
Curriculum Plan - Year 12 GCE Computer Science
Department/subject:  ICT & Computer Science
Our Vision: We take opportunities and aspire to excellence
Our Intent:

● All students will experience a curriculum richness, breadth and depth
● The curriculum equips every student with the knowledge and skills for the future in our local area and beyond
● The curriculum builds on prior knowledge and creates a ‘web of knowledge’
● Gaps in knowledge and skills are identified and addressed quickly

Year 12 Autumn 1 Autumn 2
Knowledge to be
taught

1.2.3 - Introduction to Programming
Students will develop their understanding of programming
techniques, including program flow, variables and constants,
procedures and functions, arithmetic, Boolean and assignment
operators, string handling and file handling. They will also
learn how to create programs using HTML, CSS and JavaScript.
In addition they will learn about Assembly Language, including
how to simple programs with Little Man Computer.

1.1 - Processors, Input, Output and Storage Devices
Students will develop their understanding of the structure and function of the
processor (CPU), including the arithmetic and logic unit (ALU), control unit,
registers and buses. They will also learn about the fetch-decode-execute cycle,
the factors affecting CPU performance as well as the main processor
architectures (Von Neumann and Harvard).  In addition they will learn about the
difference between RISC and CISC processors, multicore and parallel systems, as
well as the different input, output and storage devices, including how they can
be applied to the solution of different problems.

Links to prior
knowledge

Students will build on knowledge gained during unit 2.2.1
(Programming Fundamentals) of the GCSE course.

Students will build on knowledge gained during unit 1.1 (Systems architecture)
and 1.2 (Memory and Storage) of the GCSE course.

How knowledge is
assessed

Students will be given exam questions at the start of every
lesson, to test the content of previous lessons. These will be
self or peer marked.   Students will also be given practical
tasks to complete in class e.g. creating an interactive web
page, using HTML, CSS and JavaScript; they will receive verbal
feedback on such work.  Students will also be given a test at
the end of the topic, to assess their knowledge of the topic as
a whole.  Homework will be in the form of mini programming
projects, with feedback provided on an assessment grid with
ideas on how to improve.

Students will be given exam questions at the start of every lesson, to test the
content of previous lessons. These will be self or peer marked.   Students will
also be given practical tasks to complete in class e.g. creating a model to show
how the FDE cycle works; they will receive verbal feedback on such work.
Students will also be given a test at the end of the topic, to assess their
knowledge of the topic as a whole.  Homework will be in the form of further
exam questions and exercises in applying the knowledge to solve a problem e.g.
recommending suitable input, output and storage devices for a given scenario;
feedback will be provided on an assessment grid with ideas on how to improve.



How gaps will be
addressed

Where gaps are identified during lessons, these will be
addressed through conversations with the student, to provide
them with the help and support they need to bridge the gap.
Gaps in the assessments and homework will be highlighted
with the student and advice given on how to address these
gaps.  Selected students will attend after school intervention
sessions.

Where gaps are identified during lessons, these will be addressed through
conversations with the student, to provide them with the help and support they
need to bridge the gap.  Gaps in the assessments and homework will be
highlighted with the student and advice given on how to address these gaps.
Selected students will attend after school intervention sessions.

Keywords HTML, CSS, JavaScript, procedural programming, program flow
(sequence, selection, iteration), variables and constants
(global and local), procedures and functions, arithmetic
operators, Boolean operators, string handling, file handling,
assembly language, Little Man Computer,

ALU, Control Unit, buses, fetch-decode-execute (FDE) cycle, clock speed,
processor cores, cache, Von Neumann architecture, Harvard architecture. CISC
and RISC processors, multicore and parallel systems, input, output and storage
devices, magnetic, flash and optical storage devices, RAM and ROM, virtual
storage.

Cultural capital
lesson

Students will use HTML, CSS and JavaScript to create programs
for real-life problems, such as web page with an interactive
form e.g. gathering the user’s details.

Students will investigate real-live examples of micro-chips, comparing their
features and exploring the scenarios where they are used and why.

Year 12 Spring 1 Spring 2
Knowledge to be
taught

1.2.1 – Operating Systems & 1.2.2 – Application Generation
Students will develop their understanding of operating systems and
their function and purpose, including memory management,
interrupts, scheduling, distributed, embedded, multi-tasking,
multi-user and real time operating systems. They will also learn
about the role of the BIOS, device drivers and virtual machines. In
addition they will learn about the different types of software,
including application software, utility software, open source vs
closed source software, as well as the nature of interpreters
(compilers and assemblers) and how to choose the most
appropriate software for a given scenario.

1.4 - Data types, data structures and algorithms
Students will develop their understanding of how data is represented and
stored within computer systems, including primitive data types (integer,
real/floating point, character, string and Boolean), binary, the use of sign
and magnitude and two’s complement to represent negative numbers,
addition and subtraction of binary numbers, hexadecimal, floating point
representation, ASCII and UNICODE.  They will also learn about more
complex data structures, including arrays (up to 3 dimensions), records,
lists, tuples, stacks and queues.  In addition students will learn about
Boolean Algebra, including logic gate diagrams, truth tables, Boolean
expressions and Karnaugh maps.

Links to prior
knowledge

Students will build on knowledge gained during unit 1.5 (Systems
Software) and 2.5 (Programming Languages and Integrated
Development Environments) of the GCSE course.

Students will build on knowledge gained during unit 1.2.4 (Data Storage),
2.2.2 (Data Types) and 2.4.1 (Boolean Logic) of the GCSE course.



How knowledge is
assessed

Students will be given exam questions at the start of every lesson,
to test the content of previous lessons. These will be self or peer
marked.   Students will also be given practical tasks to complete in
class e.g. creating a model to show how the CPU would process an
interrupt; they will receive verbal feedback Students will develop
their understanding of such work.  Students will also be given a test
at the end of the topic, to assess their knowledge of the topic as a
whole.  Homework will be in the form of further exam questions
and exercises in applying the knowledge to solve a problem e.g.
recommending suitable software for a given scenario; feedback will
be provided on an assessment grid with ideas on how to improve.

Students will be given exam questions at the start of every lesson, to test
the content of previous lessons. These will be self or peer marked.
Students will also be given practical exercises to complete in class e.g. to
convert a number from denary to binary or convert a message into ASCII;
they will receive verbal feedback on such work.  Students will also be given
a test at the end of the topic, to assess their knowledge of the topic as a
whole.  Homework will be in the form of further exam questions and
exercises in applying the knowledge to solve a problem e.g. converting
fractional numbers into floating point form; feedback will be provided on
an assessment grid with ideas on how to improve.

How gaps will be
addressed

Where gaps are identified during lessons, these will be addressed
through conversations with the student, to provide them with the
help and support they need to bridge the gap.  Gaps in the
assessments and homework will be highlighted with the student
and advice given on how to address these gaps.  Selected students
will attend after school intervention sessions.

Where gaps are identified during lessons, these will be addressed through
conversations with the student, to provide them with the help and support
they need to bridge the gap.  Gaps in the assessments and homework will
be highlighted with the student and advice given on how to address these
gaps.  Selected students will attend after school intervention sessions.

Keywords Operating system, memory management (paging, segmentation
and virtual memory), interrupts, Interrupt Service Routines (ISR),
scheduling (round robin, first come first served, multi-level
feedback queues, shortest job first and shortest remaining time),
distributed, embedded, multi-tasking, multi-user and real time
operating systems, BIOS, device driver, virtual machines,
applications generation, utility software, open source software,
closed source software, translators (interpreters, compilers and
assemblers).

Data Types,  primitive data types (integer, real/floating point, character,
string and Boolean) binary, sign and magnitude, two’s complement,
hexadecimal, denary, normalised floating point representation, character
sets (ASCII and UNICODE), Data Structures, arrays, records, lists, tuples,
stacks and queues, Boolean Algebra, Boolean expressions, Karnaugh maps,
logic gate diagrams and truth tables.

Cultural capital
lesson

Students will look at real-life problems and analyse these to
determine the software needed to bring about the most effective
solution.

Students will examine the history of digital computers and why binary was
chosen to be the language of computers.



Year 12 Summer 1 Summer 2

Knowledge to be
taught

2.1 - Computational Thinking, 2.2 - Problem Solving and Programming & 2.3
– Algorithms
Students will develop their understanding of what is meant by computational
thinking, including how to use abstraction to help find the solution to a
problem, identify the inputs and outputs for a given problem, identify the
components of a solution to a problem, as well as identify the points in a
solution where a decision needs to be taken.   Students will also learn about
the different software development methodologies, the merits and
drawbacks, when they might be used, different test strategies, when these
might be used, as well as how to choose suitable test data and write end
user feedback.  In addition they will learn about how algorithms can be used
to describe problems, as well as some of the standard algorithms used for
sorting (bubble sort, insertion sort) and searching (binary search and linear
search), as well as the standard algorithms used to add and remove data
from queues and stacks.

1.3 - Exchanging data & 1.5 - Legal, moral, ethical and cultural
issues
Students will develop their understanding of how data is
exchanged between different systems, including the use of
databases (relational and flat file), computer networks (the
Internet, LANs, WANs, client-server and peer-to-peer networks)
and web technologies such as HTML, CSS, JavaScript and
compression techniques (lossy vs lossless). In addition they will
learn about the different moral, social, ethical and cultural
opportunities and risks of digital technology, as well as the
legislation surrounding the use of computers, along with the
ethical issues that can or may in the future arise from the use of
computers.

Links to prior
knowledge

Students will build on knowledge gained during unit 2.1 (Algorithms) of the
GCSE course.

Students will build on knowledge gained during unit 1.3
(Computer networks, connections and protocols) and 1.6 (Ethical,
legal, cultural and environmental impacts of digital technology) of
the GCSE course.

How knowledge is
assessed

Students will be given exam questions at the start of every lesson, to test the
content of previous lessons. These will be self or peer marked.   Students will
also be given practical exercises to complete in class e.g. creating a program
to implement a Bubble Sort algorithm; they will receive verbal feedback on
such work.  Students will also be given a test at the end of each topic, to
assess their knowledge of the topic as a whole.  Homework will be in the
form of further programming exercises, exam questions and exercises in
applying their knowledge e.g. by analysing a problem and weighing up the
different software methodologies to determine the one most suitable;
feedback will be provided on an assessment grid with ideas on how to
improve.

Students will be given exam questions at the start of every lesson,
to test the content of previous lessons. These will be self or peer
marked.   Students will also be given practical exercises to
complete in class e.g. creating a model to show how a packet
switch network works; they will receive verbal feedback on such
work.  Students will also be given a test at the end of each topic,
to assess their knowledge of the topic as a whole.  Homework will
be in the form of further exam questions and exercises in
applying their knowledge to solve a problem e.g. by discussing
the ethical and legal issues of a new software venture; feedback
will be provided on an assessment grid with ideas on how to
improve.



How gaps will be
addressed

Where gaps are identified during lessons, these will be addressed through
conversations with the student, to provide them with the help and support
they need to bridge the gap.  Gaps in the assessments and homework will be
highlighted with the student and advice given on how to address these gaps.
Selected students will attend after school intervention sessions.

Where gaps are identified during lessons, these will be addressed
through conversations with the student, to provide them with the
help and support they need to bridge the gap.  Gaps in the
assessments and homework will be highlighted with the student
and advice given on how to address these gaps.  Selected
students will attend after school intervention sessions.

Keywords Algorithms, abstraction, reality, abstract model, inputs and outputs,
preconditions, reusable program components, sub-procedures, logical
conditions, Programming constructs: sequence, iteration, branching,
modularity, parameter passing by value and reference, IDE, software
development lifecycle (waterfall, agile, extreme programming, spiral model,
rapid application development), test strategies (black and white box testing
and alpha and beta testing), test data, end user feedback, standard
algorithms (bubble sort, insertion sort, binary search and linear search,
stacks and queues).

Databases, relational database, flat file database, primary key,
foreign key, secondary key, entity relationship modelling,
network, network protocol, network standards, internet
structure, TCP/IP stack, DNS, protocol layering, LAN, WAN, packet
switching, circuit switching, client-server, peer to peer, HTML,
CSS, JavaScript, lossy compression, lossless compression, Data
Protection Act, Computer Misuse Act, Copyright Design and
Patents Act, Regulation of Investigatory Powers Act, automated
decision making, artificial intelligence, piracy, offensive
communications.

Cultural capital
lesson

Students will examine real-life examples of software projects that have failed
due to poor management / choosing the wrong software development
lifecycle mode.

Students will examine the history of the internet and how this has
developed over time, including the legal, moral and ethical issues
that have arisen from the growing use of the internet.


