
OCR GCSE Computer Science (J277): Long term overview | Sep 2021 - May 2023
This is a biennial, extracurricular class for students who wish to complete an extra GCSE, made up of a cohort of students from two year groups.  They have the opportunity
to study aspects of information technology and computer science at sufficient depth to allow them to progress to higher levels of study or to a professional career.

Students will be taught to:
● develop their capability, creativity and knowledge in computer science,

digital media and information technology
● develop and apply their analytical, problem-solving, design, and

computational thinking skills
● understand how changes in technology affect safety, including new ways to

protect their online privacy and identity, and how to identify and report a
range of concerns.

Source: DfE Computing

Assessment Objective:
AO1. Demonstrate knowledge and understanding of the key concepts and

principles of Computer Science.
AO2. Apply knowledge and understanding of key concepts and principles of

Computer Science.
AO3. Analyse problems in computational terms:

● to make reasoned judgements
● to design, program, evaluate and refine solutions.

Source: Specification, page 34

Year 9/10
2021 - 2022

Focus / Topic
With specification index

Knowledge & Skills Assessment

Autumn 1 2.4.1 Boolean logic Interpreting logic gates and a scheme of diagrams into truth tables Interleaved into future
Do-Now activities.

Data representation:
1.2.3 units
1.2.4 numbers
1.2.4 characters
1.2.4 images
1.2.4 sound

✓ How to express units of information (bit, byte, etc).
✓ How data need to be converted into a binary format to be processed by a computer
✓ Number systems including binary, denary and hexadecimal arithmetic
✓ The relationship between the number of bits per character in a character set, and the

number of characters which can be represented, e.g., ASCII, Unicode
✓ The effect of colour depth and resolution on the quality of the image and the size of an

image file
✓ The effect of sample rate, duration and bit depth on the playback quality and the size of a

sound file

Do-Now activities

End of topic exam styles
questions, specifically
targeting a student’s
application of the
assessment objectives.

1.2.5 Compression ✓ The need for compression; types of compression: Lossy and Lossless

Autumn 2 1.1.1 Architecture of the
CPU

✓ Its purpose and what actions occur at each stage of the fetch-execute cycle, explored
through low-level assembly language programming.

✓ Exploration of the Von Neumann architecture

End of topic exam styles
questions, specifically
targeting a student’s
application of the
assessment objectives.

Information prepared by C. Tsangari, Teacher i/c of Computing
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1.1.2 CPU performance ✓ Learn how common characteristics of CPUs affect their performance: Clock speed;
Cache size; Number of cores

✓ Study the effects of changing any of the common characteristics on system performance,
either individually or in combination

1.2.1 Primary storage ✓ Purposes of RAM and ROM and how virtual memory is used as redundancy for RAM

1.2.2 Secondary storage ✓ Common types of storage (optical, magnetic and solid state) and to explore their
characteristics, comparing pros and cons for each storage device.

Spring 1 1.3.1 Networks and
topologies

✓ Types of networks (Local Area; factors that affect performance (bandwidth and number of
connections)

✓ Roles of client-server and peer-to-peer networks
✓ The hardware needed to connect nodes in a local area network

Do-Now activities

End of topic exam styles
questions, specifically
targeting a student’s
application of the
assessment objectives.

1.3.2 Wired and wireless
networks, protocols and
layers

✓ Modes of connection; encryption; IP and MAC addressing; common communication
protocols; the concept of 4-layer TCP/IP model.

✓

Spring 2 1.4.1 Threats to computer
systems and networks

✓ Forms of and purpose of an attack, including: malware; social engineering, e.g. phishing,
people as the ‘weak point’; brute-force attacks; denial of service attacks; data interception
and theft; the concept of SQL injection.

Do-Now activities

End of topic exam styles
questions, specifically
targeting a student’s
application of the
assessment objectives.

1.4.2 Identifying and
preventing vulnerabilities

✓ Common prevention methods; including: penetration testing; anti-malware software;
firewalls; user access levels; passwords; encryption; physical security.

1.5.1 Operating systems ✓ Purpose and functionality, including: user interface; memory management and
multitasking; peripheral management and drivers; user management and file
management.

1.5.2 Utility software ✓ Purpose and functionality, including: encryption; defragmentation; data compression.

Summer 1 1.6.1 Ethical, legal, cultural
and environmental impact

✓ Impacts of digital technology on wider society: ethical issues; legal issues; cultural issues;
environmental issues; privacy issues.

✓ Legislation relevant to Computer Science: Data Protection Act 2018; Computer Misuse
Act 1990; Copyright Designs and Patents Act 1988; software licences (i.e. open source
and proprietary)

Exam styles questions,
specifically targeting a
student’s application of the
assessment objectives.

Summer 2 Exam preparation ✓ Revision, followed by a mock exam. Past Component 01 paper



Python coding ✓ Revising a series of routines first seen at KS3 and to solve simple computational
problems.

Observation of good
practice

Year 10/11
2022 - 2023

Focus / Topic Knowledge & Skills Assessment

Autumn 1 2.1.1 Computational
thinking

✓ The principles of computational thinking and how they are used to define and refine
problems through abstraction, decomposition and algorithmic thinking

Exam styles questions,
specifically targeting a
student’s application of the
assessment objectives.2.1.3 Searching and

sorting algorithms
✓ Understand the main steps of searching algorithms (binary search and linear search)
✓ Understand the main steps of sorting algorithms (bubble sort, merge sort, insertion sort)

2.1.2 Designing, creating
and refining algorithms

✓ Identify the inputs, processes, and outputs for a problem
✓ Create, interpret, correct, complete, and refine algorithms using:

○ Pseudocode
○ Flowcharts
○ Reference language/high-level programming language (Python)

✓ Identify common syntax/logic errors and suggest fixes
✓ Create and use trace tables to follow an algorithm

Autumn 2 2.2.1 Programming
fundamentals

✓ Practical use of the techniques in a high-level language (Python).
○ The use of variables, constants, operators, inputs, outputs and assignments
○ The use of the three basic programming constructs used to control the flow of a

program: Sequence; Selection; Iteration (count- and condition-controlled loops)
○ The common arithmetic, comparison and Boolean operators

Exam styles questions,
specifically targeting a
student’s application of the
assessment objectives.

2.2.2 Data types ✓ Awareness of data types (integer; real; Boolean; character and string; casting.
✓ Knowing the ability to choose suitable data types for data in a given scenario and

understanding that data types may be temporarily changed through casting (and where
that may be useful).

2.2.3 Additional
programming techniques

✓ Further coding techniques using Python, including string manipulation, working with array
structures including 2D to emulate database tables of a collection of fields and records,
and where to use functions and procedures effectively (sub-programs).

✓ SQL commands within Python to search for external data.
✓ Be able to create and use random numbers in a program

Spring 1 2.4.1 Boolean logic ✓ Interpreting logic gates and a scheme of diagrams into truth tables Exam styles questions,
specifically targeting a



student’s application of the
assessment objectives.

2.3.1 Defensive design ✓ Understanding: of the issues a programmer should consider to ensure that a program
caters for all likely input values; how to deal with invalid data in a program

✓ Authentication to confit, the identity of a user
✓ Practical experience of designing input validation and simple authentication (e.g.

username and password)
✓ Understand why commenting is useful and apply this appropriately

2.3.2 Testing ✓ Purpose and types of testing, including iterative and final/terminal
✓ Identify syntax and logical errors
✓ Selecting suitable test data (normal, boundary, invalid/erroneous)

2.5.1 Languages ✓ The differences between high- and low-level programming languages
✓ The need for translators
✓ The differences, benefits and drawbacks of using a compiler or an interpreter

2.5.2 The Integrated
Development Environment
(IDE)

✓ Knowledge of the tools that an IDE provides
✓ How each of the tools and facilities listed can be used to help a programmer develop a

program
✓ Practical experience of using a range of these tools within at least one IDE

Spring 2 Practical Programming
Task

✓ Opportunity to undertake a programming task or tasks, allowing students to develop skills
within the following areas when programming:
○ Design
○ Write
○ Test
○ Refine

✓ Students will use the Python programming language to solve a problem

Skills brought forward into
Component 02 exam.

Chace to submit Practical
Programming Statement to
OCR.

Summer 1 Revision ✓ Series of revision sessions

Summer 2 Terminal exam
The question paper will
consist of short and
medium answer questions.

✓ Component 01, worth 80 marks, representing 50% of the total marks. 90 minutes.
○ There will also be one 8-mark extended response question. This question will enable students to demonstrate the

ability to construct and develop a sustained line of reasoning

Terminal exam
The question paper will
consist of short and
medium answer questions.

✓ Component 02, worth 80 marks, representing 50% of the total marks. 90 minutes.
○ Section A is worth 50 marks, and assesses students’ knowledge and understanding of Computer Science.

Students then apply these to problems in computational terms, where they may use an algorithmic approach.
○ Section B is worth 30 marks and assesses students’ Practical Programming skills and their ability to design, write,

test and refine programs.




