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Algorithms in the new Victorian curriculum



Algorithms in the new Victorian curriculum

Key points:

1. Focus is on helping students to 

develop their algorithmic 

thinking

2. Focus is not on having students 

memorise algorithms

3. Embedded in the mathematics 

curriculum

4. Not the same as Coding. That 

refers to some specific 

language that can be used



Algorithms and coding in the new Victorian curriculum

Algorithmic thinking is sometimes 

described as Computational 

thinking

= The kind of thinking that a 

computer could execute

We’re talking about the thinking 

behind the language.



Some key terms



Algorithms in the Victorian Curriculum

• Strand: Number and Algebra, Sub-strand: Patterns and Algebra

View these as 

suggested 

starting points. 

Not as end 

points.



Prior to Year 3: Follow a short sequence of instructions

• Important that children experience the need for systematic thinking 

(reasoning) to solve problems that are relevant and important for them.

• Links to STEM and Digital Technologies are important. 

E.g. From Australian curriculum: Digital technologies

•
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Prior to Year 3

• Important that children experience the need for systematic thinking 

(reasoning) to solve problems that are relevant and important for them.

• Links to STEM and Digital Technologies are important:





Other Codable

robots cont.



Resources: Mathspace and  Codable robots



Algorithms in the Victorian Curriculum

• Strand: Number and Algebra, Sub-strand: Patterns and Algebra

View these as 

suggested 

starting points. 

Not as end 

points.



Example – Year 2, 3, 4

Apply repetition in arithmetic operations, including multiplication as 

repeated addition and division as repeated subtraction

From Mathspace



Example – Year 2, 3, 4

Apply repetition in arithmetic operations, including multiplication as 

repeated addition and division as repeated subtraction

From Mathspace



Example - Year 4

Define a simple class of problems and solve them using an effective 

algorithm that involves a short sequence of steps and decisions



Manipulating sets of numbers using a given rule

• We teach a systematic way of doing this for whole numbers (lower 

primary) and for decimal numbers (upper primary). Students describe 

their thinking using a set of (plain language) instructions to achieve their 

purpose. 

• Order these three digit numbers from largest to smallest:

102, 191, 236, 499, 497, 407

• Example: Order these five decimal numbers from smallest to largest

0.5, 0.45, 0.20, 0.03, 0.46 



Manipulating sets of numbers using a given rule

• We teach a systematic way of doing this for whole numbers (lower 

primary) and for decimal numbers (upper primary). Students describe 

their thinking using a set of (plain language) instructions to achieve their 

purpose. 

• Example: Order these five decimal numbers from smallest to largest

0.5, 0.45, 0.20, 0.03, 0.46 

Can you design and write down an effective algorithm that involves a short sequence of steps 

and decisions that will order these five decimal numbers from smallest to largest.



Manipulating sets of numbers using a given rule

• We teach a systematic way of doing this for whole numbers (lower 

primary) and for decimal numbers (upper primary). Students describe 

their thinking using a set of (plain language) instructions to achieve their 

purpose. 

• Example: Order these five decimal numbers from smallest to largest

0.5, 0.45, 0.20, 0.03, 0.46

0.03,  0.20, 0.45, 0.46, 0.5

Share your written algorithm with the person next to you. Are your two algorithms the same?



Year 3 and above

Using simple function machines to  represent and apply a process or the 

inverse process



Function machines: Year 3 and above

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-pqPX6onUAhWIlJQKHT4GBWoQjRwIBw&url=http://etc.usf.edu/clipart/41800/41849/function_41849.htm&psig=AFQjCNG1joh9bshzICs0wzJaCC8io0zmMw&ust=1495759982648678


Function machines

Start with an Input and the Rule. 

Vary the inputs and make a list 

of the outputs.

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-pqPX6onUAhWIlJQKHT4GBWoQjRwIBw&url=http://etc.usf.edu/clipart/41800/41849/function_41849.htm&psig=AFQjCNG1joh9bshzICs0wzJaCC8io0zmMw&ust=1495759982648678


Function machines

But we can also start with some 

inputs and outputs and have 

students determine the rule

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-pqPX6onUAhWIlJQKHT4GBWoQjRwIBw&url=http://etc.usf.edu/clipart/41800/41849/function_41849.htm&psig=AFQjCNG1joh9bshzICs0wzJaCC8io0zmMw&ust=1495759982648678


Function Machine Tables: What’s the rule?



Function machines: working backwards

But we can also start with some 

outputs and the rule and ask 

students to work backwards. 

What would be the input?

Starting in the early grades 

with simple one-step rules like 

Adding 5 and working 

backwards.

In later grades, the one step 

rules include multiplication 

and division.

But we can also begin to 

include two-step rules. 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-pqPX6onUAhWIlJQKHT4GBWoQjRwIBw&url=http://etc.usf.edu/clipart/41800/41849/function_41849.htm&psig=AFQjCNG1joh9bshzICs0wzJaCC8io0zmMw&ust=1495759982648678


Patterns in Tables: Year 5



Patterns in Tables: Year 5  - Function Machines

One-step function 

machine with a 

single rule: 

×12, or ÷3, or + 11

Two-step function 

machines where the 

output of the first 

becomes the input for 

the second

x5 -3

27

? 17

6

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-pqPX6onUAhWIlJQKHT4GBWoQjRwIBw&url=http://etc.usf.edu/clipart/41800/41849/function_41849.htm&psig=AFQjCNG1joh9bshzICs0wzJaCC8io0zmMw&ust=1495759982648678


Patterns in Tables: Year 5  - Function Machines

One-step function 

machine with a 

single rule: 

×12, or ÷3, or + 11

Two-step function 

machines where the 

output of the first 

becomes the input for 

the second

x5 -3

27

? 17

6

Working backwards is important
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Example  Year 5 and above

Follow a mathematical algorithm involving branching and repetition 

(iteration)

• Can start in Year 5 (or earlier) but will continue in subsequent years

• Here is an example of a branching for sorting shapes:

– Suppose we start with a whole lot of quadrilaterals, and we 

want to find only the rectangles and squares
• Can you think of a simple sorting algorithm for finding only the rectangles and squares 

and then sorting out these two shapes

• What are the key decisions you need to make?



Flowcharts and designing an algorithm (upper primary, junior 

secondary)



A sorting algorithm and its different elements

First element: Starts and 

ends (running track shapes)

Second element: decision 

box (diamond shapes)

Third element: arrows Yes/No



A sorting algorithm and its different elements

First element: Starts and End 

points (running track shapes)

Second element: decision 

box (diamond shapes)

Third element: arrows Yes/No

Unnecessary 

to have Start 

here



A sorting algorithm and its different elements

To get to the decision box “All 

sides equal in length” what 

decisions have already been 

made?



Example for Year 6 also below and above

Design algorithms involving branching and iteration to solve specific 

classes of mathematical problems



A Maths300 Investigation







Notes from Maths 300



Notes from Maths 300



Represent the rule that the three Monkeys use

Begin at the Start: 
Start with the amount that the 

monkeys collected during the 

day.

The first monkey takes one 

and keeps one third. What’s 

left for Monkey2?

Write a Rule. 

More than one way of writing 

this rule. 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-pqPX6onUAhWIlJQKHT4GBWoQjRwIBw&url=http://etc.usf.edu/clipart/41800/41849/function_41849.htm&psig=AFQjCNG1joh9bshzICs0wzJaCC8io0zmMw&ust=1495759982648678


Flowchart representing the rule three Monkeys use

Begin at the Start: 
Start with the amount 

that the monkeys 

collected during the day.

The first monkey takes 

one and keeps one third. 

What’s left for Monkey2?

The rule is Subtract 1 

and take 2/3 of what is 

left.

Can this be expressed in 

another way?

Monkey 2 and Monkey 3 

follow the same rule.



Flowchart representing the rule three Monkeys use

Begin at the Start: 
Start with the amount 

that the monkeys 

collected during the day.

The first monkey takes 

one and keeps one third. 

The rule is Subtract 1 

and take 2/3 of what is 

left.

PROBLEM:

But we want to repeat 

this only three times. 

We don’t want to go 

around the loop forever. 



Flowchart to represent the rule three Monkeys use

Begin at the Start: 

We want to repeat the loop 

three times. 

Flowchart writers use a 

counter tool: 

Start i = 0 and then i= I + 1

When i > 3 the process 

stops. Clever.



Flowchart to represent the rule the three Monkeys use

Working backwards: 

Start with the final share for 

each monkey

Multiply it by 3 and that’s 

what was left after Monkey 3

Then back to Monkey 2

Then back to Monkey 1

And End with the initial 

collection

.



Using a table (with EXCEL but not necessarily)



Identifying patterns in the Table



Identifying patterns in the Table



This is the Excel program 

working backwards from the 

final share.

Suitable for high school. The 

algorithm is written in a form 

suitable for Excel:



A simple but longer definition for Algorithmic thinking

Building on the Monkeys and Bananas Problem:

• When given any problem, you can formulate it so that it can solved using 

the power of computers (even a human computer)? 

• As a computational thinker, you collect data and analyse it to understand 

the problem. Then you decompose (break it down) into simpler 

problems. 

• Instead of solving only that problem, you look for patterns, remove 

details and abstract so you can solve all problems of that type. 

• By defining the steps to solve the problem, you get an algorithm; and if 

possible, you build a model to simulate, test and debug the solution. 
– https://www.edsurge.com/news/2016-08-06-what-s-the-difference-between-coding-and-computational-thinkingoodle 

below explaining these components of computational thinking.



What’s important for the Primary school years

• Algorithmic thinking should grow naturally out of the mathematics 

curriculum

• Help students develop mathematical reasoning and problem solving

• Looking for patterns, breaking down problems into simple steps, being 

able to communicate the steps that can be followed by others/computer

• Able to scale the steps to other more complex problems and numbers

• Algorithms can be represented in different ways – words/instructions, 

visually (flowchart), programming language

• Programming language may be block/robotic instructions, spreadsheet, 

Geogebra, or standard programming language

• The thinking behind the algorithm or programming or coding remains the 

most important thing to cultivate. 



Teaching Algorithms in the Primary school years

What’s important:

• Developing the language of communicating Algorithms (Computational 

Thinking) is critical at all stages of the curriculum 

• No particular language or programming medium is required

• Linked to the digital technologies curriculum but quite distinct purposes

• Algorithms focus on mathematics of number, shape, patterns and 

algebra

• Student group work is particularly powerful to develop and refine 

algorithmic thinking. So is recording if thinking is to be evident.

• Display recorded student work; students can discuss ideas and 

formulate understanding as a group; group presentations also
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MATHSPACE: Resources for Algorithms and Coding

• 1. For pre-service

Pre service teacher free Mathspace Account

https://mathspace.co/blog/Free-Student-Access/

• 2. Free Mathspace Essentials

mathspace.co and click FREE SIGN UP

• 3. Help website

help.mathspace.co

Pick up the handout 

from Mathspace

https://mathspace.co/blog/Free-Student-Access/
https://protect-au.mimecast.com/s/87WEBvSewpvbCl?domain=mathspace.co
https://protect-au.mimecast.com/s/Qv1GBXtQXRAatz?domain=help.mathspace.co


Example  for Year 6 (possibly earlier)

Design algorithms involving branching and iteration to solve specific 

classes of mathematical problems


