GCSE OCR Computer Science – Scheme of Learning

Long Term Overview Year 10
	YEAR 9
	
	

	Term
	Topics
	Assessment
	
	
	Year 
	

	1
	· SLR 2.1 Algorithms
· 14 Lessons
· Plus 1 dedicated programming lesson
	SLR 2.1 Student workbook
SLR 2.1 End of topic test

	
	
	Year 9 moving into year 10 consolidation
	

	2
	· SLR 2.2 Programming techniques
· 5 Lessons
· SLR 2.3 Producing robust programs
· 6 Lessons
	SLR 2.2 Student workbook
SLR 2.2 End of topic test
SLR 2.3 Student workbook
SLR 2.3 End of topic test
	
	
	Year 9 moving into year 10 consolidation
	

	3
	· SLR 2.4 Computational logic
· 4 Lessons
· SLR 2.5 Translators and facilities of languages 
· 4 Lessons
· SLR 2.6 Data representation
· 11 Lessons (1-3)
	SLR 2.4 Student workbook
SLR 2.4 End of topic test
SLR 2.5 Student workbook
SLR 2.5 End of topic test
	
	
	Year 9 moving into year 10 consolidation
Year 10 – Translators and facilities of language, Data representation 
	

	4
	· SLR 2.6 Data representation (cont.)
· 11 Lessons (4-11)
Revision
	SLR 2.6 Student workbook
SLR 2.6 End of topic test
	
	
	Year 10
	

	5
	· Extended programming practice/project 20hours long
	
	
	
	Year 10
	

	6
	· Paul Long materials - Exams, consolidation of learning from the year, revisiting topics from the year, trip
	
	
	
	Year 10
	



For a detailed breakdown of which lessons to deliver week by week see our excel delivery calendars




Short Term Scheme of Learning
1. This lesson by lesson break down is based on the 1-week calendar.  
2. Opportunities for independent programming during lesson time are shown in green.  This should of course be reinforced by regular practice in the student’s own time.
3. Dedicated lesson time for assessment and students responding to feedback / making improvements are shown in blue.
4. Students are given 3 lessons a week in year 9 with the same computer science teacher.
5. PIXL and PG online material use is shown in Purple.
6. Extra Differentiated tasks are shown in Orange.
7. Further Challenge and Consolidation opportunities are set and seen in Red.
	
YEAR 10 - TERM 1 – AUT 1

YEAR 10 - TERM 1 – AUT 1 – 7 weeks
	

	
	SLR 2.5 Translators and facilities of languages – To be taught in Year 10
	
	

	AUT 1
1
	SLR 2.5 – Lesson 1, Characteristics of languages
	· Know the characteristics of high level and low level programming languages.
· Understand the terms:
· Source code
· Assembly code
· Machine code
· Opcode
Operand
PG ONLINE – Chapter 32 Translator and facilitators language
	Translate these alphabet hieroglyphics…

	SLR 2.5 Workbook
Complete slides 2-4

Solve as many Little Man Computer problems as you can.

You could do this as a paired programming activity where one person observes and advises and another types the code on the keyboard.
	
	Slides 167-175
Low level language, High level language, Translators, Assembler, Compiler, Interpreter, IDE, Error diagnostics, Run-time environments
	1. Information and data literacy 

	2
	SLR 2.5 – Lesson 2, Low level programming
	Understand how to write programs in a low level language using assembly with Little Man Computer
	What should this program do?...
What is the problem with it?

	Programming circle group activity:
1. Sit in a circle or rectangle of up to 15 people per group.
2. Every member of the group has one command.  If there are more commands than people, put the extra commands in the middle.  If there are more people than commands, these people are advisers.
3. Fold your paper so the description of the program is facing you and the LMC command is facing outwards to the rest of your team.
4. Decide which seat (not person) is the start of the program.  Your aim is to put the instructions into the correct order.  You must move seats with your command and work as a team to decide who moves where.  When you think you have it right, copy it into LMC to check.

Solve as many Little Man Computer problems as you can.
	2.5 The purpose of translators

2.5 Assemblers, compilers and interpreters
	
	

	3
	SLR 2.5 – Lesson 3, Assemblers, compilers and interpreters for translation
	· Know what a translator does.
Understand the differences between assemblers, compilers and interpreters.
PG ONLINE – Chapter 32 Translator and facilitators language
	Research the family tree of programming languages and put these languages in historical order.

Who was Rear Admiral Grace Hopper and why is she one of the most important women in the history of computer science?
	SLR 2.5 Workbook
Complete slides 5-6

1. Type the two programs to generate the prime numbers between 1 and 100 into Python and a
BBC Micro emulator: https://bbc.godbolt.org/

Put a syntax error in line 110.
Observe how each language handles the syntax errors differently: Python with a compiler and BBC Basic with an interpreter.
2. Continue to solve as many Little Man Computer problems as you can.

	2.5 IDEs

	
	

	4
	SLR 2.5 – Lesson 4, IDEs
	Know a range of facilities provided by an integrated development environment (IDE) to assist the programmer in writing code.
	What are the key features of this IDE?
	SLR 2.5 Workbook
Complete slide 7

1. Brainstorm a list of computer science words from the 2.5 topic.
2. Create a cryptic crossword for someone else to solve from these words using: https://www.superteacherworksheets.com/ generator-crossword-puzzle.html
3. You will notice that possibly not all your words will fit into the crossword.  That is because the output is only as good as the algorithm.  Can you do a better job and fit all the words in?

	2.6 Units

2.6 Numbers
	
	

	5
	SLR 2.5 – End of topic test
	End of topic test
	Test – SLR 2.5
	
	
	
	

	6
	SLR 2.5 – Action
	Action / Response lessons
	Chance for students to respond to feedback, improve workshop, correct misunderstandings
	
	
	
	






	
YEAR 10 - TERM 1 – AUT 2 – 8 weeks
	
	

	
	Focus for lesson
	Learning Outcomes
	Starter
	Activities
	HW for next lesson
	Key Terms
	Digital Literacy skills

	SLR 2.6 Data representation
	Slides 176-201
Bit, Nibble, Byte, Kilobyte, Megabyte, Gigabyte, Terabyte, Petabyte
	

	1 AUT 2 
	SLR 2.6 – Lesson 1
	· Understand what is meant by the terms bit, nibble, byte, kilobyte, megabyte, gigabyte, terabyte and petabyte.
· Know how to represent the capacity of data storage using these units, and be able to convert between them.
Understand that data needs to be converted into a binary format to be processed by a computer.
PG ONLINE – Chapter 33 Units
	A Blu-Ray of 1 minute at HDTV quality requires 0.54 gigabytes of storage.  How many megabytes would be required to store a 2 hour film?
	SLR 2.6 Workbook
Complete slides 3-6

1. Create a text-based adventure game by typing up the code you are given.
2. Comment the code to explain what is happening at each stage.
3. Extend the game by completing the additional challenges.

	2.6 Converting between denary and 8 bit binary

2.6 Adding two 8 bit binary integers
	
	

	2
	SLR 2.6 – Lesson 2
	· Know how to convert positive denary whole numbers (0–255) into 8 bit binary numbers and vice versa.
· Know how to add two 8 bit binary integers.
Understand how overflow errors occur.
PG ONLINE – Chapter 34 Numbers
	Assuming any overflow bits are lost and not part of the final result, what answer would an arithmetic logic unit (ALU) give to the calculation 167 + 220?
	SLR 2.6 Workbook
Complete slides 7-9

1. Create a text-based adventure game by typing up the code you are given.
2. Comment the code to explain what is happening at each stage.
Extend the game by completing the additional challenges.
	2.6 Converting between denary and 8 bit binary

2.6 Adding two 8 bit binary integers
	
	4. Problem solving

	3
	SLR 2.6 – Lesson 3
	· Know how to perform a left and right binary shift.
· Understand what binary shift achieves.
· Know how to convert positive denary whole numbers (0–255) into 2 digit hexadecimal numbers and vice versa.
Know how to convert from binary to hexadecimal equivalents and vice versa.
PG ONLINE – Chapter 34 Numbers
	What are the uses of hexadecimal in computer science?  Can you research three?
	SLR 2.6 Workbook
Complete slides 10-12

1. Create a text-based adventure game by typing up the code you are given.
2. Comment the code to explain what is happening at each stage.
3. Extend the game by completing the additional challenges.

	2.6 Check digits

	
	

	4 
	SLR 2.6 – Lesson 4
	· Know what a check digit is.
Understand why check digits are used.
	Bar codes are good method of reading product codes quickly and accurately.  Can you find out what these different types of barcodes are used for?...
	SLR 2.6 Workbook
Complete slides 13-14

1. Using either a spreadsheet or a high level language, illustrate a check digit algorithm.
2. Create a text-based adventure game by typing up the code you are given.
3. Comment the code to explain what is happening at each stage.
Extend the game by completing the additional challenges.
	
	
	

	5
	SLR 2.6 – Lesson 5
	Complete any outstanding work to this point.
	What is the Luhn algorithm used for?
	SLR 2.6 Workbook
Complete slide 13-14

1. Using either a spreadsheet or a high level language, illustrate a check digit algorithm.
2. Create a text-based adventure game by typing up the code you are given.
3. Comment the code to explain what is happening at each stage.
Extend the game by completing the additional challenges.
	2.6 Characters

	
	

	6
	SLR 2.6 – Lesson 6
	· Understand that all data must be represented in binary numbers, including text.
· Know what is meant by the term “character set”.
· Understand the relationship between the number of bits in the character set and the number of characters that can be represented.
Know two common character sets: ASCII and Unicode.
	How many binary combinations are there with:
2 bits?
4 bits?
8 bits?
	SLR 2.6 Workbook
Complete slide 16-18

1. Create a text-based adventure game by typing up the code you are given.
2. Comment the code to explain what is happening at each stage.
Extend the game by completing the additional challenges.
	2.6 Images
	
	

	7
	SLR 2.6 – Lesson 7
	· Understand how an image is represented as a series of pixels represented in binary.
· Know what is meant by the term ‘metadata’ and be able to give examples.
Understand the effect of colour depth and resolution on the size of an image file.
PG ONLINE – Chapter 36 Images
	Find out what colours these hexadecimal numbers represent:
FF0000
00FF00
0000FF
What does that tell you about what all colours on a computer are made up of?
	SLR 2.6 Workbook
Complete slide 19-21

1. Continue the text-based adventure game by typing up the code you are given.
2. Comment the code to explain what is happening at each stage.
Extend the game by completing the additional challenges.
	2.6 Sound

	
	

	8
	SLR 2.6 – Lesson 8
	· Understand how sound can be sampled and stored in digital form.
Understand how sampling intervals, sample size and bit rate affect the size of a sound file and the quality of its playback.
PG ONLINE – Chapter 37 Sound
	Describe what is happening in this illustration…
	SLR 2.6 Workbook
Complete slide 22-24

1. Continue the text-based adventure game by typing up the code you are given.
2. Comment the code to explain what is happening at each stage.
Extend the game by completing the additional challenges.
	2.6 Compression

	
	

	
YEAR 10 - TERM 2 – SPR 1 – 6 weeks
	
	

	Focus for lesson
	Learning Outcomes
	· Starter
	Activities
	HW for next lesson
	Key Terms
	
	

	1
	SLR 2.6 – Lesson 9
	· Know why data is often compressed for transfer and storage.
· Understand the difference between lossy and lossless compression.
Know why some types of data are only suitable for one type of compression.
PG ONLINE – Chapter 38 Compression 
	Using the metadata and data below, what is the paragraph of text?...
	SLR 2.6 Workbook
Complete slide 25-27

1. Continue the text-based adventure game by typing up the code you are given.
2. Comment the code to explain what is happening at each stage.
Extend the game by completing the additional challenges.
	
	
	

	2
	SLR 2.6 – Lesson 10
	· Know why data is often compressed for transfer and storage.
· Understand the difference between lossy and lossless compression.
Know why some types of data are only suitable for one type of compression.
PG ONLINE – Chapter 38 Compression
	Using the metadata and data below, explain why the compression is ineffective…
	SLR 2.6 Workbook
Complete slide 28-29

1. Continue the text-based adventure game by typing up the code you are given.
2. Comment the code to explain what is happening at each stage.
Extend the game by completing the additional challenges.
	Revise what you have learned in this unit
	
	3. Communication and collaboration

	3
	SLR 2.6 – End of topic test
	End of topic test
	Test – SLR 2.6
	
	
	

	4
	SLR 2.6 – Action 
	Action / Response lessons
	Chance for students to respond to feedback, improve workshop, correct misunderstandings
	
	
	

	5
	Lesson based on any consolidation that needs to take place to go over topics students need more support on
	
	
	
	Homework based on individuals according to individual needs. Based on topics covered so far.
	From lesson 4 Slides 15-18
(Cont.)
Denary, Binary, Hexadecimal, Binary addition overflow, Binary shift, Check digit, Character set, ASCII, Unicode, Pixel, Metadata, Colour depth, Resolution, Bit rate, Sampling frequency, Compression, Lossy compression, Lossless compression
	

	6
	Lesson based on any consolidation that needs to take place to go over topics students need more support on
	
	
	
	Homework based on individuals according to individual needs. Based on topics covered so far.
	
	

	
YEAR 10 - TERM 2 – SPR 2 – 6 weeks Programming Project – 20hours
	
	

	HW for next lesson
	Key Terms
	HW for next lesson
	Key Terms
	HW for next lesson
	Key Terms
	HW for next lesson
	

	1
	Spare lesson for when during the term students are off for theme day/trip/half day ect.
Programming Project starts
	
	
	
	
	
	

	2
	Dedicated independent programming
Programming Project
	Gain experience in practical programming
	
	Progress with individual programming challenges
	From shared area. Task 2 creating a file to store in python programming folder
	
	3. Communication and collaboration

	3
	Spare lesson for when during the term students are off for theme day/trip/half day ect.
Programming Project
	
	
	
	
	
	



	
	
	PG Online Chapter 35 Characters Data Representation
	
	
	
	
	

	4
	Programming Project
	PG Online Chapter 30 Defensive design logic and language
	
	
	
	Digital literacy skills
	

	5
	Programming Project
	PG Online Chapter 31 errors and testing logic and language
	
	
	
	
	

	6
	Lesson based on any consolidation that needs to take place to go over topics students need more support on
Programming Project
	
	
	
	Homework based on individuals according to individual needs. Based on topics covered so far.
	
	

	
YEAR 10 - TERM 3 – SUM 1 – 5 weeks Programming Project
	
	

	HW for next lesson
	Key Terms
	HW for next lesson
	Key Terms
	HW for next lesson
	Key Terms
	
	

	1
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 1 Python Learning
	
	Progress with individual programming challenges
	From shared area. Task 3 reading a file into a list in python programming folder
	
	

	2
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 1 Python Learning
	
	Progress with individual programming challenges
	From shared area. Task 3 reading a file into a list in python programming folder
	
	

	3
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 2 Python Learning
	
	Progress with individual programming challenges
	Homework based on individuals according to individual needs. Based on topics covered so far.
	3. Communication and collaboration
	

	4
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 3 Python Learning
	
	Progress with individual programming challenges
	
	
	

	5
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 4 Python Learning
	
	Progress with individual programming challenges
	From shared area. Task 4 reading a file and sorting it in python programming folder
	
	

	
YEAR 10 - TERM 3 – SUM 2 – 7 weeks Programming Project
	
	

	HW for next lesson
	Key Terms
	HW for next lesson
	Key Terms
	HW for next lesson
	Key Terms
	
	

	1
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 5 Python Learning
	Progress with individual programming challenges
	Homework based on individuals according to individual needs. Based on topics covered so far.
	
	

	2
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 6 Python Learning
	Progress with individual programming challenges
	
	
	

	3
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 7 Python Learning
	
	Progress with individual programming challenges
	From shared area. Task 5 reading a file into a list in python programming folder
	
	

	4
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 8 Python Learning
	
	Progress with individual programming challenges
	Homework based on individuals according to individual needs. Based on topics covered so far.
	
	

	5
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 9 Python Learning
	
	Progress with individual programming challenges
	From shared area. Task 6 creating a file to store as a variable list in python programming folder
	
	

	
6
	Dedicated independent programming
	Gain experience in practical programming 
Objective Task 10 Python Learning
	
	Progress with individual programming challenges
	Homework based on individuals according to individual needs. Based on topics covered so far.
	
	

	7
	Dedicated independent programming
Programming Project
	Gain experience in practical programming 
Objective Task 11 Python Learning
	Progress with individual programming challenges
	Revise for programming practical paper

	
	




Ignore below
	YEAR 9 - TERM 5 – SUM 1
	

	
	Focus for lesson
	Learning Outcomes 
	Starter
	Activities
	HW for next lesson
	Key Terms

	
	

	1 SUM 1 23/04
	
	
	
	PIXL Practical programming Paper to complete 
	
	

	2
	
	
	
	PIXL Practical programming Paper to complete – wider reading section to complete with evidence
	Revision for PPE 1 Paper
	

	3
	
	
	
	PIXL PPE 1 PAPER 
GCSE Computing 
IN THE STYLE OF OCR 
Computer Systems & Programming, A451/01
	
	

	4 29/04
	
	
	
	PIXL PPE 1 PAPER 
GCSE Computing 
IN THE STYLE OF OCR 
Computer Systems & Programming, A451/01
	
	

	5
	
	
	
	PIXL PPE 1 PAPER 
GCSE Computing 
IN THE STYLE OF OCR 
Computer Systems & Programming, A451/01 – GO OVER ANSWERS AND FEEDBACK
	Homework based on individuals according to individual needs. Based on topics covered so far.
	

	6
	
	
	
	Paul Long – Chapter 6 Fundamentals of Algorithms
	
	

	7 07/05
	
	
	
	Paul Long – Chapter 6 Fundamentals of Algorithms
	Activity – binary search worksheet and revise for test in chapter 6
	

	8
	
	
	
	Paul Long – Chapter 6 Fundamentals of Algorithms - test
	Activity – flowchart in chapter 6 worksheet
	

	9
	
	
	
	Paul Long – Chapter 7 Programming
	Activity – array FOR loop worksheet chapter 7
	

	10 13/05
	
	
	Paul Long – Chapter 7 Programming
	
	

	11
	
	
	
	Paul Long – Chapter 7 Programming - test
	Activity – Boolean Operators worksheet chapter 7
	

	12
	
	
	Paul Long – Chapter 7 Robust systems
	
	

	13 20/05
	
	
	Paul Long – Chapter 7 Robust systems
	Revision for robust systems test
	

	14
	
	
	Paul Long – Chapter 7 Robust systems - test
	Revision for test
	

	15
	End of topic test
	End of topic test
	Test – PIXL and Paul Long materials Chapter 6/7
	
	



	YEAR 9 - TERM 6- SUM 2
	

	
	Focus for lesson
	Learning Outcomes 
	Starter
	Activities
	HW for next lesson
	Key Terms

	
	

	1  SUM 2 03/06
	
	
	
	Paul Long – Chapter 8 Robust Systems
	
	

	2

	
	
	
	Paul Long – Chapter 8 Robust Systems
	Activity – file errors chapter 8
	

	3
	
	
	
	Paul Long – Chapter 8 Robust Systems - test
	
	

	4 10/06

	
	
	
	Paul Long – Chapter 9 Computer Logic
	Activity – create logic circuits chapter 9
	

	5
	
	
	
	Paul Long – Chapter 9 Computer Logic
	
	

	6
	
	
	
	Paul Long – Chapter 9 Computer Logic – test 
	Activity – logic circuits for truth tables chapter 9
	

	7
17/06
	
	
	
	Paul Long – Chapter 10 Programming Languages 
	
	

	8
	
	
	
	Paul Long – Chapter 10 Programming Languages
	Activity – compilers and interpreters chapter 10
	

	9
	
	
	
	Paul Long – Chapter 10 Programming Languages - test
	Activity – low level language advantages 
	

	10
17/06
	
	
	
	Paul Long – Chapter 11 Data Representation 
	Activity – ACSII table 1 chapter 11
	

	11
	
	
	
	Paul Long – Chapter 11 Data Representation
	
	

	12
	
	
	
	Paul Long – Chapter 11 Data Representation - test
	Revision for test
	

	13
24/06
	End of topic test
	End of topic test
	
	Test –Paul Long materials Chapter 8/9/10/11
	
	

	14
	Spare lesson to catch up
	
	
	
	
	

	15
	Spare lesson to catch up
	
	
	
	
	

	16
01/07
	Spare lesson to catch up
	
	
	
	

	17
	Lesson based on any consolidation that needs to take place to go over topics students need more support on
	
	
	Homework based on individuals according to individual needs. Based on topics covered so far.
	

	18
	Lesson based on any consolidation that needs to take place to go over topics students need more support on
	
	
	
	

	19 08/07
	Lesson based on any consolidation that needs to take place to go over topics students need more support on
	
	
	Homework based on individuals according to individual needs. Based on topics covered so far.
	

	20
	
	
	
	
	

	21
	
	
	
	Homework for Summer holidays set
	

	22 15/07
	Enrichment week no lessons
	
	
	
	



	YEAR 10 - TERM 1
	

	
	Focus for lesson
	Learning Outcomes 
	Starter
	Activities
	HW for next lesson
	Key Terms

	1
	Practice NEA programming Task

This time is set aside for students to undertake an extended programming task.  This is not only excellent practice for the NEA but is also an excellent way to consolidate, reinforce and embed the programming skills covered in Year 10.  All of these skills will be assessed in the Unit 2 exam paper and gaining confidence in them is an excellent idea.

This is also an ideal opportunity to introduce how some of their practical programming skills will be assessed by introducing students to the types of questions they are likely to receive in their Unit 2 exam paper. 
Students will starting revision for exam paper 1.

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	

	11
	


	12
	

	13
	

	14
	

	15
	

	16
	

	17
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