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Visual representations help understand aspects of the world (chance and position) 
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[bookmark: _Toc158364023]Unit description and duration
This unit introduces the big idea that visual representations help understand aspects of our world for 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
[bookmark: _Int_5FHmozOQ]predict and describe possible outcomes from chance experiments
use visualisation, language and multiple representations of position and chance concepts.
[bookmark: _Toc158364024]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
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-CHAN-01 records and compares the results of chance experiments
[bookmark: _Toc158364025]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 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: _Toc158364026]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
[bookmark: _Int_fLYh8hAJ]interpreting simple maps by identifying objects in different locations
[bookmark: _Int_rc2faNjT]identifying and describing the chance of possible outcomes for familiar activities and events.


[bookmark: _Int_YIu2iQiH]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.

[bookmark: _Hlk153871775]Teachers can support student learning and reasoning in this unit by connecting language, representations and visualisation for both position and chance (see Figure 1 and Figure 2). 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: We measure to learn about, navigate and describe the world around us (NSW DoE 2023).
[bookmark: _Ref143765387]Figure 1 – pedagogical support – 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.]
[bookmark: _Ref153872241]Figure 2 – pedagogical support – 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.
]

[bookmark: _Toc158364027]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	[bookmark: _Hlk148951223]Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intention:
model and represent unit fractions, and their multiples, to a complete whole on a number line
	Lesson core concept: Aboriginal and Torres Strait Islander peoples were the original map makers.
Core concept learning intentions:
interpret movement on a map
use directional language and describe routes with grid maps
	Lesson duration: 60 minutes
Resource 1 – position representations
Resource 2 – object map
Resource 3 – pointer
What are song lines? (1:52)
Gujingga Songline (4:01)
4 identical cardboard/paper strips
Counters
Envelopes
Scissors
Sticky notes
Various classroom objects
Writing materials

	Lesson 2
Daily number sense learning intention:
model and represent unit fractions, and their multiples, to a complete whole on a number line
	Lesson core concept: natural resources, landmarks and universal directional language can be used to navigate.
Core concept learning intentions:
interpret movement on a map
use directional language and describe routes with grid maps
	Lesson duration: 65 minutes
Resource 3 – pointer
Resource 4 – landmark map
2 identical cardboard/paper strips
Scissors
Sticky notes
String
[bookmark: _Int_HcoEKjNb]Various materials, such as dominoes, cotton balls, paper and blocks
· Writing materials

	Lesson 3
Daily number sense learning intention:
model and represent unit fractions, and their multiples, to a complete whole on a number line
	Lesson core concept: map locations can be identified using grid references.
Core concept learning intentions:
locate positions on grid maps
create and interpret grid maps
	Lesson duration: 60 minutes
Resource 5 – bookshelf
Resource 6 – bookshelf with grid
Resource 7 – landmark map with grid
Resource 8 – Journey to Numberland
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: maps identify locations within a local environment.
Core concept learning intentions:
create and interpret grid maps
use directional language and describe routes with grid maps
	Lesson duration: 60 minutes
Resource 9 – example supermarket
Resource 10 – supermarket instructions
Resource 11 – 100 square grid
Resource 12 – shopping list
Resource 13 – supermarket map
Resource 14: Supermarket instructions 2
· Writing materials

	Lesson 5
Daily number sense learning intention:
recognise and explain the connection between addition and subtraction
	Lesson core concept: the outcome of chance experiments can be described and recorded.
Core concept learning intentions:
[bookmark: _Int_cZS32WMP]identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events
	Lesson duration: 60 minutes
Resource 15 – chance representations.
Resource 16 – chance scale
Resource 17 – chance statements
Resource 18 – carnival game
Coloured counters
Cups
Writing materials

	Lesson 6
Daily number sense learning intention:
recognise and explain the connection between addition and subtraction
	[bookmark: _Int_Wa0MO3Ok]Lesson core concept: outcomes from chance experiments can be predicted, recorded and compared.
Core concept learning intentions:
[bookmark: _Int_Ok1uiLfn]identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events
	Lesson duration: 60 minutes
Resource 19 – what is fair?
Resource 20 – fairness reference sheet
Resource 21 – random generators
Resource 22 – carnival host vs player
Class set of dice
Individual whiteboards
[bookmark: _Int_aTlQjUQG]Playing cards (Ace to 10)
· Writing materials

	Lesson 7
Daily number sense learning intention:
recognise and explain the connection between addition and subtraction
	Lesson core concept: outcomes from chance experiments can be predicted, recorded and compared.
Core concept learning intentions:
[bookmark: _Int_4GjTM6Vs]identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events
	Lesson duration: 65 minutes
Resource 23 – mystery bags
Resource 24 – mystery bags support
Coloured counters
Individual whiteboards
[bookmark: _Int_vbT1Xn87]Playing cards (Ace to10)
· Writing materials

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: record and compare the results of chance experiments.
Core concept learning intentions:
[bookmark: _Int_5xmLkKyT]identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events
	Lesson duration: 60 minutes
Resource 25 – coloured cubes key
Resource 26 – two dice bingo
Coloured cubes
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc158364028]Lesson 1
Core concept: Aboriginal and Torres Strait Islander peoples were the original map makers.
[bookmark: _Daily_number_sense:_1][bookmark: _Toc158364029]Daily number sense – partitioning a line– 10 minutes
[bookmark: _Int_Sror1AQI]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 are learning to:
model and represent unit fractions and their multiples to a complete whole on a number line.
	Students can:
· model halves, quarters and eighths.


These fraction activities build on concepts taught in Stage 2 Unit 4. It is important that students can describe the relationship between the size of the denominator and the size of the fractional part – the larger the denominator, the smaller the fractional part.
Mr Rashim drew a line and marked a half, a quarter and an eighth on the line. Ask students to draw what this may have looked like.
1. Ask students to share their drawing with a partner and explain their thinking.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
· Can students model halves, quarters and eighths? 
[MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
· InF2, InF3, InF4.


[bookmark: _Toc158364030]Core lesson – tools used in mapping – 40 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 are learning to:
interpret movement on a map
use directional language and describe routes with grid maps.
	Students can:
describe a route taken on a map using landmarks and directional language (including Aboriginal stories, trading routes or songlines of journeys)
[bookmark: _Int_6prE6Dmp]use natural resources and landmarks to identify north, south, east and west.


Note: for each lesson on position in this unit and Stage 2 Unit 28, students can enhance their understanding of position by using various representations or tools. These representations and tools can be collaboratively constructed with students or provided as a resource, see Resource 1 – 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 peoples 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 Nicholls (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?
[bookmark: _Int_L4ofDDHE]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 Stellar navigation and mathematics.
[bookmark: _Int_6oRX1aY4]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.
Display Resource 2 – object map. Explain to students that they will be creating their own oral map for the objects they place on their tabletop.
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.
[bookmark: _Int_6LE11uHw]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 stands on a different side of the desk, see Figure 3.
[bookmark: _Ref142556151]Figure 3 – object map activity
[image: Four students standing around a desk. Various classroom objects placed on the table to represent landmarks. Counters placed beside 4 objects that need to be included in a verbal route described by students.]
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?

	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 Resource 3 – pointer to support the description of the oral map. 
	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: _Toc158364031]Discuss and connect the mathematics – 10 minutes
As a class, discuss the following:
What is important to include in the directions that we give?
How can tools such as compass points and landmarks help us to give and understand directions?
Is one more effective than the other? Why?


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students describe a route taken on a map using landmarks and directional language (including Aboriginal stories, trading routes or songlines of journeys)? [MAO-WM-01, MA2-GM-01]
[bookmark: _Int_2hh7Hw0I]Can students use natural resources and landmarks to identify north, south, east and west? [MAO-WM-01, MA2-GM-01]
	Links to National Numeracy Learning Progressions (NNLP):
PoL4.




[bookmark: _Lesson_2][bookmark: _Toc158364032]Lesson 2
Core concept: natural resources, landmarks and universal directional language can be used to navigate.
[bookmark: _Daily_number_sense:][bookmark: _Toc158364033]Daily number sense – complementary fractions– 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 are learning to:
model and represent unit fractions, and their multiples, to a complete whole on a number line 
	Students can:
model fractions with diagrams for halves, quarters, eighths and thirds on a number line
determine the complementary fractional part needed to complete one whole.


1. Revise the term ‘complementary’ in relation to fractions.
1. Draw a diagram with a fractional part missing, see Figure 4.
[bookmark: _Ref158360984]Figure 4 – complementary fraction
[image: A fraction strip with 0, 1/4, 1/2 and 3/4 and 1 marked underneath the strip. The first 3 quarters are shaded, and the last quarter is labelled ‘complement’.]
1. Ask student to identify the complementary fractional part needed to complete one whole and explain their reasoning.
1. Students create their own diagram and have a partner identify the complementary fraction. 
Ask students to collect and keep their fraction strips in an envelope. Place all pieces into the envelope and keep for Lesson 3.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students model fractions with diagrams for halves, quarters, eighths and thirds on a number line? [MAO-WM-01, MA2-PF-01]
· Can students determine the complementary fractional part needed to complete one whole? [MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF5.


[bookmark: _Toc158364034]Core lesson – navigating landmark maps – 40 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 are learning to:
interpret movement on a map
use directional language and describe routes with grid maps.
	Students can:
orient a map to determine directions to travel
use a 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 4 – 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.
[bookmark: _Int_FXuhBxWq]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 places their Resource 3 – pointer 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.
[bookmark: _Int_v2JmRN68]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 5.
[bookmark: _Ref142556256]Figure 5 – landmark map with string
[image: Map with various landmarks such as parks, houses, ponds, hospital, river, house, tree and 2 other houses. Sticky notes labelling north, east, south and west placed on the outside of the landmark map. ]
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?

	Students cannot orient a map to determine directions to travel.
Students use Resource 3 – pointer to support route directions.
Students make a simple route with one turn through the map.
	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/half-turn) and left/right in their directions.
Students plan a return journey for their route.


[bookmark: _Toc158364035]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?
Did you notice anything about using left/right when facing different directions?
How can tools such as compass points and landmarks help us to give and understand directions?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students orientate a map to determine directions to travel? [MAO-WM-01, MA2-GM-01]
Can students use a 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]
	Links to National Numeracy Learning Progressions (NNLP):
Pol3, Pol5.




[bookmark: _Lesson_3][bookmark: _Toc158364036]Lesson 3
Core concept: map locations can be identified using grid references.
[bookmark: _Toc158364037]Daily number sense – re-create wholes – 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 are learning to:
Model and represent unit fractions, and their multiples, to a complete whole on a number line.
	Students can:
determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds)
recreate the whole unit from a fractional part ( , ,  and  ).


1. Draw a diagram of a fractional part, see Figure 6.
[bookmark: _Ref158360328]Figure 6 – recreating wholes
[image: A fraction strip with 0 and one-quarter
marked, and the space between these numbers is shaded. There is empty space on the strip representing the whole.]
1. Ask:
If this is a quarter of the strip, how big is the whole strip?
How do you know?
Can you make or draw a model or diagram to show the whole?
Select students to share their models and explain their reasoning.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds)? MAO-WM-01, MA2-PF-01]
Can students recreate the whole unit from a fractional part (, ,  and )? MAO-WM-01, MA2-PF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF2, InF3, InF4.


[bookmark: _Toc158364038]Core lesson – grid references – 40 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 are learning to:
locate positions on grid maps
create and interpret grid maps.
	Students 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 Resource 5 – bookshelf. 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 prompt table.
The table below 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 Resource 6 – bookshelf with grid. 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, the convention dictating 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 7.
[bookmark: _Ref142556320]Figure 7 – bookshelf grid map
[image: Bookshelf 3 by 3 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 7 – landmark map with grid. Review the directional language needed to use landmarks and compass points to navigate.
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 8.
[bookmark: _Ref142556386]Figure 8 – student work sample
[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. instructions included: Start at L1 (green house), 
Move north to L2,
Continue over the bridge to K4,
Move north to K5,
Quarter turn to the west to G5 (hospital),
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).]
Provide pairs of students a copy of Resource 7 – landmark map with grid and writing materials.


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

	Students cannot locate positions on grid maps.
Students track with their finger along one column or one row and name the landmarks they come across.
Encourage students to use their fingers or rulers to cross reference the row and column to locate a specific landmark using a grid map. 
Students can shade the rows and columns to help determine specific locations on the grid.
	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 8 – Journey to Numberland (adapted from Journeys in Numberland from NRICH by University of Cambridge).


[bookmark: _Toc158364039]Discuss and connect the mathematics – 10 minutes
Regroup as a class and ask students:
Where have you seen the grid reference system used before? Draw in the real-life context of maps.
How has the grid reference system changed the way you describe a location?
Does using a grid make it easier to represent or visualise a location?
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 assessment.
	Assessment opportunities
	Links

	What to look for:
Can students locate positions by coordinating grid references? [MAO-WM-01, MA2-GM-01]
Can students use the array (row and column) structure of grid maps to locate position, horizontal before vertical? 
[MAO-WM-01, MA2-GM-01]
Can students identify and mark locations on maps and plans, given their grid references? [MAO-WM-01, MA2-GM-01]
	Links to National Numeracy Learning Progressions (NNLP):
PoL5.




[bookmark: _Lesson_4][bookmark: _Toc158364040]Lesson 4
Core concept: maps identify locations within a local environment.
[bookmark: _Toc158364041]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: _Toc158364042]Core lesson – everyday application of directions – 40 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 are learning to:
create and interpret grid maps
use directional language and describe routes with grid maps.
	Students 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 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.
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 9 – example supermarket.
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/landmarks take up multiple squares on a grid. See Resource 9 – example supermarket.
[bookmark: _Int_u9qZPA3f]Provide students with a copy of Resource 10 – supermarket instructions and Resource 11 – 100 square grid.
[bookmark: _Int_6nhIoEeM]Students label the horizontal axis with letters and vertical axis with numbers on Resource 11 – 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 on Resource 12 – shopping list to make their banana cake.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot create a simple map or plan from an aerial view, labelling grid references.
Provide students with Resource 13 – supermarket map. Support students to locate items on the shopping list.
Ask students to only map locations with single grid references using Resource 14 – supermarket instructions 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: _Toc158364043]Discuss and connect the mathematics – 10 minutes
As a class, discuss the following:
How do grid representations help you to navigate?
How do grid references change the language that you use when describing routes?
When is it most effective to use grid references? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students create simple maps and plans from an aerial view, labelling grid references? [MAO-WM-01, MA2-GM-01]
Can students identify and mark locations on maps and plans, given their grid references? [MAO-WM-01, MA2-GM-01]
Can 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]
	Links to National Numeracy Learning Progressions (NNLP):
PoL5.




[bookmark: _Lesson_5][bookmark: _Toc158364044]Lesson 5
Core concept: the outcome of chance experiments can be described and recorded.
[bookmark: _Toc158364045]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 are learning to:
recognise and explain the connection between addition and subtraction.
	Students can:
use number relation principles to solve related problems
explain and check solutions to problems, including using the inverse operation.


This activity is an adaptation of Target Number from Math for Love.
1. Write a 2-digit ‘target’ number on the board.
Using whiteboards, students write down as many different number sentences that have the target number as the answer. Students use addition and/or subtraction as the operations. 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 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 students use number relation principles to solve related problems? [MAO-WM-01, MA2-AR-01]
Can students explain and check solutions to problems, including by using the inverse operation? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7.


[bookmark: _Toc158364046]Core lesson – language of chance – 30 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 are learning to:
[bookmark: _Int_ij6liFeq]identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events.
	Students can:
[bookmark: _Int_WOYIh3Zv]use the term outcome to describe any possible result of a chance experiment
[bookmark: _Int_oMIKLMar]record all possible combinations in a chance situation
use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring.




For each lesson on chance in this unit and Stage 2 Unit 28, students can enhance their understanding by using various representations or tools. These representations and tools can be constructed with students or provided as a resource for them, see Resource 15 – chance representations.
[bookmark: _Int_7MzlS9cZ][bookmark: _Int_GgNmX5Qb]Note: the purpose of this lesson is to explore terms such as fair, unfair, possible, impossible, likely, unlikely, equally likely and certain in the context of everyday statements and chance situations to develop a shared understanding of the terms.
[bookmark: _Int_rBnnrQlC]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.
[bookmark: _Int_gJA6F2Vm]Outcome: a possible result from an experiment or trial.
Discuss outcomes of random generators such as rolling dice, spinning a spinner, dealing cards from a deck, taking coloured counters from a bag.
Display, read and discuss Resource 16 – chance scale.
Display, read and discuss Resource 17 – chance statements.
Provide students with a copy of Resource 17 – chance statements and ask them to position each statement along the chance scale.
Share student solutions. 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.
[bookmark: _Int_FqrNm97C][bookmark: _Int_Q2dmkUnQ][bookmark: _Int_e7eSqKZY]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.
Co-construct definitions and create an anchor chart for the terms on the chance scale.
[bookmark: _Toc158364047]Consolidation and meaningful practice – 20 minutes
This activity is an adaptation of Two and One from NRICH by University of Cambridge.
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 18 – carnival game 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.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Is this game fair? Why or why not?
	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 because red has a 1 in 3 chance of being in the middle. 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?
	Make all the counters are blue.
Make sure there are no red counters.

	How can the game be changed to make it certain that the player will win?
	Make sure all the counters are red.

	Can the game be changed to make it fair?
	We could change a blue to green counter.
Note: this is still not fair as there is still a 1 in 3 chance of red in the middle.
We could make 2 of the counters red.
Note: this changes the chance of red in the centre in favour of the player. It is still not a fair game.
With an odd number of counters, you cannot make it fair.

	Is it always true that, if there is not an equal chance of winning, the game is not fair?
	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.


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

	Students cannot describe the likelihood of outcomes of chance events.
Students sort the statements on Resource 17 – 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.
	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 9. Ask if the game is now fair and whether students can derive a rule for fair and unfair versions of this game.


[bookmark: _Ref142556490]Figure 9 – modified carnival game
[image: Four red cups upside down. First cup has a red ball under it, second has a blue ball under it, third has a red ball under it and the fourth has a blue ball under it. ]


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the term outcome to describe any possible result of a chance experiment? [MAO-WM-01, MA2-CHAN-01]
Can students record all possible combinations in a chance situation? [MAO-WM-01, MA2-CHAN-01]
Can students use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring? [MAO-WM-01, MA2-CHAN-01]
	Links to National Numeracy Learning Progressions (NNLP):
UnC2, UnC3, CPr8.




[bookmark: _Lesson_6][bookmark: _Toc158364048]Lesson 6
[bookmark: _Int_qtcISNii]Core concept: outcomes from chance experiments can be predicted, recorded and compared.
[bookmark: _Daily_number_sense:_2][bookmark: _Toc158364049]Daily number sense – closest to 100 – 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 are learning to:
recognise and explain the connection between addition and subtraction.
	Students can:
use number relation principles to solve related problems.
use the complement principle of addition and subtraction.


This activity is an adaptation of Closest to 100 (additive strategies) from Mathematics K–12 by State of New South Wales (Department of Education).
1. The aim of the game is to use addition or subtraction to get close to a total of 100.
The winner of the game is the player with the lowest points.
Provide pairs of students with a whiteboard and a pack of cards, Ace–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.
Players score zero points if they can get exactly 100. Players score points based on the difference between their total and 100. 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 an inverse principle, see Figure 10.
[bookmark: _Ref142556534]Figure 10 – bar model example
[image: A bar model with numbers one hundred at the top 68 and 32 at the bottom. Equations beside the bar model are 100 - 68 = 32 and 100 - 32 = 68

]
Note: a bar model is made up of rectangles, representing the part-part-whole relationship. 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 students use number relation principles to solve related problems? [MAO-WM-01, MA2-AR-01]
Can students use the complement principle of addition and subtraction? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7.


[bookmark: _Toc158364050]Core lesson – fair and unfair – 40 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 are learning to:
[bookmark: _Int_3AenXpZZ]identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events.
	Students can:
[bookmark: _Int_lXPM3J5e]record all possible outcomes in a chance experiment where the outcomes are equally likely
[bookmark: _Int_3AEI6o7P][bookmark: _Int_uoKHuilw]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 19 – what is fair? Identify and discuss examples and non-examples of what fair looks like.
Distribute copies of Resource 19 – 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 20 – 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 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.

	Is this fair? Why or why not? (See Resource 20 – 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 or 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 21 – random generators.
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 a fair chance of winning.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	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 22 – carnival host vs player.
	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: _Toc158364051]Discuss and connect the mathematics – 10 minutes
Ask a class, discuss:
As the carnival game host, how did you ensure your game was unfair? What did you need to think about?
As the player, how did you change the game so that it became fair?
[bookmark: _Int_HNQQpOs6]What language or representation helped you to think about this challenge? (List possible outcomes, draw the generators or use language such as ‘for every 4 sections on the spinner, one is red, therefore I have a one in 4 chance’).
What do you now consider to be fair?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students record all possible outcomes in a chance experiment where the outcomes are equally likely? [MAO-WM-01, MA2-CHAN-01]
Can 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]
	Links to National Numeracy Learning Progressions (NNLP):
UnC3, CPr8.




[bookmark: _Lesson_7][bookmark: _Toc158364052]Lesson 7
[bookmark: _Int_nISIaf2o]Core concept: outcomes from chance experiments can be predicted, recorded and compared.
[bookmark: _Toc158364053]Daily number sense – closest to … – 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 are learning to:
recognise and explain the connection between addition and subtraction.
	Students can:
demonstrate how addition and subtraction are inverse operations.


This activity is an adaptation of Closest to 100 (additive strategies) from Mathematics K–12 by State of New South Wales (Department of Education).
1. Repeat Lesson 6 ‘Daily number sense’ with a different target number.
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.
In pairs provide students with a whiteboard and a pack of cards Ace–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.
Players score zero points if they can get to the target number. Otherwise, players score points based on the difference between their total and the selected target number.
Students record their number sentence and score on their whiteboard.
Ask students to represent their equation using a bar model and record the inverse operations for their number sentence. See Figure 11.
[bookmark: _Ref142556679]Figure 11 – inverse operations example
[image: A bar model with the number 78 at the top and 66 and 12 at the bottom.
Equations: 78 = 66 + 12
78 - 66 = 12
78 - 12 = 66]
Note: a bar model is made up of rectangles, representing the part-part-whole relationship. The whole bar on top is labelled 78 and the 2 rectangles below are labelled 66 and 12. The rectangles are collectively the same length as the whole bar and show the proportion of their value.
Repeat the task for a new target number.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students demonstrate how addition and subtraction are inverse operations? [MAO-WM-01, MA2-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7.


[bookmark: _Toc158364054]Core lesson – equal chance – 40 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 are learning to:
[bookmark: _Int_jAlHL8mU]identify possible outcomes from chance experiment
describe the likelihood of outcomes of chance events.
	Students can:
[bookmark: _Int_J8sWfpLo]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 
[bookmark: _Int_7E1WWPQ7][bookmark: _Int_gFG18Lsp]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 from Module 3 ‘Hexagon Fill’ from Big ideas to start strong across K–6 by State of New South Wales (Department of Education).
Draw or display Resource 23 – 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? (1 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 24 – mystery bags support)
What does a 1 in 2 chance mean in this game? (For every 2 counters, one counter is red.)
[bookmark: _Int_EqCbakPm]Provide students with a selection of coloured counters and Resource 23 – 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?

	[bookmark: _Int_LH5MWfEz]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.
	[bookmark: _Int_9RSxdcfG]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: _Toc158364055]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?
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.
How did a 1 in 2 chance look different or the same as a 1 in 3 chance?
Which has a higher chance of occurring: a 1 in 2 chance or a 1 in 3 chance? Why?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the term outcome to describe any possible result of a chance experiment? [MAO-WM-01, MA2-CHAN-01]
Can students use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring? [MAO-WM-01, MA2-CHAN-01]
Can 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]
	Links to National Numeracy Learning Progressions (NNLP):
UnC3, CPr8.




[bookmark: _Lesson_8][bookmark: _Toc158364056]Lesson 8
Core concept: record and compare the results of chance experiments.
[bookmark: _Toc158364057]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: _Toc158364058]Core lesson – combinations – 35 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 are learning to:
[bookmark: _Int_gn91psiA]identify possible outcomes from chance experiments
describe the likelihood of outcomes of chance events.
	Students can:
[bookmark: _Int_nUI5O1Pa]record all possible combinations in a chance situation where the outcomes are equally likely
[bookmark: _Int_i5g0zQkN][bookmark: _Int_8h6T5eNF]compare the likelihood of obtaining particular outcomes in a simple chance experiment by predicting, conducting the experiment and comparing the results with the prediction.


[bookmark: _Int_djvwx7qJ]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 University of Cambridge (Faculty of Mathematics).
Display Resource 25 – 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:
[bookmark: _Int_YqMHDTP8]What strategy did you use when making your combinations? (For example, starting with one colour of 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)
[bookmark: _Int_S3XXbZFg]Model combinations using a tree diagram and discuss how this representation can be used to systematically include possible combinations, see Figure 12.
[bookmark: _Ref142556749]Figure 12 – 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 the questions from the prompt table.


The table below 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.

	[bookmark: _Int_zhIWQCGQ]Is it equally likely that a student is wearing different colour 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-shirt 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 a 2 in 3 chance of wearing something else.
The student is twice as likely not to be wearing orange.

	Is it less likely that a student is wearing a 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. 

	Is it equally likely that a student is wearing a red T-shirt or an orange T-shirt? Explain your reasoning.
	Same as above.

	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.

	If the teacher gives a prize to all students wearing an orange T-shirt, does everyone have a fair chance of winning?
	No, because there are 3 options for T-shirts and orange represents a 1 in 3 chance, therefore 2 in 3 students do not have a chance of winning.


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

	[bookmark: _Int_k5qaaqGv]Students cannot identify possible outcomes from chance experiments.
[bookmark: _Int_aZtiST1z]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.
	[bookmark: _Int_WnhR6vh6]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 26 – two dice bingo. (Activity adapted from Two dice bingo from NRICH by University of Cambridge)


[bookmark: _Toc158364059]Consolidation and meaningful practice – 15 minutes
[bookmark: _Int_BonExOCF]Challenge students to consider the possible combinations if we added a third piece of clothing, for example, a hat in 2 different colours. Students create combinations using coloured cubes or the tree diagram.
Regroup as a class and ask:
This time, what strategy did you use when making your combinations?
Have you made all the possible combinations? How do you know?
How does an extra 2 items of clothing affect the number of combinations?
Which representation most helped you to visualise the situation?


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students record all possible combinations in a chance situation where the outcomes are equally likely? 
[MAO-WM-01, MA2-CHAN-01]
Can 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] 
	Links to National Numeracy Learning Progressions (NNLP):
UnC3, CPr8.




[bookmark: _Resource_1:_Position][bookmark: _Resource_1_–][bookmark: _Toc158364060]Resource 1 – position representations
[image: Representations to enhance students understanding of position:
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?
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 you body - How does this change how I see left and right? How does this help me to visualise the space around you?
Use a grid – How does this help me to pinpoint a location? How does it change the way I describe location?
Use a pointer – How does this change the way I give directions? Do I need another tool to help visualise?
Make an L – Does this make left and right clear? Can I use it in all directions?]


[bookmark: _Resource_2:_Object][bookmark: _Toc158364061]Resource 2 – object map
[image: Various classroom objects placed on the table to represent landmarks. Counters placed beside objects that need to be included in a verbal route.
North, East, South and West are labelled on sticky notes on the edges of the table.]

[bookmark: _Resource_3:_Pointer][bookmark: _Toc158364062]Resource 3 – pointer
[image: A grid of 3 by 3 arrows pointing to the right. 

]

[bookmark: _Resource_4:_Landmark][bookmark: _Toc158364063]Resource 4 – landmark map
[image: Map with various landmarks such as a park, houses, a pond, a hospital, a river, a house, a tree and 2 other houses. Sticky notes north, east, south and west placed on the outside of the landmark map. ]

[bookmark: _Resource_5:_Bookshelf][bookmark: _Toc158364064]Resource 5 – bookshelf
[image: Bookshelf 3 by 3 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 bear, beach ball and rocket. 
Middle shelf - car, blocks and dinosaur. Bottom shelf - robot, soldier and coloured block.]

[bookmark: _Resource_6:_Bookshelf][bookmark: _Toc158364065]Resource 6 – bookshelf with grid
[image: Bookshelf with a 3 by 3 grid overlaid. Kids toys on the bookshelf, top shelf - teddy, beach ball and rocket. Middle shelf - car, blocks and dinosaur. Bottom shelf - robot, soldier and coloured block.]

[bookmark: _Resource_7:_Landmark][bookmark: _Toc158364066]Resource 7 – landmark map with grid
[image: Grid over a map with various landmarks such as a park, houses, a pond, a hospital, a river, a house, a tree and 2 other houses. The x-axis marked with letters of the alphabet A to N  and y-axis marked with numerals 1 to 8. Compass point in the right hand corner. 
]

[bookmark: _Resource_8:_Journey][bookmark: _Toc158364067]Resource 8 – 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: __]
[image: Two 6 by 6 grids with the letters A and B in certain locations. Students can make up their journey from A to B by using the grids.
]

[bookmark: _Resource_9:_Example][bookmark: _Toc158364068]Resource 9 – example supermarket
[image: A colourful grid 10 by 10 with text representing an example supermarket. x-axis is marked with the letters A to J and the y-axis is marked with numbers 1 to 10. Text around the grid reads: Baking, Frozen food, Dairy, Deli, Meat, Vegetables, Fruit, Pasta, Chips, Lollies, Eggs, Rice, Snack, Pet, Clean and Check-out. ]

[bookmark: _Resource_10:_Supermarket][bookmark: _Toc158364069]Resource 10 – supermarket instructions
[image: Supermarket Planning.
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 - I10
Chips F8
Fruit J2 - J3
Vegetables J4 - J9
Snacks G5
Lollies H7 
Pet E3 
Check out G2.]

[bookmark: _Resource_11:_100][bookmark: _Toc158364070][bookmark: _Int_2RiuyfYZ]Resource 11 – 100 square grid
[image: 100 square grid.]

[bookmark: _Resource_12:_Shopping][bookmark: _Toc158364071]Resource 12 – shopping list
[image: Four identical shopping lists. List includes:
Butter (dairy)
Milk (dairy)
Eggs
Banana
M&Ms (lollies)
Flour (baking).]

[bookmark: _Resource_13:_Supermarket][bookmark: _Resource_13_–][bookmark: _Toc158364072]Resource 13 – supermarket map
[image: A colourful grid 10 by 10 with text. The x-axis is marked with the letters A to J and the y-axis is marked with the numbers 1 to 10. Text around the grid: Baking, Frozen food, Dairy, Deli, Meat, Vegetable and Fruit.
]

[bookmark: _Resource_14:_Supermarket][bookmark: _Resource_14_–][bookmark: _Toc158364073]Resource 14 – supermarket instructions 2
[image: Text: Supermarket Planning.
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.
]

[bookmark: _Resource_15:_Chance][bookmark: _Toc158364074]Resource 15 – chance representations
[image: Representations to enhance students understanding of chance:
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?]


[bookmark: _Resource_16:_Chance][bookmark: _Toc158364075]Resource 16 – chance scale
[bookmark: _Resource_17:_Chance][image: A chance scale with text: impossible, unlikely, equally likely, likely, certain. Words spaced evenly along the line.]

[bookmark: _Resource_17:_Chance_1][bookmark: _Toc158364076]Resource 17 – 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_18:_Carnival][bookmark: _Toc158364077]Resource 18 – carnival game
[image: A carnival chance game with a sample game set up of 3 red cups, 2 blue balls and 1 red counter and a sample scoring sheet.
Aim of the game: The carnival host covers 2 blue counter 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_19:_What][bookmark: _Toc158364078]Resource 19 – what is fair?
[image: A board game with different coloured circles/spinners, cards, dice and sacks of marbles placed on 4 by 3 grid. 

]

[bookmark: _Resource_20:_Random][bookmark: _Resource_20:_Fairness][image: A board game with different coloured circles/spinners, cards, dice and sacks of marbles placed on 4 by 3 grid. 
]

[bookmark: _Resource_20:_Fairness_1][bookmark: _Toc158364079]Resource 20 – fairness reference sheet
[image: Reference sheet for determining fairness:
First is a diagram of a pie chart with four equally partitioned colours (purple, red, blue and green).
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_21:_Random][bookmark: _Toc158364080]Resource 21 – random generators
[bookmark: _Resource_21:_Carnival][bookmark: _Resource_22:_Carnival][image: A group of different coloured objects:
Spinner with 5 equal colours, die, coin, a sack with coloured marbles and a hand of 5 playing cards.]

[bookmark: _Resource_22:_Carnival_1][bookmark: _Toc158364081]Resource 22 – carnival host v player
[bookmark: _Resource_22:_Mystery][image: A game with a carnival theme: Host versus player. 
Instructions:  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 has 2 spinners. Spinner 1 has four equally partitioned parts with the colours purple, red, blue and green. Spinner 2 has four equally partitioned parts with the colours, purple, red, blue and red. The aim of Game 1 is: To win, you need to land on red. 
Game 2 has 2 spinners. Spinner 1 has 8 equally partitioned parts. Two parts are orange, 3 parts are blue, 2 parts are pink and one part is green.   
Spinner 2 has 2 halves with one half being green and one half being blue.
The aim of Game 2 is: To win, you need to land on blue.]

[bookmark: _Resource_23:_Mystery_1][bookmark: _Toc158364082]Resource 23 – mystery bags
[image: A line of 3 empty bags. 

]

[bookmark: _Resource_23:_Mystery][bookmark: _Resource_24:_Mystery][bookmark: _Toc158364083]Resource 24 – mystery bags support
[bookmark: _Resource_24:_Coloured][bookmark: _Resource_25:_Coloured][image: A diagram titled picking a red marble. On the left are 3 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_25:_Coloured_1][bookmark: _Toc158364084]Resource 25 – 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_25:_Two][bookmark: _Resource_26:_Two][bookmark: _Toc158364085]Resource 26 – two dice bingo
[image: Two Dice Bingo game;
4 by 4 blank grid.
Text: 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.]

[bookmark: _Toc158364086]Syllabus outcomes and content
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: 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
	
	
	
	
	

	Determine the complementary fractional part needed to complete one whole (halves, quarters, eighths, thirds) (Reasons about relations)
	
	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
	
	
	
	
	
	
	
	

	[bookmark: _Int_Sj32jznG]Orient a map to determine directions to travel
	x
	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
	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
	
	
	
	
	
	
	

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

	[bookmark: _Int_DxQtYqzv]Use the term outcome to describe any possible result of a chance experiment
	
	
	
	
	x
	
	x
	

	[bookmark: _Int_5DPMW7yY]Record all possible outcomes in a chance experiment where the outcomes are equally likely
	
	
	
	
	
	x
	
	

	[bookmark: _Int_fZ3RHAE7]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
	
	
	
	
	
	
	
	

	[bookmark: _Int_tFdqsLa0]Use the terms equally likely, likely and unlikely to describe the chance of everyday events occurring
	
	
	
	
	x
	
	x
	

	[bookmark: _Int_Qd5geiYj][bookmark: _Int_SUyca4pc]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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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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JOURNEY TO NUMBERLAND

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

Here is a different grid for you to make up some journeys of your own, beginning at A and ending at B.
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SUPERMARKET PLANNING
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SUPERMARKET PLANNING

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
52 =1 + What does a scale remind us of?
Q ’ + How does a scale support us in thinking about the likelihood of

— = chance?
* 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?

®  LIST OUTCOMES DIAGRAMS

. * Where do we use lists in real life? * How can diagrams represent a situation or our thinking?
L + How can lists help us to remember and think about options? * How can they help us to think sequentially?

I « Isthe order in a list Important? + How can they support our language?

L

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?

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?
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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 canrollalas 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 canroll 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 counter 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
incentre.

Keep track of your score!

Carnival Host

Player

st play.

v

2nd play

v

3rd play.

v

sample scoring sheet.

‘2 e
AlA
® & o

Sample game set up.
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REFERENCE SHEET

IS IT FAIR? IS IT FAIR?

G Thereare 4 equally partitioned colours. Does this makeit inherently This is a regular dice with 6 standard faces that are all the same size.

fair? - - Does this make it inherently fair?
L 3
® o
On the surface, students may assume that it is fair based on the > Students may assume that it is fair without considering the
theoretical probability without considering the conditions of the (Y conditions of the chance experiment
chance experiment. o 0 0
) In this example, if the condition is to roll an even number. What are

Using the same spinner, if the condition of the chance experiment is to

- X the chances of this happening?
only land on the red colour. What are the chances of this happening?

Thereis a1in 2 chance of rolling an odd number and a 1in 2 chance

Thereis a1in 4 chance on landing on red opposed to a 3 in 4 chance of rolling an even number. Because of this, this experiment s fair.

landing on purple, green or blue. Because of this, this chance

experiment is unfair. / . B .
z . s ..
A s v :

s

For every even, we have an odd.

Outcome 1 Outcome 2
Even Odd
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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 1 Spinner 2 Spinner 1 Spinner 2

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