

Many tourist development are partly 
owned by foreign companies. Some 
profits leak (send) overseas

Jobs are seasonal, many people lose 
their jobs in the wet or winter season

The growth of sex tourism can become 
an issue in some countries

The arrival of tourists can cause a 
decline in local cultures, for example loss 
of language or religious traditions

Aid is the transfer of resources from a richer country to a poorer country. Different 
types of aid include: 

Bilateral aid – between two countries 
Multilateral aid – money donated by richer countries via organisations such as 
the UN 
Short term emergency aid – immediate relief following a natural disaster 
Long term development aid – a sustained programme of aid which aims to 
improve the standard of living 
Debt abolition – when richer countries cancel debt owed by poorer countries 
Aid from non-governmental organisations (NGO’s) – given through charities
 such as Oxfam. 

Advantages of aid for LICs Disadvantages of aid for LICs

Emergency aid saves lives and reduces 
misery 

Development aid can lead to long term 
improvements and increase standards of 
living 

Assistance in developing natural 
resources benefits global economy

Aid for industrial development creates 
jobs and aid for agriculture increases food 
supply 

Provision of medical training and supplies 
improves health 

Aid can increase dependency on the 
donor country 

Profits from the large projects can go to 
multinationals and donor countries 

Aid doesn’t always reach the people who 
need it and can be kept by corrupt 
officials 

Aid can be spent on prestige projects in 
urban areas rather than in the areas of 
real need 

Aid can be used as a weapon to exert 
political pressure on the receiving country 

Aid

The global consumption of water is rising. This is because:
Population is rising
Economic development - The more developed a nation the more water used
Increased need by agriculture - irrigating crops
Industrial growth - As more MNCs invest in NICs and LICs the more water needed
Consumerism - HICs use appliances like dishwashers and washing machines

Water footprint - a measure of humanity's use of fresh water and/or polluted
We don’t just use water to drink and for hygiene reasons. 70% of our water is used to 
produce food (crops & animals). Industries use water in ‘cooling processes’. Water is 
need in thing like clothing - fabrics have to be grown.

Water security - the capacity to safeguard the sustainable availability and access to 
drinking water
The UK generally have excellent access to water all year round. Some places don’t, 
where water isn’t clean or alway available. Sometimes it's too expensive to transport or 
access (economic scarcity) or it’s not available due to droughts (physical scarcity).
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6.3.2 - Water sustainability 6.4.1 - NIC regional development 6.4.2 - UK regional development

6.4.3 - Managing UK development Home study questions

DEVELOPING
Outline the measures of economic development [3 marks]

Give three reasons why LICs receive less money from international trade [3 marks]

SECURING
Analyse the pattern of global water usage (water footprint) (6.3.1) [6 marks]

Describe what a water footprint is [2 marks]

MASTERING
Evaluate which factor/reason (social, economic or political) is the most significant cause of UK regional inequality [8 marks]

Decided whether foreign aid is overall a good or bad thing for LIC development [8 marks]

CHALLENGE
Create a concept map to show how MNCs and tourism are linked and how these are also linked to uneven development in LICs/NICs

Research how the  High Speed railway 2 (HS2) project will have benefits for the north of England

Over-abstraction of groundwater

India is a country that is over extracting its groundwater (the water table is 4m lower 
than in 2000) 

Reasons for this
Some states like Gujarat have a long dry season
Surface stores (like reservoirs) are often polluted
Cheap electricity has encouraged farmers to dig deeper wells
Solutions
The government can build more dams (this is an example of top down development)
Farmers could be encouraged to conserve water e.g. rainwater harvesting (this is 
bottom up development)

Dams: Dams block the flow of a river, creating a large reservoir to the 
rear which can be used all year round. Dams can be expensive to 
build, and the reservoir may flood local settlements and ecosystems. 

Water transfers: When water is transferred to from an area that has a 
surplus of water to an area that is experiencing a shortage. This may 
be conducted within a country, but it can also be conducted from one 
country to another. For example, Lesotho transfers water to areas of 
South Africa experiencing physical water scarcity.

Desalination plants: Desalination is the process by which salt is 
extracted from water. At these plants, salt is removed from seawater to 
make it safe to drink. Such plants are extremely expensive to run. 

Water conservation: This is when an attempt is made to actually use 
less water in the first instance. For example, many toilets have 
dual-flush systems to reduce the amount of water used. In addition, 
meters may be installed within households so residents can check 
their water usage GDP per region in India

India’s regional patterns

Northeast has higher levels of 
poverty (over 30% of people)

South has the least levels of 
poverty (less than 10%)

The east generally has lower 
levels of poverty (around 15%)

Physical reasons

Northern India is more 
mountainous and dry, so it has 
poor soil and climate to grow 
crops. The south has a more 
humid climate with rains.

Political reasons

Kerala (in the south) funds education and 
encourages families to have fewer children = 
better quality of life (less pressure on 
resources)
Kashmir (in the north) has seen 
conflicts/wars and is in a mountainous area = 
not very populated, poor access, dry climate.
Maharashtra (in the east) has the capital city 
and attracts lots of industries like 
manufacturing and has ports for trade

Cultural reasons

India had a caste system (some 
people had more rights than others). 
Although it’s illegal now it still has an 
impact on people today with types of 
jobs people can do. 

Girls and women are discriminated 
against particularly in rural areas 

UK’s regional patterns

There is a north-south divide in the UK 
for development. The divide 
recognises the social and economic 
differences between Southern parts of 
the UK (more developed) and the rest 
of the UK (less developed).

Economic reasons

With the largest markets located in 
the south-east, which also includes 
good access to European markets, 
companies have greatest potential to 
maximise profits by locating in the 
south.

Social reasons

With over 20 million people of the UK’s 
population living within a one hour commute 
of London, many businesses prefer to locate 
themselves close to their customers, and 
within commuting distance of their staff. 
Many universities are in the south of the UK, 
including Oxford and Cambridge, which 
provide many workers - who employers may 
perceive as being most skilled and 
desirable.

Political reasons

Many large companies have 
headquarters (HQ) in the south-east, 
making it easier to make crucial 
decisions. Even though government 
policy has tried to encourage 
investment in other parts of the UK it is 
still more convenient for other 
smaller businesses to start up where 
there is already infrastructure to 
support.

Regional inequality can be reduced by 
investment in deprived areas of the UK. 
Various strategies have been used in the 
past which usually includes investing in 
infrastructure in an area which is deprived 
to try and promote a positive multiplier 
effect. However, when industries close 
there is also a negative multiplier effect.

Positive multiplier effectPositive multiplier effect

Giving power to local authorities e.g. 
regional mayors (Manchester/Leeds)

The creation of the “Northern 
Powerhouse” which is a proposal to boost 
economic growth in the North of UK, this 
would attract investment and create skilled 
jobs in the area

The improvement of transport links to the 
Northern places in the UK. This improves 
accessibility, attract new investment and 
therefore may create a positive multiplier 
effect (eg. HS2)

Relocation of major business and offices, 
sometimes head offices in other parts of 
the UK, such as Manchester. This 
encourages other businesses to invest in 
the areas

National strategies

Local strategies (Newcastle)

Newcastle Enterprise Package - 
supporting new business

Newcastle Science City - a partnership 
between Newcastle University, Newcastle 
City Council and the European Regional 
Development Fund supporting the 
innovation and technology sectors

The Millennium Bridge - crossing the river 
Tyne
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7.1.1 - Measuring development 7.2.1 - Development issues in Africa and Asia

7.2.1 - Development issues in Africa and Asia 7.2.2 - Health issues in Africa

Measures of social development

Life expectancy - The average age a person is expected to live
Literacy rates - % of people in a population that can read or write 
Infant mortality rate - Number of babies per 100 live births who die under the age of 1 
Average number of people per doctor 
Average food (calorie) consumption 
Number of homeless people 
Deaths from unsafe water and sanitation 

Measures of gender development

Gender equality is ways in which a country can be measured through social 
development. So a comparison between genders is useful, such as:

Fertility rate – The average number of births to a woman in her lifetime
Male/female literacy rates 
Male/Female life expectancy
Male/female food consumption 
Male/female employment rate
Gender development index (GDI) - measures gender inequalities in three key 
aspects: reproductive health, empowerment and economic status

Human development index (HDI)

A measure of the development in a country taking into account wealth, education and 
average life expectancy. The human development index (HDI) is calculated from four 
development indicators and measures a country’s progress across a range of factors: 

Average length of schooling in years 
Literacy rates 
Gross national income (GNI) - The average income in a country per person

Higher birth rates Lower birth rates

Children provide 
labour on farms (E) 
Large families are 
seen as a sign of 
virility (S)
Women may lack 
education and stay 
at home to raise a 
family rather than 
work (S) 
A high infant 
mortality rate 
encourages larger 
families to ensure 
survival of some 
children (S) 

People tend to 
marry later and 
therefore have 
reduced child 
-bearing years (S) 
Women are 
educated and often 
follow careers which 
delay starting 
families (P) 
The high cost of 
living means it is 
expensive to raise 
children (E)
Couples prefer to 
spend money on 
holidays & cars (E)

Higher death rates Lower death rates 

HIV, Ebola and other 
difficult to control 
diseases are having 
an impact on death 
rates in LICs (S) 
In HICs, the 
increasingly higher 
proportion of elderly 
people in ageing 
societies is leading 
to an increase in 
death rates (S) 

Better healthcare 
and vaccination 
programmes are 
more available to 
people (P) 
Less physically 
demanding jobs put 
less stress on 
people physically (S) 
People are educated 
about health and 
hygiene (P) 
Water supplies are 
more reliable and 
cleaner (P) 

 Changing birth rates and death rates

Population structure 

Concave sides = 
higher death rate

Wide base = 
higher birth rate

Narrow peak = 
Lower life expectancy

Narrow base = 
Lower birth rate

Straight sides = 
Lower death rate

Wide peak = 
Higher life expectancy

Stage 2 - LIC Stage 3 - NIC

Child labour International refugee movements

It is estimated that there is currently 168 million child workers and 73 million of these 
are children under the age of ten. Sub-Saharan Africa has the highest number of child 
workers mainly working on farms farming products such as cocoa and cotton.

Poverty - parents need money or their parents have died
No (free) education - have to pay or no formal education
AIDS - Disease means a lot of middle-aged people are too ill 
or have died - so children are the only option 

Primary education challenges

In 2010 there were 4.98 million children in child labour, whereas by 2011 there were 
4.35 million child labourers. The lack of education is a key cause of child labour. Out of 
the 62% of India’s children that do not attend school, 62% of those are girls. The 
reasons for this include: 

Poor quality of school buildings, facilities and teaching.
Attitude to women in society: many families still have an oppressive attitude 
towards women 
Many girls are expected to marry young through arranged marriages. 
The fear that sexual harassment of girls may bring dishonour to the girl’s family.

Responses to child labour

The International Labour Organisation (ILO) - It collects data from different countries 
and uses this data to set targets which can be used to monitor progress. The ILO then 
makes recommendation to individual governments as to how this can be achieved in 
their country which frequently include: 

Improving access to education for all children so that they can succeed in life
Creating more trade unions to prevent and protect against child labour
Improving social security systems so that the poorest in society are supported 
rather than them relying on their children (sick pay & unemployment benefits)

Forced migrants are those we call refugees and asylum seekers. They have been 
pushed out of their homes but there aren’t pull factors attracting them to somewhere 
Refugee - Someone who has fled their home due to serious risk to life or liberty
Asylum seeker - Someone who has applied to another country for protection/support 
as a refugee

Causes of forced migration

Lack of food/water - often causes by droughts or blights (plant diseases)
Natural disasters -flooding, earthquakes, tsunamis etc.
War & conflict - either between countries or civil war (inside one country)
Persecution - risk to life or liberty due to politics, sexual orientation, religion, ethnicity

Responses to forced migration

National governments in Europe
- Germany and Sweden see the refugees as victims and have welcomed them to their 
countries and help them to integrate into their societies 
- Austria is trying to limit the number of refugees to 80 a day
- The UK has agreed to accept 20,000 refugees from Syria by 2020 and it will accept 
more unaccompanied Syrian child refugees 

International agreements 
With an increasing numbers of migrants from Asia and Africa reaching Europe illegally 
the following changes have been made: 

- In 2016 border controls were temporarily introduced to 7 Schengen countries
- An EU naval operation has been put into place to monitor the Mediterranean Sea 
to prevent human smuggling and trafficking
- EU member states agreed to provide task forces of national experts and support 
teams to work in hotspots such as Greece and Italy to expedite refugee screening

High infant mortality rate (IMR)

Human immunodeficiency virus (HIV)

Neonatal infection - a high rate of infection from the process of delivering the baby 
10% of early childhood deaths are caused by diarrhoea 
The lack of skilled birth attendants leads to many children dying 
within 24 hours of being born
Lack of vaccinations and mosquito nets to stop diseases

Malaria 

Malaria is a disease passed
 on by parasites in mosquitoes. 
Infection rates are higher 
nearer water sources like lakes
& rural areas. Children and 
pregnant women are most at risk

Large number of children aged under five 
die (S)

Adults are too weak to work which leads 
to a loss of productivity (E)

People remain poor and do not have a lot 
to eat (S)(E)

A country's limited resources are used up 
in health care rather than in education or 
improving services (E)(P)

Tourists may be less likely to visit a 
country so there is less revenue (E)

HIV is disease which attacks 
the body’s immune system. 
Over 70% of people who have 
HIV live in Africa. Infection 
rates are higher in urban areas

Emotional impact on relatives and 
families, as well as on the individual (S)

Cost involved in treating the disease, eg. 
drugs means that most people go without 
treatment (E)(S)

Those infected will not eventually be able 
to work, lowering the productivity and 
potential wealth of a country (E)(P)

Leads to fewer jobs and less wealth in a 
country (E)

Children may be left without parents and 
brought up by their grandparents (S)
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7.2.2 - Health issues in Africa Home study questions

DEVELOPING
Describe the economic effects of a low pressure hazard  [3 marks]

Explain why using HDI is better than GDP or GNI for measuring development  [4 marks]

SECURING
Analyse the differences between the stage 2 and stage 3 population pyramids (7.2.1) [6 marks]

Explain why infant mortality rate (IMR) is an important factor to judge development [3 marks]

MASTERING
Evaluate how successful the responses have been in stopping international refugee movements into Europe [8 marks]

Discuss why poverty and poor development often leads to more child labour [6 marks]

CHALLENGE
Discuss how diseases like HIV and malaria can have significant impacts on a country’s social and economic development. Record your 
discussion as a paragraph or spider diagram 

Evaluate whether top-down or bottom-up approaches are better for improving the health development of LICs

Top-down approach Bottom-up approach 

Decisions are made at governmental level 
and usually involve a high cost. 
Communities likely to be affected by the 
decisions have no say as to what is done. 

The advantages of these types of schemes 
are that they may be part of a strategic 
plan which aims to develop the 
infrastructure of the country. However, the 
frequently lead the country into debt and 
the jobs that are created are often not for 
the local community.

Decisions are made by the local 
communities that they will affect. They try 
to help communities by helping them to 
help themselves.

The advantages of these types of schemes 
are that they are small scale and so cost 
much less, are more sustainable and 
usually meet the needs of the local 
community better.

Health issues responses

Investment in medical care and treatment in hospitals (HIV/Mal)

Health campaigns (adverts) about risks and prevention (HIV/Mal)

Free condoms (HIV) and mosquito nets for beds (Mal)

UN’s AIDS Fast Track programme - leading education & funding (HIV)

UN’s ‘roll-back malaria’ programme which leads a worldwide 
government response (Mal)

The ‘Roll Back Malaria’ initiative had over 500 partners working 
together to provide a co-ordinated response to the disease. One of the 
UN’s Millennium Development Goals is that the incidence of the disease 
should have reduced by 2015. Today the UN fast track strategy is aiming 
to end the epidemic by 2030 through contraception, education and 
medication. 
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Threshold Concept 

• How people’s physical, intellectual, emotional and social well-being are linked.

• To recognise what is health and well-being and what influences it.

What are P.I.E.S.: 

Physical  
Intellectual 
Emotional  
Social  

All of these make up the 

definition to what is 

health and well-being.  

Physical 

As we move through the life stages our P.I.E.S. develop. 

We focus on the three primary life stages:  

• Childhood (0-18)

• Adulthood (18-65)

• Old Age (65+)

Using this information you should be able to: 

• Define what is health and well-being

• Describe the different life stages.

You should be able to use this knowledge to describe how humans 

develop physically, intellectually, emotionally and socially across the 

different life stages.  

Humans grow and develop across all life stages. How-

ever our growth and development can be influenced 

by several factors, mainly, healthy eating.  

In order to have a healthy bal-
anced diet, you must consume 
the correct amount of the five 
food groups. Having a healthy 
balanced diet can affect your 

growth and development 
across all three life stages. A 
mothers diet can even influ-

ence her unborn child's growth 
and development! 

We also experience every day feelings that can 

impact our growth and development. One of these 

is stress. Stress is the body’s reaction to feeling 

under pressure.   

There are numerous ways in which we can deal with stress. Some of the 

most effective are either listening to music or spending time in nature. 

This helps relax the body and in turn can relax the mind, helping to cope 

with stress.  

Impact of life events on P.I.E.S. 

Often life events can have an impact on our health and well-
being. This means that certain life events can impact on your 
physical, intellectual, emotional and social health. There are 
two types of life events, expected and unexpected.   

First day of school 

First words 
First job 
Making a friend 

Buying a house 
Retiring  
Getting married 
Having a child 

These are some examples of different life events 

that occur across the life stages;  

Intellectual Emotional Social 

The five food groups! 

Fruit and vegetables 

Proteins 

Carbohydrates 

Fats and sugars 

Dairy 

Stress gets to us all.  However, there are plenty of ways we can 

deal with stress.   
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COMPONENT 2 BTEC TECH PERFORMING ARTS (ACTING)

Learning Aim A - To develop skills 
and techniques for performance

Skills workshops that will teach 
techniques needed to explore and 
create short extracts of a play. 

Learning Aim B - To apply skills and 
techniques in rehearsal and 
performance

Learn 5-15 minutes of a script and 
perform to an audience.

Learning Aim C – To review own 
development and performance

Provide a logbook which evidences 
your progress from first workshops 
through to performance of script. 
This will include strengths, targets 
and reviews. 

Evidence needed: teacher 
observations, recordings of 
workshops, peer observations, 
target setting, logbooks. 

Key vocabulary

Naturalism – a style of performance where actors and 

designers try to create the illusion that what is 
happening on stage is ‘reality’ 
Epic Theatre – Political theatre created by Brecht
Levels - the height you perform a movement – low, 
medium or high. 
Proxemics - distance between characters to show a 
relationship
Improvisation – performing in an unrehearsed and 
spontaneous way
Characterisation - creating a character through your 
movement and dynamic choices
Stereotype-
Use of voice – adapting your voice to suit a character 
requirement. Volume, tone, pitch pace, intonation
Tableaux - a silent and motionless depiction of a scene 
created by actors (plural)
Hot seating – an in-depth questioning of a character
Though tracking – internal thoughts of a character 
spoken aloud
Thought tunnel – inner thoughts of a character 
considering moral decisions
Stage fighting – rehearsed and realistically represented 
fight sequence
Multi-role playing – an actor plays multiple characters
Rehearsal – a practice of the play
Blocking – deciding where an actor should stand 
during a scene
Colloquial language – words used in everyday 
language that are time specific (e.g. “current”)

Skills workshops to include:

Vocal warm up, Physical warm up, Tableaux, Freeze frames, 
Thought tracking/tunnel, Hot seating, Multi-role playing, Rhythm-
Pace-Tempo, Choral work, Movement and Gesture

Vocal Physical

Types of volume: Whisper, 

quiet, talking, loud, 

shouting.

Types of Pitch: Low, 

medium, high

Pause: Stillness in a scene or 

dialogue 

Pace: Speed of dialogue 

Tone: Emotionally 

influenced dialogue 

Emphasis: Putting 

importance on a word

Gestures: Using movement 

to express emotion or 

direction 

Facial expressions: Used to 

show emotion 

Body language: Use to show 

the character 

profile/emotion

Levels: Used to show 

status/hierarchy 

Gait: Character walk 

Eye contact: Between 

actors/audience 

Proxemics: Space between 

actors/audience
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Year 10 PE Summer Knowledge Organiser

Explain

Long term effects on the body 
become apparent after a consistent 
period of exercise. Below are some of 

the effects you might see:

• Higher muscle mass

• Stronger cardiac muscle

• Lower resting heart rate

• Improved physical appearance

• Reduced risk of diseases

Can you think of any other effects of 
exercise? 

Resilience

Resilience is about continuing to try, 
persevering and not giving up on 

something.

During PE, there is a likely possibility 
students will not succeed at 

everything on the first try.

Think about how you could show 
resilience in PE – what might it look 

like? 

Components of Fitness

Balance

The ability to keep the body in line, 
and centre of gravity over a base of 

support (feet in most cases).

Agility

The ability to change direction quickly 
and under control. 

Speed

The time is takes to cover a certain 
distance. 

How could you improve these 3 
components of fitness?

In the summer, students will explain the long term effects of exercise on the body, demonstrate 

resilience in a variety of sports, and show improvements in components of fitness.
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Year 10 CNAT Sport Summer Knowledge Organiser
Performance in 2 activities: (Team Sport)
• Perform a range of skills in selected sports
• Perform a range if techniques in selected sports
• Demonstrate the ability to use tactics, strategies, creativity to outwit opponents
• Decision making during performance
• Ability to maintain own performance
• Perform a specific role within a team sport.
• he suitability of activities for the group

Practical Logbook to record each sport/activity: (Team Sport)
Record evidence in a log book to recording how you have got on at each sport/activity this must include:
• At least 20 entries for each sport
• The skills that you performed
• How well you performed the skills
• How well you performed in the game (Win, lose, Draw)
• What do you still need to work on



Year 10 CNAT Sport Summer Knowledge Organiser
Review Practical Performance :

• Review strengths and weaknesses
➢ Level of ability
➢ Why skills are strengths/weaknesses
➢ Type of skill
➢ When these skills are important in the chosen sport
➢ How they will impact on your performance or during training

• Methods to improve
➢ Progressive practices/drills
➢ Different types of practice, fixed/variable/whole or part practice
➢ Could play with more or against better players

• Measuring Improvement
➢ Video analysis
➢ Activity tracker
➢ Monitoring competition results over a period of time

Types of skills:
Open Skills:
An open skill is usually affected by the 
environment as this is something that can 
be ever changing, this meaning that how 
the skill is performed will have to be 
adapted when performing it.

Closed Skills:
Closed skills are skills that are predictable in 
a stable environment where it doesn’t 
change.

Simple/basic skills:
Simple skills are those that don’t require 
much processing or thinking about.  The 
skill will only have a small number of parts.

Complex Skills
Complex skills are those that are made up 
of sub-routines and require lot of decisions 
to be made.



Year 10 CNAT Sport Spring Knowledge Organiser
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Petersen capture-recapture 
𝑀

𝑁
=

𝑚

𝑛

𝑀 = original marked 

𝑚 = new marked 

𝑛 = new population 

𝑁 =  𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 

 

Histograms →frequency is area of the bar 

Frequency density = 
𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

𝑐𝑙𝑎𝑠𝑠 𝑤𝑖𝑑𝑡ℎ

FREQ 

FREQ 

DENS
CLASS 
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Mean (𝑥̅) = 
∑ 𝑥

𝑛
Weighted mean = 

∑(𝑣𝑎𝑙𝑢𝑒×𝑤𝑒𝑖𝑔ℎ𝑡)

∑ 𝑤𝑒𝑖𝑔ℎ𝑡𝑠

Standard deviation (not table): 
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Standard deviation (frequency table): 
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or = √

∑ 𝑓𝑥2

∑ 𝑓
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∑ 𝑓
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Small outlier is less than LQ – (1.5 x IQR) 
Large outlier is greater than UQ + (1.5 x IQR) 

OR mean ±3𝜎 (𝜎 = standard deviation)

For a set of data: 

• mean > median > mode = positive skew
• mode > median > mean = negative skew

Skew = 
3(𝑚𝑒𝑎𝑛 −𝑚𝑒𝑑𝑖𝑎𝑛)

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛

BOX PLOT 

Min LQ Median UQ MAX 

Line of best fit should go through the mean point 

(𝑥̅, 𝑦̅) 

The equation of the line 𝑦 = 𝑎𝑥 + 𝑏 

• has gradient 𝑎
• intercept on the y axis is (0, 𝑏)

𝑎 =
𝑦2−𝑦1

𝑥2−𝑥1
and 𝑏 = 𝑦1 − 𝑎𝑥1or 𝑏 = 𝑦2 − 𝑎𝑥2

Spearman’s rank 

correlation 

coefficient: 

𝑟𝑠 = 1 −
6 ∑ 𝑑2

𝑛(𝑛2 − 1)

Seasonal variation at a point = actual value – trend value 
Estimated mean seasonal variation for any season = mean of 
the seasonal variations for that season 
Predicted value = trend line value + estimated mean seasonal 
variation 

Probability of an event (if possible outcomes are equally 
likely) 

 = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑓𝑢𝑙 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

Expected frequency of event A = P(A) x number of trials 

Estimated probability = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑖𝑎𝑙𝑠 𝑤𝑖𝑡ℎ 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑓𝑢𝑙 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑖𝑎𝑙𝑠

Risk of event = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑖𝑎𝑙𝑠 𝑖𝑛 𝑤ℎ𝑖𝑐ℎ 𝑒𝑣𝑒𝑛𝑡 ℎ𝑎𝑝𝑝𝑒𝑛𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑖𝑎𝑙𝑠

Relative risk for the group= 
𝑟𝑖𝑠𝑘 𝑓𝑜𝑟 𝑡ℎ𝑜𝑠𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑝

𝑟𝑖𝑠𝑘 𝑓𝑜𝑟 𝑡ℎ𝑜𝑠𝑒 𝑛𝑜𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑝

Mutually exclusive, A and B: P(A∪B) = P(A) + P(B) 
Exhaustive events: P(A) + P(not A) = 1 or P(not A) = 1 – P(A) 
General addition law (for not mutually exclusive):  
P(A∪B) = P(A) + P(B) – P(A∩B) 
Independent events, A and B:  
P(A∩B) = P(A) x P(B); P(A∩B∩C) = P(A) x P(B) x P(C) 
Conditional probability, probability of B given A: 

𝑃(𝐵|𝐴) =
𝑃(𝐴∩𝐵)

𝑃(𝐴)

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐵|𝐴) × 𝑃(𝐴)  
Two independent events A and B: P(A) = P(A|B) 

Index numbers = 
𝑝𝑟𝑖𝑐𝑒

𝑏𝑎𝑠𝑒 𝑦𝑒𝑎𝑟 𝑝𝑟𝑖𝑐𝑒 
× 100 

Weighted index numbers = 
𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑚𝑒𝑎𝑛 𝑝𝑟𝑖𝑐𝑒

𝑏𝑎𝑠𝑒 𝑦𝑒𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑚𝑒𝑎𝑛 𝑝𝑟𝑖𝑐𝑒
× 100 

Chain base index numbers = 
𝑝𝑟𝑖𝑐𝑒

𝑙𝑎𝑠𝑡 𝑦𝑒𝑎𝑟′𝑠 𝑝𝑟𝑖𝑐𝑒
× 100 

Normal distribution: 
68% ± one standard deviation of the mean 
95% ± two standard deviation of the mean 
99.8% ± three standard deviation of the mean 

Standardised score = 
𝑠𝑐𝑜𝑟𝑒 − 𝑚𝑒𝑎𝑛

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛

Warning limits set at 𝜇 ± 2𝜎 
Action limits set at 𝜇 ± 3𝜎 

Binomial distribution = B(𝑛,  𝑝) 
Binomial expansion = (𝑝 + 𝑞)𝑛 
Mean of binomial expansion = 𝑛𝑝 

Normal distribution N(𝜇,  𝜎2)  
Mean (𝜇) and variance (𝜎2)  
Variance = (𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 − 𝜎)2 

GCSE STATISTICS FORMULAE (9-1 EDEXCEL) 
Formula in green boxes are given in exam. 

Refer to your Revision Guide for all topics. 
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Component 3 – The Scale of the Travel and Tourism Industry / Factors affecting the travel and tourism 

D1 Product development and innova�on 

Development and innova�on – larger and faster transporta�on; airport growth; improved
accessibility to des�na�on; improved facili�es both on transport and in terminals, hubs and 
gateways, increased range of choice in accommoda�on and increased variety of a�rac�ons, 
booking systems, computers, online, mobile, rise of call centres, advances in Computer 
Reserva�on System (CRS) and Global Distribu�on System (GDS) for agents and operators, 
comparison websites, technology, including poten�al hackers and system failures and maintaining 
security of data.

Media factors – increased TV coverage, film loca�ons, adverts, social media usage, by
organisa�ons and customers, influence of social media in research and customer reviews and 
opinions, media coverage of events, importance of managing – bad and good press, incidents, 
image

D2 Other factors affec�ng organisa�ons in the travel and tourism industry

Economic factors – recession or growth, currency exchange rates and fluctua�ons, available
disposable income as a result of changes to mortgage rates, infla�on and unemployment rates, 
world oil prices.

Social and lifestyle factors – changing family structure, one parent families, rise of the ‘grey’
market – increased propor�on of re�red people, changing working pa�erns, current fashions and 
trends, holiday allowance and amount of holiday with pay. 

Government legisla�on : health and safety, airport tax/APD (air passenger duty), passport and visa
requirements, data protec�on requirements. 

Safety and security – terrorist a�acks, war, civil unrest, security measures – on transport, at
terminals, at des�na�ons, at events, transport disasters and crashes and safety concerns, health –
reac�ons to disease outbreaks and prevalence of disease, e- safety

Environmental and clima�c: climate change, the importance of sustainability, extreme weather
events (floods, landslides, hurricanes, cyclones), natural disasters (volcanic erup�ons, earthquakes,
tsunami).

D3 Responses of travel and tourism organisa�ons to external and internal factors

Compe��ve pricing
Increased range and new products and services to match changing and emerging 
markets.
Membership of trade organisa�ons for financial protec�on and repatria�on.
Fuel surcharges on holidays and flights.
Increased security measures for maintaining security of data and preven�on of 
hacking and system failures.
Product diversifica�on or specialisa�on.
Increased research – local, na�onal and interna�onal.
Updated technology and staff training on legisla�on, compliance and new systems. 
Public rela�ons management.
Investment or upgrading facili�es or introducing new facili�es.
Variable opening �mes and flexible staffing arrangements.
Crisis management and major incident plan.
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