
Curriculum Overview Plan for Year 12 Computing REG 
 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 and 2 

 
Topic 

Fundamentals of Programming Problem solving and theory of 
computing 
Data structures 

Data structures 
OOP 

Algorithms 
NEA 

NEA 
Exam practice 
Programming 

Learning 
objectives 

Define what is meant by an algorithm 
and pseudocode  
Learn how and when different data 
types are used  
Learn the basic arithmetic operations 
available in a typical programming 
language  
Become familiar with basic string 
handling operations  
Distinguish between variables and 
constants  
Write pseudocode solutions to simple 
problems 
Understand and use three different 
types of iterative statement: WHILE, 
REPEAT and FOR  
understand when and how to use 
exception handling in a program  
 

Understand what is meant by 
“computational thinking” 
Explore different strategies for 
problem-solving 
Understand the structured 
approach to program design and 
construction 
Be able to construct and use 
hierarchy charts when designing 
programs 
Be able to explain the advantages 
of the structured approach 
To understand the term ‘algorithm’ 
To learn how to write and interpret 
algorithms using pseudocode 
Understand the purpose of testing 
Understand the concept of 
abstraction 
Understand what is meant by a 
finite state machine 
 

Understand the concept of an abstract data type 
Explain how a list may be implemented as either a static or dynamic 
data structure 
Know what is meant by a collision and how collisions are handled 
using rehashing 
Know how an adjacency matrix and an adjacency list may be used to 
represent a graph 
Know that a tree is a connected, undirected graph with no cycles 
Know that a binary tree is a rooted tree in which each node has at 
most two children 
describe the concept and uses of a queue, stack, list, graph, tree, hash 
table, dictionary and vector 
describe typical uses of these data structures 
describe what is meant by a collision and how collisions are handled 
using rehashing 
describe the creation and maintenance of data within queues, stacks 
and hash tables 
describe the characteristics of an array-based queue, circular queue 
and priority queue 
describe different notations for specifying a vector 
describe and apply the following operations to a linear, circular and 
priority queue: add an item, remove an item, test for empty queue, 
test for full queue 
describe and apply the following operations to a stack: push, pop, 
peek or top, test for empty stack, test for full stack 
describe the convex combination of two vectors 
Be familiar with the basic concepts of object-oriented programming, 
such as class, object, instantiation and encapsulation  
Understand concepts of association, composition and aggregation 
Understand the use of polymorphism and overriding 
Be aware of object-oriented design principles: 
encapsulate what varies 
favour composition over inheritance 
program to interfaces, not implementation 
Be able to draw and interpret class diagrams 
Be able to write object-oriented programs involving abstract, virtual 
and static methods, inheritance, aggregation, polymorphism, public, 
private and protected specifiers 
Understand what is meant by a programming paradigm 
Define function type, domain and co-domain 
Understand what is meant by a first-class object and how such an 
object may be used  
Be able to evaluate simple functions 
 
 

Use functional composition to combine two functions 
Understand what is meant by partial function application 
Know that a function takes only one argument which may itself be a 
function 
Define and use higher-order functions, including map, filter and fold 
Understand that a list is a concatenation of a head and a tail, where the 
head is an element of a list and the tail is a list 
Define an empty list 
Understand that Big Data is a term used to describe data whose volume is 
too large to fit on a single server and is generally unstructured 
Describe examples of Big Data 
Describe features of functional programming which make it suitable for 
analysing Big Data 
Be familiar with the fact-based model for representing data 
Be familiar with graph schema for capturing the structure of the dataset 
Be familiar with the use of recursive techniques in programming 
languages  
Be able to solve simple problems using recursion  
Be able to trace recursive tree-traversal algorithms: pre-order, post-
order, in-order  
Be familiar with the concept of a function as a mapping from one set of 
values to another 
Be familiar with the concept of constant, linear, polynomial, exponential 
and logarithmic functions 
Be familiar with the notion of permutation of a set of objects or values 
Be familiar with the Big-O notation to express time complexity 
Be able to derive the time complexity of an algorithm 
Know and be able to trace and analyse the time complexity of the linear 
search and binary search algorithms 
Be able to trace and analyse the time complexity of the binary tree search 
algorithm 
Know and be able to explain and trace and analyse the time complexity of 
the bubble sort algorithm 
Be able to trace and analyse the time complexity of the merge sort 
algorithm  
Be able to trace depth-first and breadth-first algorithms 
Describe typical applications of each 
Understand and be able to trace Dijkstra’s shortest path algorithm 
Be aware that algorithmic complexity and hardware impose limits on 
what can be computed 
Know that algorithms may be classified as being either tractable or 
intractable 
 

Create a project that meets a 
client need 
Understand what goes in an 
Analysis document 
Understand what goes in a design 
document 
Understand what goes in a 
Technical Solution document 
Understand how to complete 
testing 
Understand how to Evaluate a 
solution 

Knowledge/ skills 
to be gained 
 

explain the difference between a 
variable and a constant 
write a pseudocode solution for a 
simple problem involving iteration and 
selection 
use nested selection and iteration 
statements 
use arithmetic operations and Boolean 
operations NOT, AND and OR 
use functions and library subroutines 
including random number generation 

check solutions to simple logic 
problems 
interpret a hierarchy chart for a 
given problem 
list three basic programming 
structures 
list two benefits of structured 
programming techniques 
interpret simple algorithms to 
describe their purpose 

define a rooted tree and a binary tree 
be able to apply a simple hashing algorithm 
perform vector addition and scalar multiplication 
know how an adjacency matrix and an adjacency list may be used to 
represent a graph 
be able to compare the use of adjacency matrices and adjacency lists 
be able to describe and apply a number of different hashing 
algorithms 
calculate the dot product of two vectors 
generate parity given two vectors u and v over GF(2) 
draw and interpret a class diagram 

define what is meant by a first-class object in a functional programming 
language 
describe what is meant by functional composition and evaluate examples 
describe what is meant by a higher-order function 
write functions involving map, filter, reduce or fold 
describe features of functional programming which make it easier to 
write correct code and code which can be distributed to run across more 
than one server 
describe the features of Big Data: volume, velocity and variety 
describe the features of a fact-based model for representing data  

Use a range of methods and 
sources 
Identify a third party 
Investigate prototyping 
Create sequencing documents 
Create dataflow diagrams 
Write algorithms 
Plan data structures and data flow 
Program a technical solution 
Explain the thought behind 
solution 
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know how to define and call a 
subroutine in a program 
construct algorithms using one and 
two-dimensional arrays 
read from and write to a simple text 
file 
determine the output from a 
pseudocode program 
use structured programming 
techniques and write their own 
subroutines with parameters 
Construct algorithms using two-
dimensional arrays 
Use exception handling routines 
write complex algorithms involving 
data structures, subroutines and file-
handling 
interpret complex algorithms and 
determine the output 
 
 

list two features of a good 
algorithm 
describe how a bubble sort works 
describe how a binary search works 
describe what is meant by normal, 
boundary and invalid data and use 
them in a test plan 
Give examples of some types of 
abstraction, e.g. information 
hiding, procedural and functional 
abstraction 
identify the symbols used in an 
automaton and say whether a 
string is accepted by it 
develop solutions to simple logic 
problems 
use structured programming 
techniques to design the solution 
to a problem 
show, using a hierarchy chart, how 
a task may be broken down into 
subtasks 
list several benefits of structured 
programming techniques 
design algorithms to solve simple 
problems, including a bubble sort 
and binary search 
create a test plan with normal, 
boundary and invalid data to 
thoroughly test an algorithm 
hand trace a simple algorithm, 
showing values of variables as they 
change 
describe how abstraction is used in 
programming languages 
draw a finite state system from a 
transition table and vice versa 
develop solutions to complex logic 
problems 
design algorithms to solve complex 
problems 
hand trace a complex algorithm to 
say what it does 
draw a finite state system from a 
description of the problem 
 
 

explain what is meant by inheritance and polymorphism  
interpret and correct a simple object-oriented program 
explain why the object-oriented paradigm is used 
state the meaning of the domain and co-domain of a function 
give examples of first-class objects in a functional programming 
language 
write and interpret simple functions in Haskell 
evaluate simple functions involving map, filter, reduce or fold 
describe and apply list operations such as return head or tail of a list, 
create/test for empty list, append and prepend an item to a list 
describe what is meant by immutable data structures  
state the distinguishing features of Big Data: volume, velocity and 
variety 
identify nodes, edges and properties in graph schema 
write an object-oriented program 
Explain concepts of aggregation (composition and association) 
 

create and interpret simple graph schema for capturing the structure of a 
dataset 
explain and use OOP design principles 
discuss the design and execution of functional programs 
describe and use partial function application 
discuss the relationship of functional programming to Big Data and 
compare with other programming paradigms  
Describe and apply the following operations: 
return head of list 
return tail of list 
test for empty list 
return length of list 
construct an empty list 
prepend an item to a list 
append an item to a list 
state the essential characteristics of a recursive algorithm 
insert items into a binary search tree 
state the order in which nodes are visited in pre-order, in-order and post-
order tree traversals 
give examples of linear, polynomial, exponential and logarithmic 
functions 
compare two algorithms in terms of efficiency 
explain the principles of a linear and binary search 
state a possible order in which nodes are visited in depth first and 
breadth first graph traversals 
state applications of each graph traversal 
state the purpose and applications of Dijkstra’s shortest path algorithm 
Describe the Travelling Salesman problem 
Explain what is meant by a tractable or intractable problem 
trace through recursive algorithms including pre-order, in-order and 
post-order tree traversals 
state the time complexity of an algorithm 
write an algorithm for a linear search 
trace through a bubble sort algorithm 
explain how the merge sort works and analyse its time complexity  
describe applications of each graph traversal 
be able to trace Dijkstra’s shortest path algorithm 
Give examples of intractable problems 
Explain what is meant by a Heuristic method and why it might be used 
Describe the Halting problem and its significance for computation 
write a recursive algorithm to solve a simple problem 
show the changing contents of a call stack as a recursive routine is 
executed 
derive the time complexity of an algorithm 
write an algorithm for a binary search 
write a merge algorithm 
trace depth-first and breadth-first graph traversal algorithms 
 

Create attest plan 
Test the solution 
Evaluate the success of the 
solution 
Compare to the requirements of 
the soltion 

Assessment 
 

Students will sit an end-of-unit test.  
 

Students will sit an end-of-unit test.  
 

Assessment will be by means of regular homework and a final 
assessment with examination style questions. 
 

Assessment will be by means of regular homework and a final 
assessments with examination style questions. 
 

Coursework is 20% of the A-Level 

Links with 
prior/subsequent 
learning 

Students should have a basic 
understanding of computer systems 
from lessons delivered as part of the 
Key Stage 3 national curriculum and 
preferably also a GCSE course in 
Computer Science.   

Students should have a basic 
understanding of computer 
systems from lessons delivered as 
part of the Key Stage 3 national 
curriculum and preferably also a 
GCSE course in Computer Science 

Unit 1 of the A-Level None required, links to GCSE Computing Programming and algorithm units 
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Literacy/numeracy 
skills 
 

algorithm, structured programming, 
data type, variables, constants, 
assignment, arithmetic operations, 
Boolean operators, sequence, 
selection, definite and indefinite 
iteration, top down design, modular 
programming, subroutine, procedure, 
function, parameter, argument, 
exception handling, global and local 
variables, field, record, binary file, text 
file, data structure  
 

computational thinking, algorithm, 
logic problem, problem-solving 
strategy, simulation, enumeration, 
theoretical approach, trial and 
error, creative solution, brute force 
method, divide and conquer, 
decrease and conquer  
structured programming, 
sequence, selection, iteration, top 
down design, hierarchy chart, test 
plan, normal, boundary and invalid 
data, erroneous data, trace table 
abstraction, information hiding, 
procedural abstraction, functional 
abstraction, data abstraction, 
decomposition, composition, 
automation 
finite state machine, automaton, 
finite state diagram, transition, 
start state, accept state, state 
transition table 
 

Elementary data type, composite data type, abstract data type, 
encapsulation, information hiding, static data structure, dynamic data 
structure, heap, overflow, underflow 
Queue, circular queue, priority queue, First In, First Out (FIFO), 
enqueue, dequeue 
Append, push, pop, stack, Last In, First Out (LIFO), call stack, stack 
frame, parameter, return address 
Hashing, hash table, collision, mid-square method, folding method, 
dictionary 
Graph, edge, arc, vertex, node, directed graph, digraph, undirected 
graph, weighted edge, adjacency matrix, adjacency list, Page Rank 
algorithm 
Tree, root, child, parent, subtree, leaf node, binary search tree, pre-
order, in-order and post-order traversal 

Object, class, attribute, method, encapsulation, information hiding, 
constructor, instantiation 

Function, argument, domain, co-domain, first-class object, function appli-
cation, partial function application, composition of functions, higher-or-
der function, map, filter, fold, reduce, head/tail of list, append, prepend, 
concatenate 

Big Data, volume, velocity, variety, immutable data structure, stateless-
ness, distributed code, fact-based model, graph schema, node, edge, 
property 

Inheritance, subclass, superclass, polymorphism, overriding, modifier, 
public, private, protected, class diagram, aggregation, composition, asso-
ciation, abstract method, virtual method, static method, interface. 
 

Analysis 
Design 
Implementation 
Structures 
Testing Evaluation 

 


