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Homework Plan
Week/Date

Homework Task

Examination Question Topic

Cornell Notes
Computational Thinking

Define the term: abstraction.
Give an example of how abstraction could be used.

Week 2
Monday 2nd May

Cornell Notes
Linear and Binary Search
Algorithms

Reasons binary search cannot be used on some
sets of data.
Show the stages of a binary search.

Week 3
Monday 9th May

Cornell Notes
Bubble Sort Algorithm

Show the stages of a bubble sort

Week 4
Monday 16th May

Cornell Notes
Insertion Sort Algorithm

Show the stages of an insertion sort

Week 5
Monday 23rd May

Cornell Notes
Merge Sort Algorithm

Show the stages of a merge sort
Explain the advantage of a merge sort compared to
bubble sort.

Week 1
Monday 25th April

HALF-TERM
Week 6
Monday 6th June

Cornell Notes
Flow diagrams

Draw an algorithm as a flowchart.

Week 7
Monday 13th June

Revision
All topics

Week 8
Monday 20th June

Revision
All topics

Week 9
Monday 27th June

Plug the gap
Areas of weakness in assessment

Week 1: Computational Thinking (Revision Guide page 33)
Keywords

Knowledge

Algorithm - a set of instructions
for completing a task.

The main strands of Computational Thinking are Abstraction, Decomposition and Algorithmic Thinking.

Abstraction - removing
unnecessary detail from a model.
Decomposition - repeatedly
breaking down a problem into
smaller, more solvable problems.
Algorithmic Thinking - thinking
about a problem logically and the
steps that would be required to
solve it.

Abstraction involves removing unnecessary detail from a problem. For example, the London Underground map
is an abstraction of the physical tunnels, tracks and stations that make up the rail network. It only includes the
detail that is required to allow commuters to travel on the network. In programming, the command
random.randint(1,6) could be considered an abstraction of a dice roll, because it returns a number between 1
and 6.
Decomposition involves breaking down a problem into smaller and smaller sub-programs so that each smaller
program can be solved independently. In programming, one way we can decompose a problem is by using a set
of sub-programs (in Python, we use def to define a subprogram) to ‘break down’ different parts of a program.
An algorithm is a set of instructions for completing a task. For example: A recipe for baking a cake, instructions
for building a lego model. Algorithmic Thinking involves thinking about a problem logically and defining the
steps that would be required to solve them.

Week 2: Linear Search and Binary Search Algorithms (Revision Guide page 36)
Keywords
Linear Search - checks
each item in turn until the
item is found, or all the
items have been checked.
Binary Search - A search
strategy that uses a ‘divide
and conquer’ approach by
continually reducing the
size of the list of items, until
the correct item is found, or
all items have been
checked.
Ordered - items are
arranged in an order. For
example: Ascending from
A-Z or Descending from
9-0.

Knowledge
Binary Search Algorithm:
Linear Search Algorithm:
1. Find the middle item in a ordered list
1. Look at the first item in the unordered list
2. If this is the item you’re looking for, stop the
2. If this is the item you’re looking for, then stop
search.
the search.
3. If not, compare the item you’re looking for to
3. If not, then look at the next item in the list.
the middle item in the list. If it comes before the
4. Repeat steps 2 and 3 until the item is found, or
middle item, remove the second half of the list.
each item in the list has been checked.
If it comes after the middle item, remove the
first half of the list.
4. You’ll be left with a list that is half the original
size. Repeat steps 1 to 3 until the item is found
or until the entire list has been checked.
A binary search is more efficient (faster to complete) than Linear search is much simpler to program than a binary
a linear search,.
search.
A binary search can only be performed on an ordered list. Linear search can be performed on ordered and
If the list is not sorted, it will need to be sorted first.
unordered lists.
In general, takes less ‘iterations’ to complete a binary
search so is faster to complete.

Can be used on very small lists (less than about 5-10
items)

Week 3: Bubble Sort Algorithms (Revision Guide page 46)
Knowledge

Worked Example

Bubble Sort is a type of sorting
algorithm, used to sort an unordered
list of items.
Bubble Sort Algorithm
1. Look at the first two items
in the list.
2. If they’re in the right order,
don’t do anything.
3. Move on to the next pair
of items (the 2nd and 3rd
entries) and repeat step 2
4. Repeat step 3 until you
get to the end of the list this is called one pass.
The last item will now be
in the correct place, so is
not included in the next
pass.
5. Repeat steps 1 to 4 until
there are no swaps in a
pass.

In your Revision Notes: Practice using the bubble sort algorithm for different groups of values. You can also
sort text. Often this is done using the ASCII decimal value for each character, therefore A is less than B.

Week 4: Insertion Sort Algorithm (Revision Guide page 48)
Knowledge

Worked Example
In your Revision Notes:

Insertion sort is a sorting algorithm that takes each
item in turn and puts it in the right position, starting
with the first item in the list.

Practice using the insertion sort algorithm for
different groups of values. You can also sort
text. Often this is done using the ASCII decimal
value for each character, therefore A is less
than B. Check out https://www.asciitable.com/
for more information.

Insertion Sort Algorithm
1. Look at the second item in a list.
2. Compare it to all items before it (in this
case, just the first item) and insert it into
the right place.
3. Repeat step 2 for the third, forth, fifth,
etc. items until the last number in the list
has been inserted into the correct place.

Week 5: Merge Sort Algorithm (Revision Guide page 47)
Knowledge

Worked Example
In your Revision
Notes:

Merge sort is an example of a divide and conquer algorithm
and takes advantage of the following two facts:
●
●

Practice using the
merge sort algorithm
for different groups of
values. You can also
sort text. Often this is
done using the ASCII
decimal value for each
character, therefore A
is less than B.

Small lists are easier to sort than large lists
It’s easier to merge two ordered lists than two
unordered lists.

Merge Sort Algorithm
1. Split the list into half (the smaller lists are called
sub-lists) - the second sublist should start at the
middle item.
2. Keep repeating step 1 on each sub-list until all the
lists contain only one item.
3. Merge the pairs of sub-lists so that each sub-list
has twice as many items. Each time you merge
sub-lists, sort the items into the right order.
4. Repeat step 3 until you have merged all the
sub-lists together.

https://www.asciitable.com/)

Week 6: Flow Diagrams (Revision Guide page 44)
Knowledge
Algorithms can be noted in a range of ways. One way to represent a set of instructions is through using a flow diagram. This uses arrows to show the
flow of a program from start to end. Standard symbols are used in flowcharts.
The beginning and the end of the
algorithm are put into boxes with rounded
corners. It’s good practice to include the
name of the program / subroutine. For
example: Start DiceGame, End DiceGame

Decisions should result in a True / False
result. If you intend to use an if statement
when coding the algorithm, this should
indicate that you need a decision in your
flow diagram.

Anything that’s put into or taken out of the
algorithm goes in a parallelogram box. For
example, if you need an input() or print()
statement when you code your algorithm.

If you want to ‘call up’ a sub-routine or
sub-program as part of your main program.

General instructions, processes and
calculations go in rectangular boxes. For
example, assigning a variable (a = 5) or
multiplying two numbers (a = b * c)

Arrows connect boxes and should always
show the flow of a program

Week 7 and 8: Preparing for Assessment
Self-quiz the knowledge covered in Weeks 1 - 6

WEEK 1
Date…………………………………………….

Elliott plays football for OCR FC. He wants to create a program to store the results of each football match they
play and the names of the goal scorers. Elliott wants individual players from the team to be able to submit this
information.
i.

Define what is meant by abstraction.

[2 marks]

ii.

Give one example of how abstraction could be used when developing this program.

[1 mark]

WEEK 2
Date…………………………………………….

OCR Land is a theme park aimed at children and adults. OCR Land regularly emails discount codes to
customers.
A list of valid discount codes is shown below.
[NIC12B, LOR11S, STU12M, VIC08E, KEI99M, WES56O, DAN34S]
i.

State one reason why a binary search could not be used to find a discount code within this data.

[1 mark]
ii.

Give the name of one searching algorithm that would be able to be used with this data.

[1 mark]

Willow has created a hangman program that uses a file to store the words the program can select from. A
sample of this data is shown below:
amber

house

kick

moose

orange

range

tent

wind

zebra

Show the stages of a binary search to find the word ‘zebra’ when applied to the data shown.

[4 marks]

WEEK 3
Date…………………………………………….

Willow has created a hangman program that uses a file to store the words the program can select from.
A sample of this data is shown below:
crime

bait

fright

victory

nymph

loose

Show the stages of a bubble sort when applied to the data shown

[4 marks]

WEEK 4
Date…………………………………………….
The following names of students are stored in an array with the identifier studentnames.
studentnames = ["Rob", "Anna", "Huw", "Emma", "Patrice", "Iqbal"]
The names of students are sorted into ascending alphabetical order using an insertion sort.
Complete the following diagram to show the stages an insertion sort would take to complete this task.
Each row represents one pass of the insertion sort algorithm. You may not need to use all empty rows.

Rob

Anna

Huw

Emma

Patrice

Iqbal

[4 marks]

WEEK 5
Date…………………………………………….
A library gives each book a code made from the first three letters of the book title in upper case, followed by
the last two digits of the year the book was published.
For example, “Poetry from the War”, published in 2012 would be given the code POE12.
The library sorts their books based on the book code.
i.

Show the steps that a merge sort would take to put the following list of book codes into ascending
alphabetical order (from A to Z).
POE12 , BAC97 , FLY77 , JAV16 , TAL86 , AND18 , ZAR09 , HOP86

[4 marks]
ii.

Explain one advantage of a merge sort compared to a bubble sort.

[2 marks]

WEEK 6
Date…………………………………………….

A vending machine has the following options available.
Item Code

Item name

Price

A1

Crisps, bacon flavour

£0.75

A2

Crisps, salted

£0.75

B1

Chocolate bar

£0.90

C1

Apple pieces

£0.50

C2

Raisins

£0.85

Users insert coins into the vending machine and then enter the two character item code of their selection. If the
user has inserted enough money, the vending machine will release the chosen item and output any change
required. If the user enters an invalid item code then a suitable error message is displayed.
Draw the vending machine algorithm in the part above as a flowchart. (Use additional paper if required)

[5 marks]
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