
Computing has placed culture within easy reach of wider social groups. Devices are not dangerous for literature

“One machine can do the work of fifty ordinary men. No machine can do the work of one extraordinary man”
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9

Reading Observing Speaking and 
Listening

Writing

Scratch to Python Python Programming

Compare visual-based
programs with Scratch to text-
based Python, with a focus on 

program efficiency

Solving problems using the 
text-based Python language

Database Design

Introduction to database 
design using SQL syntax

Problem Solving

Understand ethics and the 
idea of a moral code extending 

beyond the individual 

Computer Ethics Python Project

Programming with Python, an 
interpreted, high-level, general-
purpose programming language 

to solve problems.

Build programming skills 
with a personal project

Internet  and Email

Now you have instant access 
to learning resources, apps 
and information how valid 

are they?

Web Design 

Analysing 
progress

End of Rotation 
AssessmentWebsite project with PHP and 

JavaScript



Emerging Developing Proficient Confident Skillful and Accomplished

SYSTEMS

Be able to explain why we 

must be accurate when 

working with computers. 

Search information 

effectively.

Understand how data, such 

as numbers, sound and 

images are physically stored 

on a computer system and 

used across a network

Understand how 

instructions are run inside 

a computer.

Understand how instructions can 

be written efficiently and be able 

to describe the efficiency of your 

programs.

Be able to show how elements of 

real life can be represented in 

programs and the difficulties that 

sometimes exist when doing this.

DEVELOPMENT

Write sequences of 

instructions and data in a 

way that a computer will 

understand.

Be able to plan, create, test 

and reflect on a solution to a 

problem that a computer 

could solve.

Be able to develop 

solutions for problems 

that are described to you 

by someone else.

Be able to test the different 

modules of your programs as you 

are developing them, reflect on 

the results and then improve 

them.

Make sure that the programs you 

develop have been written so they 

are unlikely to crash or cause errors.

PROGRAMMING

Use selection and repetition 

correctly in your programs.

Correctly use variables, lists 

and simple procedures in 

your programs.

Correctly use three 

program constructs 

effectively in your 

programs.

Be able to write programs in a 

text-based language (like Python) 

and be able to create your own 

data structures.

Be able to create your own 

computer program for a specific 

task.

MODELLING

Be able to trace instructions 

using variables, selection and 

repetition and predict what 

the result will be.

Be able to recognise 

similarities between simple 

problems and the ways in 

which they can be solved. 

Produce results using data 

analysis methods.

Be able to take solutions 

to one problem and 

adapt them for similar 

problems.

Be able to create a simple model 

for a complex problem. Be able 

to create your own relational 

databases and to find, 

understand and use techniques 

for specific tasks.

Be able to create an accurate, 

detailed model for a complex 

problem.

ANALYSIS

Understand what is meant by 

a computational problem.

Be able to take a problem 

and divide it into its main 

sub-problems.

Be able to take a problem 

and divide it into all its 

sub-problems and show 

this as a diagram.

Be able to define an outline of a 

solution in terms of functions 

and global values.

Be able to analyse real world 

problems and develop low-level and 

high-level plans for a solution.
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Algorithms and Computational Thinking

Creating Algorithms

1 Before coding a solution to a program in computing, 

we need to make sure we have used computational 

thinking to analyse and plan a solution. We will then 

create an algorithm to solve this problem. This can 

either be as a flowchart or a piece of pseudocode. 

This algorithm is not read by a computer. The program 

is created after.

Key techniques - Flowcharts:

2 Terminator - This shows the 
start and end of the flowchart.

3 Input/Output - The 
parallelogram is used to show 
the inputs and outputs of an 
algorithm.

4 Process - The rectangle is used 
to show processes that are 
taking place in your algorithm.

5 Decision - Any choice or 
decision made in an algorithm 
is shown by a diamond. They 
must contain yes or no 
questions and can only have 2 
arrows coming from them.

6 Arrow - Shows the flow and 
direction of the algorithm.

14 Consistency - Consistency in algorithms refers to the solution created 
following a set format and series of rules throughout. For example the 
way it is written in the same throughout and the variables match up 
throughout.

Creating Algorithms

Key techniques

7 KEYWORDS - All keywords in Pseudocode must be capitalised.

8 OUTPUT - Used for anything that is to be displayed out onto the 
screen. Equivalent of the Python ‘print’ function.

9 ← - Used to set variables in an algorithm. Used in pseudocode instead 
of the ‘=’ in Python.

10 IF … THEN - For selection using IF, ELSE and ELSE IF, the instruction 
must be followed by the word then. This replaces the use of ‘:’ in 
Python.

11 = - One equals sign is used to check something in Pseudocode in 
Python this would be ‘==’.

12 ENDIF/ENDWHILE/END - The use of the word end shows the end of a 
statement or an algorithm in pseudocode. 

13 USER_INPUT - Shows the need for the user to answer. Often used for 
setting a variable.

17 Consistency - Consistency in algorithms refers to the solution created 
following a set format and series of rules throughout. For example the 
way it is written in the same throughout and the variables match up 
throughout.

Key Concepts - Analysing Algorithms:

15 Efficiency - Efficiency in algorithms refers to completing the task in as 
few lines of code as possible without removing any of its function. 

16 Accuracy - Accuracy in algorithms refers to the solution created 
without any errors or mistakes. This requires proofreading and testing.

Key Words

18 Computational 

Thinking

The 4 cornerstones of 

computer science that 

help to solve computer 

based problems. See 21-

24.

19 Algorithm A series of steps created 
to solve a problem with 
a clear start and end 
point. Can be written as 
flowchart or 
pseudocode.

20 Selection The use of 
choices/decisions to 
shape a path through an 
algorithm. Using 
diamond in flowchart 
and IF in pseudocode.

21 Iteration Looping of part or all of 
an algorithm. This uses 
arrows in flowchart, and 
uses FOR or WHILE in 
pseudocode.

22 Sequential Following a direct order. 
Things coming one after 
the next.

23 Indentation The movement of a 
written line of code or 
pseudocode in from the 
left of the page. This 
often follows an IF, 
WHILE or FOR
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Data Handling
Key techniques - File Sizes:

2 Byte = 8 bits  8 bits of data in a computer.

3 Kilobyte = 1000 bytes

4 Megabyte = 1000 KB

5 Gigabyte = 1000 MB

6 Terabyte = 1000 GB

Key techniques - Binary:

7 To convert to denary from
binary you must place the 
following headings above
The binary number.
If they have a 1 you add
them together.

8 Denary to binary method 1. Take a number and divide it by 2. Write 
down the remainder until you get to 0. Then you flip it. For example.:
57/2 = 28r1, 28/2 = 14r0, 14/2=7r0, 7/2 = 4r1, 4/2= 2r0, 2/2 = 1r0 1/1 
= 0r1
1 0 0 1 0 0 1 are the remainders. You then flip it to get 1 0 0 1 0 0 1.   
Therefore the binary is 1 0 0 1 0 0 1 

9 Denary to binary method 2. Using the headings like in section 9. See 
if your number fits into that heading. If it does put a 1 and subtract, if 
not put a zero and move on. Keep going until you have nothing left.

10 Binary Addition. When you add two binary numbers together these 
are the base rules. 
1+1 = 0 and carry across a 1 to the left.
1+1+1 = 1 and carry across a 1 to the left.
1+0 = 1
0+0 = 0

Key Words

23 Binary Numerical system used by computers to convey data. Has 2 
different unique digits (0 and 1) denoting on and off on an 
electrical switch in a computer. Is base 2.

24 Denary Normal numerical system used by humans. Has 10 individual 
digits used (0 - 9). Is base 10.

25 Modulus Tells you just the remainder left over when the two numbers 
are divided.

26 Operator A mathematical symbol either used to compare (relational) 
or for mathematical operations (mathematical).

27 Boolean True or False values.

28 Bit A single unit of binary data in a computer.

29 Nibble 4 bits of data in a computer. Half a byte.

Key Concepts - Operators:

11 == - equal to 17 != - not equal to

12 < - less than 18 > - greater than

13 <= - less than or equal to 19 >= - greater than or equal to

14 + - addition 20 - - take away

15 / - divide 21 * - multiply

16 % - modulus (gives the remainder) 22 ** - exponent (to the power of)
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Programming

Programming 

1 Programming refers to the creation of code on a computer to solve 

a task or designated problem. We use a programming language 

called Python to make solutions to a problem and have to adhere to 

certain rules for this.
Key techniques - Python:

2 Printing: print(“hello world”)

3 Variable setting: variable = (“hello”)

4 Arrays:                         list = [‘item1’,’item2’, ‘item3’, ‘item4’]

5 User input:     variable = input(“the answer to this question”)

6 Selection: if variable == ‘yes’:
print(“you have said yes”)

elif variable == ‘no’:
print (“you have said no”)

else:
Print (“you haven’t said yes or no”)

7 Nested Selection: if age >= 11:
if age <= 16:

print (“you are old enough to go to secondary”)

8 FOR loops: print (“you have 3 attempts at this password checker”)
for i in range (0,3):

password = input(“what is your password?”)
if password == ‘password’:

print(‘correct’)
break

9 WHILE loops:          print (“keep trying the password checker”)
while True:

password = input(“what is your password?”)
if password == ‘password’:

print(‘correct’)
break

Key Words

10 Selection A piece of code that follows a path based on decisions made in a 
code. Denoted by the keywords IF, ELIF and ELSE.

11 Variables A temporary value or piece of data stored under a label that can 
be changed.

12 Printing Outputting text to the screen.

13 Concatenation Joining of variables, data and text to be printed on the screen.

14 Indentation Movement of text or code further away from the left hand 
margin.

15 Arrays A list of data under a label name that can be changed. Set using [ 
]

16 Nested Selection IF statements inside of other IF statements allowing multiple 
choices or decisions to be made at once.

17 Iteration Repetition or loops in code.

18 Definite Definite iteration is the use of looping for a set number of times. 
Uses FOR in Python.

19 Indefinite Indefinite iteration is the use of continuous looping until the user 
forces the loop to break or a condition is met. Uses WHILE in 
Python.

20 Data Type Data types are the defined category that the data falls into. This 
can be Integers, Strings, Floats, Boolean or Characters.

21 IDLE IDLE is the name of the window that Python runs in. It allows you 
to develop and run code in one piece of software.

22 Commenting Commenting on code refers to writing text on your code that 
does not run or effect the way the code runs, but explains it.

C
o

m
p

u
te

r Scie
n

ce
 Year 9

 K
n

o
w

led
ge O

rgan
iser



Programming
Programming 

Key techniques - Data Types:

1 String - str()- A selection of characters put together. The data type of 
printing.

2 Character - char()- Individual letter or number or symbol on a 
keyboard.

3 Integer - int() - A whole number.

4 Float - real() - A decimal number.

5 Boolean - bool() - True or False.

Key Words

23 Input An input is what is put in, taken in, or operated on by any 
process or system. This is often done by the user.

24 Output Something that is the result of an input and something 
happening to that input. Outputs in programming refer to 
something being put on the screen or stored somewhere.

25 Sequential 
Programming

A program that runs one line after the next. Each line is 
executed after the next one and does not have any 
complicated parts like Selection or Iteration.

Model Answers

1024(1000) / 100 

or 10*100 = 1000 

= 10 (videos)

William is creating a film for a school project using a digital video camera. 

• William transfers the videos to a computer for editing. The computer has 1GB of storage free.

• Calculate the number of videos that could be stored on the computer if each video was 100MB in size. Show your 

working.

PROFICIENT: Final answer must be 10, not 10.24. Made relevant to the 

scenario you cannot have 10.24 videos.   

The student has written  the outcome of the calculations made, rather 

than showing the rationale used to reach the solution.

CONFIDENT: Full marks awarded for this response.  The student 

has shown working and ensured the final answer is relevant to the 

scenario.
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Model Answers

A single record from a database table is read into a program that uses an array with the identifier studentdata. 

An example of this array is shown below:

studentdata = [“Kirstie”, “Homework forgotten”, “-2”, “FALSE”]

The array is zero based, so studentdata[0] holds the value “Kirstie”.

Write an algorithm that will identify whether the data in the studentdata array shows that a letter has been sent home or not 

for the student. The algorithm should then output either “sent” (if a letter has been sent) or “not sent” (if a letter has not been 

sent).

CONFIDENT: The student has achieved full marks for this 

response by accessing the correct element in the array and 

using this to decide if the letter should be sent.

PROFICIENT: In the above response, the student has not attempted to 

access the array at all, instead asking the user to input a value; this does not 

do what is required and so is only given 2 of the 4 marks (for a valid use of 

selection and outputting a message correctly).
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