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	[bookmark: _Hlk161661066]To read the most recent version of this task, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://resolve.edu.au/teaching-sequences/year-4/number-counting-your-odds-and-evens/task-1-number-maze 



Task overview
Students navigate a number maze, adding the values along their chosen path, to explore patterns in odd and even sums and make generalisations about their results.
Learning goals
We can recognise odd and even numbers in different ways.
We can notice patterns in odd and even outcomes across multiple examples.
We can make and test predictions about whether a sum will be odd or even without completing the full calculation.
Resources
Whole class
· Counting your odds and evens Slides
Each student
· Number maze Student sheet (printed onto A4)

	Task phase
	Estimated time
	Lesson type

	Launch | The number maze
	10 minutes
	Whole class

	Explore | Can you find an odd total?
	10 minutes
	Individual

	Explore | Odd and even totals
	20 minutes
	Small group

	Connect | Predicting odd or even totals
	5 minutes
	Whole class

	Summarise | Odd numbers are key 
	5 minutes
	Whole class
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Teach this task
Launch | The number maze
Show Slide 3 of Counting your odds and evens Slides to introduce the number maze.
Explain that students will move through the maze, adding numbers along their path, with the aim of finishing with an odd total.
Show Slide 4 and ask: What makes a number odd? What makes a number even? 
At this stage, the focus is on noticing and identifying odd and even numbers, not on explaining why these properties hold.
Possible student responses
· Even numbers can be divided by 2; odd numbers can’t be divided equally.
· Even numbers are in the 2 times table.
· Odd numbers end in 1, 3, 5, 7, or 9, while even numbers end in 0, 2, 4, 6, or 8.
· Odd and even numbers alternate as you count (odd, even, odd, even).
· When dividing by 2, even whole numbers leave no remainder, while odd whole numbers leave a remainder of 1.
· Zero is even (correct, but sometimes contested by students).
Show Slide 5 to introduce the number maze challenge.
Pose the challenge: You need to move from 5 at the start through to 14 at the end. You can only move to the right and down (no backtracking). Add together the numbers of each square you pass through. The aim is to finish with an odd total.
Slide 6 provides some example paths.

Explore | Can you find an odd total?
Provide students with Number maze Student sheet, which includes copies of the maze, and ask them to explore the maze and find paths with an odd total.
As they work, discuss some of the computational strategies that are being used.
If the arithmetic is getting in the way, consider: 
· designing a maze with smaller numbers.
· having students work with a partner rather than reaching for a calculator, as keeping the mental effort of calculation is what motivates students to look for smarter strategies.
Possible student strategies
· Trial and error: picking a path, calculating the total, checking if it’s odd, then trying a different path if it’s not.
· Starting from the end: working backwards from 14, looking for a number that would give an odd total when added.
· Systematic path testing: methodically trying every possible path rather than choosing randomly.
· Tracking parity as they go: noting whether the running total is odd or even after each square, rather than calculating the full total first. This is the bridge into the reasoning work that follows.
Once students have found one pathway with an odd total, challenge them to find others. There are multiple ways through the maze that generate an odd total. Using different coloured pencils makes it easy to keep track of all the discovered paths.
Pose the challenge: Is it possible to know that your pathway will have an odd total without actually adding all the numbers? How do you know? 
This challenge guides the remainder of the investigation.
Explore | Odd and even totals
Challenge students to identify pathways that result in an odd total without calculating the full sum.
Checkpoint: After students have had time to find at least one path with an odd total, pause the class to select two or three students, who represent a range of approaches, to briefly share how they found their path. 
If no student has yet moved beyond trial and error, you might ask: Did anyone notice anything about the numbers on paths that worked? 
Return students to the task with the refined challenge: Find more paths with an odd total and try to predict whether a path will work before calculating.
Allow students time to further explore this idea. As they work, circulate and identify students with interesting approaches to share in the next discussion.
Possible student approaches
· Trial and error path testing: Students test several paths, calculate the total, and check whether it is odd or even. They may begin to notice that certain squares or combinations tend to produce odd totals but are not yet able to explain why. Watch for students who start to avoid or seek out particular squares as this suggests they are beginning to attend to structure even if they cannot yet articulate it.
· Tracking parity as they go: Rather than waiting until the end of a path, students note whether their running total is odd or even after each square. This is a significant step—it shifts attention from the total itself to how the total changes at each step.
· Ignoring even numbers: Students notice that passing through an even square does not change whether their total is odd or even and begin skipping those squares mentally.
· Counting odd numbers in the path: Rather than adding at all, students tally how many odd numbers appear in a path. They may not yet be able to explain why this works, but the strategy itself shows they have identified odd numbers as the relevant feature.
· Change/no-change reasoning: Students reason explicitly that adding an even number does not change whether the total is odd or even, while adding an odd number does. This is a more articulated version of ignoring even numbers.
· Generalised parity reasoning: Students articulate that a path will have an odd total if it contains an odd number of odd numbers, regardless of the specific values involved.
After sufficient exploration time, bring the class together again. 

Connect | Predicting odd or even totals
Invite selected students to share their approaches, ordering contributions from least to most sophisticated. The goal is not to evaluate strategies as right or wrong, but to compare how different approaches support reasoning about odd and even totals.
Draw out the following ideas if they have not already been generated:
· Even numbers in a path do not seem to affect whether the total is odd or even.
· The odd numbers in a path seem to be what matters.
Record these observations publicly. 

Summarise | Odd numbers are key
Pose the question that will drive Task 2: If odd numbers are what matter, what could it be about odd numbers in a path that determines whether the total is odd or even?
Let students know they will investigate this in the next task.
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Task overview
Students design and modify number mazes to control whether path totals are odd or even. By testing different maze designs and changing maze size, students refine their predictions about odd and even outcomes and develop an explanation for why these patterns occur.
Learning goals
We can use properties of odd and even numbers to reason about sums without calculating.
We can justify general statements about numbers using diagrams, counters, or other representations.
We can identify which aspects of a problem matter for a result, and which do not.
Resources
Whole class
· Counting your odds and evens Slides

	Task phase
	Estimated time
	Lesson type

	Launch | Investigating new mazes
	15 minutes
	Whole class

	Explore | Designing mazes with controlled outcomes
	20 minutes
	Individual

	Explore | What if the size of the maze changes?
	15 minutes
	Individual

	Connect | What makes a maze predictable?
	5 minutes
	Whole class
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Teach this task
Launch | Investigating new mazes
Show Slide 8 of the Counting your odds and evens Slides. This slide displays two 3 × 3 number mazes.
Ask students to move through each maze and find a path that gives an odd total. They can move right and down only. Challenge students not to calculate every total precisely—the focus is on noticing patterns across paths rather than finding exact sums.
Discuss their strategies and any patterns they may have noticed.
Guided questions
· What do you notice about the first maze? Does the result change depending on which path you take?
· Every path gives an odd total.
· The result never changes, no matter which path is chosen.
· Why might that be? What do you notice about the numbers in the first maze?
· There is only one odd number in the maze, and every path must pass through it.
· All the other numbers are even.
· What about the second maze? Do all paths give the same result?
· Some paths give an odd total and some don’t.
· The second maze is less predictable than the first maze.
· What is different about the second maze?
· There are two odd numbers. Some paths pass through one of them, some pass through both, and some pass through neither.
· Can you find a path in the second maze that gives an odd total? What do you notice about which odd numbers it passes through?
· Paths that pass through exactly one odd number give an odd total.
· Paths that pass through both odd numbers, or neither, give an even total.
Pose the challenge: Can we design a 3 × 3 maze so that we can predict whether the total will be odd or even, without adding all the numbers?
Briefly invite a few initial ideas, without evaluating or resolving them. Let students know they will be testing and refining their ideas through their own designs.

Explore | Designing mazes with controlled outcomes
Give students time to design a 3 × 3 number maze. You might let students choose their own design goal, or, depending on your class, suggest one of the challenges below.
Suggested design challenges
	Design challenge
	A possible approach
	A deeper approach

	Design a maze that always gives an even total, no matter which path is taken.
	Fill the maze with even numbers, check that several paths all give even totals, and conclude it works.
	Reason that any sum of even numbers must be even, so the path chosen cannot matter. Then ask whether a maze containing some odd numbers could also always give an even total, and under what conditions.

	Design a maze that always gives an odd total.
	Try different combinations of odd and even numbers until several paths all give odd totals.
	Reason that every path through a 3 × 3 maze passes through 5 squares, which is an odd number of steps. If every square contains an odd number, every path will add 5 odd numbers, which always gives an odd total.

	Design a maze where only one path results in an odd total.
	Try different number arrangements until only one path gives an odd total, checking each path by calculating.
	Reason about which squares are shared by multiple paths and place odd numbers so that only one path collects an odd number of odd squares.

	Design a maze where changing just one number switches all paths from odd totals to even totals.
	Try changing different numbers one at a time until finding one that switches all paths.
	Reason that only a square that appears on every possible path could affect all totals at once, and identify which square that is before deciding what to change.



Once a maze is designed, students swap mazes with another group and test each other’s designs. Students should check more than one path and be prepared to explain why the maze behaves the way it does.

Explore | What if the size of the maze changes?
Students now explore whether the patterns they noticed in 3 × 3 mazes still hold when the maze changes size. 
Ask students to design a new maze using a different grid size, for example 4 × 4 or 2 × 4, and explore paths through it. Examples are provided on Slide 9.
Pose the question: Does changing the size of the maze change anything about which paths give an odd total?
As students work, encourage them to test several paths and record whether each gives an odd or even total. Push students to explain their results rather than just report them. Ask:
· How many odd numbers are in your path?
· Does it matter how many squares are in the path altogether?
· Can you design a maze of this size that always gives an odd total? What do you need to control?
Draw out the key idea: what matters is not how many squares are in a path, but how many of those squares contain odd numbers. A longer path is not harder to predict. It follows exactly the same rule.
Suggested design challenges
The challenges below vary in how much structure they provide. The first two are good starting points for most classes. The later challenges are better suited to students who have already articulated the core rule clearly.
You might have the whole class work on the same challenge, assign different challenges to different groups, or let students choose their own. Each approach has merit: a shared challenge makes whole-class discussion easier, while different challenges can produce a richer variety of designs to compare.
· Use no more than three odd numbers in the entire maze.
· Place odd numbers so that every path passes through at least one.
· Design a maze that is not a rectangular grid, for example an L-shape or a grid with missing squares.
· Design a maze where changing just one number switches every path from odd to even.
· Design a maze where paths have different lengths from start to finish. What does this tell you about whether the result is predictable?
Optional extension: multiplication
Using the mazes students have just created, pose the question: What happens if we multiply the numbers along a path instead of adding them? Can we still predict whether the result will be odd or even?
Students should be encouraged to predict first, before calculating.

Connect | What makes a maze predictable?
Spotlight: Bring the class back together. Ask students to place their maze designs where others can see them.
Select one or two student mazes to spotlight. Good candidates are:
· a maze where every path gives the same result, because all odd numbers are unavoidable.
· a maze where the student has successfully controlled the outcome by placing odd numbers deliberately.
· a maze that surprised its designer, where the outcome was not what they expected.
Make the selected maze visible to the whole class. Ask the student to explain their thinking:
· What were you trying to design?
· How did you decide where to put the odd numbers?
· Did it work the way you expected?
· Is there anything you noticed that surprised you?
Invite the class to ask questions and respond:
· Does anyone have a maze that behaves differently? Why do you think that is?
· What would happen if we moved just one odd number in this maze?
· Can you see a pattern in which paths give odd totals?
Use the discussion to draw out the key ideas without stating them directly:
· Even numbers in a path never affect whether the total is odd or even.
· What matters is how many odd numbers a path passes through, not how many squares it contains.
· We can design a maze with a predictable outcome by controlling where the odd numbers are placed.
Once these ideas have surfaced through student voice, ask: So if even numbers don't matter for the outcome, what role do they play? And what does that tell us about odd numbers?
Allow a brief moment for students to turn and talk before taking responses. This sets up the idea that odd and even numbers behave in fundamentally different ways when added, which connects to the generalisation in the next task.
	Counting your odds and evens
	Task 2 • Designing your own maze
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	To read the most recent version of this task, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://resolve.edu.au/teaching-sequences/year-4/number-counting-your-odds-and-evens/task-3-explaining-pattern 


Task overview
Students make and defend mathematical claims about a mystery maze, using any representation they choose to explain why certain paths give odd or even totals.
Learning goals
We can make general claims about odd and even totals without calculating. 
We can explain and justify our reasoning to others. 
We can identify which numbers in a path determine whether the total is odd or even.
Resources
Whole class
· Counting your odds and evens Slides
Each student
· Convince me Student sheet
· Always Sometimes Never Student sheet

	Task phase
	Estimated time
	Lesson type

	Launch | What can we say without knowing?
	5 minutes
	Whole class

	Explore | Building an argument
	20 minutes
	Small group

	Connect | Defend your claim
	20 minutes
	Whole class

	Summarise | What have we agreed on? 
	10 minutes
	Whole class
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Teach this task
Launch | What can we say without knowing?
Show students the mystery maze on Slide 11 of Counting your odds and evens Slides. Explain that the two mystery squares contain whole numbers, but we do not know anything else about them.
Pose the driving question for the lesson: What can we say about each path through this maze, without knowing what the mystery numbers are?
Let students know that by the end of the lesson they will be presenting their claims to the class and trying to convince others that their reasoning is correct.

Explore | Building an argument
Provide groups with Convince me Student sheet, where students construct arguments for when each path might give an odd or even total. Remind them that the goal is not just to find an answer, but to build an argument they can defend.
Things to watch and listen for
· Are students attending to both mystery squares, or focusing on one and ignoring the other? 
· Are students treating the two mystery squares as independent, or assuming they must be the same type of number? 
· Are students ignoring the even numbers in the maze, or still treating all numbers as equally relevant? 
· Are students making claims about specific cases (“if the orange number is 3...”) or more general claims (“if the orange number is odd...”)?
Prompts for groups who need a starting point
· If the orange number was 100, would that change your answer? What about 101?
· What do you already know about the numbers that aren’t mysteries? Can you start there? 
· Is there a path where you can say something definite, even without knowing the mystery numbers? 
· What would need to be true about the orange number for this path to give an odd total? 
· Can you find two different odd numbers to try in the mystery square? Do you get the same kind of answer both times? 
· Does it matter what the actual value of the mystery number is, or just whether it is odd or even? 
· What happens to your claim if you swap the orange and blue mystery numbers around? 
Checkpoint: After groups have had time to make at least one claim, pause the class. Ask one or two groups to share a claim they are confident about. This is not the full presentation, just a chance to check that groups are making claims about odd and even totals rather than calculating specific values. 
If groups are still working with specific numbers rather than odd/even reasoning, ask: Would your claim still work if the mystery number was a different odd number?
After the checkpoint, ask groups to finalise their claims and prepare to present. Let them know they will need to be ready to respond to challenges from other groups.

Connect | Defend your claim
Show Slide 12 of Counting your odds and evens Slides, which includes a set of sentence starters students can use when challenging other students’ claims.
Let students know that when challenging another group, they should use these starters to make sure their challenge is mathematical:
· We’re not convinced because... 
· What would happen if...? 
· Can you explain why... doesn’t affect the total?
· What if the mystery number was...? Would your argument still work? 
· Does your argument work for any odd number, or just that one?
· Can you show us why that’s always true, not just sometimes?
Invite groups to present their findings by stating their claim first, then showing a specific path from the maze as an example that supports it. Other students can then challenge or build on what they hear using the sentence starters.
Invite groups to present their findings by stating their claim first, then showing a specific path from the maze as an example that supports it. Other students can then challenge or build on what they hear using the sentence starters.
Possible student arguments and challenges to listen for
	Argument
	Challenge

	This path that avoids the two mystery numbers always gives an odd total because the numbers on it add to 23, which is odd.
	We agree that this path is always odd. Can you find another path that also gives an odd total and explain what they have in common?

	If the orange number is odd, this path gives an even total, because 7 and the orange number cancel out.
	Can you explain what you mean by cancel out? Does that work for any odd number, or just that one?

	The even numbers don’t matter at all. You only need to look at the odd numbers.
	What would happen if you replaced 12 with 13? Would your argument still work?

	It depends on whether the mystery number is odd or even, not what the actual number is. 
	Can you explain why? For example, why would you get the same result whether the orange number was 1 or 99?



Summarise | What have we agreed on?
Ask students to complete the Always sometimes never Student sheet individually. 
Bring the class back together. Show the incomplete statements on Slide 13 and invite students to help complete each statement:
· A path will always give an even total if... there is an even number of odd numbers.
· A path will always give an odd total if... there is an odd number of odd numbers.
Invite students to justify each statement. Draw out explicitly that even numbers in a path never affect the result, only the odd numbers matter, and only how many of them there are, not what their value is.
Conclude by summarising: Whether a total is odd or even depends entirely on how many odd numbers are added. Even numbers can always be ignored.
	Counting your odds and evens
	Task 3 • Explaining the pattern
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