Subject: OCR Computer Science

KS4

Component 1 - J277/01: Computer systems (exam, 50% of overall GCSE grade)
Component 2 - J277/02: Computational thinking, algorithms and programming (exam, 50%
of overall GCSE grade)

Year 10 -
Component 1 - J277/01: Computer systems is a written paper: 1 hour and 30 minutes which
is 50% of total GCSE. The exam consists of 80 marks and the paper is made up of multiple
choice questions, short response questions and extended response questions. This exam

will take place in year 11 and is Paper 1.

Year 11 -
Component 2 - J277/02: Computational thinking, algorithms and programming is a written
paper: 1 hour and 30 minutes which is 50% of total GCSE. The exam consists of 80 marks
and the paper is made up of two sections: Section A and Section B. Students must answer
both sections. In Section B, questions assessing students’ ability to write or refine algorithms
must be answered using either the OCR Exam Reference Language or the high-level
programming language they are familiar with. This exam will take place in year 11 and is
Paper 2.

Practical Programming project - All students are given the opportunity to undertake a
programming task(s), either to a specification or to solve a problem (or problems), during
their course of study. Students may draw on some of the content in both components when
engaged in Practical Programming.

Year 10

Year 11

1.1-

1.2 -

Systems architecture

Explain the characteristics of CPUs
and their effect on performance (Clock
speed, Cache size, Number of cores)

Explain the purpose of the CPU and
the FDE cycle.

Explain the purpose and function of
the ALU, CU, Cache and Registers

Explain features of Von-Neumann
architecture devices.

Explain the purpose of embedded
systems and name examples.

Memory and Storage
Explain the difference between

primary memory and secondary
storage.

2.1 - Algorithms

Explain the principles of
computational thinking: Abstraction,
Decompoaosition, Algorithmic thinking

Identify the inputs, processes, and
outputs for a problem

Design, create and refine algorithms
using pseudocode, flowcharts,
Reference language/high-level
programming language

Complete trace tables to show the
values of variables when an algorithm
is executed.

Perform binary & linear search.

Perform Bubble, Merge & Insertion
sort.




Explain the differences between RAM
and ROM.

Explain the purpose and operation of
virtual memory

The need for secondary storage

Common types of storage: Optical,
Magnetic, Solid state

Suitable storage devices and storage
media for a given application

The advantages and disadvantages of
different storage devices and storage
media relating to these
characteristics: Capacity, Speed,
Portability Durability, Reliability, Cost.

Explain the purpose of binary
numbers.

Name the units of measurement
between bit and Petabyte

Calculate data capacity requirements
within a system.

Convert numbers between binary,
denary and hexadecimal
representation.

Explain the purpose and use of
number systems.

Perform binary addition.

Explain the purpose of and perform
binary shifts.

Explain the purpose of a character set

Compare and contrast ASCIl &
Unicode

Explain how bitmap images are stored
in a computer system.

Explain what metadata is

Explain how the quality and size of
image and sound files is affected by a

22—

23 -

Compare the efficiency of sorting &
searching algorithms

Programming fundamentals

Explain the purpose of & use
variables, constants, operators,
inputs, outputs and assignments in
Python.

Explain the three constructs of
programming used to control program
flow - Sequence, Selection,Iteration

The common arithmetic operators

The common Boolean operators AND,
OR and NOT

Explain the need for data types and
their features (Integer, real, Boolean,
character, string, casting).

Perform string manipulation

Perform file handling in Python.

Create both 1D and 2D arrays to
solve a given problem

Explain the purpose of subroutines,
distinguishing between procedures
and functions.

Explain how random numbers can be
generated in Python.

Create subroutines in Python.
Producing robust programs
Explain why programs should be
designed with defensive
considerations and maintainability

considerations.

Explain the purpose of validation
methods and implement in Python.

Explain common conventions for
improving program maintainability.

Explain the purpose of testing and the
various forms which exist.




1.3-

range of factors.
Explain the need for compression

Explain the differences between lossy
and lossless compression

Computer networks, connections

and protocols

14-

15-

Explain the characteristics of LAN and
WAN networks.

Explain factors which affect the
performance of a network.

The roles of computers in CS and
P2P networks.

Explain the role of hardware required
to create a LAN network.

Explain the concepts of DNS, Hosting,
the cloud and web servers.

Compare star and mesh topologies.

Name modes of connection and
explain their use within networks.

Explain the purpose of addressing
Name common networking standards

Explain the purpose of common
network protocols.

Explain the concept of layering.

Network security

Explain the various forms of threat to
computer security

Explain methods of identifying and
preventing network vulnerabilities.
Systems software

Explain the purpose and functionality

of operating systems (Ul, Memory
management, Multi-tasking,

e Select and use suitable testing data
2.4 — Boolean logic

e Create simple logic diagrams using
AND, OR and NOT

e Create truth tables for given logic
diagrams.

e Combine operators to create logic
circuits.

e Applying logical operators in truth
tables to solve problems

2.5 - Programming languages and
Integrated Development Environments

Explain the purpose and features of
high- and low-level languages

Explain the purpose of translator
software

Explain the characteristics of compilers
and interpreters.

Explain the tools and facilities which
are available in an IDE:

- Editors

- Error diagnostics

- Run-time environment
- Translators

Practical Programming project

Students apply their prior learning to
complete an extended programming
challenge.

Students will;

- Analyse a given problem
- Design a solution

- Develop the solution

- Test the solution

- Evaluate the solution




Peripheral management, Drivers,
User management, File management)

e Explain the difference between the
purpose and function of applications
and utility software.

e Explain the role and purpose of
encryption, defragmentation, and
compression software.

1.6 — Ethical, legal, cultural and
environmental impacts of digital
technology

e Explain the impact of technology on
wider society.

e Evaluate the impact of computing in
relation to ethical, legal, cultural,
environmental and privacy related
issues.

e Explain the purpose of key legislation
in the computer science field:
- Data Protection Act (2018)
- Computer Misuse Act (1990)
- Copyright, Designs and Patents
Act(1988)

Examination Board: GCSE - Computer Science (9-1) - J277 (from 2020) - OCR

Useful Resources and Revision Support

GCSE (9-1) Computer Science J277 Specification (ocr.org.uk)

Welcome to Python.org

What is programming? - Introduction to programming - KS3 Computer Science Revision -
BBC Bitesize



https://www.ocr.org.uk/qualifications/gcse/computer-science-j277-from-2020/
https://www.ocr.org.uk/Images/558027-specification-gcse-computer-science-j277.pdf
https://www.python.org/
https://www.bbc.co.uk/bitesize/guides/zts8d2p/revision/1
https://www.bbc.co.uk/bitesize/guides/zts8d2p/revision/1

