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[bookmark: _Toc152777499]Unit description and duration
This unit develops the big idea that visual representations help understand aspects of our world (chance and position).
In this 2-week unit students are provided opportunities to:
use directional language to interpret and locate positions on a grid map while describing routes between points (Stage 2)
predict and describe possible outcomes from chance experiments (Stage 2)
compare different position systems, including Cartesian coordinates, to define precise points on a coordinate plane (Stage 3)
understand that probability can be represented numerically between zero to one (Stage 3)
present probability outcomes and create random generators (Stage 3)
use visualisation, language and multiple representations of position and chance concepts. (Stage 2 and Stage 3).
[bookmark: _Toc152777500]Syllabus outcomes
MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
[bookmark: _Toc152777501]Stage 2
MA2-AR-01 selects and uses mental and written strategies for addition and subtraction involving 2- and 3-digit numbers
MA2-PF-01 represents and compares halves, quarters, thirds and fifths as lengths on a number line and their related fractions formed by halving (eighths, sixths and tenths)
MA2-GM-01 uses grid maps and directional language to locate positions and follow routes
MA2-2DS-02 performs transformations by combining and splitting two-dimensional shapes
MA2-CHAN-01 records and compares the results of chance experiments
[bookmark: _Toc152777502]Stage 3
MA3-AR-01 selects and applies appropriate strategies to solve addition and subtraction problems
MA3-RQF-01 compares and orders fractions with denominators of 2, 3, 4, 5, 6, 8 and 10
MA3-GM-01 locates and describes points on a coordinate plane
MA3-DATA-01 constructs graphs using many-to-one scales
MA3-DATA-02 interprets data displays, including timelines and line graphs
MA3-CHAN-01 conducts chance experiments and quantifies the probability
[bookmark: _Toc152777503]Working mathematically
In the Mathematics K–10 Syllabus, there is one overarching Working mathematically outcome (MAO-WM-01). The Working mathematically processes should be embedded within the concepts being taught. The Working mathematically processes present in the Mathematics K–10 Syllabus are:
communicating
understanding and fluency
reasoning
problem solving.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
[bookmark: _Toc152777504]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
describing and following directions to positions and objects in models and drawings
interpreting simple maps by identifying objects in different locations
identifying and describing the chance of possible outcomes for familiar activities and events
using directional language to interpret and locate positions on a grid map while describing routes between points (Stage 3)
predicting possible outcomes from chance experiments (Stage 3).
In NSW classrooms there is a diverse range of students, including Aboriginal and Torres Strait Islander students, students learning English as an additional language or dialect, high potential and gifted students and students with disability. Some students may identify with more than one of these groups or possibly all of them. Refer to Curriculum planning for every student – advice for further information.

Teachers can support student learning and reasoning in this unit by connecting language, representations and visualisation for both position and chance, see Figures 1 to 4. This model of support is adapted from content provided by Adjunct Professor Marj Horne in ‘Big ideas to start strong across K–6’ – Module 3 NSW DOE (2023).
[bookmark: _Ref149045726]Figure 1 – pedagogical support – Stage 2 position
[image: Stage 2 position diagram linking concepts of visualisation, representation and language. Representation:
We can move between a range of representations to support understanding 
Examples/non-examples
Language: 
Symbolic and non-verbal language (gestures)
Topic-specific language (formal/informal)
Language of reasoning
Visualisation:
"Seeing in your mind", both statically and dynamically
Manipulating objects in your mind 
Imagine from someone else's perspective
Imagining what you can not see 

By using a pointer or moving around the map, students are better able to visualise what we might see from a particular location and use language to describe this.
By representing the robot code to and from a location as a mirror image, students can visualise and describe that a return journey is the opposite of the original journey.
By representing position using a grid, students can better visualise their position and refine their language to help describe a position.]
Figure 2 – pedagogical support – Stage 2 chance
[image: Stage 2 chance diagram linking concepts of visualisation, representation and language. Representation:
We can move between a range of representations to support understanding 
Examples/non-examples
Language: 
Symbolic and non-verbal language (gestures)
Topic-specific language (formal/informal)
Language of reasoning
Visualisation:
"Seeing in your mind", both statically and dynamically
Manipulating objects in your mind 
Imagine from someone else's perspective
Imagining what you can not see 

By using graphs and diagrams, students can visualise possible outcomes and describe the discrepancies between expected and observed outcomes.
By exploring language and representation using a variety of manipulatives, students are able to visualise what likely, unlikely and equally likely truly means.
By using graphs and diagrams, students can visualise possible outcomes and describe the discrepancies between expected and observed outcomes.
By visualising chance on a linear scale, students can describe and represent what more or less likely looks like in a variety of situations.
By using language such as 'for every 4 parts, 2 are red', students can visualise chance as part of a whole and represent this in many ways.
]
Figure 3 – pedagogical support – Stage 3 position
[image: A poster titled Stage 3 
position Everyone is a mathematician. Around a triangle are three statements: Visualisation, representation and language.
For visualisation there are 4 statements:
"Seeing in your mind", both statically and dynamically
Manipulating objects in your mind 
Imagine from someone else's perspective
Imagining what you can not see 

For language there are three statements:
Symbolic and non-verbal language (gestures)
Topic-specific language (formal/informal)
Language of reasoning 

For Representations there are two statements:
We can move between a range of representations to support understanding 
Examples/non-examples

Additional statements include:
By representing patterns within the coordinate plane, students are supported to visualise and describe the location of a point within a plane.

By representing transformations using shading, students can visualise and describe how shapes would look when reflected across an axis.

By using representations such as travelators, lifts and library ladders, students are supported to visualise horizontal and vertical movement across the plane and describe location using x and y coordinates.

By describing location using language alone, students develop an understanding that a coordinate system offers an easier way to visualise and describe precise location.]
Figure 4 – pedagogical support – Stage 3 chance
[image: A poster title Stage 3 Chance Everyone is a mathematician 
Around a central triangle are three headings: Visualisation, Language and Representation
For visualisation there are 4 statements:
"Seeing in your mind", both statically and dynamically
Manipulating objects in your mind 
Imagine from someone else's perspective
Imagining what you can not see 

For Language there are three points:
Symbolic and non-verbal language (gestures)
Topic-specific language (formal/informal)
Language of reasoning 

For Representation there are 2 points:
We can move between a range of representations to support understanding 
Examples/non-examples

There are 4 addition statements on the poster:
By visually representing random generators in a variety of ways, students can describe and visualise the same probability in different ways.

By using numerical representations and chance language on a number line, students can describe and visualise chance in different ways.

By representing chance using colour coded fraction strips, we support students to visualise and describe the probability of particular outcomes.

By exploring language, students develop an understanding that chance can be represented on a 0-1 scale and visualise what more or less likely looks like within that scale.]

[bookmark: _Toc152777505]Lesson overview and resources
To cover the content of the syllabus across Stage 2 and Stage 3, some core lessons in the unit contain both a Stage 2 and a Stage 3 task. Teachers are encouraged to adapt and contextualise the units to meet the needs of their students.
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	[bookmark: _Hlk152590434]Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Recognise the role of the number 1 as representing the whole
	Lesson core concept: Aboriginal and Torres Strait Islander peoples were the original map makers (Stage 2). Horizontal and vertical number lines intersect at zero (Stage 3).
Stage 2:
Geometric measure A: Position: Interpret movement on a map
Geometric measure B: Position: Use directional language and describe routes with grid maps
Stage 3:
Geometric measure A: Position: Explore the Cartesian coordinate system
	Lesson duration: 65 minutes
Resource 1 – fraction words and cards
Resource 2 – fraction picture cards
Resource 3 – Stage 2 position representations
Resource 4 – Stage 3 position representations 
Resource 5 – shape guess line
Resource 6 – shape guess space
Resource 7 – blank Cartesian plane
Resource 8 – labelled plane cartoons
Video: What are Songlines? (2:07)
Video: Gujingga Songline (0:43)
A3 paper for anchor chart
Identical card/paper strips
Sticky notes
Writing materials

	Lesson 2
Daily number sense
Stage 2:
Partitioned fractions A: Create fractional parts of a length using techniques other than repeated halving
Stage 3:
Representing quantity fractions B: Build up to the whole from a given fractional part
	Lesson core concept: natural resources, landmarks, and universal directional language can be used to navigate (Stage 2). Number lines are used both horizontally then vertically to plot data (Stage 3).
Stage 2:
Geometric measure A: Position: Interpret movement on a map
Geometric measure B: Position: Use directional language and describe routes with grid maps
Stage 3:
Geometric measure A: Position: Explore the Cartesian coordinate system
	Lesson duration: 65 minutes
Resource 4 – Stage 3 position representations
Resource 9 – landmark map
Resource 10 – library ladder
Resource 11 – colour library ladder
Map of Taronga Western Plains Zoo
Concrete materials
Identical card strips
Sticky notes
String
Writing materials

	Lesson 3
Daily number sense
Stage 2:
Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
Stage 3:
Representing quantity fractions A: Compare and order common unit fractions
	Lesson core concept: map locations can be identified using grid references (Stage 2). Coordinates define the point on a number plane using real-world applications (Stage 3).
Stage 2:
Geometric measure A: Position: Locate positions on grid maps
Geometric measure B: Position: Create and interpret grid maps
Stage 3:
Geometric measure B: Position: Use the 4 quadrants of the coordinate plane
	Lesson duration: 60 minutes
Resource 4 – Stage 3 position representations
Resource 12 – bookshelf 1 and 2
Resource 13 – landmark map with grid
Resource 14 – journey to Numberland
Resource 15 – Cartesian plane
Resource 16 – carrot hunt
Digital device
Writing materials

	Lesson 4
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: maps identify locations within a local environment (Stage 2). Integer coordinates change when reflected (Stage 3).
Stage 2:
Geometric measure B: Position: Create and interpret grid maps
Geometric measure B: Position: Use directional language and describe routes with grid maps
Stage 3:
Geometric measure B: Position: Use the 4 quadrants of the coordinate plane
	Lesson duration: 60 minutes
Resource 4 – Stage 3 position representations
Resource 15 – Cartesian plane
Resource 17 – supermarket map
Resource 18 – supermarket instructions 1 and 2
Resource 19 – 100 square grid
Resource 20 – target and directional cards
Writing materials

	Lesson 5
Daily number sense
Stage 2:
Additive relations A: Recognise and explain the connection between addition and subtraction
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems 
	Lesson core concept: the outcome of chance experiments can be described and recorded (Stage 2). Probability can be represented on a scale from zero to one (Stage 3).
Stage 2:
Chance A: Identify possible outcomes from chance experiments
Chance B: Describe the likelihood of outcomes of chance events
Stage 3:
Chance A: List outcomes of chance experiments involving equally likely outcomes and represent probabilities
	Lesson duration: 65 minutes
Resource 21 – Stage 2 chance representations
Resource 22 – Stage 3 chance representations
Resource 23 – chance statements
Resource 24 – carnival game
Resource 25 – numerical phrases
Resource 26 – colloquial terms
Resource 27 – cards and strips
Counters
Writing materials

	Lesson 6
Daily number sense
Stage 2:
Additive relations A: recognise and explain the connection between addition and subtraction
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson core concept: outcomes from chance experiments can be predicted, recorded and compared (Stage 2). Outcomes in chance experiments can be equally likely (Stage 3).
Stage 2:
Chance A: Identify possible outcomes from chance experiments
Chance B: Describe the likelihood of outcomes of chance events
Stage 3:
Chance A: List outcomes of chance experiments involving equally likely outcomes and represent probabilities
Chance B: Create random generators and describe probabilities using fractions
	Lesson duration: 65 minutes
Resource 22 – Stage 3 chance representations
Resource 28 – What is fair?
Resource 29 – fairness reference sheet
Resource 30 – random generators
Resource 31 – carnival host vs player
Resource 32 – sentence stems
Resource 33 – fair and unfair
Resource 34 – equally likely cartoons
Dice
Paper or cards strips
Writing materials

	Lesson 7
Daily number sense
Stage 2:
Additive relations A: recognise and explain the connection between addition and subtraction
Stage 3:
Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
	Lesson core concept: outcomes from chance experiments can be predicted, recorded and compared (Stage 2). The frequency of outcomes has a value based on its occurrence (Stage 3).
Stage 2:
Chance A: Identify possible outcomes from chance experiments. 
Chance B: Describe the likelihood of outcomes of chance events
Stage 3:
Chance B: Compare observed frequencies of outcomes with expected results
	Lesson duration: 60 minutes
Resource 22 – Stage 3 chance representations
Resource 30 – random generators
Resource 35 – mystery bag
Resource 36 – mystery bags support
Resource 37 – dot plot match
Resource 38 – frequency thinking
Counters
Whiteboard
Writing materials

	Lesson 8
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: record and compare the results of chance experiments (Stage 2). Expected and observed probabilities align better in larger trials (Stage 3).
Stage 2:
Chance A: Identify possible outcomes from chance experiments
Chance B: Describe the likelihood of outcomes of chance events
Stage 3:
Chance B: Create random generators and describe probabilities using fractions
Chance B: Conduct chance experiments with both small and large numbers of trials
	Lesson duration: 60 minutes
Resource 22 – Stage 3 chance representations
Resource 39 – coloured cubes key
Resource 40 – two dice bingo
Resource 41 – chance bingo
Resource 42 – bingo set up
Counters
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc152777506]Lesson 1
Core concept: Aboriginal and Torres Strait Islander peoples were the original map makers (Stage 2). Horizontal and vertical number lines intersect at zero (Stage 3).
[bookmark: _Toc152777507]Daily number sense – making a whole – 15 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions to complete a whole.
Students working towards Stage 3 outcomes are learning to:
recognise the role of 1 as representing the whole.
	Students working towards Stage 2 outcomes can:
recreate the whole unit from a fractional part (,, and ).
Students working towards Stage 3 outcomes can:
refer to the number 1 as the common whole.


Prior to the lesson prepare an identical strip of carboard or paper per student.
Ask students to label the strip as one whole and then fold the strip into quarters. If needed, revise how to use repeated halving.
Ask students to label each quarter using the notation . If needed, revise the meaning of the notation (see Figure 5).
[bookmark: _Ref149045811]Figure 5 – fraction notation
[image: Fractional notation

A strip of paper divided vertically into quarters labelled with fractional notation. The numerator, denominator and vinculum line are identified.]
Ask students to count aloud: one-quarter, two-quarters, three-quarters, four-quarters, that makes one whole.
Asks students to now fold the strip into eighths using repeated halving and to label each eighths using the notation .
Ask students to count aloud: one-eighth, two-eighths, three-eighths, four-eighths, five-eighths, six-eighths, seven-eighths, eight-eighths, that makes one whole.
Revise the relationship between the denominator, numerator and the size of each folded piece. (The larger the denominator, the smaller the fraction)
Collect and keep student’s folded fraction strips in an envelope; they will be used again in the next lesson.
Distribute Resource 1 – fraction words and cards to students at random.
Students find their matching partner. Select students to justify their choice.
Display Resource 1 – fraction words and cards and select an image.
Ask students to identify the matching language card and to explain their reasoning.
Ask students if there are any word and picture matches that they disagree with. Discuss misconceptions as they arise.
Select images from Resource 1 – fraction words and cards that show an incomplete whole. Ask students to identify the complementary fraction part required to make a whole. For example, use language such as five-eighths and three-eighths make eight-eighths or one whole, such as in Figure 6.
[bookmark: _Ref149045860]Figure 6 – language used to describe fractions
[image: Language used to describe fractions. Image 1, a block cut in eight parts. 5 are shaded pink and 3 are white. Image 2,  a number sentence five eights and 3 eights makes one whole. Image 3,  another number sentence three thirds makes 1 whole one third + one third + one third = 3 thirds. Image 4,  a number line showing zero to 1 with intervals of thirds.]
Explain to students that the language of fractions will be relevant to upcoming lessons in chance.
Multi-age: to further support students working towards Stage 3 outcomes, it is optional to provide Resource 2 – fraction picture cards.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
[bookmark: _Int_ASgBcTvV]Can Stage 2 students model and represent unit fractions to complete a whole? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students refer to the number 1 as the common whole? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF2, InF3, InF4
Stage 3 – InF5.


[bookmark: _Toc152777508]Core lesson – 40 minutes
[bookmark: _Toc152777509]Stage 2 task – tools used in mapping
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
interpret movement on a map
use directional language and describe routes with grid maps.
	Students working towards Stage 2 outcomes can:
describe a route taken on a map using landmarks and directional language (including Aboriginal stories, trading routes or songlines of journeys)
use natural resources and landmarks to identify north, south, east and west.


Note: for each lesson on position in this unit, students can enhance their understanding of position by using various representations or tools. These representations and tools can be collaboratively constructed with students on an anchor chart or provided as a resource, see Resource 3 – Stage 2 position representations.
This lesson has been developed in consultation with the Aboriginal Outcomes and Partnerships Directorate of the Department of Education. Teachers are encouraged to work with their school’s Aboriginal Education team and local Aboriginal Education Consultative Group to develop learning resources with local Aboriginal knowledge wherever possible. Aboriginal and Torres Strait Islander people should be aware that websites in this lesson may contain images, voices and names of deceased persons.
View and discuss the video What are song lines? (1:52).
Explain to students that songlines are navigational tracks, whereby Elders or trained Aboriginal people ’sing the landscape‘ to help move from location to location. Songlines include landmarks, localised plants and animals and water sources. Aboriginal peoples travelled along songlines for trade, to attend ceremonies and access resources see Nichols (2017) and ABC (2023).
As a class, define and construct an anchor chart for the terms:
landmarks
map
navigate
compass points (north, south, east, west).
Discuss directions and tools with the class. Ask students:
When would we use directions?
What is important to include in the directions that we give?
What tools did Aboriginal peoples use to help them navigate?
How can we tell which way is north, south, east or west?
View and discuss the video Gujingga Songline (4:01).
Ask students what things were included in songlines. Draw attention to the use of landmarks and why they are useful in songlines.
Explain that Aboriginal peoples developed excellent navigational knowledge and often had their own terms for compass points in different languages. Many Aboriginal peoples used a variety of techniques to find compass points, including the Southern Cross to mark south and the sun to mark east and west (see University of Melbourne (2023)).
Mark north, south, east and west on the classroom walls in the appropriate directions.
As a class, play Simon Says using half turns on compass points (start facing north). For example, Simon says make a half turn to the right. Ask students:
What way are you now facing?
What do you see?
Explain the difference between a quarter-turn and a half-turn, relating it to a clock if needed.
As a class, play Simon Says again but incorporate both half- and quarter-turns to the right and left, asking the above questions after each turn.
Explain to students that they will be creating their own oral map for the objects they place on their tabletop. For example, see Figure 7.
[bookmark: _Ref149045945]Figure 7 – object map
[image: Various classroom objects placed on the table to represent landmarks. Counters are placed beside objects that need to be included in a verbal route. ]
Note: following cultural protocols, only certain people carry songlines. In this activity, students will create their own oral map, contextualised to their landscape and surroundings. To respect cultural protocols, please do not call these oral maps songlines.
Model how to give direction using landmarks and compass points. For example, start at the paper, go north to the highlighter, make a quarter turn to the right and go east to the paperclip.
In groups of 4, students place classroom objects on their desks to create an object map. Using sticky notes, students label each side of their map with north, south, east and west. Each student should be standing on a different side of the desk (see Figure 8).
[bookmark: _Ref149046010]Figure 8 – object map activity
[image: ]
One student creates a challenge by placing 4 counters next to specific landmarks to be visited. All students take turns to verbally describe a route (oral map) that includes those 4 chosen landmarks using compass points and landmark names.
Students then move positions around the table and a different student sets a new challenge using the counters.


This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot provide or use given directions to follow routes.
Students visit 2 landmarks in their route. Support students to use compass directions for direction of travel.
Provide students with arrows to support the description of the oral map.
	Stage 2 students can provide or use given directions to follow routes.
Students plan both an outbound and return journey to 4 locations on the map.
Students describe what they can see from a particular perspective and their partner identifies the direction they are facing. For example, students describe that they can see a pen to their right and a rubber to their left, then ask which direction they are facing.
Investigate the use of a stick to determine cardinal directions.


[bookmark: _Toc152777510]Stage 3 task – locating a fly
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
explore the Cartesian coordinate system.
	Students can:
recognise that the grid-map reference system gives the area of a location and the number plane identifies a specific point
identify that in the coordinate system the lines are numbered, not the spaces
identify the point of intersection of the 2 axes as the origin, having coordinates (0, 0).


Note: the purpose of this lesson is to develop an understanding that the Cartesian plane represents two-dimensional space. It is represented by 2 infinite number lines that intersect at right angles at the origin (0, 0).
For each lesson on position in this unit and Stage 3 – Unit 28, students can enhance their understanding of position by using multiple representations or tools. These representations and tools can be co-constructed with students on an anchor chart or provided as a resource, see Resource 4 – Stage 3 position representations.
Provide half the students with Resource 5 – shape guess lines and the other half of the students with Resource 6 – shape guess spaces.
Explain to students that you will call out a reference. Students will then either need to:
place a dot on the intersection if they are using Resource 5 – shape guess lines
colour the box referred to if they are using Resource 6 – shape guess spaces.
Model how students can use their fingers or a ruler to help locate a particular location within the grid, paying attention to where they are using lines or spaces.
Call out the references D6, E5, E7 and F6 for students to mark (see Figure 9).
[bookmark: _Ref149046045]Figure 9 – student examples
[image: Two images drawn on different labelled grids.
Image 1 is titled student diagram using the lines. It shows dots that form the corners of a square using coordinates D6, E5, E7 and F8. It is labelled as the intended shape.

Image 2 is titled student diagram using the spaces. It shows 4 purple squares with Grid references D6, E5, E7, F6. It is labelled as "this does not clearly make a square shape".]
Ask students to describe what they can see.
Explain that you were thinking of the corners of a square, tilted on an angle. Ask if their shape reflects the idea.
Show a student work sample of each to the class. Ask which was more accurate and why.
Draw attention to the idea that the coordinates system in which lines are numbered is more accurate than the grid reference system.
Ask for situations where it is important to be precise when describing location.
Explain that in this unit they will be learning about mathematics developed in the 17th Century by René Descartes. Legend has it that one day he was lazing in bed and noticed a fly on the ceiling. He wondered how best he could describe it so that someone could know where it was without seeing it for themselves.
Note: viewing The Cartesian Plane (M251) (3:49) from (0:00–3:00) may support student understanding and engagement.
Provide each student with a copy of Resource 7 – blank Cartesian plane.
Explain that students will use Resource 7 – blank Cartesian plane to play a barrier game sitting back-to-back.
The purpose of the game is to guide their partner to a fly (see Figure 10).
[bookmark: _Ref149046094]Figure 10 – barrier game
[image: ]
Ask students if they would use the grid boxes or lines to be most accurate. As an option, model placing the fly on the intersection of 2 lines.
Note: students do not need to start at the origin at this time; later lesson steps will draw students to the conclusion that it would have been better to start there. Stage 2 content about compass directions can be used for additional support.
In pairs, students sit back-to-back. Student A draws a fly (or places a counter) on their Cartesian plane. They then describe its location to Student B. Student B draws a fly swat (or places a counter) where they believe the fly is. Students check how close they were. Swap roles and repeat the activity.
Regroup Stage 3 students and discuss using the questions in the table below. The table outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What language did you use to help describe the position?
	Move 2 lines up and 4 lines over.
Move 2 lines north and 4 lines to the east.

	Was your language effective? Why or why not?
	Using compass directions was helpful because my partner knew which direction I was going in.
It wasn’t effective because I wasn’t sure where my partner was starting from.

	Did you use a particular system to help you?
	We used the grid but we didn’t label it.
We used the grid like a map, we used letters and numbers.
We used the grid and labelled it with numbers on each axis.

	Did you have an agreed starting point? Why or why not? Where was it and why?
	We didn’t say a starting point.
We started at the top of the vertical line.
We started at the West sign.


This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot recognise that the grid-map reference system gives the area of a location, and the number plane identifies a specific point:
Students use Resource 6 – shape guess spaces to revise the use of grid references to locate an area.
Students draw a number line from -5 to 5 and complete the fly activity, focusing on language such as forward 2 steps or 2 steps east/west. Repeat the activity with a vertical number line, focusing on steps north or south.
	Stage 3 students can recognise that the grid-map reference system gives the area of a location, and the number plane identifies a specific point:
Students develop their own numbering systems for the Cartesian plane and justify why they are effective or ineffective.
Students investigate the need for an infinite grid system. using Google Earth with gridlines (see Figure 11). Students explore how lines of latitude and longitude can represent a grid, however, when zooming in on a location, smaller grid lines are required to accurately pinpoint a location.


[bookmark: _Ref149046137]Figure 11 – Google Earth grid
[image: An image of Googles maps showing mainland Australia and some of its island neighbours to the North. Labels indicate setting buttons for map style and how to toggle gird lines on and off.]
[bookmark: _Hlk152752039]Map data © Google Data SIO, NOAA, U.S. Navy, NGA, GEBCO.
[bookmark: _Toc152777511]Discuss and connect the mathematics – 10 minutes
As a class, discuss the following:
How can tools such as compass points, landmarks and reference points help us to give and understand directions?
Which tools do you think are the most effective when listening to instructions? When seeing instructions?
What was challenging about the task?
What strategy or strategies did you develop that reduced the level of challenge?
Stage 2 students turn and talk to a partner to discuss the following questions:
What directional language needs to be used when describing a route that includes 2 identical landmarks in 2 different positions?
Describe the route home from school using directional language (students can draw the route to support their explanation).
Display Resource 8 – labelled plane cartoons to Stage 3 students and discuss which is the most effective labelling system using the prompts from the table below. The table outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Is it better to use letters or numbers? Why?
	If you use letters, you might run out of letters.
Using numbers means we can extend the plane easily.
Numbers give infinite possibilities in terms of size.

	Which labelling system will always work?
	The rooster’s system because you can increase it no matter how big you want your map or grid.

	What do the 2 lines remind you of? What do they represent?
	They’re both number lines with negative and positive numbers.
It is 2 number lines that meet at zero.
It is 2 number lines that intersect at right angles.

	Which system has a logical start point? Why is this useful? What is it labelled?
	The rooster has a starting point of (0, 0) so it is easy to see how far you travel from the starting point.
The other starting points are hard to remember, such as G7.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students describe a route taken on a map using landmarks and directional language? [MAO-WM-01, MA2-GM-01]
Can Stage 2 students use natural resources and landmarks to identify north, south, east and west? [MAO-WM-01, MA2-GM-01]
Can Stage 3 students recognise that the grid-map reference system gives the area of a location and the number plane identifies a specific point? [MAO-WM-01, MA3-GM-01]
Can Stage 3 students identify that in the coordinate system the lines are numbered, not the spaces? [MAO-WM-01, MA3-GM-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – PoL4
Stage 3 – n/a.


[bookmark: _Lesson_2]

[bookmark: _Lesson_2_1][bookmark: _Toc152777512]Lesson 2
Core concept: natural resources, landmarks, and universal directional language can be used to navigate (Stage 2). Number lines are used both horizontally then vertically to plot data (Stage 3).
[bookmark: _Toc152777513]Daily number sense – comparing fractions to make one whole – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	All students are learning to:
create fractional parts of a length using techniques other than repeated halving.
Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions, and their multiples, to a complete whole.
Students working towards Stage 3 outcomes are learning to:
build up to the whole from a given fractional part.
	All students can:
make quarters, thirds, sixths and eighths of a length.
Students working towards Stage 2 outcomes can:
model fractions with fraction strips and diagrams for halves, quarters, eighths, thirds.
Students working towards Stage 3 outcomes can:
generate the whole quantity from non-unit fractional parts such as quarters, eighths, thirds, sixths, fifths and tenths (Reversible reasoning).


This activity is an adaptation of the ‘Thirding strategy’ from Teaching Mathematics: Foundation to middle years, 3rd edn by Siemon et al.
1. Prior to the lesson, prepare 2 identical strips of cardboard or paper per student. The strips should be the same size as those used in Lesson 1. Retrieve student envelopes from Lesson 1.
Display a number line from zero to one. Revise a half and that two-halves make a whole.
As a class, discuss strategies to make thirds and where  would be placed on the number line. Ask students if they think  is more or less than . Ask how they know.
Use the fraction strip to model and explain the thirding strategy to students:
Estimate half on the fraction strip.
Estimate  as something less than half, leaving room for 2 more equal parts.
Halve the remaining part, making 3 equal parts in total.
As a class count aloud: , that is one whole.
Repeat the modelling steps to demonstrate how sixths can be made from halving thirds.
Distribute 2 strips to each student.
Compare the strips to those used in Lesson 1. Discuss the need to have equal sized wholes to compare partitioned fractions and the language used to name each equal part of the whole.
Ask students to fold one of the strips into thirds and label using the notation .
Ask students to fold the remaining strip into sixths by folding into thirds, then halving. Ask students to label using the notation .
Share student strategies for folding in sixths. Ask students how they know their pieces are sixths.
Ask students to count aloud: one-sixth, two-sixths, three-sixths, four-sixths, five-sixths, six-sixths, that makes one whole.
Ask students to lay their strips one above the other in the order  ,  and . Ask:
What do you notice and wonder?
What patterns can you see?
What is the relationship between the numerator and the size of each folded piece?
What information does the denominator tell you?
How many sixths make one whole?
If there are  how many more eighths will you need to make one whole?
Is there a relationship between the fractions  and ? What about  and ? Explain.
Ask students to collect and keep their fraction strips in an envelope and keep them for Lesson 3.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students model fractions with fraction strips for thirds, quarters, sixths and eighths? [MAO-WM-01, MA2-PF-01, MA3-RQF-01]
Can Stage 2 students model, represent and compare fractions? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students generate the whole quantity from non-unit fractional parts such as quarters, eighths, thirds, sixths, fifths and tenths? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF4
Stage 3 – InF5.


[bookmark: _Toc152777514]Core lesson – 40 minutes
[bookmark: _Toc152777515]Stage 2 task – navigating landmark maps
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
interpret movement on a map
use directional language and describe routes with grid maps.
	Students working towards Stage 2 outcomes can:
orient a map to determine directions to travel
use a given grid map and compass directions (N, S, E, W) to plan, describe and show a route from one location to another.


Note: the purpose of this lesson is to use concrete representations to support students to visualise themselves within a landscape and to use landmarks and directional language effectively to describe a journey.
Show students a real landmark map from your local area, such as a park, council area or school site. If none are available, display Resource 9 – landmark map or a map of Taronga Western Plains Zoo.
Discuss what landmarks students can see and how they may be useful in navigating.
In groups of 4, students physically re-create the map using real objects. For example, use dominoes to represent houses, a cotton ball to represent a tree, blue paper to represent the lake.
Students place sticky notes labelling north, south, east and west where appropriate.
Each student stands on one side of the table, looking into the map. Each student draws an arrow on a sticky note and places it on their chosen point on the map. They then describe what they can see around them facing the direction their arrow is pointing on the map. For example, you can see the lake in front of you, a house is behind you. The hospital is on your left.
Each student has a turn at doing this from at least 2 different locations.
As a class, ask students what they noticed as their place changed within the map.
Provide each group a length of string. Using the string, students create a route from one side of the table to a chosen location or exit point (see Figure 12).
[bookmark: _Ref149046198]Figure 12 – landmark map with string
[image: ]
As a group, students describe the route through the map using landmarks and compass points. For example, travel west until you reach the river then turn north and travel until you pass the pond. Turn west and travel until you reach the park.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot orient a map to determine directions to travel.
Students use their arrow to support route directions.
Students make a simple route with one turn through the map.
	Stage 2 students can orient a map to determine directions to travel.
Encourage students to create a more complex route with their string. Students include the amount of turn (quarter-turn or half-turn) and left or right in their directions.
Students plan a return journey for their route.


[bookmark: _Toc152777516]Stage 3 task – library ladders
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
explore the Cartesian coordinate system.
	Students working towards Stage 3 outcomes can:
plot and label points, given coordinates, on the number plane in the first quadrant, describing the horizontal position first, followed by the vertical position
identify and record the coordinates of given points on the number plane in the first quadrant.


Note: the purpose of this lesson is to understand that location on the Cartesian plane is described using the x-coordinate, followed by the y-coordinate. Students learn to relate the x-coordinate to the horizontal number line and the y-coordinate to the vertical number line.
Review Resource 4 – Stage 3 position representations, linking the examples to content covered in Lesson 1.
Display Resource 10 – library ladder. Give each student a copy to track the movement with their fingers as it is modelled.
Provide Stage 3 students with Resource 10 – library ladder. Give each student a copy to track the movement with their fingers.
Display the prompt questions on the board.
In pairs, students respond to the questions by recording their answers on a whiteboard or workbook.
The table below outlines stimulus prompts to generate conversation about the resource, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What do the lines remind you of?
	The x and y axis.

	How do you describe a location on this grid?
	Using the x- and y- coordinates. For example (x, y).

	Which coordinate comes first and why?
	The x comes first because it always does.
Note: the (x, y) order is by convention.

	Where do you start from when using this system?
	At the intersection of the lines.
At the origin.
At (0, 0).

	How might you describe the location of the green book?
	(4, 3)

	How do you know if you are correct? What does the x- and y-coordinate represent?
	I’m not sure.
Note: use the following questions to illustrate that x represents the horizontal number line and y represents the vertical number line.

	What would you need to do if wanted to get the green book from the origin?
	Move the ladder across so it is in line with the blue book then climb up the ladder to get it.
Move the ladder across to the fourth line and climb up 3 lines to get the book, the book is located at (4, 3).

	When you move the ladder across, how else can you describe this movement?
	Side to side.
Horizontal.
Note: draw connection to horizon.

	When you climb up the ladder, how else can you describe this movement?
	Vertical.

	What is the order when moving the ladder? How does it relate to the (x, y) coordinate system?
	You always describe the horizontal first and then the vertical.
You can think about moving the ladder before climbing.


Model how to describe the location using the (x, y) coordinate system with more examples.
Ask students to place a rectangle representing a book at location (4, 2). Explicitly model moving the ladder across the x-axis first and before climbing up in line with the y-axis.
In pairs, students draw 5 additional books on their shelf and ask a partner to record the location using the (x, y) coordinate system.
Their partner describes the location of the books and records the coordinates of the book, ensuring correct order of the coordinates (x, y). Swap roles and repeat. Continue until students have recorded at least 5 coordinates.
Ask:
How did the ladder help you to think about the order of the coordinates when describing a point?
What if I described a location as (0, 6) or (5, 0)? (These coordinates remain at zero on one axis. For example, when tracking along the x-axis, the y value does not change).
If we didn’t have a ladder what other tools or representations can we use? For example, highlighter, finger or ruler.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot identify and record the coordinates of given points on the number plane in the first quadrant.
Give students Resource 11 – colour library ladder to support the correct order of coordinates.
Give students a number line, focusing on the horizontal number line and language. Repeat the activity with a vertical number line.
	Stage 3 students can identify and record the coordinates of given points on the number plane in the first quadrant.
Using Resource 10 – library ladder, students list locations for books on the plane that will create a specific letter. Swap with a partner to plot and check.
Students investigate patterns if the y-coordinate was always double the x-coordinate. For example, students explore what would happen if it was 3 times the x-coordinate.


[bookmark: _Toc152777517]Discuss and connect the mathematics – 10 minutes
As a class, discuss the following:
What is important to include in the directions that you give?
How did positioning yourself within the map help you? (Stage 2)
Did you notice anything about using left or right when facing different directions? (Stage 2)
How can tools such as compass points and landmarks help us to give and understand directions?
How did the ladder help you to think about the order of the coordinates when describing a point? (Stage 3)
If I was to describe a location as (4, 1), what would the movement of the ladder look like? How could you describe that using mathematical vocabulary? For example, move 4 along the horizontal number line (x-axis) and one up parallel with the y-axis. (Stage 3)
What if I described a location as (0, 6) or (5, 0)?
Note: these coordinates remain at zero on one axis. For example, when tracking along the x-axis, the y value does not change (Stage 3).
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students orientate a map to determine directions to travel? [MAO-WM-01, MA2-GM-01]
Can Stage 2 students use compass directions to describe a route from one location to another? [MAO-WM-01, MA2-GM-01]
Can Stage 3 students plot and label coordinates on the number plane describing the horizontal position first, followed by the vertical position? [MAO-WM-01, MA3-GM-01]
Can Stage 3 students identify and record coordinates on the number plane in the first quadrant? [MAO-WM-01, MA3-GM-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – PoL3, PoL5
Stage 3 – n/a.




[bookmark: _Lesson_3][bookmark: _Toc152777518]Lesson 3
Core concept: map locations can be identified using grid references (Stage 2). Coordinates define the point on a number plane using real-world applications (Stage 3).
[bookmark: _Toc152777519]Daily number sense – number lines – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
model and represent unit fractions, and their multiples, to a complete whole on a number line.
Students working towards Stage 3 outcomes are learning to:
compare and order common unit fractions.
	Students working towards Stage 2 outcomes can:
model fractions with fraction strips for halves, quarters, eighths, thirds and sixths.
Students working towards Stage 3 outcomes can:
compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line.


1. Draw a number line showing zero and one. Mark a point on the number line.
1. Students turn and talk to discuss the best way to determine the fraction at that point.
1. Select a student to share their reasoning.
1. Repeat this process with a second point showing halfway on the number line and label it with the notation . Ask students:
If you know this is  then where would the  and  point go? Explain.
Can this fraction be represented in a different way?
If this point was labelled with the fraction notation , how many more sixths are needed to make the one whole?
Provide pairs of students with whiteboards and writing materials. Retrieve student envelopes from Lessons 1 and 2.
Display the fractions in Figure 13.
[bookmark: _Ref149046436]Figure 13 – Stage fractions
[image: Stage fractions task 
Stage 2  fractions
one quarter, two thirds, one half, six eighths, three thirds , one fifth, one third and  three fourths.

Stage 3 fractions one half, one third, one quarter, one fifth, one sixth, one eighth, and one tenth.
]
Ask:
How could you use a number line to order these fractions?
What are the challenges of placing them all on the same number line?
Which fractions might you place first? Explain your thinking.
How can you use the fractions strips from Lesson 1 and 2 to assist you with ordering and placing them on the same number line?
In pairs, students draw and label a number line showing zero, one and the placement of each fraction.
Select 3 number lines from each stage to share with the class. Discuss similarities and differences. Ask students to justify any placements that differ to their peers.
Discuss the connection between the denominator and the placement of fractions on the number line with Stage 3 students.
Select a fraction recorded on the number line and ask Stage 2 students to identify how many more fraction units are needed to create the whole.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model fractions with fraction strips for halves, quarters, eighths, thirds and sixths? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students compare and order fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line? [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF2, InF3, InF4
Stage 3 – InF5, InF6.


[bookmark: _Toc152777520]Core lesson – 40 minutes
[bookmark: _Toc152777521]Stage 2 task – grid references
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
locate positions on grid maps
create and interpret grid maps.
	Students working towards Stage 2 outcomes can:
locate positions by coordinating horizontal and vertical references
use the array (row and column) structure of grid maps to locate position, horizontal before vertical
identify and mark locations on maps and plans, given their grid references.


Note: the purpose of this lesson is to introduce students to the grid reference system and identify how a specific location can be given using a grid reference system.
Display bookshelf 1 from Resource 12 – bookshelf 1 and 2. Ask students how they could describe the location of items. Anticipated responses may include that the bear is on the top shelf on the left. Repeat for several items.
Ask students questions using the following prompt table. The table outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What does the arrangement of the toys remind you of?
	Toys are positioned in line with each other in rows and columns. This is like a grid map.

	How are they positioned?
	The toys are positioned in arrays.

	How can we draw an array or region?
	With dots or by using rows and columns.

	If you represent a box with rows and columns, what does this remind you of?
	Rows and columns of boxes remind me of a grid.

	If you draw a grid over the bookshelf, would this make describing the location easier?
	Yes, if you add grid references to it.


Display bookshelf 2 with grid from Resource 12 – bookshelf 1 and 2. Ask:
How can we now describe the location of a particular toy?
How can we describe the spaces on the grid? Anticipated responses include labelling them with numbers or letters.
Note: this resource may elicit some discussion about the use of letters and numbers and the order of how spaces are described. When using grid-reference systems, such as those found on maps, convention dictates the horizontal component of direction is named first, followed by the vertical component, such as A2.
Label the columns and rows following the discussion (see Figure 14).
[bookmark: _Ref149046463]Figure 14 – bookshelf grid map
[image: Bookshelf three by three grid with x-axis marked A, B and C and y-axis marked 1, 2 and 3. Kids toys on the shelf, top shelf - teddy, beach ball and rocket. Middle shelf - car, blocks and dinosaur. Bottom shelf - robot, soldier and coloured block.]
Ask students to give the location of a few items using the revised system. Ask students to turn and talk about the following questions:
How has using the grid reference system changed the way you describe location?
Does using a grid make it easier to represent or visualise a location? What was easy or difficult?
Ask students to share their reasoning with the class.
Display Resource 13 – landmark map with grid. Review the directional language needed to use landmarks and compass points.
Explain that students will use the 4 compass points and the grid system to record directions for a journey in their workbook or using a digital device. The route will need to make a stop at 3–4 identified landmarks (see Figure 15).
[bookmark: _Ref149046500]Figure 15 – student work sample
[image: ]
Provide pairs of students a copy of Resource 13 – landmark map with grid and writing materials.
Regroup Stage 2 students and ask:
Is using a grid system more effective than using only landmarks?
Are there times when one system would be better than the other?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot locate positions on grid maps.
Students track with their finger or a ruler along one column or one row to cross reference and name the specific landmarks they come across using a grid map.
Students can shade the rows and columns to help determine specific locations on the grid.
	Stage 2 students can locate positions on grid maps.
Students engage in a barrier activity using a blank grid. Student A describes a route involving 3–5 turns from a designated start and end point. Student B attempts to follow and mark the directions on their copy of a blank grid. Both students compare maps.
Students engage in Journey to Numberland. See Resource 14 – journey to Numberland (adapted from Journeys in Numberland from NRICH by University of Cambridge (Faculty of Mathematics)).


[bookmark: _Toc152777522]Stage 3 task – navigating the plane
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
use the 4 quadrants of the coordinate plane.
	Students working towards Stage 3 outcomes can:
plot and label points, given coordinates, in all 4 quadrants of the number plane
identify and record the coordinates of given points on the number plan in all 4 quadrants.


Note: the purpose of this lesson is to support students in understanding that when identifying any location within all 4 quadrants of the Cartesian plane, it is important to think along the x-axis first to determine the x-coordinate before considering the y-coordinate. The use of travelators before lifts emphasises this idea in the context of the game played in this lesson.
Review Resource 4 – Stage 3 position representations. Link the representations used to content covered in Lesson 2.
Show students Resource 15 – Cartesian plane. Review the terms x-coordinate and y-coordinate and discuss that each axis on the Cartesian plane represents a number line.
Place a point in each quadrant of the Cartesian plane. Ask students:
How would you label the point in in each quadrant? (Students use their knowledge from previous lesson. Draw attention to the order of coordinates.)
Have you ever used a lift or travelator? In which direction does each allow you to move?
Display Resource 16 – carrot hunt. Identify the Origin Bunny, the lift and the travelator.
Explain that students will use the travelator and lift to help the Origin Bunny to get to the carrots and label each location.
Remind students that it is important to think of the horizontal number line first to help determine the x-coordinate.
Model how the travelator can be used, noting the change in the x-coordinate only (see Figure 16).
[bookmark: _Ref149046550]Figure 16 – carrot hunt example
[image: An example of the carrot hunt game (Resource 23). On the cartesian plane the travelator has been placed on the e-axis to +4. The elevator is shown moving to location 4, 5. On the data table origin is recorded:
Origin 0,0
Travelator 4,0
Lift 4,5
]
Use a similar process to model reading the vertical number line with the y-axis using the lift and noting the change in the y-coordinate.
Give pairs of students a copy of Resource 16 – carrot hunt.
Student A uses the travelator to move the Origin Bunny from (0, 0) along the x-axis until it is in line with the carrot. Student A records the travelator movement. The y-coordinate should remain at zero.
Student B uses the lift to move the Origin Bunny upwards parallel with the y-axis to the carrot and records the location.
Students return Origin Bunny to (0, 0). Repeat the process for each carrot and complete the coordinate table.
Students then plot rabbit holes at the locations listed on Resource 16 – carrot hunt.
Ask students:
Was there a pattern in how the coordinates changed when using the travelator? (Only the x-coordinate changed).
Why was it helpful to use your travelator first? (The x-coordinate is always stated first so it is helpful to move along the x-axis first).
Was there a pattern in how the coordinates changed when using the lift? (Only the y-coordinate changed).
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot identify and record the coordinates of given points on the number plane in all 4 quadrants.
In the carrot hunt, students only work in first and second quadrant, focusing on moving along the x-axis first.
Students access instant feedback using digital game 2.
	Stage 3 students can identify and record the coordinates of given points on the number plan in all 4 quadrants.
· Students plot carrot locations that involve decimals for example (1.7, 3.2) and justify the accuracy of its location.
· Students modify the carrot game to design their own version and play with a partner.


[bookmark: _Toc152777523]Discuss and connect the mathematics – 5 minutes
Regroup as a class and summarise the lesson together drawing out key mathematical ideas. Ask:
Where have you seen the grid reference system used before? Refer to the real-life context of maps. (Stage 2)
How has the grid reference system changed the way you describe location? (Stage 2)
Does using a grid make it easier to represent or visualise a location or is using landmarks more effective? (Stage 2)
What patterns did you see? (Stage 3)
What was challenging and how did you adjust your strategies to address the challenges? (Stage 3)
What would you do differently next time? (Stage 2 and Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students locate positions by coordinating grid references? [MAO-WM-01, MA2-GM-01]
Can Stage 2 students use the array (row and column) structure of grid maps to locate position, horizontal before vertical? [MAO-WM-01, MA2-GM-01]
Can Stage 2 students identify and mark locations on maps and plans, given their grid references? [MAO-WM-01, MA2-GM-01]
Can Stage 3 students plot and label points, given coordinates, in all 4 quadrants of the number plane? [MAO-WM-01, MA3-GM-01]
Can Stage 3 students identify and record the coordinates of given points on the number plan in all 4 quadrants? [MAO-WM-01, MA3-GM-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – PoL5
Stage 3 – n/a.




[bookmark: _Lesson_4][bookmark: _Toc152777524]Lesson 4
Core concept: maps identify locations within a local environment (Stage 2). Integer coordinates change when reflected (Stage 3).
[bookmark: _Toc152777525]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc152777526]Core lesson – 40 minutes
[bookmark: _Toc152777527]Stage 2 task – everyday application of directions
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
create and interpret grid maps
use directional language and describe routes with grid maps.
	Students working towards Stage 2 outcomes can:
create simple maps and plans from an aerial view, labelling grid references
identify and mark locations on maps and plans, given their grid references
use a given grid map and compass directions (N, S, E, W) to plan, describe and show a route from one location to another.


This activity is an adaptation of ‘Banana cake’ from NZ Maths by the New Zealand Ministry of Education. The purpose of this lesson is to provide an opportunity for students to apply their understanding of the grid reference system to assist in describing and interpreting routes in everyday situations.
1. Brainstorm where students might use maps in everyday life.
Discuss what landmarks look like in a supermarket. For example, items are grouped by product type in different aisles or sections.
Display Resource 17 – supermarket map.
Students Think-Pair-Share to consider the following questions:
How does the grid help when representing locations?
How does it help describe a route?
Would compass points ever be useful in this situation? Why or why not?
Model how to construct a map where objects or landmarks take up multiple squares on a grid.
Provide students with a copy of Resource 18 – supermarket instructions 1 and Resource 19 – 100 square grid.
Students label the horizontal axis with letters and vertical axis with numbers on Resource 19 – 100 square grid.
Students create a supermarket map by shading and labelling using the given instructions and grid paper.
In pairs, students create and record in their workbooks 2 routes through the supermarket to gather the supplies to make a banana cake, such as butter, milk, eggs, bananas, flour and choc chips.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot create a simple map or plan from an aerial view, labelling grid references.
Provide students with Resource 17 – supermarket map. Support students to locate items on the shopping list.
Ask students to only map locations with single grid references using Resource 18 – supermarket instructions 2.
	Stage 2 students can create a simple map or plan from an aerial view, labelling grid references.
Students find the shortest route to collect all ingredients and justify why this is the shortest route.
Students write their route using directional language, including landmarks and compass points.


[bookmark: _Toc152777528]Stage 3 task – coordinate patterns
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
use the 4 quadrants of the coordinate plane.
	Students working towards Stage 3 outcomes can:
plot and label points, given coordinates, in all 4 quadrants of the number plane
describe changes to coordinates when a point is translated or reflected across an axis.


Note: the purpose of this lesson is to understand how patterns within the coordinate plane influence how locations are described in each quadrant. Students will use their understanding of these patterns to assist in locating positions across the Cartesian plane.
Review Resource 4 – Stage 3 position representations. Link the representations to content from Lesson 3.
Provide students with Resource 15 – Cartesian plane and Resource 20 – target and directional cards. To make a larger plane, you may wish to use masking tape or draw a blank Cartesian plane.
Students work in small groups to place the target cards in the correct quadrant. Explain that the cards do not need to be placed in the exact location of the point shown.
Students then place a directional language card in each quadrant to describe direction of that quadrant from the origin (0, 0). The words forwards and backwards are adopted to represent movement along a number line.
Note: quadrants are labelled as shown in Figure 17. Quadrant labels are not explicitly stated in Stage 3 content but can be a useful label.
[bookmark: _Ref149074044][bookmark: _Ref149074031]Figure 17 – labelled quadrants
[image: A Cartesian plane with each quadrant labelled first, second, third and fourth quadrant.]
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What patterns do you notice in the coordinates in each quadrant?
	In the first quadrant both x and y are positive.
In the second quadrant x is negative and y is positive.
In the third quadrant both x and y are negative.
In fourth quadrant x is positive, and y is negative.
The first and third quadrants are the opposite of each other.
The second and fourth quadrants are the opposite of each other.
(0, 0) or the origin is the mirror point.

	How do these patterns relate to the origin?
	If both coordinates are positive, the location is in the first quadrant.
If both coordinates are negative, the location is in the third quadrant.
If x is positive and y is negative, the location is in in the fourth quadrant.
If x is negative and y is positive, the location is in in the second quadrant.
It is important to think about the x-coordinate first and then the y-coordinate.
It is important to think about reading the Cartesian plane horizontally, before vertically.

	What does it mean to reflect? What might it mean if you were asked to reflect a point across an axis? What would you expect to see?
	Reflection is like a mirror image.
The point will move to a different quadrant.
The point will be the same distance away from the middle (or the axis) on both sides.
If I reflect across the x-axis I am moving up or down so only the y-coordinate would change.
If I reflect across the y-axis, I am moving across so only the x-coordinate will change.


Model how to locate and plot a point in the first quadrant.
Ask students to consider where this point might be located if it was reflected into the second quadrant.
Show students how a coloured pencil or highlighter can be used to mark the horizontal distance from the point to the y-axis. Then model how this distance can be extended into the second quadrant to assist in locating the reflected point (see Figure 18).
[bookmark: _Ref149046613]Figure 18 – reflected point
[image: ]
Model how to label the reflected point emphasising how only the x-coordinate changed.
Model a similar process for reflecting the same point across the x-axis into the fourth quadrant. Use coloured pencils or highlighters and emphasising the change in y-coordinates.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot describe changes to coordinates when a point is translated or reflected across an axis.
When completing target activity, students focus on the first and second quadrants only.
In consolidating activity, students only reflect over the y-axis in the first and second quadrants to complete the task.
	Stage 3 students can describe changes to coordinates when a point is translated or reflected across an axis.
Students play a game that requires them to visualise the quadrants of a point within the Cartesian plane such as Show the coordinates.
Students observe the pattern formed when reflecting across the x- and y-axis. Use this pattern to generalise about the reflection through the origin for each point they generate.


[bookmark: _Toc152777529]Discuss and connect the mathematics – 10 minutes
Regroup as a class and summarise the lesson together drawing out key mathematical ideas. Ask:
How do grid representations help you to navigate? (Stage 2)
How do grid references change the language that you use when describing routes? (Stage 2)
When is it most effective to use grid references? Why? (Stage 2)
What tools can you use to help you locate a point in any quadrant? (Stage 3)
If you are moving across the x-axis, which coordinate do you expect to see change? (Stage 3)
If you are moving up and down the y-axis, which coordinates do you expect to see change? (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students create simple maps and plans from an aerial view, labelling grid references? [MAO-WM-01, MA2-GM-01]
Can Stage 2 students identify and mark locations on maps and plans, given their grid references? [MAO-WM-01, MA2-GM-01]
Can Stage 2 students use a given grid map and compass directions (N, S, E, W) to plan, describe and show a route from one location to another? [MAO-WM-01, MA2-GM-01]
Can Stage 3 students plot and label points, given coordinates, in all 4 quadrants of the number plane? [MAO-WM-01, MA3-GM-01]
Can Stage 3 students describe changes to coordinates when a point is translated or reflected across an axis? [MAO-WM-01, MA3-GM-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – PoL5.
Stage 3 – n/a.




[bookmark: _Lesson_5][bookmark: _Toc152777530]Lesson 5
Core concept: the outcome of chance experiments can be described and recorded (Stage 2). Probability can be represented on a scale from zero to one (Stage 3).
[bookmark: _Toc152777531]Daily number sense – target number – 10 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
recognise and explain the connection between addition and subtraction.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
use number relation principles to solve related problems
explain and check solutions to problems, including using the inverse operation.
Students working towards Stage 3 outcomes can:
apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging.


This activity is an adaptation of ‘Target number’ from Math for love by Finkle.
1. Explain to students that they will use addition and/or subtraction as the operations to solve a 2-digit ‘target’ number on the board.
Multi-age: to further support students working towards Stage 3 outcomes a 3- or 4-digit ‘target’ number can be applied.
Using whiteboards, students write down as many different number sentences that have the target number as the answer. For example, 32 + 7 – 4 = 35.
Students turn and talk to a partner and share one of their number sentences, then describe the strategies they used to create it.
Regroup as a class and discuss students’ reasoning for their ideas. Highlight different ideas that promote the understanding that different strategies can be more effective for different problems. For example, inverse operations, bar model, constant difference, bridging or complement principle.
Note: the activity can be adapted by using 3-digit numbers. To reinforce the concept of equivalence, consider also presenting the target in this form: 35 = 32 + 7 – 4.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use number relation principles to solve related problems? [MAO-WM-01, MA2-AR-01]
Can Stage 2 students explain and check solutions to problems, including by using the inverse operation?
[MAO-WM-01, MA2-AR-01]
Can Stage 3 apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – AdS7
Stage 3 – AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR – AT: 3A.3, 3A.4
Stage 3 – IfSR – AT: 3A.4, 3A.5.


[bookmark: _Toc152777532]Core lesson 1 – language of chance – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events.
Students working towards Stage 3 outcomes are learning to:
list outcomes of chance experiments involving equally likely outcomes and represent probabilities.
	Students working towards Stage 2 outcomes can:
use the term ‘outcome’ to describe any possible result of a chance experiment
record all possible combinations in a chance situation
use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring.
Students working towards Stage 3 outcomes can:
use the term probability to describe the numerical value that represents the likelihood of an outcome of a chance experiment
establish that the total of the probabilities of the outcomes of a chance experiment equals one
discuss the imprecise meaning of commonly used chance words including possible, likely and unlikely.




Note: the purpose of this lesson is to explore terms like fair, unfair, possible, impossible, likely, unlikely, equally likely and certain in everyday statements and chance situations, fostering shared understanding and clarifying misconceptions through numerical values and phrases.
For each lesson on chance in this unit, students can enhance their understanding by using various representations or tools. These representations and tools can be constructed with students on an anchor chart or provided as a resource, see Resource 21 – Stage 2 chance representations and Resource 22 – Stage 3 chance representation.
As a class explain that the word ‘outcome’ means any possible result of a situation. Discuss situations with different possible outcomes, such as weather, sport, card games or board games.
Explain that in mathematics outcome has a specific meaning. Share the syllabus definition of outcome.
Outcome: a possible result from an experiment or trial.
Discuss outcomes of random generators, such as rolling dice, spinning a spinner or dealing cards from a deck, taking coloured counters from a bag.
Display a chance scale (see Figure 19) and discuss Resource 23 – chance statements.
[bookmark: _Ref149046666]Figure 19 – chance scale
[image: A blank line/scale with text.
Scale goes from: Impossible, unlikely, equally likely, likely, certain.]
Students turn and talk to a partner and discuss the chance language.
Regroup as a class and select students to scale some statements and ask:
Is impossible the opposite of possible? (See note below)
What makes something certain or impossible?
What makes something more likely or less likely?
What does equally likely mean? The equal chance of each outcome occurring.
Note: certain is the opposite of impossible. Anything that is not impossible, is possible. Therefore, possible includes a scale of things that are more and less likely, equally likely and certain. Impossible means that the outcome can never occur. Certain means that it will definitely occur.
[bookmark: _Toc152777533]Stage 2 – two and one – 25 minutes
This activity is an adaptation of ‘Two and One’ from NRICH by University of Cambridge (Faculty of Mathematics). 
Display the game Two and One. Read the instructions and play the game by selecting the Run once button several times. Discuss the results.
Ask students to turn and talk about what might happen after 100 turns. Select the Run ×100 button. Examine the results for long stretches of losses. Discuss the results and ask if they were as predicted.
Display Resource 24 – carnival games and read instructions.
Students explore the idea of fair and unfair by playing the carnival game for 5–10 minutes.
Stop the game. Select students to share their scores as hosts and players.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot describe the likelihood of outcomes of chance events.
Students sort the statements on Resource 23 – chance statements into 2 categories – likely and unlikely.
Provide students with manipulatives to explore discussion questions from the Carnival game. For example, swap out a blue counter for a green counter and play the game.
	Stage 2 students can describe the likelihood of outcomes of chance events.
Students can create their own chance statements for a partner to sort on the chance scale.
Students explore whether the Carnival game is fair or unfair using 2 red and 2 blue counters. Nominate 2 spots as the winner’s spot. The player wins if a red counter lands in either spot (see Figure 20). Ask if the game is now fair and whether students can derive a rule for fair and unfair versions of this game.


[bookmark: _Ref149049949]Figure 20 – modified carnival game
[image: ]
[bookmark: _Toc152777534]Stage 3 – in between – 25 minutes
This activity is an adaptation of In Between from NZ Maths by New Zealand Ministry of Education.
Display Resource 26 – colloquial terms and ask students to sort the colloquial terms into 3 categories: impossible, possible, certain.
Discuss the differences between the use of this language in everyday situations and how this may not support students in understanding these terms in the context of chance. For example, students may exaggerate that they never go outside for sport during school, when they do. Similarly, students may use always for situations that often happen, rather than situations with 100% certainty.
Display Resource 25 – numerical phrases. Students place the numerical phrases into the same 3 categories (impossible, possible, certain).
As a class, compare the difference between Resource 26 – colloquial terms and Resource 25 – numerical phrases.
Discuss the idea that numerical phrases are more precise, less ambiguous, more universally understood and less subjective.
Explain to students that they will play a card game:
1. Players turn over 2 cards from a pile of 10 cards numbered 1–10. 
1. Players then turn over a third card.
If the number on that card is in between the 2 previously overturned numbers, the player wins a counter (see Figure 21).
[bookmark: _Ref149049994]Figure 21 – in between
[image: In between

A series of images to show the steps in the activity called in between.
On the left is an image showing a deck of cards, in front of which are the cards 4 and 9. The instruction is "student A flips over the top 2 cards.

Arrow to pointing right is labelled Student A flips over a third card.

Then two options are presented.
Option 1: Cards 4, 9 and 2 are displayed with the text: If the third card drawn is not between the others, the player does not get anything.

Option 2: The cards 4, 9 and 7 are presented with the text: If the third card drawn is between the others, the player takes a counter.]
Provide an opportunity for students to play until a one player has 5 counters.
Regroup Stage 3 students and display Resource 27 – cards and strips.
Model how to use the fraction strips to represent the chance of turning over an ‘in between card’ (the desired outcome) as a part of a whole (the total number of possibilities for the third card) (see Figure 22).
[bookmark: _Ref149050040]Figure 22 – fraction strips
[image: Fraction strips

An image to show how fraction strips are used to support understanding in the activity called in between where the cards 4 and 9 have already been flipped over.

An 8 box strip numbered with numbers 1, 2, 3, 5, 6. 7. 8 and 10 is presented with the text: After flipping over 2 cards, the student records all the possible outcomes for their third flip.

An arrow points down to the same numbered strip but with the digits 5, 6, 7, 8 shaded under which is the text: The student then shades outcomes that will result in a win. 

A second arrow is labelled Record the possible outcome as a part of a whole.

Next to that instruction is 4/8 written in fraction notation. Next to that is a statement to accompany the fraction: desired outcomes divided by total possible outcomes.]
Note: as there are only 8 cards left in the deck after drawing 2, the total number of possibilities is represented as 8 on the fraction strip. Students use shading to represent the proportion of those cards that fall between the first 2 cards drawn.
Model for students how the shading on their strips can be written as a fraction.
In pairs, provide students with Resource 27 – card and strips and 12 counters. Students shuffle the cards. Student A draws 2 cards, makes their fraction strip to assess the chance of winning then draws a third card, taking a counter if they win. Student B repeats this process.
The game continues until each student has had 6 turns. The player with the most counters wins.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot use the term probability to describe the numerical value that represents the likelihood of an outcome of a chance experiment.
Write the denominator for every fraction strip on Resource 27 – cards and strips.
Provide students with a number line labelled 1–10 where they can circle the first 2 numbers that they draw and count how many numbers are left in between.
	Stage 3 students can use the term probability to describe the numerical value that represents the likelihood of an outcome of a chance experiment.
Consider how the fraction strip might change if playing with 12 or 20 cards.
Consider how the chance might change if the number had to be in between the 2 cards drawn first and must be even.


[bookmark: _Toc152777535]Discuss and connect the mathematics – 10 minutes
Summarise key mathematical concepts and discuss as a class using the prompt questions.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Is the game fair? Why or why not? (Stage 2)
	It is not fair because there are more blue counters.
It is more likely that blue will end up in the middle because there are more blue counters.
It is hard for me to win! Red has a 1 in 3 chance of being in the middle and blue has a 2 in 3 chance of being in the middle.
It is not fair if the host remembers where the red counter is.

	How can the game be changed to make it impossible to win? (Stage 2)
	Make all the counters are blue.
Make sure there are no red counters.

	Is it always true that, if there is not an equal chance of winning, the game is not fair? (Stage 2)
	Yes, if it is not equal for both players then it is not a fair game.
No, you do not need to have an equal chance, it just needs to be easier for the player to win.
Note: for a game to be fair, both parties must have an equal chance of winning.

	Were the fraction strips helpful in describing chance in numerical terms? (Stage 3)
	Yes, it was easy to turn it into a fraction.
It was easy to see when the chance of winning was more likely or less likely.

	What did the shaded part of the fraction strip represent? (Stage 3)
	The number of cards that would allow me to win.
The number of cards that are in between my number.

	When using the fraction strip, what did the whole fractions strip represent? (Stage 3)
	The total number of cards left after drawing 2 cards. This is important because I must express the chance of getting a desired card as a proportion of the total number of cards left.

	Why was the fraction strip divided into 8 parts? Could there have been more or less parts? (Stage 3)
	After drawing 2 cards there were 8 cards left; there are 8 total possibilities.
There had to be 8 parts as that represented the whole (number of options left).

	Sometimes people say things like, I have put in 110% effort. Do statements like this every apply in chance? Can you say that there is 110% chance of achieving something? (Stage 3)
	No, because 100% is certain as it represents the total number of possibilities. I cannot achieve more that the total number of possibilities.

	If you were to put chance on a scale, what numbers would you use at the beginning of our scale and at the end? (Stage 3)
	Scale of zero to one.
Scale of 0% to 100%
Zero represents impossible and one represents certain.

	How did using the fraction strips help you to express chance as a fraction? (Stage 3)
	I could describe the chance as the number of cards in between my first 2 cards (desired outcomes) over the total number of cards left.
It was easy to describe what I saw on the fraction strip. If my probability of winning was 4 in 8, then I could turn that into a fraction.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use the term ‘outcome’ to describe any possible result of a chance experiment? [MAO-WM-01, MA2-CHAN-01]
Can Stage 2 students record all possible combinations in a chance situation? [MAO-WM-01, MA2-CHAN-01]
Can Stage 2 students use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring? [MAO-WM-01, MA2-CHAN-01
Can Stage 3 students discuss the imprecise meaning of commonly used chance words including possible, likely and unlikely? [MAO-WM-01, MA3-CHAN-01]
Can Stage 3 students use the term probability to describe the numerical value that represents the likelihood of an outcome of a chance experiment? [MAO-WM-01, MA3-CHAN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UnC2, UnC3, CPr8
Stage 3 – UnC3, UnC4, UnC5, InF5, InF6.




[bookmark: _Lesson_6][bookmark: _Toc152777536]Lesson 6
Core concept: outcomes from chance experiments can be predicted, recorded and compared (Stage 2). Outcomes in chance experiments can be equally likely (Stage 3).
[bookmark: _Toc152777537]Daily number sense – closest number – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
recognise and explain the connection between addition and subtraction.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
use number relation principles to solve related problems
use the complement principle of addition and subtraction.
Students working towards Stage 3 outcomes can:
use place value to add or subtract 3 or more numbers with different numbers of digits.


This activity is an adaptation of Closest to 100 (additive strategies) from Mathematics K–6 resources by State of New South Wales (Department of Education).
1. Explain to students that the aim of the game is to use addition or subtraction to get close to a total of 100.
Multi-age: to further support students working towards Stage 3 outcomes, the aim of the game is to use addition or subtraction to get close to a total of 1000 or 10 000. Stage 3 students can also use their place value understanding to solve the equations.
The winner of the game is the player with the lowest points.
Provide pairs of students with a whiteboard and a pack of cards from A–10. Player 1 shuffles the cards and puts them in a central pile. Player 2 takes 6 cards and places them face up for everyone to see.
Each card can only be used once, and it can be used to form a one- or 2-digit number. Not all cards need to be used.
Multi-age: Stage 3 students can add an additional card in the pile and form 2-, 3- or 4-digit numbers to form an equation.
Players score zero points if they can get exactly 100, 1000 or 10 000. Players score points based on the difference between their total and 100, 1000 or 10 000. For example, a total of 94 would score 6 points.
Students record their number sentence and score on their whiteboard.
Ask students to represent their equation using a bar model. Discuss how the complement principle highlights in inverse principle (see Figure 23).
[bookmark: _Ref149050129]Figure 23 – bar model example
[image: A green and yellow rectangle with black numbers. One hundred at the top 68 and 32 at the bottom. Equations beside the rectangle. 100-68=32 and 100-32 = 68]
Note: a bar model is made up of rectangles, representing the part-part-whole relationship. For example, the whole bar on top is labelled 100, and 2 rectangles below are labelled 68 and 32. The rectangles are collectively the same length as the whole bar and show the proportion of their value.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use number relation principles to solve related problems? [MAO-WM-01, MA2-AR-01]
Can Stage 2 students use the complement principle of addition and subtraction? [MAO-WM-01, MA2-AR-01]
Can Stage 3 students use place value to add or subtract 3 or more numbers with different numbers of digits? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – AdS7
Stage 3 – AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR – AT : 3A.3, 3A.4
Stage 3 – IfSR – AT: 3A.4, 3A.5.


[bookmark: _Toc152777538]Core lesson – 40 minutes
[bookmark: _Toc152777539]Stage 2 task – fair and unfair
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events.
	Students working towards Stage 2 outcomes can:
record all possible outcomes in a chance experiment where the outcomes are equally likely
compare the likelihood of obtaining particular outcomes in a simple chance experiment by predicting, conducting the experiment and comparing the results with the prediction.


Note: the purpose of this lesson is to explore different representations of fair and unfair so that students develop a shared understanding that, for a game to be fair, everyone must have an equal chance of winning.
Display Resource 28 – What is fair?. Identify and discuss examples and non-examples of what fair looks like.
Distribute copies of Resource 28 – What is fair?.
In groups of 4, students cut and sort the cards into 2 groups labelled fair and unfair.
Conduct a gallery walk for students to consider how other groups have sorted the cards.
As a class, discuss the following questions:
What did you consider when deciding if a card was fair or unfair?
Can fair look different?
Can things appear fair and still be unfair?
Note: examples of student ideas for fair and unfair may include whether it was half-half, whether all the sections were the same size (therefore an equal chance of each outcome), whether students considered the outcomes of what they wanted in relation to all possible outcomes and whether students considered an unfair situation to be fair just because the chance was in their favour. Use Resource 29 – fairness reference sheet to facilitate class discussion.
Explain that the students are going to design their own carnival games using random generators. Students will work in pairs with one person as the carnival game host and the other as a player. Roles can be swapped throughout the activity.
Discuss the idea that the carnival game host will want to ensure the player loses more than they win. They have an interest in making the game unfair.
The challenge for the player is to ensure that the game is fair.
Model using a dice and how this can be achieved by using the following prompts, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	How do you win the game?
	Rolling 4 on a die.

	How likely is this to occur?
	Any number has the same chance and there are 6 numbers, so it is a one in 6 chance.
I may not roll a 4 at all.
It is unlikely that I will roll a 4 because there are 5 other options.

	If this fair? Why/why not? (See Resource 29 – fairness reference sheet).
	It is fair because each number has an equal chance.
It is unfair because there are 5 other numbers and so it is 5 times more likely that I will roll one of them.

	Would the carnival game host be happy with this game? Why/why not?
	Yes, because they are more likely to win.
Yes, because it is hard for me to roll a 4.

	What do we mean by fair?
	Fair means that I have a good chance of winning.
Fair means that everyone has an equal chance of winning. 

	How could the player change this game to make sure it is fair?
	By changing the aim of the game so there is an equal chance of getting what the player wants.
By changing the rules so you win by rolling an even number.


Give each pair a copy of Resource 30 – random generators (Stage 2).
Students design a simple game using one random generator at a time. The carnival host sets the rules to ensure the game is unfair. The player changes the generators or the rules to ensure they have fair chance of winning.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot describe the likelihood of outcomes of chance events.
Students sort simple chance generators. For example, students only use the spinner and dice cards.
Give students a fair and unfair game situation. Ask them to choose which they would prefer if they were the carnival host or the player, see Resource 31 – carnival host vs player.
	Stage 2 students can describe the likelihood of outcomes of chance events.
Students create their own chance representations to be sorted into fair and unfair.
Ask students to consider how the idea of fair and unfair might change if they were to use 2 coins or 2 dice, where winning means getting 2 heads or 2 tails, or a 4 on each dice.


[bookmark: _Toc152777540]Stage 3 task – equally likely outcomes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
list outcomes of chance experiments involving equally likely outcomes and represent probabilities
create random generators and describe probabilities using fractions.
	Students working towards Stage 3 outcomes can:
recognise that outcomes are described as equally likely when any one outcome has the same chance of occurring as any other outcome
represent probabilities of outcomes of chance experiments using fractions
use knowledge of benchmark fractions, decimals and percentages to assign probabilities to the likelihood of outcome.


Note: the purpose of this lesson is to explore the idea that equally likely can have different numerical values, such as one in 2, one in 3 or one in 4, so long as every outcome has an equal chance of occurring.
Display Resource 22 – Stage 3 chance representations. Link the representations to learning in Lesson 5.
Display a zero to one scale. The table below outlines prompts to generate conversation about the scale, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Where would you write impossible and certain on this scale?
	Place impossible at zero because it cannot happen and certain at one because it will happen.

	Where would you place equally likely on this scale? Why?
	In the middle; at 0.5.
Because I have a 50/50 or half, half chance of either outcome, it is equally likely.
I am dividing the space equally, so it sits halfway between zero and one.
It is halfway between impossible (0) and certain (1).
If you break something equally you break it in half.

	What does it mean to be equally likely?
	Equal is like half.
There is a 50/50 chance.


Explain to students that they will now explore the conjecture that equally likely is the same as 50/50.
Display and discuss Resource 30 – random generators (Stage 3).
Provide students with 4 paper strips of equal size (approximately 3 cm by 20 cm).
Explain to students that they will use the paper strips to represent the possibility of getting any outcome using these generators.
Use the coin as an example and ask students how many possible outcomes there are when tossing a coin. List these outcomes on the board (heads/tails).
Ask students, ‘If there are 2 possible outcomes, how could they divide their strip to represent the total possible outcomes?’. For example, fold the strip equally in half.
Students fold one strip in half and draw a line down the centre. Label one half of the strip heads and the other half tails.
Discuss that because the strip has been divided into 2 equal parts it represents an equal chance of either outcome occurring. The whole strip represents certainty that both outcomes will occur.
Model different ways to describe the chance of getting heads or tails:
For every 2 equal parts, one is heads. Therefore, I have a one in 2 chance of getting heads.
There is a one in 2 chance of getting heads, I can represent this as half ().
There are 2 possible outcomes, represented by 2 equal parts. Therefore, there is an equal chance of each one occurring.
There is the same chance that I will get heads compared to tails, so there is an equal chance.
Note: consider asking students for other ways to represent the chance of flipping heads or tails. Answers include 0.5 and 50%.
Students label each part of their fraction strip as half to represent the probability of it occurring as a fraction.
In small groups, students fold and colour code or label the remaining strips to represent the chance of each outcome occurring using the other random generators (see Figure 24).
[bookmark: _Ref149050176]Figure 24 – fraction strips
[image: Fraction strips
A maths activity
At the top is an image of a paper strip with the text: Give students strips of paper approximately 3 cm by 20 cm that they will fold to partition.
Underneath are images of a coin, a  3 part spinner, a bag with 4 differently coloured counters and a standard dot die.
Next to each random generator the paper strip is drawn with the fractional representation of the chance of each outcome.
The coin strip is labelled half had and half tails.
The spinner strip is labelled in thirds.
The bag strip is labelled in quarters.
The dice strip is labelled in sixths.]
Display Resource 32 – sentence stems. In pairs, students describe the chance of each outcome using the sentence stems.
Ask students to line up their fraction strips, similar to a fraction wall.
As a class, discuss the questions in the table below. The table outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Do each of these strips represent an equal chance of each outcome? Are all outcomes equally likely? How do you know?
	Yes, because all the parts are the same size on each strip, all outcomes have an equal chance of occurring and are therefore equally likely.

	Looking at your fraction strips and considering where you placed equally likely on your zero to one scale, do you still think equally likely is in the middle? Is equally likely a 50/50 chance?
	It can be. On one of our strips ‘equally likely’ was halfway.
It doesn’t have to be because equally likely is about whether all outcomes have an equal chance of occurring. If there are more than 2 outcomes, then it won’t be a 50/50 chance.
Equally likely can look different, depending on the number of possible outcomes


This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot recognise that outcomes are described as equally likely when any one outcome has the same chance of occurring as any other outcome.
Give students strips that are subdivided into 2, 3, 4 and 6 parts so they can colour code or label to represent equal chance.
Explicitly name the fractions in Resource 34 – equally likely cartoon (see Figure 25) to support students in understanding that the orange and green each represent a 1 in 8 chance, whereas the other colours represent a 1 in 4 chance and therefore there is an unequal chance.
	Stage 3 students can recognise that outcomes are described as equally likely when any one outcome has the same chance of occurring as any other outcome.
Students create their own generators to represent equal chance where there are 8 or 10 possible outcomes.
Students create their own cartoons by modifying the 3-part spinner on Resource 30 – random generators (Stage 3) to represent both equal and unequal chance.


[bookmark: _Ref149050233]Figure 25 – fraction model
[image: Fraction model
An image of a bag containers 2 yellow counters, 2 blue counters, 2 purple counters, a green counter and an orange counter.
Next to the bag is a fraction strip shaded a quarter yellow, a quarter blue, a quarter purple, an eighth green and an eighth orange.

Under that fraction strip is a second strip where all parts are labelled in eighths.

For the second fraction strip there is an instruction: On the equally likely cartoon, label each fraction strip as shown.]
[bookmark: _Toc152777541]Discuss and connect the mathematics – 15 minutes
Regroup as a class and display Resource 33 – fair and unfair. Ask students:
In game one, would you rather be player 1 or player 2? Why?
In game one, which player do you predict will win? Why?
If you were the game host for game 2, which of the coloured spinners would you chose for players to use? Explain.
If you were a game player in game 2, which of the coloured spinners would you chose to use? Explain.
Which of the 2 games has the greater chance of a fair outcome? Unfair? Explain.
Multi-age: students working towards Stage 3 outcomes may enjoy the challenge of further discussions using Resource 34 – equally likely cartoons. Use prompt questions, such as which cartoons represent equally likely outcomes and why; which diagrams show an unequal chance and why; looking at the rooster, what is the chance of picking orange; looking at the rabbit, what is the chance of picking orange?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record all possible outcomes in a chance experiment where the outcomes are equally likely? [MAO-WM-01, MA2-CHAN-01]
Can Stage 2 students compare the likelihood of obtaining particular outcomes in a simple chance experiment by predicting, conducting the experiment and comparing the results with the prediction? [MAO-WM-01, MA2-CHAN-01]
Can Stage3 students recognise that outcomes are described as equally likely when any one outcome has the same chance of occurring as any other outcome? [MAO-WM-1, MA3-CHAN-01]
Can Stage 3 students represent probabilities of outcomes of chance experiments using fractions? [MAO-WM-1, MA3-CHAN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UnC2, UnC3, CPr8
Stage 3 – UnC2, UnC3, UnC4, UnC5.


[bookmark: _Lesson_7]

[bookmark: _Toc152777542]Lesson 7
Core concept: outcomes from chance experiments can be predicted, recorded and compared (Stage 2). The frequency of outcomes has a value based on its occurrence (Stage 3).
[bookmark: _Toc152777543]Daily number sense – closest to... – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
recognise and explain the connection between addition and subtraction.
Students working towards Stage 3 outcomes are learning to:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students working towards Stage 2 outcomes can:
demonstrate how addition and subtraction are inverse operations.
Students working towards Stage 3 outcomes can:
use place value to add or subtract 3 or more numbers with different numbers of digit.


This activity is an adaptation of Closest to 100 from Mathematics K–6 resources by State of New South Wales (Department of Education). The aim of the game is to use addition or subtraction to get close to a target total. The winner of the game is the player with the lowest points.
1. Repeat Lesson 6 Daily number sense with a different target number.
Students record their number sentence and score on their whiteboard.
Regroup and share results.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students demonstrate how addition and subtraction are inverse operations? [MAO-WM-01, MA2-AR-01]
Can Stage 3 students use place value to add or subtract 3 or more numbers with different numbers of digits? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – AdS7
Stage 3 – AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR – AT: 3A.3, 3A.4
Stage 3 – IfSR – AT: 3A.4, 3A.5.


[bookmark: _Toc152777544]Core lesson – 40 minutes
[bookmark: _Toc152777545]Stage 2 task – equal chance
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events.
	Students working towards Stage 2 outcomes can:
use the term ‘outcome’ to describe any possible result of a chance experiment
use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring
compare the likelihood of obtaining particular outcomes in a simple chance experiment by predicting, conducting the experiment and comparing the results with the prediction.


Note: the purpose of this lesson is to explore how an equally likely outcome, such as a 1 in 2 chance, can be represented differently.
This lesson is an adaptation of ‘Hexagon Fill in Module 3’ of professional learning Big ideas to start strong by the State of New South Wales (Department of Education).
Draw or display Resource 35 – mystery bags on the whiteboard.
Draw a red, blue, purple and yellow counter in each bag. Ask:
What is the chance of pulling out a red counter from each bag? (one in 4)
How can we change what is in each bag to have a 1 in 2 chance of picking a red counter? (Work through Resource 36 – mystery bags support).
What does a 1 in 2 chance mean in this game? (For every 2 counters, one counter is red.)
Provide students with a selection of coloured counters and Resource 35 – mystery bags. In small groups students represent a 1 in 3 chance in different ways.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot identify possible outcomes from chance experiments.
Reduce the challenge by providing students with 2 mystery bags instead of 3.
Students can use 2 coloured counters instead of 3.
	Stage 2 students can identify possible outcomes from chance experiments.
Students sort counters to represent a 1 in 5 chance. Discuss the minimum and maximum quantities they can use.
Ask students to consider if having an equal chance of picking a red counter across all 3 bags means the game is fair. (It is fair if the outcome is to pick a red counter from any bag, but, within each bag themselves, there is not an even chance of picking a red counter).


[bookmark: _Toc152777546]Stage 3 task – fair but random
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
compare observed frequencies of outcomes with expected results.
	Students working towards Stage 3 outcomes can:
use the term frequency to describe the number of times a particular outcome occurs in a chance experiment
compare the expected frequencies of outcomes of chance experiments with observed frequencies
explain that randomness impacts expected outcomes in chance experiments.


Note: the purpose of this lesson is to support students to calculate expected frequency based on theoretical probability, to record observed frequencies, and to note how randomness can contribute to discrepancies.
Display Resource 22 – Stage 3 chance representations. Link the representations to learning in Lesson 6.
Display Resource 37 – dot plot match. Explain that:
each graph represents 12 trials (turns) using a particular generator
the dots represent the number of times a particular outcome occurred. This is called the observed frequency.
Share the definition of frequency:
Frequency: the number of times that a particular value occurs in a data set. For example, when rolling a die 20 times, ‘the frequency of a 6’ means how many times the number 6 comes up.
In groups of 4, students turn and talk to match dot plots to the random generators shown.
Select students to explain and justify their match using relevant vocabulary, including outcomes.
Note: students should be able to use the number of outcomes of each generator to match them to the number of outcomes shown on the dot plot. If required, ask students to list all possible outcomes on each generator.
As a class, discuss the questions below.
The table below outlines prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What did you think about to match a dot plot to a particular generator?
	I looked at the number of possible outcomes on the generator and looked for the same number of possible outcomes on the dot plot.

	What did you notice about the frequency of each outcome on the dot plots?
	Sometimes the columns had a lot of dots, and some had none at all.
The columns were not always even.
The dot plots with fewer outcomes had taller columns.
There are 12 dots in each dot plot.

	Does the data look the way you think it should? Why or why not?
	Yes, because there were 12 trials and there were 12 dots on each dot plot.
No, there should be at least a dot in every column as all outcomes are likely to occur.
No, because these are equally likely random generators, which means that the columns should all be the same height.


Display Resource 38 – frequency thinking.
Explain to students that expected frequency is calculated based on the number of total outcomes. For example, for a generator with 2 equally likely outcomes, the expected frequency will be one in 2 for each outcome.
Note: to find the expected frequency, you multiply the probability of that event taking place by the number of trials of the experiment. Expected frequency = probability of event × number of trials. For example, rolling an even number on a 6-sided dice in a trial of 500 is
 × 500 = 250.
Discuss the questions below about Resource 38 – frequency thinking.
The table below outlines prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Do you notice any patterns in how each student calculated the expected frequency for the different numbers of trials?
	Yes, as the number of trials get bigger, the expected frequency gets bigger.
The expected frequency is always half the number of trials.

	What if the random generator had more than 2 equally likely outcomes? How would this change their thinking?
	The expected frequency would no longer be half the number of trails.
If it was the spinner with 3 colours (from Resource 30 – random generators Stage 3) and we did 6 trials, the expected frequency would be 2 blues.

	Is there a relationship between the number of trials and the number of total possible outcomes?
	As the number of possible outcomes increases the expected frequency decreases if we run the same number of trials.
The expected frequency decreases with more outcomes because if each outcome is equally likely we would expect to share the number of trials equally with each outcome.

	Is there a way you can calculate the expected frequency based on what we now know?
	For equal chance random generators, the expected frequency can be calculated by multiplying the probability of that event taking place by the number of trials of the experiment.


Model how expected frequency can be represented using a dot plot graph (see Figure 26).
[bookmark: _Ref149050295]Figure 26 – expected frequency graphs
[image: Expected frequency graphs 

An image of a coin is next to two dot plot graphs. 

Dot plot 1 shows expected outcomes a and b after 4 coin tosses. It is labelled: Model how expected frequency for 4 trials of a coin flip can be represented on a dot plot.  

Dot plot 2 is shows expected frequency outcomes for 12 tosses. It is labelled: Model a dot plot of expected frequency for 12 trials of a coin flip. ]
Divide students into groups of 4. Students create a dot plot of expected frequency in 12 trials for each of the 4 generators.
As a class, discuss the strategies they used to create their expected frequency dot plots.
Compare the expected result dot plot with the dot plots used for the matching activity with Resource 37 – dot plot match.
Ask the students:
What differences do you see between the expected frequency and the observed frequency in Resource 37 – dot plot match? (The expected frequencies are all equal, but the dot plots are not).
Why do you think these differences occur? (Just because an outcome is expected, does not mean it will actually occur. I can roll a die 10 times and never roll a 6. The results are random).
Introduce and discuss the idea of randomness.
Note: randomness means that just because an outcome is expected, does not mean it will occur. Randomness has a bigger effect in a small number of trails.
Explain to students that randomness, and the effect that the number of trials has on observed frequency, is further explored in Lesson 8.
[bookmark: _Toc152777547]Discuss and connect the mathematics – 10 minutes
Summarise key mathematical concepts and discuss as a class:
What could a 1 in 3 chance look like? What did you need to consider? (Stage 2)
What language or representation helped your thinking? For example, for every 3 counters, one of them is red or grouping the counters into groups of 3 where one is red. (Stage 2)
How did a 1 in 2 chance look different or the same as a one in 3 chance? (Stage 2)
Which has a higher chance of occurring: a 1 in 2 chance or a 1 in 3 chance? Why? (Stage 2)
Can you describe a task or activity that can be repeated multiple times, with some set expectations but there can also be random results? Examples may include, weather forecast, rolling a die, spinning a spinner. (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring? [MAO-WM-01, MA2-CHAN-01]
Can Stage 2 students compare the likelihood of obtaining particular outcomes in a simple chance experiment by predicting, conducting the experiment and comparing the results with the prediction? [MAO-WM-01, MA2-CHAN-01]
Can Stage 3 students compare the expected frequencies of outcomes of chance experiments with observed frequencies? [MAO-WM-01, MA3-CHAN-01]
Can Stage 3 students explain that randomness impacts expected outcomes in chance experiment? [MAO-WM-01, MA3-CHAN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UnC2, UnC3, CPr8
Stage 3 – UnC2, UnC3, UnC4, UnC5.


[bookmark: _Lesson_8]

[bookmark: _Toc152777548]Lesson 8
Core concept: record and compare the results of chance experiments (Stage 2). Expected and observed probabilities align better in larger trials (Stage 3).
[bookmark: _Toc152777549]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K–6 resources
Universal Resources Hub.
[bookmark: _Toc152777550]Core lesson – 40 minutes
[bookmark: _Toc152777551]Stage 2 task – combinations
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events.
	Students working towards Stage 2 outcomes can:
record all possible combinations in a chance situation where the outcomes are equally likely
compare the likelihood of obtaining particular outcomes in a simple chance experiment by predicting, conducting the experiment and comparing the results with the prediction.


Note: the purpose of this lesson is to develop a systematic approach to listing all possible outcomes in a chance situation. Some students may draw the connection that by listing combinations, they can then describe the likelihood of a particular combination occurring.
This lesson is an adaptation of The hair colour game from NRICH by The University of Cambridge (Faculty of Mathematics).
1. Display Resource 39 – coloured cubes key. Explain the categories on the key.
Provide students with a collection of coloured cubes or writing materials.
Ask pairs of students to work out how many clothing combinations they can represent using the coloured cubes.
Regroup as a class and ask students:
What strategy did you use when making your combinations? (For example, starting with one colour shorts and adding all the different colour T-shirts)
Have you made every combination possible? How do you know?
What is the most effective way to represent the combinations so that you can visualise the situation? (Shorts on the bottom and T-shirts on the top)
Is there another way to represent our thinking? (Using a tree diagram)
Model combinations using a tree diagram and discuss how this representation can be used to systematically include possible combinations (see Figure 27).
[bookmark: _Ref149050339]Figure 27 – tree diagram
[image: Two tree diagrams to show combinations of clothes.
on the left side, blue shorts are matched with 3 different coloured shirts.

On the right side, white shorts are matched with the same differently coloured shirts.]
In pairs, students can use coloured cube models to support thinking. Ask students to Think-Pair-Share using questions from the table below. The table outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What is the chance that a student is wearing blue shorts?
	There are only 2 colours of shorts, so it is a 1 in 2 chance.

	Is it equally likely that a student is wearing different coloured shorts? Explain your reasoning.
	Yes, because there are only 2 colours of shorts, they must be wearing one of the 2.

	What is the chance that a student is wearing an orange T-shirt?
	1 in 3 because there are 3 T-shirts colours.

	Is it equally likely that a student will not be wearing an orange T-shirt? Explain your reasoning.
	Yes, because they are either wearing an orange T-shirt or not. (Misconception)
No because there are 2 other colours they could wear, so there is a 1 in 3 chance of wearing orange and 2 in 3 of wearing something else.
The student is twice as likely not to be wearing orange.

	Is it less likely that a student is wearing red T-shirt than an orange T-shirt? Explain your reasoning.
	No, it is the same.
There is still a 1 in 3 chance that they will wear red.

	If the teacher gives a prize to all students wearing white shorts, does everyone have a fair chance of winning?
	Yes, because there are only 2 options for shorts, and both represent a 1 in 2 chance. Therefore, all students are equally likely to win.


Students share their thinking with the class.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot identify possible outcomes from chance experiments.
Students only use manipulatives to list possible outcomes of combination events.
Students use 2 pairs of shorts and 2 coloured T-shirts to form combinations.
	Stage 2 students can identify possible outcomes from chance experiments.
Students use 3 different T-shirts and 3 different shorts to make combinations.
Students create a bingo board to use in a game using the sum of 2 dice. See Resource 40 – two dice bingo (activity adapted from Two-Dice Bingo from NRICH by University of Cambridge (Faculty of Mathematics)).


[bookmark: _Toc152777552]Stage 3 task – sample sizes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
conduct chance experiments with both small and large numbers of trials
create random generators and describe probabilities using fractions.
	Students working towards Stage 3 outcomes are learning to:
assign expected probabilities to outcomes in chance experiments with random generators, including digital simulators, and compare the expected probabilities with the observed probabilities after both small and large numbers of trials
determine and discuss the differences between the expected probabilities and the observed probabilities after both small and large numbers of trials
create random generators to follow specified probabilities or proportions.


Note: the purpose of this lesson is to develop an understanding that in larger sample sizes randomness has less of an effect and that expected and observed probability will be closer the more trials you conduct.
Display Resource 22 – Stage 3 chance representations. Link the representations to learning in Lesson 7.
Provide students with a copy of Resource 41 – chance bingo and 4 blue, green and yellow counters.
Challenge students to design an equally likely spinner using blue, green and yellow that has a 1 in 3 chance of each.
Note: it is important that all students are using the same colours as to represent the expected probability students will combine their bingo boards to play a game later in the lesson.
Explain to students that each square of their bingo board represents one trial, so there will be 12 trials.
Students turn and talk to determine:
the expected frequency of each colour (4 each)
methods of calculating the expected frequency (divide the number of trials by the number of outcomes).
Ask students to shade squares on their bingo board to represent a 1 in 3 chance of each colour. This can be done in multiple ways. However, the 3 rows are an opportunity to use the array structure to support student thinking.
Display Resource 42 – bingo set up. Explain that even though the boards look different, there is still a 1 in 3 chance of each colour.
Individually, students run 12 trials using their created spinner with a paperclip and pencil. Students mark an ‘X’ on a colour on their bingo board when the corresponding colour occurs on their spinner. If all spaces of that colour are filled with an ‘X’, students take a counter of the same colour and place it on the Counter Trash bin (see Figure 28).
[bookmark: _Ref149050371]Figure 28 – game board example
[image: ]
As a class, discuss the differences between the expected frequency (as represented by the colours on the bingo board) and the observed frequencies (as represented by the ‘X’s on the bingo board). Ask students:
Did a particular colour occur more times or fewer times than expected? How do you know? Why?
Does your board look similar or different to other people on the table?
What do the empty spaces on the board tell us? (That all the expected outcomes did not occur).
If your spinner looks different to another person on your table but still represents a 1 in 3 chance, do you think that this caused the differences in your bingo boards?
Note: emphasise randomness as opposed to different representations on spinners of the same chance by reminding students that equally likely can look different as explored in Lesson 6.
Students cut out their bingo board and combine them in groups of 6 to form a 72 square bingo board.
Explain to students that they may now place their (previously trashed) counters anywhere on the larger group board where there is a space of the corresponding colour.
As a class, discuss the questions in the table below.
	Prompts
	Anticipated student responses

	Are there fewer empty spaces on the board now?
	Yes, because we were able to place our counters on anyone’s board and so there were more options to fill the empty spaces.

	What does this tell us about running a larger number of trials?
	I learned expected frequency and observed frequency have random variation. The more trials conducted, the less variation between results and expectation.

	Are the observed frequencies in this larger trial closer to the expected frequency?
	Yes, there are fewer empty spaces in the larger trial so what actually happened is closer to what we expected.

	Do you think that running more trials would get us even closer to the expected frequency again?
	Yes, the more trials you run, the more the observed frequency will look like the expected frequency.


Set up an online probability simulator, such as the NCTM Adjustable Spinner, with a 1 in 3 chance.
As a class, simulate 3 separate trials: 12 spins, 72 spins and 1000 spins. After each trial, show students the experimental graph (by selecting the pie graph icon) so that students can visualise the experimental results compared to the theoretical results.
As a class, discuss:
the variation in the experimental graph over the same number of trials.
Note: this emphasises the randomness that occurs in small sample sizes.
the differences they see between the smaller and larger trials.
why this difference occurs.
how the graph becomes closer to the expected probability as shown on the spinner when the number of trials increases.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 3 students cannot determine and discuss the differences between the expected probabilities and the observed probabilities after both small and large numbers of trials.
When playing bingo, students use a counter to represent the empty space in the individual and group trials. After the group trial, they combine their counters and then share them equally between the 6 people in the group. Students can then compare the number of counters they had in the individual trial.
	Stage 3 students can determine and discuss the differences between the expected probabilities and the observed probabilities after both small and large numbers of trials.
Students create their own spinners and bingo boards to represent a 1 in 2, 1 in 5 and 1 in 10 chance. Students consider the number of trials that might be suitable for a small, medium and large trial number.


[bookmark: _Toc152777553]Discuss and connect the mathematics – 10 minutes
Regroup as a class and summarise the lesson together drawing out key mathematical ideas. Ask:
When using cubes or a tree diagram, how do you know when you have made all the possible combinations? (Stage 2)
Which representation was most helpful to visualise and solve the problem? (Stage 2)
Were the results of the larger bingo board what you expected? Explain? (Stage 3)
Do you think the use of a spinner led to differences in the results? What else could you use? (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record all possible combinations in a chance situation where the outcomes are equally likely? [MAO-WM-01, MA2-CHAN-01]
Can Stage 2 students compare the likelihood of obtaining particular outcomes in a simple chance experiment by predicting, conducting the experiment and comparing the results with the prediction? [MAO-WM-01, MA2-CHAN-01]
Can Stage 3 students determine and discuss the differences between the expected probabilities and the observed probabilities after both small and large numbers of trials? [MAO-WM-01, MA3-CHAN-01]
Can Stage 3 students create random generators to follow specified probabilities or proportions? [MAO-WM-01, MA3-CHAN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UnC2, UnC3, CPr8
Stage 3 – UnC2, UnC3, UnC4, UnC5.


[bookmark: _Resource_1_–]

[bookmark: _Resource_1_–_1][bookmark: _Toc152777554]Resource 1 – fraction words and cards
[image: Fraction words

A table of the following fraction words: sixth, denominator, eighth. Half, fraction, whole. Vinculum, tenth, numerator, number line, fifth, fraction-strip. Third, equal parts, complementary fractions. Whole number, is equal to, quarter. 

An array of fraction cards with the following images. 
A rod with 6 parts five are coloured blue and one part is coloured pink. Two thirds with the denominator circled.  A block cut in eight parts (5 coloured in pink  and 3 parts white). An apple cut in half. Four quarters. Three fourths with an arrow pointing to the vinculum. One tenth.  Two thirds with the numerator circled. Number line from zero to 1 with intervals of thirds. A rod cut in fifths (four coloured grey with one part white). An orange rod cut in three parts. A number line with one, 1 and a half and two marked. The numeral ten. A square cut in half and coloured in yellow. A square in quarters (two parts are yellow and two parts are white). ]


[bookmark: _Resource_2_–][bookmark: _Toc152777555]Resource 2 – fraction picture cards
[image: An array of 15 images. Image 1 is a fraction bar with six parts; five parts blue an one part pink. Image 2 is the fraction two thirds with the denominators circled. Image 3 is an octagon shaded seven parts red and one part yellow. Image four is an apple cut into halves. Image five is a circle divided into 5 equal sectors with one sector labelled with notation one fifth. Image 6 is the fraction 3 fourths with an arrow pointing to the vinculum. Image 7 it is comprised of two flowers; each flower has 1 sixth shaded. Image 8 is the fraction 2 thirds with the numerator circled. Image 9 is a slice of lemon with one quarter missing. Image 10 is a disc on which is presented the numeral 10. Image 11 is a circle divided into 3 sectors; one sector is coloured green. Image 12 is a number line showing one, half and two. Image 13 is a slice of tomato divided into quarters. Image 14 is labelled one tenth. Image 15 is a cross with one quarter shaded purple and 3 quarters shaded pink. ]


[bookmark: _Resource_3_–][bookmark: _Toc152777556]Resource 3 – Stage 2 position representations
[image: A picture of a street map to support viewpoint. A picture with a map and arrow point to a direction. Two bodies back to back to represent a change in direction. Two hands mark an L to make left and right clear to be used for direction. An arrow pointing up to give direction. A grid to support location.]


[bookmark: _Resource_4_–][bookmark: _Toc152777557]Resource 4 – Stage 3 position representations
[image: A resource titled position representations, comprised of 6 images with related text.

Image 1 shows two number lines intersecting at right angles. The text asks:
What does the x and y axis remind you of? 
Why are they numbered this way? 
Where should we start when giving directions? 

Image 2 shows a child on a ladder and a travelator. The text asks:
How can real-world examples help me to think about their horizontal and vertical movement on the plane? 
Which movement comes first?  

Image 3 shows a geoboard, a ruler and a pair of hands. The text asks:
How can tools be used to help me orientate myself within the plane? 
How can they help me to understand the movement that occurs within a transformation? 

Image 4 shows a grid with 4 rectangles of different colours and shades. The text asks:
How can colour coding or shading help me to see patterns in movement and distance? 
How can colour coding help me to understand the order of movement and coordinates?

Image 5 shows an empty Venn diagram and an empty grid table. The text asks:
What patterns do I notice? 
Can I sort coordinates using these patterns to help me understand movement or location within the plane?

Image 6 shows the 4 quadrants of the Cartesian plane. The text asks: 
How do the grid lines help me to accurately pinpoint and describe a location?  
How does the plane help me to describe movement in any direction infinitely?]


[bookmark: _Resource_5_–][bookmark: _Toc152777558]Resource 5 – shape guess line
[image: A pair of identical grids both labelled shape guess lines. each grid has the horizontal axis labelled from A to K on the lines and the vertical axis labelled from 1 to 11 again on the lines. ]

[bookmark: _Resource_6_–][bookmark: _Toc152777559]Resource 6 – shape guess space
[image: A pair of identical grids both labelled shape guess lines. each grid has the horizontal axis labelled from A to J on the lines and the vertical axis labelled from 1 to 10 again on the lines. ]

[bookmark: _Resource_7_–][bookmark: _Toc152777560]Resource 7 – blank Cartesian plane
[image:  A blank Cartesian plane with 4 quadrants. The x-axis is labelled east and West. The vertical axis is labelled North and South.]

[bookmark: _Resource_8_–][bookmark: _Toc152777561]Resource 8 – labelled plane cartoons
[image: A cartoon to represent the thinking of three avatars about differently labelled Cartesian planes. For avatar one (a goat), the Cartesian plane is labelled from A to M on the horizontal axis and from 1 to 13 going down the vertical axis. For avatar 2 (a rabbit) the axes are labelled incorrectly. The x-axis is labelled from 1 to 12 from the left-hand side. The y-axis is labelled from 1 to 12 from the top of the y-axis. For avatar 3 (a rooster) the cartesian plane is correctly labelled, from -6 to 6 on the x-axis and from 6 to -6 on the y-axis.]


[bookmark: _Resource_9_–][bookmark: _Toc152777562]Resource 9 – landmark map
[image: Map with various landmarks such as parks, houses, ponds, hospital, river, house, tree and two other houses. Sticky notes that mark north, east, south and west are placed on the outside of the landmark map. 
]

[bookmark: _Resource_10_–][bookmark: _Toc152777563]Resource 10 – library ladder
[image: The first quadrant of a cartesian plane with axes labelled from the origin to 7. Books are positioned at the following coordinates: 0,6; 1,5; 2.0; 4,3; 6,4. A person is drawn on a step ladder reaching for a blue book positioned at point 4, 3. An arrow is labelled step one: move the ladder horizontally along the X axis. A vertical arrow is labelled step two: the person now climbs vertically in line with the y-axis to get the book.
]

[bookmark: _Resource_11_–][bookmark: _Toc152777564]Resource 11 – colour library ladder
[image: The first quadrant of a Cartesian plane titled library ladder. A green square is located at position 2, 4. To the right of the quadrant is a table titled book coordinates. A subheading states list coordinates. The coordinates two, 4 are included as an example. The x-axis is orange, and the y-axis is blue to help students record the correct coordinate in order. ]


[bookmark: _Resource_12_–][bookmark: _Toc152777565]Resource 12 – bookshelf 1 and 2
[image: Bookshelf 1
Bookshelf three by three grid. 
North, east, south and west placed on the outside of the shelf in a clockwise direction. 
 Kids toys on the shelf, top shelf - teddy, beach ball and rocket. Middle shelf - car, blocks and dinosaur. Bottom shelf - robot, soldier and coloured block.
Bookshelf 2 
Bookshelf three by three grid. 
North, east, south and west placed on the outside of the shelf in a clockwise direction. 
 Kids toys on the shelf, top shelf - teddy, beach ball and rocket. Middle shelf - car, blocks and dinosaur. Bottom shelf - robot, soldier and coloured block.

]


[bookmark: _Resource_13_–][bookmark: _Toc152777566]Resource 13 – landmark map with grid
[image: Grid over the map with various landmarks such as parks, houses, ponds, hospital, river, house, tree and two other houses. Start and finish points marked and the x-axis marked with letters of the alphabet A to N  and y-axis marked with numerals 1 to 8. Compass point is in the right hand corner. 
]


[bookmark: _Resource_14_–][bookmark: _Toc152777567]Resource 14 – journey to Numberland
[image: A recount about an activity completed by Jamie and Riley, following a path between two points on a map. Movement in differing directions gains or loses points. The reader is asked to calculate the points accumulated by Jamie and Riley. Text reads: Jamie and Riley were in Numberland in the suburb of Addition. They had a map like this: They were at point A and they began their journey with 10 points.

For every square they walk to the right on the map, they add five. 

For every square they walk to the left on the map, they take away five.

If they go North (up on the map), they added two for every square, and if they go South (down the map), they take away two for each square. 
The yellow path shows Jamie's route and the green path shows Riley's route.

How many points did they each have when they reached B?
Jamie's score is: 
Riley's score is: ]

[bookmark: _Resource_15_–][bookmark: _Toc152777568]Resource 15 – Cartesian plane
[image:  A cartesian plane showing all four quadrants from -6 to 6. graph of x and y axis.

]

[bookmark: _Resource_16_–][bookmark: _Toc152777569]Resource 16 – carrot hunt
[image: An board for the game carrot hunt. Carrots are located at these coordinates: -5, 6; -2, 3; -4, -2; -3,-5; 2,1; 4, 5; 2, -2; 4, -5. 
To the right of the board is a table titled carrot coordinates. That table has three columns with the headings origin, travelator and lift. To the right of the table is an image of a rabbit, a lift and a travelator. at the bottom of the page is a box titled rabbit holes. In that box are the instructions to label the following coordinates: 3,4; -5,3; 0,-3; 6,-4; -4,-5. 
]

[bookmark: _Resource_17_–][bookmark: _Toc152777570]Resource 17 – supermarket map
[image: A colourful grid 10 by 10 with text. X-axis has the letters A to J marked and y-axis has the numbers 1 to 10 marked. Text around the grid say: Baking, frozen food, dairy, deli, meat, vegetable, fruit, pasta, chips, lollies, eggs, rice, snack, pet, clean and check-out. 

]


[bookmark: _Resource_18_–][bookmark: _Toc152777571]Resource 18 – supermarket instructions 1 and 2
[image: ]


[bookmark: _Resource_19_–][bookmark: _Toc152777572]Resource 19 – 100 square grid
[image: 100 square grid.]

[bookmark: _Resource_20_–][bookmark: _Toc152777573]Resource 20 – target and directional cards
[image: An array of 16 different cards showing a coordinate and a cross to represent the 4 quadrants of the cartesian plane. The coordinates are: -1,2; -2,3; 4,1; 2,2; -2,-2; -4,-1; 2,-4; 4,-2; -3,-5; -1,-3, 2,-1; 3,-5.
An array of 4 separate cards. Card one is labelled backwards and up, card 2 is labelled forwards and up, card 3 is labelled backwards and down and card 4 is labelled forwards and down. ]

[bookmark: _Resource_21_–][bookmark: _Toc152777574]Resource 21 – Stage 2 chance representations
[image: ]


[bookmark: _Resource_22_–][bookmark: _Toc152777575]Resource 22 – Stage 3 chance representations
[image: A poster titled chance representations comprised of 6 images with related text.

Image 1 shows a number line from 0 to 1, labelled 'Linear scale'. The text asks: How can a scale from 0 to 1 help me to describe chance? 
How can I think about partitioning this scale to represent equal and unequal chance? 

Image 2 shows a bag of counters, a die and a 4 part spinner, labelled 'random generators'. The text asks:
How do different generators represent different possible outcomes?
How can they support our reasoning about chance? 
How can they support our language?

Image 3 shows 3 highlighters, labelled 'colour coding'. The text asks:
How can colour coding help me visualise chance as parts of a whole? 
How can colour coding help me to understand if things are equally likely or unequally likely? 

Image 4 shows 2 different fraction strips, labelled fraction strips/wall. The text asks:
How do fraction strips help me to think about chance as a part of the total possibilities?
How can they help me to understand that the same chance can look different? 

Image 5 shows a half, 0.75 and 25%, labelled 'numerical representation'. The text asks:
How does expressing chance as a fraction, decimal or percentage help us to build a shared understanding? 
How does it change the language we use when describing chance? 

Image 6 shows a dot plot graph, labelled 'dot plots'. The text asks:
How can dot plots help me to visualise the outcomes of chance situations? 
How can they be used to compare expected frequency and observed frequency?]


[bookmark: _Resource_23_–][bookmark: _Toc152777576]Resource 23 – chance statements
[image: Sort these statements using the chance scale.
You can be born twice.
You can survive without any help on the surface of the sun.
You can roll a 1 as likely as you can roll any other number on a dice.
You will eat lunch today.
You can hold your breath for 6 hours.
You can choose a red or black card from a standard deck of cards.
You can move faster than light.
You can eat eggs for breakfast, lunch and dinner.
You can roll either an odd or even number on a dice.
You can flip a heads or tails on a coin.
You can board a flight overseas today.
You can survive on 4 hours sleep a night.]


[bookmark: _Resource_24_–][bookmark: _Toc152777577]Resource 24 – carnival games
[image: A chance game with red cups and blue balls. Text: Aim of the game: The carnival host covers 2 blue counters and 1 red counter with 3 cups and shuffles the order of it. The cups are lifted. The player wins if the red counter is in the centre. The carnival host wins if the red counter is not in centre.]

[bookmark: _Resource_25_–][bookmark: _Toc152777578]Resource 25 – numerical phrases
[image:  A resource called chance numbers. The following numbers are listed: 50%, 1 in 2, 0.1, 0.75, 25%, 0.25, 1.25, 0.5, 0 – 1, 1/3, 1/4. there is also a circle split into halves. 1/2 is shaded orange and the other half is shaded blue.]

[bookmark: _Resource_26:_Colloquial][bookmark: _Resource_26_–][bookmark: _Toc152777579]Resource 26 – colloquial terms
[image: A resource titled chance language. It has the following phrases listed on it: not likely, likely, 100% chance, when pigs fly, impossible, never, 50-50, no chance, certain, lost cause, in the bag, Buckley's or none, not in my wildest dreams, once in a blue moon, could go either way.]

[bookmark: _Resource_27_–][bookmark: _Toc152777580]Resource 27 – cards and strips
[image: ]

[bookmark: _Resource_28_–][bookmark: _Toc152777581]Resource 28 – What is fair?
[image: ]


[bookmark: _Resource_29_–][bookmark: _Toc152777582]Resource 29 – fairness reference sheet
[image: Reference sheet for determining fairness:
First is a diagram of a pie chart with four colours.
Text:  There are 4 equally partitioned colours. Does this make it inherently fair? 

On the surface, students may assume that it is fair based on the theoretical probability without considering the conditions of the chance experiment.

Using the same spinner, if the condition of the chance experiment is to only land on the red colour. What are the chances of this happening? 

There is a 1 in 4 chance on landing on red opposed to a 3 in 4 chance of landing on purple, green or blue. Because of this, this chance experiment is unfair.

Secondly, there is a dice with text and numbers. 
Text: This is a regular dice with 6 standard faces that are all the same size. Does this make it inherently fair? 
Students may assume that it is fair without considering the conditions of the chance experiment. 
In this example, if the condition is to roll an even number. What are the chances of this happening?
There is a 1 in 2 chance of rolling an odd number and a 1 in 2 chance rolling an even number. Because of this, this experiment is fair.]


[bookmark: _Resource_30_–][bookmark: _Toc152777583]Resource 30 – random generators
[image: A diagram of a game

Description automatically generated]


[bookmark: _Resource_31_–][bookmark: _Toc152777584]Resource 31 – carnival host vs player
[image: ]


[bookmark: _Resource_32_–][bookmark: _Toc152777585]Resource 32 – sentence stems
[image: A resource showing CLOZE passages for students to complete.
For every ________ equal parts, one is ___________, therefore, I have a 1 in ________ chance of getting ___________. 

There is a ____ in ____ chance of getting ___________, I can represent this as ______. 

There are _____ possible outcomes, represented by __________ equal parts. Therefore, there is an equal chance of each one occurring. 

There is the same chance that I will get _______ compared to another possible outcome so there is an equal chance. 
]


[bookmark: _Resource_33_–][bookmark: _Toc152777586]Resource 33 – fair and unfair
[image: Game titled Fun Fair or Fun Unfair with two carnival tents. 
Game 1 
Two people playing a board game around a table with spinners. 
Game 2 
Five coloured spinners and one person holding the arrow for spinning. Easel titled spin to win with a yellow and purple spot.
]


[bookmark: _Resource_34_–][bookmark: _Toc152777587]Resource 34 – equally likely cartoons
[image: A resource labelled equally likely cartoon with 4 avatars: an owl, a rabbit, a rooster and a goat. Each avatar has a bag of counters and fraction strips that represent the proportion of different coloured counters in each bag. 

The owl has a bag with two yellow, 2 blue, two purple and two green counters. the fraction strips are drawn to show four quarters and eight eighths. The fraction strip colours match the colours of the counters in the bag. 

The rabbit as a bag with 3 yellow, 3 purple, 3 blue, 2 green and one orange counter. The fraction strip colours match the colours of the counters in the bag and drawn to represent the fractional part of the collection. 

The rooster has a bag with two yellow, 2 blue, two purple, one green and one orange counter. The fraction strips are drawn to match the colours and fractional parts of the counters. 

The goat has a bag with three yellow, three purple, 3 blue and three green counters. The fractional strips are drawn to show four quarters and 12 twelfths. 
]


[bookmark: _Resource_35_–][bookmark: _Toc152777588]Resource 35 – mystery bags
[image: ]


[bookmark: _Resource_36_–][bookmark: _Toc152777589]Resource 36 – mystery bags support
[image: A diagram titled picking a red marble. On the left are three bags labelled starting bags. Inside each bag are 4 differently coloured counters. On the right side of the diagram are different representations of how to adjust the number of counters in the bag without changing the likelihood of pulling out a red counter.]


[bookmark: _Resource_37_–][bookmark: _Toc152777590]Resource 37 – dot plot match
[image: A resource titled dot plot match. For each random generator there is a dot plot graph for the students to match. The random generators are a coin, a three-part spinner, a bag with four different coloured counters and a standard die. the first dot plot graph has options A B C and D. The second dot plot graph has options A&B. The third plot graph has options A B C D E and F. The final dot plot graph has options A B and C. ]


[bookmark: _Resource_38_–][bookmark: _Toc152777591]Resource 38 – frequency thinking
[image: A resource titled frequency thinking with three student avatars. 

The first student is thinking' There is a 1 in 2 chance of getting heads or tails. That is the same as a 2 in 4 chance. So if I toss a coin 4 times, I should get heads 2 times and tails 2 times. The expected frequency for each outcome would be 2.' There is a fraction strip to represent her thinking.  

The second student is thinking 'It's also the same as a 3 in 6 chance so if I toss a coin 6 times, then I should get heads 3 times and tails 3 times. The expected frequency for each outcome would be 3.' There is a different fraction strip to represent her thinking. 

The third student is thinking' Oh wow! It's the same as a 4 in 8 chance too. So if I toss a coin 8 times, then I should get heads 4 times and tails 4 times. The expected frequency for each outcome would be 4.' There is a fraction strip to represent her thinking as well. 
]


[bookmark: _Resource_39_–][bookmark: _Toc152777592]Resource 39 – coloured cubes key
[image: A graphic showing coloured cubes to match clothing of the same colour. Cubes represent red, orange and yellow shirts. Additional cubes represent blue and white shorts.]


[bookmark: _Resource_40_–][bookmark: _Toc152777593]Resource 40 – two dice bingo
[image: ]


[bookmark: _Resource_41_–][bookmark: _Toc152777594]Resource 41 – chance bingo
[image: A resource titled chance bingo. On the left is a six-part spinner. In the middle is a bingo board drawn as a 3 by 4 array. On the right hand side is a rubbish bin labelled counter trash. ]


[bookmark: _Resource_42_–][bookmark: _Toc152777595]Resource 42 – bingo set up
[image: A resource titled bingo set up. This has three different coloured representations of the resource titled chance bingo. There are three spinners which are coloured two parts blue, two parts green and two parts yellow. Each spinner has a matching bingo board with 12 boxes. The first bingo board has a row of four blue boxes a row of four green boxes and a row of four yellow boxes. The other two bingo boards have the coloured boxes in the correct proportions but randomly distributed within the board. ]


[bookmark: _Toc152777596]Syllabus outcomes and content
[bookmark: _Toc152777597]Stage 2
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Additive relations A: Recognise and explain the connection between addition and subtraction
MAO-WM-01, MA2-AR-01
	
	
	
	
	
	
	
	

	Use number relation principles to solve related problems (Reasons about relations)
	
	
	
	
	x
	x
	
	

	Demonstrate how addition and subtraction are inverse operations
	
	
	
	
	
	
	x
	

	Use the complement principle of addition and subtraction (Reasons about relations)
	
	
	
	
	
	x
	
	

	Explain and check solutions to problems, including by using the inverse operation
	
	
	
	
	x
	
	
	

	Partitioned fractions A: Create fractional parts of a length using techniques other than repeated halving
MAO-WM-01, MA2-PF-01
	
	
	
	
	
	
	
	

	Make thirds of a length
	
	x
	
	
	
	
	
	

	Create fifths of a length
	
	x
	
	
	
	
	
	

	Partitioned fractions A: Model and represent unit fractions, and their multiples, to a complete whole on a number line
MAO-WM-01, MA2-PF-01
	
	
	
	
	
	
	
	

	Model fractions with fraction strips and diagrams for halves, quarters, eighths, thirds
	x
	x
	x
	
	
	
	
	

	Recreate the whole unit from a fractional part ( ,  ,  , and ) Reversible reasoning)
	x
	x
	
	
	
	
	
	

	Geometric measure A: Position: Interpret movement on a map
MAO-WM-01, MA2-GM-01
	
	
	
	
	
	
	
	

	Orient a map to determine directions to travel
	x
	x
	
	
	
	
	
	

	Describe a route taken on a map using landmarks and directional language
	x
	
	
	
	
	
	
	

	Geometric measure A: Position: Locate positions on grid maps
MAO-WM-01, MA2-GM-01
	
	
	
	
	
	
	
	

	Locate positions by coordinating horizontal and vertical references
	
	
	x
	
	
	
	
	

	Use the array (row and column) structure of grid maps to locate position, horizontal before vertical
	
	
	x
	
	
	
	
	

	Geometric measure B: Position: Create and interpret grid maps
MAO-WM-01, MA2-GM-01
	
	
	
	
	
	
	
	

	Create simple maps and plans from an aerial view, labelling grid references
	
	
	
	x
	
	
	
	

	Identify and mark locations on maps and plans, given their grid references
	
	
	x
	x
	
	
	
	

	Geometric measure B: Position: Use directional language and describe routes with grid maps
MAO-WM-01, MA2-GM-01
	
	
	
	
	
	
	
	

	Use a given grid map and compass directions (N, S, E, W) to plan, describe and show a route from one location to another
	
	x
	
	x
	
	
	
	

	Use natural resources or landmarks to identify north, south, east, west
	x
	
	
	
	
	
	
	

	Chance A: Identify possible outcomes from chance experiments
MAO-WM-01, MA2-CHAN-01
	
	
	
	
	
	
	
	

	Use the term outcome to describe any possible result of a chance experiment
	
	
	
	
	x
	
	x
	

	Record all possible outcomes in a chance experiment where the outcomes are equally likely
	
	
	
	
	
	x
	
	

	Record all possible combinations in a chance situation where the outcomes are equally likely
	
	
	
	
	x
	
	
	x

	Chance B: Describe the likelihood of outcomes of chance events
MAO-WM-01, MA2-CHAN-01
	
	
	
	
	
	
	
	

	Use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring
	
	
	
	
	x
	
	x
	

	Compare the likelihood of obtaining particular outcomes in a simple chance experiment by predicting, conducting the experiment and comparing the results with the prediction
	
	
	
	
	
	x
	x
	x
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[bookmark: _Toc152777598]Stage 3
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems 
MAO-WM-01, MA3-AR-01
	
	
	
	
	
	
	
	

	Apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging (Reasons about relations)
	
	
	
	
	x
	
	
	

	Use place value to add or subtract 3 or more numbers with different numbers of digits
	
	
	
	
	
	x
	x
	

	Representing quantity fractions A: Recognise the role of the number 1 as representing the whole
MAO-WM-01, MA3-RQF-01
	
	
	
	
	
	
	
	

	Justify the need for fractions to refer to the number 1 as the common whole (Reasons about quantity)
	x
	
	
	
	
	
	
	

	Representing quantity fractions A: Compare and order common unit fractions
MAO-WM-01, MA3-RQF-01
	
	
	
	
	
	
	
	

	Compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line
	
	
	x
	
	
	
	
	

	Representing quantity fractions B: Build up to the whole from a given fractional part
MAO-WM-01, MA3-RQF-01
	
	
	
	
	
	
	
	

	Generate the whole quantity from non-unit fractional parts such as quarters, eighths, thirds, sixths, fifths and tenths (Reversible reasoning)
	
	x
	
	
	
	
	
	

	Geometric measure A: Position: Explore the Cartesian coordinate system 
MAO-WM-01, MA3-GM-01
	
	
	
	
	
	
	
	

	Recognise that the grid-map reference system gives the area of a location and the number plane identifies a specific point
	x
	
	
	
	
	
	
	

	Identify that in the coordinate system the lines are numbered, not the spaces
	x
	
	
	
	
	
	
	

	Identify the point of intersection of the 2 axes as the origin, having coordinates (0, 0)
	x
	
	
	
	
	
	
	

	Plot and label points, given coordinates, on the number plane in the first quadrant, describing the horizontal position first, followed by the vertical position
	
	x
	
	
	
	
	
	

	Identify and record the coordinates of given points on the number plane in the first quadrant
	
	x
	
	
	
	
	
	

	Geometric measure B: Position: Use the 4 quadrants of the coordinate plane
MAO-WM-01, MA3-GM-01
	
	
	
	
	
	
	
	

	Plot and label points, given coordinates, in all 4 quadrants of the number plane
	
	
	x
	x
	
	
	
	

	Identify and record the coordinates of given points on the number plane in all 4 quadrants
	
	
	x
	x
	
	
	
	

	Describe changes to coordinates when a point is translated or reflected across an axis
	
	
	
	x
	
	
	
	

	Data A: Collect categorical and discrete numerical data by observation or survey
MAO-WM-01, MA3-DATA-02
	
	
	
	
	
	
	
	

	Collect ordinal or nominal categorical data, and discrete numerical data through observation or by conducting surveys
	
	
	
	
	
	x
	x
	

	Data A: Choose and use appropriate tables and graphs
MAO-WM-01, MA3-DATA-01
	
	
	
	
	
	
	
	

	Tabulate collected data with and without the use of digital technologies such as spreadsheets
	
	
	
	
	
	
	x
	x

	Chance A: List outcomes of chance experiments involving equally likely outcomes and represent probabilities 
MAO-WM-01, MA3-CHAN-01
	
	
	
	
	
	
	
	

	Use the term probability to describe the numerical value that represents the likelihood of an outcome of a chance experiment
	
	
	
	
	x
	
	
	

	Recognise that outcomes are described as equally likely when any one outcome has the same chance of occurring as any other outcome
	
	
	
	
	
	x
	
	

	Represent probabilities of outcomes of chance experiments using fractions
	
	
	
	
	
	x
	
	

	Establish that the total of the probabilities of the outcomes of a chance experiment equals one
	
	
	
	
	x
	
	
	

	Discuss the imprecise meaning of commonly used chance words including possible, likely and unlikely
	
	
	
	
	x
	
	
	

	Chance B: Compare observed frequencies of outcomes with expected results
MAO-WM-01, MA3-CHAN-01
	
	
	
	
	
	
	
	

	Use the term frequency to describe the number of times a particular outcome occurs in a chance experiment
	
	
	
	
	
	
	x
	

	Compare the expected frequencies of outcomes of chance experiments with observed frequencies, including where the outcomes are not equally likely
	
	
	
	
	
	
	x
	

	Explain why observed frequencies of outcomes in chance experiments may differ from expected frequencies, and how this relates to randomness
	
	
	
	
	
	
	x
	

	Chance B: Create random generators and describe probabilities using fractions
MAO-WM-01, MA3-CHAN-01
	
	
	
	
	
	
	
	

	Create random generators to follow specified probabilities or proportions
	
	
	
	
	
	
	
	x

	Use knowledge of benchmark fractions, decimals and percentages to assign probabilities to the likelihood of outcomes
	
	
	
	
	
	x
	
	

	Chance B: Conduct chance experiments with both small and large numbers of trials
MAO-WM-01, MA3-CHAN-01
	
	
	
	
	
	
	
	

	Assign expected probabilities to outcomes in chance experiments with random generators, including digital simulators, and compare the expected probabilities with the observed probabilities after both small and large numbers of trials
	
	
	
	
	
	
	
	x

	Determine and discuss the differences between the expected probabilities and the observed probabilities after both small and large numbers of trials
	
	
	
	
	
	
	
	x
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TURN YOUR BODY
* How does this change how | see left and right?
¢ How does this help me to visualise the space
around you?

MOVE AROUND THE MAP

¢ Do things look different?
¢ How did it change my thinking of left and right?
¢ What does it look like from this viewpoint?

TURN THE MAP
¢ Do things look different?
¢ How did it change my thinking of left and right?
¢ What does it look like from this viewpoint?

S Lm

MAKE AN L
¢ Does this make left and right clear?
e Canluseitinall directions?

USE A POINTER

* How does this change the way I give directions?
* Do | need another tool to help visualise?

USE A GRID

* How does this help me to pinpoint a location?
* How does it change the way | describe location?
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2 NUMBER LINE
: u S SHADING/COLOUR
b ¢ What does the x and y axis remind you of? l ‘ l * How can colour coding or shading help me to see patternsin

* Why are they numbered this way? movement and distance?

¢ Where should we start when giving directions? * How can colour coding help me to understand the order of
3 movement and coordinates?

EVERYDAY REFERENCES . TABLES/CATEGORIES

¢ How can real-world examples help me to think about their
horizontal and vertical movement on the plane?
¢ Which movement comes first?

* What patterns do | notice?
¢ Can | sort coordinates using these patterns to help me
understand movement or location within the plane?

MANIPULATIVES

* How can tools be used to help me orientate myself within the
plane?

¢ How can they help me to understand the movement that occurs
within a transformation?

GRID/COORDINATE PLANE

* How do the grid lines help me to accurately pinpoint and
describe a location?

* How does the plane help me to describe movement in any
direction infinitely?
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VISUALISATION

‘Seeing in your mind’, both statically and dynamically
Manipulating objects in your mind

Imagining from someone else’s perspective
Imagining what you can not see

By describing landmarks that students can see
from a particular perspective, it helps them

By using a pointer or moving around the map,
visualise their position within the map.

students are better able to visualise what we might
see from a particular location and use language to
describe this.
By representing position using a grid,
students can better visualise their position
and refine their language to help describe a
position.

STAGE 2
POSITION

Everyoneis a
mathematician

By representing the robot code to and from a
location as a mirror image, students can visualise
and describe that a return journey is the opposite

of the original journey.

By turning to visualise themselves in the map,
students can use their L fingers to help
describe position. &

REPRESENTATION LANGUAGE

¢ We can move between a range of e« Symbolic and nonverbal language (gestures)
representations to support understanding « Topic-specific language (formal/informal)
« Examples/non-examples + Language of reasoning
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(0,0)

Step 1: Move the ladder
horizontally along the x-axis

Step 2: The person
now climbs vertically
in line with the y-axis

to get the book
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JOURNEY TO NUMBERLAND

Jamie and Riley were in Numberland in the suburb of Addition. They had a map like this:

— 5 5 — They were at point A and they began their journey with 10 points.
T b For every square they walk fo the right on the map, they add five.
+
’ For every square they walk to the left on the map, they take away five.
-2 A If they go North (up on the map), they added two for every square, and if they go South
l (down the map), they take away two for each square.
4 -5 i 4
The yellow path shows Jamie's route and the green path shows Riley's route. T
How many points did they each have when they reached 8? *2 b
Jamie's score is: 2

Riley's score is:

Jamie

Riley
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CARROT
COORPINATES

Origin Travelator Lift

RABBIT
HOLES

Plot the following coordinates:
. 3,4
* (-5,3)
* (0,-3)
. (6,-4)
e (-4,-5)
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By using graphs and diagrams, students
can visualise possible outcomes and
describe the discrepancies between

expected and observed outcomes.

By exploring language and representation
using a variety of manipulatives, students
are able to visualise what likely, unlikely
and equally likely truly means.

VISUALISATION

‘Seeing in your mind’, both statically and dynamically
Manipulating objects in your mind
Imagining from someone else’s perspective
Imagining what you can not see

By using graphs and diagrams, students can
visualise possible outcomes and describe the
discrepancies between expected and observed
outcomes.

By visualising chance on a linear scale, students can
describe and represent what more or less likely looks
like in a variety of situations.

STAGE 2
CHANCE

Everyoneis a

mathematician )
By using language such as 'for every 4 parts, 2

are red'’, students can visualise chance as part of

pa
N

a whole and represent this in many ways.

REPRESENTATION LANGUAGE

« We can move between a range of « Symbolic and nonverbal language (gestures)
representations to support understanding « Topic-specific language (formal/informal)

« Examples/non-examples

« Language of reasoning
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SUPERMARKET PLANNING 1

A supermarket has its shelves laid out in a plan that uses a grid
reference based on letters A to J (horizontal) and 1 to 10 (vertical).

It has items in the following places:
Baking A2 - A3
Dairy A10 - C10
Clean C2

Frozen food A4 - A9
Pasta D8

Rice C5

Deli D10 - E10

Eggs E6

Meat F10 - 110
Chips F8
FruitJ2-J3
Vegetables J4 - J9
Snacks G5

Lollies H7

Pet E3

Check out G2

|
Yo

SUPERMARKET PLANNING 2

A supermarket has its shelves laid out in a plan that uses a grid
reference based on letters A to J (horizontal) and 1 to 10 (vertical).

It has items in the following places:

Pasta D8
Rice C5

Eggs E6
Snacks G5
Clean C2
Lollies H7
Chips F8

Pet E3
Check out G2
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LINEAR SCALE
* What does a scale remind us of?
¢ How does a scale support us in thinking about the likelihood of
chance?
¢ How can they support our language?

LIST OUTCOMES
¢ Where do we use lists in real life?
¢ How can lists help us to remember and think about options?
¢ Is the order in a list important?

MANIPULATIVES

¢ How can manipulatives help us to visualise a situation?
¢ Why are they useful in representing how situations can change?
¢ How can they support our language?

RANDOM GENERATORS
* How do different generators represent different possible
outcomes?
¢ How can they support our reasoning about chance?
¢ How can they support our language?

DIAGRAMS
¢ How can diagrams represent a situation or our thinking?
¢ How can they help us to think sequentially?
¢ How can they support our language?

GRAPHS
¢ How can graphs be used to represent the outcome of a
chance experiment?
¢ Are they more useful than words?
¢ How can they support our language?
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gl

LINEAR SCALE
* How can a scale from O to 1 help me to describe chance?
* How can | think about partitioning this scale to represent
equal and unequal chance?

RANDOM GENERATORS

* How do different generators represent different possible
outcomes?

* How can they support our reasoning about chance?

* How can they support our language?

COLOUR CODING

* How can colour coding help me visualise chance as parts of a
whole?

* How can colour coding help me to understand if things are
equally likely or unequally likely?

FRACTION STRIPS/WALL
* How do fraction strips help me to think about chance as a
part of the total possibilities?
* How can they help me to understand that the same chance
can look different?

NUMERICAL REPRESENTATION
¢ How does expressing chance as a fraction, decimal or
percentage help us to build a shared understanding?

* How does it change the language we use when describing
chance?

DOT PLOTS

* How can dot plots help me to visualise the outcomes of chance
situations?

¢ How can they be used to compare expected frequency and
observed frequency?
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SORT THESE STATEMENTS USING THE CHANCE
You can be born twice. SCALE.

You can survive without any help on the surface of the sun.

You canroll al as likely as you can roll any other number on a dice.
You will eat lunch today.

You can hold your breath for 6 hours.

You can choose a red or black card from a standard deck of cards.
You can move faster than light.

You can eat eggs for breakfast, lunch and dinner.

You can roll either an odd or even number on a dice.
You can flip a heads or tails on a coin.

You can board a flight overseas today.

You can survive on 4 hours sleep a night.
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Aim of the game: The carnival host covers 2 blue counters and 1red counter
with 3 cups and shuffles the order of it. The cups are lifted. The player wins if

the red counter is in the centre. The carnival host wins if the red counter is not
in centre.

Keep track of your score!

Carnival Host Player

"2 "2
~ ~
1st play J

2nd play «
3rd play J ‘ o .

Sample scoring sheet. Sample game set up.
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CHANCE LANGUAGE

Not likely
When pigs fly
Fifty-fifty
Lost Cause

Not in my
wildest dreams

Likely
Impossible
No chance
In the bag

Onceina
blue moon

100% chance
Never
Certain
Buckley's or none

Could go
either way
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VISUALISATION

‘Seeing in your mind’, both statically and dynamically
Manipulating objects in your mind

Imagining from someone else's perspective
Imagining what you can not see

By representing patterns within the coordinate
plane, students are supported to visualise and
describe the location of a point within a plane.

By using representations such as travelators, lifts and
library ladders, students are supported to visualise
horizontal and vertical movement across the plane and
describe location using x and y coordinates.

STAGE 3
POSITION

Everyoneis a
mathematician

By representing transformations using
shading, students can visualise and describe
how shapes would look when reflected across

an axis.

By describing location using language alone,
students develop an understanding that a
coordinate system offers an easier way to

visualise and describe precise location.

N

REPRESENTATION LANGUAGE

« We can move between a range of o Symbolic and nonverbal language (gestures)
representations to support understanding + Topic-specific language (formal/informal)
« Examples/non-examples « Language of reasoning
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IS IT FAIR?

There are 4 equally partitioned colours. Does this make it inherently
fair?

On the surface, students may assume that it is fair based on the
theoretical probability without considering the conditions of the
chance experiment.

Using the same spinner, if the condition of the chance experiment is to
only land on the red colour. What are the chances of this happening?

Thereis a1in 4 chance on landing on red opposed to a 3 in 4 chance of
landing on purple, green or blue. Because of this, this chance

experiment is unfair. /
Y 3
Vs "

Outcome 1 Outcome 2

REFERENCE SHEET

IS IT FAIR?

This is a regular dice with 6 standard faces that are all the same size.
Does this make it inherently fair?

Students may assume that it is fair without considering the
conditions of the chance experiment.

In this example, if the condition is to roll an even number. What are
the chances of this happening?

There s a1in 2 chance of rolling an odd number and a 1in 2 chance
rolling an even number. Because of this, this experiment is fair.

For every even. we have an odd.

Even
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Lo =i
A
HOST V PLAYER

If you are the carnival host, which would you prefer?
If you are the player, which would you prefer?
Explain which spinner represents a fair chance.

GAME 1 GAME 2

Spinner Spinner2 Spinner 1 Spinner2

Aim: To win, you need to land on red. Aim: To win, you need to land on blue.
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SENTENCE
SUEMS

e Forevery equal parts, one is , therefore,  haveal
in chance of getting

e Thereisa___in___ chance of getting , | can represent
this as .

e There are possible outcomes, represented by equal

parts. Therefore, there is an equal chance of each one occurring.

e There is the same chance that | will get
possible outcome so there is an equal chance.

compared to another
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PICKING A RED MARBLE?

G

Adjusting counters in the bags so that

STARTING BAGS: "' for every 2 marbles, one of them is red
S 7 S7 S 7 -

5

“ ‘ ‘ ‘

5
K
o
5
KB
5
8
o
5
KB
5

The chance of picking a red counter in Kol

eachbag is 1in 4. y JpT Adding red counters so that for every 2 marbles, one of

TO CHANGE THE CHANCE TO 1IN 2’ them is red.

o ‘
;

Adding different coloured counters in some bags so that the
statement for every 2 marbles, one of them is red is true.

Note: Representation is important. It mioht be useful to make pairs of marble where one is any colour and the other is red.
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VISUALISATION

‘Seeing in your mind’, both statically and dynamically
Manipulating objects in your mind

Imagining from someone else's perspective
Imagining what you can not see

By visually representing random generators in
a variety of ways, students can describe and
visualise the same probability in different
ways.

By representing chance using colour coded fraction
strips, we support students to visualise and describe
the probability of particular outcomes.

STAGE 3
CHANCE

Everyoneis a
mathematician

By exploring language, students develop an
understanding that chance can be represented on a O-1
scale and visualise what more or less likely looks like

within that scale.

By using numerical representations and
chance language on a number line, students
can describe and visualise chance in different
ways.

N

REPRESENTATION LANGUAGE

« We can move between a range of o Symbolic and nonverbal language (gestures)
representations to support understanding « Topic-specific language (formal/informal)
« Examples/non-examples ¢« Language of reasoning
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Thereis a1in2 chance of getfing heads or fails.
That is the same as a2 in4 chance. Soiif1fossa
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Jimes. The expected frequency for each outcome
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Oh wow It's the same as a 4 in 8 chance foo.
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Roll and use the sum of 2 dice to make a match on your bingo card. What numbers should you
put on your bingo board? Are there numbers that should be used more often?

The winner is the first player to place 4 counters in a row, column or diagonal.
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There are multiple ways a1in
3 chance can be represented

Spinner Bingo Board

. T
Students use a pencil and
paperclip to create a spinner

S;airmer Bingo Board
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Counters that one student
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1,

Student diagram using the lines:

L 3
* @&
L 3
- R

The dots form the corners of a square,
which was the intended shape.

0

Student diagram using the spaces:

B c o £ F & B |

This does not clearly make a square
shape.

3




image10.png




image11.png
Map style menu

Toggle on grid lines
in Google Earth
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Stage 2
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Al 8 ¢ 0 € F G H I
Finish

Teacher identified landmarks:
Green House. hospital. park and pond

My Directions:
Start at L1 (green house).
Move north o L2.
Continue over the bridge to K4,
Move north to K5.

Quarter turn to the west to G5 (hospita.
Quarter turn to the north and move to G7.
Quarter turn to the west and move to D7 (park).
Quarter turn to the south and move to D4.
Quarter turn to the west and move to C4 (pond).
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Model how to use a
highlighter or pencil to mark
the horizontal distance from

the point to the y-axis and
how this can be extended
into the second quadrant.

Repeat this
marking process
across the x-axis
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Student A flips
over the top 2
cards.

Student A flips over a @ 2 @

third card.

= 7 4 9
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If the third card
drawn is not
between the others,
the player does not
getanything.

If the third card
drawn is between
the others, the
player takes a
counter.
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Record the 4 Desired outcomes
1]23]5[6]7]810] pmwe o DTCNETE
outcomeasa 8 Total possible outcomes
The student then part of awhole

shades outcomes that
will result in a win.




image23.png
100

68

32

100-68=32
100-32=68




image24.png
Give students strips of paper
approximately 3 cm x20 cm that

they willfold to partition \’
—

1
Head: Tail
ieads ails
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On the equally likely
cartoon, label each
fraction strip as shown
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4 trials/coin toss.

Model how expected frequency
for 4 trials of a coin flip can be
represented on a dot plot.

12 trials/coin toss.

o
[
o
o
b

Model a dot plot of
expected frequency for
12 trials of  coin flip.
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