
2.1 Elements of computational thinking

Understand what is meant by computational thinking C&D Isaac Textbook
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2.2 Problem solving and programming

How computers can be used to solve problems and programs can be written to solve them 

(Learners will benefit from being able to program in a procedure/imperative language and object oriented language.) C&D Isaac Textbook
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(d) Identify sub-procedures necessary to solve a problem.

(a) Identify the points in a solution where a decision has to be taken.

(b) Determine the logical conditions that affect the outcome of a decision.

(c) Determine how decisions affect flow through a program.

(a) Determine the parts of a problem that can be tackled at the same time.

(b) Outline the benefits and trade offs that might result from concurrent processing in a particular situation.

2.2.1 Programming techniques

(a) Programming constructs: 

• sequence

• iteration

• branching

2.1.1 Thinking abstractly

2.1.2 Thinking ahead

2.1.3 Thinking procedurally

2.1.4 Thinking logically

2.1.5 Thinking concurrently

(b) Determine the preconditions for devising a solution to a problem.

(c) The nature, benefits and drawbacks of caching

(d) The need for reusable program components.

(a) Identify the components of a problem

(b) Identify the components of a solution to a problem.

(c) Determine the order of the steps needed to solve a problem

(a) The nature of abstraction.

(b) The need for abstraction.

(c) The differences between an abstraction and reality

(d) Devise an abstract model for a variety of situations.

(a) Identify the inputs and outputs for a given situation.

https://www.youtube.com/watch?v=QljjmB72LnI&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=116
https://isaaccomputerscience.org/concepts/dsa_ctm_abstraction?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=2N2NcwaHhb4&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=117
https://www.youtube.com/watch?v=pJz5ifCi7cI&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=118
https://www.youtube.com/watch?v=ZPzSgWbdg3k&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=119
https://www.youtube.com/watch?v=6HsUQbPDxv4&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=120
https://isaaccomputerscience.org/concepts/prog_pas_planning?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=b6hpj5CCezg&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=121
https://www.youtube.com/watch?v=gPTNXsL-lcA&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=122
https://www.youtube.com/watch?v=92GtfIxxm3Q&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=123
https://www.youtube.com/watch?v=-JcrMQpNeOo&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=124
https://isaaccomputerscience.org/concepts/prog_pas_structure?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=Lb9YTn1JAcc&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=125
https://www.youtube.com/watch?v=lMbaCfxWOW0&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=126
https://www.youtube.com/watch?v=EPcxire_d8Q&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=127
https://www.youtube.com/watch?v=itNcYo-gVWU&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=128
https://isaaccomputerscience.org/concepts/dsa_ctm_logical_thinking?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=u8S2mA-1tEg&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=129
https://www.youtube.com/watch?v=HpFoodysc_o&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=130
https://www.youtube.com/watch?v=lpM2MMfKmFU&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=131
https://isaaccomputerscience.org/concepts/dsa_ctm_concurrent_thinking?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=NI5uys3UY5w&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=132
https://www.youtube.com/watch?v=9hxCspfuviE&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=133
https://isaaccomputerscience.org/concepts/prog_concepts_sequence?examBoard=ocr&stage=a_level
https://isaaccomputerscience.org/concepts/prog_concepts_iteration?examBoard=ocr&stage=a_level
https://isaaccomputerscience.org/concepts/prog_concepts_selection?examBoard=ocr&stage=a_level
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2.3 Algorithms

The use of algorithms to describe problems and standard algorithms C&D Isaac Textbook

Open

Open Open

Open Open

Open Open

Open

Open Open

Open Open

Open Open

Open Open

Open Open

Open Open

(f) Use of object oriented techniques.

(b) Recursion, how it can be used and compares to an iterative approach.

(c) Global and local variables.

(d) Modularity, functions and procedures, parameter passing by value and by reference.

(e) Use of an IDE to develop/debug a program.

(d) Comparison of the complexity of algorithms.

(c) Measures and methods to determine the efficiency of different algorithms, Big O notation (constant, linear, polynomial, exponential and logarithmic complexity).

(e) Algorithms for the main data structures:

• backtracking

• data mining

• heuristics

• performance modelling

• pipelining

• visualisation to solve problems.

• stacks

• queues

• trees

• linked-lists

• breadth-first (post-order) traversal of trees

• depth-first (post-order) traversal of trees

2.2.2 Computational methods

2.3.1 Algorithms

(a) Analysis and design of algorithms for a given situation.

(b) The suitability of different algorithms for a given task and data set, in terms of execution time and space.

(a) Features that make a problem solvable by computational methods.

(b) Problem recognition.

(c) Problem decomposition

(d) Use of divide and conquer.

(e) Use of abstraction

(f) Learners should apply their knowledge of:

https://www.youtube.com/watch?v=N61yojktcH8&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=134
https://isaaccomputerscience.org/topics/recursion?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=E5US2n_EWcI&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=135
https://isaaccomputerscience.org/concepts/prog_sub_local_and_global?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=qsn5SZRjd_4&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=136
https://isaaccomputerscience.org/topics/subroutines?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=O_GiVzDS2k0&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=137
https://isaaccomputerscience.org/concepts/prog_softeng_ide?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=GX6HJ_115w0&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=138
https://isaaccomputerscience.org/topics/object_oriented_programming?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=r2c_SfdEQ84&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=139
https://isaaccomputerscience.org/concepts/dsa_ctm_methods?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=2zNqU7bC3V8&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=141
https://isaaccomputerscience.org/concepts/dsa_ctm_methods?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=RUusIWfNCak&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=142
https://isaaccomputerscience.org/concepts/dsa_ctm_decomposition?examBoard=ocr&stage=a_level
https://isaaccomputerscience.org/concepts/dsa_ctm_decomposition?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=xNHqa5oGCnM&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=143
https://isaaccomputerscience.org/concepts/dsa_ctm_abstraction?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=VgQGPn-2dG8&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=144
https://isaaccomputerscience.org/concepts/dsa_ctm_methods?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=VgQGPn-2dG8&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=144
https://www.youtube.com/watch?v=VgQGPn-2dG8&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=144
https://www.youtube.com/watch?v=37P9f3QTP58&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=145
https://www.youtube.com/watch?v=37P9f3QTP58&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=145
https://www.youtube.com/watch?v=37P9f3QTP58&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=145
https://www.youtube.com/watch?v=gqvf-KyQCuk&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=146
https://www.youtube.com/watch?v=YccgdNJpjN4&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=154
https://isaaccomputerscience.org/concepts/dsa_cmplx_measuring?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=A8aUjcULkLI&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=160
https://isaaccomputerscience.org/concepts/dsa_cmplx_big_o?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=dU37Dtzb6Ig&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=161
https://isaaccomputerscience.org/concepts/dsa_cmplx_types?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=Z3Z5KCyArKQ&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=148
https://youtu.be/0LepNscvzIY
https://isaaccomputerscience.org/concepts/dsa_datastruct_stack?examBoard=ocr&stage=a_level
https://youtu.be/0LepNscvzIY
https://isaaccomputerscience.org/concepts/dsa_datastruct_queue?examBoard=ocr&stage=a_level
https://youtu.be/aUSMk-aolQ0
https://isaaccomputerscience.org/concepts/dsa_datastruct_tree?examBoard=ocr&stage=a_level
https://youtu.be/RJMfJJVed2s
https://isaaccomputerscience.org/concepts/dsa_datastruct_linked_list?examBoard=ocr&stage=a_level
https://youtu.be/aUSMk-aolQ0
https://isaaccomputerscience.org/concepts/dsa_datastruct_tree_traversals?examBoard=ocr&stage=a_level
https://youtu.be/aUSMk-aolQ0
https://isaaccomputerscience.org/concepts/dsa_datastruct_tree_traversals?examBoard=ocr&stage=a_level
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(f) Standard algorithms: 

A* algorithm

binary search

linear search

bubble sort

insertion sort

merge sort

quick sort

Dijkstra's shortest path

https://www.youtube.com/watch?v=adXe5wFaq3I&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=147
https://www.youtube.com/watch?v=ih-gRQYc_84&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=151
https://isaaccomputerscience.org/concepts/dsa_search_bubble?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=SpnnvFhSD8w&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=152
https://isaaccomputerscience.org/concepts/dsa_search_insertion?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=EbpMZIVqCl4&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=155
https://isaaccomputerscience.org/concepts/dsa_search_merge?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=hXDG9OdA9LY&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=156
https://isaaccomputerscience.org/concepts/dsa_search_quick?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=YHDmA7ZlwqU&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=157
https://isaaccomputerscience.org/concepts/dsa_search_dijkstra?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=Q6t-TwOGlec&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=158
https://isaaccomputerscience.org/concepts/dsa_search_a_star?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=eme0m1ABz5M&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=150
https://isaaccomputerscience.org/concepts/dsa_search_binary?examBoard=ocr&stage=a_level
https://www.youtube.com/watch?v=BdjaHVIvJGs&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da&index=149
https://isaaccomputerscience.org/concepts/dsa_search_linear?examBoard=ocr&stage=a_level

