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[bookmark: _Toc112876281][bookmark: _Toc130888692]Unit description and duration
This two-week unit provides opportunity to further develop students’ knowledge, skills, and understanding of patterns. Students are provided opportunities to:
understand that patterns have an element of repetition, meaning something repeats over and over and over again
recognise that the repeating element in a pattern can be called the repeating core
use the pattern core to create patterns, extend the patterns of others, and identify the missing elements within patterns
develop an understanding that number bonds and dice structures are forms of mathematical patterns we trust
understand that some patterns grow (the pattern increases by the same amount in each subsequent term) and shrink (the pattern decreases by the same amount in each subsequent term)
identify, describe, and create patterns when counting forwards or backwards in twos, fives, and tens
use objects, pictures, words, and numbers to represent and prove ideas
apply knowledge of counting sequences to solve problems involving equal groups.
Mathematics K–10 Syllabus © 2022 NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales.
[bookmark: _Toc112876282][bookmark: _Toc130888693]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
identifying repeating patterns and how they repeat over and over and over again
recognising that a group of objects and shapes can be sorted and classified in different ways
using everyday language to describe and compare the features of shapes and objects
continuing a repeating pattern made from shapes by referring to distinguishing features such as colour or size.


[bookmark: _Toc112876283][bookmark: _Toc130888694]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons; syllabus focus areas and content groups; and resources.
	[bookmark: _Hlk113464135]Lesson
	Syllabus focus area and content groups
	Resources

	Lesson 1: Repeating patterns 1
65 minutes
Patterns have a core that repeats over and over and over again.
	[bookmark: _Int_oTiMt6dL]Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond
Continue and create number patterns
Two-dimensional spatial structure A
2D shapes: Recognise and classify shapes using obvious features
	Resource 1: Shape train
Resource 2: AB patterns
Resource 3: What’s this pattern?
A variety of counters or objects
Concrete materials, such as 2D geometric shapes
Writing materials

	Lesson 2: Repeating patterns 2
60 minutes
Identifying the repeating core of a pattern is a strategy which assists with determining a missing element.
	Representing whole numbers A
Continue and create number patterns
Represent the structure of groups of ten in whole numbers
Two-dimensional spatial structure A
2D shapes: Recognise and classify shapes using obvious features
Two-dimensional spatial structure B
Represent, combine and separate two-dimensional shapes
	Counters
Concrete materials, such as 2D geometric shapes, interlocking cubes
Mini whiteboards
Paper
Sticky notes
Writing materials

	Lesson 3: Dice dots everywhere!
70 minutes
Arrangements of dots can be used to quantify small and large collections.
	[bookmark: _Int_PTn4oG72]Representing whole numbers A
Continue and create number patterns
Represent numbers on a line
Represent the structure of groups of ten in whole numbers
Combining and separating quantities A
Recognise and recall number bonds up to ten
Combining and separating quantities B
Represent and reason about additive strategies
Forming groups A
Count in multiples using rhythmic and skip counting
Use skip counting patterns
	Resource 4: Dot card
Video: Subitising 6 (one less than) (6:06)
Numerals and expressions: Dots 1-6 [PDF 28KB] (NZ maths)
Matching Numbers (NRICH)
Counters
Dotted dice
Mini whiteboards
Number line for each student
Poster paper and markers
Writing materials

	Lesson 4: Smaller numbers inside bigger numbers
65 minutes
[bookmark: _Int_IsH69s1b]Using smaller ‘chunks’ and familiar dice patterns help to work out a total.
	[bookmark: _Int_UytNMasy]Representing whole numbers A
Use counting sequences of ones with two-digit numbers and beyond
Representing whole numbers B
Use counting sequences of ones and tens flexibly
Combining and separating quantities A
· Use advanced count-by-one strategies to solve addition and subtraction problems
· Recognise and recall number bonds up to ten
Combining and separating quantities B
· Represent and reason about additive strategies
	Camera or tablet (teacher only)
Concrete materials, such as 2D geometric shapes, counters
Interlocking cubes
Picture book related to counting
Writing materials

	Lesson 5: Number facts have patterns too
60 minutes
When number sequences are related, they can be arranged and repeated to create a number pattern.
	[bookmark: _Int_V86xsBvu]Representing whole numbers A
Continue and create number patterns
Combining and separating quantities A
Use advanced count-by-one strategies to solve addition and subtraction problems
Recognise and recall number bonds up to ten
Combining and separating quantities B
· Use knowledge of equality to solve related problems
	A4 paper
A variety of concrete materials
Dot cards
Models or photographs from activity 11 in Lesson 4
Writing materials

	Lesson 6: Place value patterns
70 minutes
Place value can be used to explore and create number patterns.
	[bookmark: _Int_WCLJweab]Representing whole numbers A
Represent numbers on a line
Represent the structure of groups of ten in whole numbers
Representing whole numbers B
Form, regroup, and rename three-digit numbers
Combining and separating quantities A
Recognise and recall number bonds up to ten
[bookmark: _Int_Tnirne3w]Forming groups A
Model and use equal groups of objects to represent multiplication
Forming groups B
Represent and explain multiplication as the combining of equal groups
	Resource 5: Assessing game play
Resource 6: Number chart
Video: Quantifying collections – Ice cream sticks 1 – number talk (7:50)
Digital number chart (Toy Theater)
Frog animation (1:42) (NZ Maths)
Odd one out cards (NZ Maths)
Concrete materials
Craft sticks
Mini whiteboards
Number line
Writing materials

	Lesson 7: Growing and shrinking patterns
70 minutes
A repeating core can make a pattern grow or shrink.
	[bookmark: _Int_sLT43apm]Representing whole numbers A
Continue and create number patterns
Combining and separating quantities B
· Represent and reason about additive strategies
Forming groups B
Represent and explain multiplication as the combining of equal groups
Data A
Ask questions and gather data
Represent data with objects and drawings and describe the displays
Data B
Create displays of data and interpret them
	2D geometric shapes
Counters
Interlocking cubes
Mini whiteboards
Multiple nine-sided dice
Writing materials

	Lesson 8: Skipping across a number chart!
75 minutes
[bookmark: _Int_UNaVX9hU]There are a variety of number patterns on a number chart when you count in various sequences.
	Representing whole numbers A
Continue and create number patterns
Combining and separating quantities B
· Represent and reason about additive strategies
· Use knowledge of equality to solve related problems
[bookmark: _Int_pbCYzCXt]Forming groups A
Count in multiples using rhythmic and skip counting
Use skip counting patterns
Forming groups B
Represent and explain multiplication as the combining of equal group
	Resource 6: Number chart
Resource 7: Empty number chart
Video: Empty number chart (6:47)
Digital number chart (Toy Theater)
Beads and string
Photograph of number chart with counters from activity 16 in Lesson 7
Transparent counters




[bookmark: _Lesson_1:_Repeating][bookmark: _Toc112876284][bookmark: _Toc130888695]Lesson 1: Repeating patterns 1
[bookmark: _Int_nZA4bFJv]Core concept: Patterns have a core that repeats over and over and over again.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
patterns have a core that repeats over and over and over again
a pattern core can be described as a two-part pattern or a three-part pattern, and can be described using letters or symbols such as AB, ABC, ABB or ABA
the repeating core helps to extend a pattern.
	Students can:
identify the core of a repeating pattern
describe the repeating core as AB, ABC, ABB, and so on
create patterns with a core that repeats over and over and over again, and extend a pattern
use what they know about a repeating core to create a vertical pattern.


[bookmark: _Hlk103844812][bookmark: _Toc112876285][bookmark: _Toc130888696]Daily number sense: Quick counting! – 10 minutes
Build student understanding of grouping a collection and skip counting by displaying Resource 1: Shape train.
Ask students to discuss an accurate way to count the total number of the same shape, such as counting the total number of circles or the total number of triangles.
Select some students to draw the quantity of one chosen shape seen on the shape train. For example, one student may draw 4 triangles and another 24 circles. Allow time for all students to view the drawings and ask if drawing a collection of the same shape helps to count the total number of shapes.
Continue the discussion with the following questions:
What are some counting strategies we can use?
Is it easier to count smaller collections and why?
Is it easier to count larger collections when they are arranged in a certain way and why?
How can we make sure we are accurate?
Present a variety of counters or objects in large groups to encourage skip counting by twos, fives, and tens. Ask students to rearrange the displays to improve counting efficiency and accuracy.
Revisit the shape train and ask students to discuss an accurate way to count and record the total number of all the different shapes on the shape train. Suggest strategies such as skip counting or grouping by twos, fives, or tens, and strategies for recording such as using tally marks, a collection of counters, or creating a table. Clarify with students how to check that the final total is accurate.
[bookmark: _Toc112876286][bookmark: _Toc130888697]Finding different repeating patterns – 50 minutes
Tell students that patterns are everywhere and invite them to think and share what they know about patterns by describing known examples. Create patterns like those in Figure 1. Ask students if the images are patterns and prompt students to share how they know.
[bookmark: _Ref113528128][bookmark: _Ref112932645]Figure 1 – Are these patterns?
[image: ABABAB patterns containing a variety of colour, height and shape attributes.]
Explain that when mathematicians describe repeating patterns, they look at different features, such as colour, size, number, and shape. Note that sometimes words can also be used to describe patterns, such as black, blue, black, blue, black, blue; or tall, short, tall, short, tall, short, and so on.
Referring to Figure 1, ask students to think of more than one way to describe each pattern. Prompt students by asking them to think about colour, shape, size, and number to describe the parts of the patterns.
Select students to share their thinking. This will provide an insight into what students know about patterns and the language they are using to explain their thinking. Encourage students to make comparisons between the patterns by asking them what is different and what is the same. Students turn and talk, sharing their comparisons.
[bookmark: _Int_OzbZWDC8]Explain that a pattern needs to have a core that is repeated over and over and over again (about 3 times) to trust that there is a regularity. Mathematicians describe the repeating core of a pattern using letters. For example, the patterns in Figure 2 can be described as having an AB core that has 2 parts. The first pattern has 2 parts that can be described as A (green) and B (orange). The second pattern also has an AB core that can be described as A (tall) and B (short).
[bookmark: _Ref113528187][bookmark: _Ref112932735]Figure 2 – AB patterns
[image: AB patterns firstly showing green, orange, green, orange blocks in AB pattern followed by blue blocks in a tall, short, tall, short AB pattern.]
Tell students that AB patterns can also be represented in different ways if there are 2 parts to the core. For example, using a body percussion pattern such as clap and click, a movement pattern such as jump and hop; or a position pattern such as up and down.
With a partner, students explore an AB pattern involving body percussion. Select students to share their pattern with the class and to clearly identify the A and B parts.
Display Resource 2: AB Patterns. Discuss the pattern core that is repeated in Example 2.
Display Example 1 and ask students to identify what features are repeated in the pattern core, what features would be repeated next in the pattern, and how to label the repeated AB pattern.
In small groups, students use concrete materials, 2D geometric shapes, body percussion, sounds and/or movement to create a repeating AB pattern. Explain that they need to record and clearly label the AB repeating core of their pattern by drawing, using a tablet to video/photograph, or representing using concrete materials.
Have students do a gallery walk to view other students’ ideas, recordings, and representations of patterns. Discuss what was interesting, similar, and different.
To further advance student thinking, reveal that there are different kinds of repeating patterns, such as AAB, ABC, ABAB, and so on. Create the AAB pattern seen in Figure 3 and ask students to identify and describe the core of the pattern. Discuss that sometimes when the core has more than 2 parts, the core may be difficult to find.
[bookmark: _Ref113531195][bookmark: _Ref112933080]Figure 3 – AAB pattern shown horizontally
[image: ]
Explicitly model how to identify the repeating three-part core of a pattern by manipulating and vertically aligning its parts.
Ask students to describe the pattern using words, colour, shape name, features, or letters. The pattern would be described as having an AAB core. Break the pattern apart to identify the repeating core, as in Figure 4.
[bookmark: _Ref113531292][bookmark: _Ref112933173]Figure 4 – Separated core of an AAB pattern
[image: ]
Explain that the repeating core of this AAB pattern can be seen more clearly if we organise the pattern core vertically. This alignment will also highlight that the pattern does repeat over and over and over again as in Figure 5. Ask students to describe what they notice.
[bookmark: _Ref113531306][bookmark: _Ref112933265]Figure 5 – AAB pattern aligned vertically
[image: ]
Co-create various core pattern structures, such as AAB, AABBB, ABBA by using different concrete materials to represent A and B. Manipulate and use vertical alignment to identify the repeating core. Use the think aloud strategy to model the process of trial and error when aligning the core, noting when something has been moved incorrectly. Discuss and label the core using letters.
Provide students with concrete materials and 2D geometric shapes to create a range of AB patterns. Encourage students to record their patterns using pictures and labelling the core with letters. Invite students to share their pattern ideas, describing the repeating core.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students identify, describe and name features that are repeated in the core of a pattern? (MAO-WM-01, MA1-2DS-01)
Can students create a repeated pattern and label the core? (MAO-WM-01, MA1-2DS-01)
What strategies are students using to record their pattern? (MAO-WM-01, MA1-2DS-01)
Can students identify and describe an incorrect element that does not belong in a repeated pattern? (MAO-WM-01, MA1-2DS-01)
What to collect:
observations and recordings of vocabulary used by students (MA1-2DS-01, MA1-2DS-01)
photos, drawings or videos of vertical and horizontal patterns (MAO-WM-01, MA1-2DS-01)
	Students understand the concept of the core but find it hard to create a repeating pattern using the core. Limit the variety of available concrete materials to have only one attribute such as red squares and red circles.
Students find it hard to use or form letters to label their patterns.
Use drawings to represent patterns.
Give students paper copies of letters ABC to place under their drawings.
	Students can easily identify and create two- and three-part patterns and represent these horizontally and vertically.
Create four- and five-part patterns incorporating a variety of features using concrete materials, movement, and body percussion.
Create patterns that include a variety of more complex features such as animals that can be pets, have fur, 4 legs, and need a special shelter.


[bookmark: _Toc112876287][bookmark: _Toc130888698]Consolidation and meaningful practice: What’s this pattern about? – 5 minutes
Display Resource 3: What’s this pattern? Ask student to identify the repeating features and core pattern.
To further challenge thinking, ask students what would happen to the pattern if you added a picture of a dog after the bird. Ask students to explain how a dog would be suitable to add to this pattern.
[bookmark: _Lesson_2:_Repeating][bookmark: _Toc112876288][bookmark: _Toc130888699]Lesson 2: Repeating patterns 2
Core concept: Identifying the repeating core of a pattern is a strategy which assists with determining a missing element.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
symbols, such as letters, can be used to describe repeating patterns
identifying the repeating core helps to extend and fix missing elements in a pattern
there are different strategies to solve problems.
	Students can:
use symbols or letters such as AB, ABC, ABB, or ABA to describe a repeating pattern
identify a missing part in a pattern
use knowledge of 2D shapes and properties to solve problems when making repeating patterns.


[bookmark: _Toc112876289][bookmark: _Toc130888700]Daily number sense: Dinner time! – 15 minutes
1. Build student understanding of how to effectively solve a problem by applying a variety of strategies to find the best solution.
Explain to students that there are 6 guests coming for dinner and they will be seated around a rectangular table. In pairs, students use a mini whiteboard to draw a rectangle and use 6 counters as the guests. Ask students the following questions:
[bookmark: _Int_neHCcq53]How many different ways can the 6 guests sit around the table?
If another guest arrives, how can 7 guests sit around the table?
If we joined 2 rectangular tables together and there are 10 guests, how many different ways can the 10 guests sit around the 2 tables?
Provide time for students to share their problem-solving strategies. Discuss if one strategy was more effective than another. Ask students to explain how they knew that their solution was accurate.
[bookmark: _Toc112876290][bookmark: _Toc130888701]A pattern core is very helpful – 40 minutes
Make a pattern with a three-part core using concrete materials; one that repeats over and over and over again (see Figure 6). Ask students to identify the core and explain how they know. Explain that identifying the repeating core of a pattern is helpful to extend the pattern. Ask students to identify what comes next in the pattern and explain how they know this is correct. Invite students to continue the pattern. Model how to check, using vertical alignment of the core and parts.
[bookmark: _Ref113622830]Figure 6 – Three-part core aligned vertically
[bookmark: _Hlk113532152][image: Green and orange blocks demonstrating how to take the core or repeating part of an AAB pattern and align it vertically.]
Students create repeating patterns with a three-part core using a range of concrete materials. Have a partner identify the core and extend the pattern. Students check using vertical alignment. Encourage students to refine their thinking if their initial attempts are not accurate. Students draw and label each of their patterns, identifying the core structure as an AAB pattern.
Inform students that identifying the repeating core of a pattern is also helpful to work out any missing parts. Create a linear three-part repeating core pattern using 2D geometric shapes (see Figure 7).
[bookmark: _Ref113622862]Figure 7 – Example of a repeating three-part core shape pattern
[image: Blue rectangle, 2 pink triangles, blue rectangle, 2 pink triangles, illustrating an ABB repeating core pattern.]
Students view the pattern. Then ask students to close their eyes and visualise the pattern. While their eyes are closed, cover part of the pattern (see Figure 8). Ask students to look and work out which part of the pattern is missing. Encourage students to justify their thinking and check that suggestions do correspond with the hidden part. Discuss how to extend the pattern now that they can see the whole pattern. Repeat the process several times using a variety of 2D geometric shape patterns and ask students to focus specifically on identifying and naming the shape features being concealed and repeated.
[bookmark: _Ref113622892]Figure 8 – Example of a repeating three-part core shape pattern that has a missing part
[image: Blue rectangle, 2 pink triangles, blue rectangle, 2 pink triangles, illustrating an ABB repeating core pattern with a missing element.]
Provide small groups with a variety of 2D geometric shapes to sort using the features of sides, vertices, and size. Ask students to get into pairs within their group. Each pair creates a linear pattern using 2 or 3 shapes. Encourage students to prove their pattern design by discussing with their partner the repeating core features.
Re-joining their group, each pair of students covers one part of their pattern with a piece of paper. Students allow time for other group members to identify the missing part of the pattern before asking them to extend the pattern. Students need to vertically align the core to check that it repeats over and over and over again.
Students go on a gallery walk to view other groups’ patterns. Students discuss the core of each pattern with their partner and identify the pattern structure, for example ABB.
[bookmark: _Int_rciSCpIP]Encourage students to provide feedback about the pattern verbally or on a sticky note. This feedback can be a positive comment and/or provide a question for the creators to think about. When students return to their own patterns, they can make adjustments if needed based on the feedback.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students describe the core of a three-part repeating pattern? (MAO-WM-01, MA1-2DS-01)
Can students describe a pattern using letters or symbols such as AB, ABC, ABB? (MA1-2DS-01)
Can students create and record repeating patterns using shapes in different orientations? (MAO-WM-01, MA1-2DS-01)
Can students identify a missing part of a pattern? (MAO-WM-01, MA1-2DS-01)
What to collect:
annotated work samples and photographs of student created patterns (MA1-2DS-01)
observations and recordings of group discussions (MAO-WM-01, MA1-2DS-01)
	Students need further support to apply thinking about features or properties and naming 2D shapes.
Limit the 2D shapes to squares and rectangles.
Model thinking about features or properties to a maximum of 2, for example, colour and number of sides.
	Students can confidently sort and categorise shapes and explain their thinking as they create repeating patterns.
Introduce polygons such as octagons, trapeziums, and rhombuses to be used in their patterns.
Students create own ‘problematise’ shape pattern challenge with a missing element for another student to solve.


[bookmark: _Toc112876291][bookmark: _Toc130888702]Discuss and connect the mathematics – 5 minutes
Summarise the lesson together, drawing out the key mathematical ideas by asking questions such as:
Which features did you think about when creating your shape pattern?
How did you arrange the shapes in your repeating core so that it was more challenging to work out the missing element?
[bookmark: _Lesson_3:_Dice][bookmark: _Toc112876292]During the gallery walk, which pattern did you see that had an interesting repeating core? How would you describe this pattern to a mathematician?

[bookmark: _Toc130888703]Lesson 3: Dice dots everywhere!
Core concept: Arrangements of dots can be used to quantify small and large collections.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
dice have a mathematical regularity, a pattern, which means we can trust how many dots there are every time we see them
dice patterns help to see smaller numbers inside of bigger numbers
subitising helps to answer the question ‘How many?’
	Students can:
subitise dice patterns 1-6
subitise a collection of dots by looking for dice patterns within the collection
create and represent whole numbers using objects, drawings, words, and symbols.


[bookmark: _Toc112876293][bookmark: _Toc130888704]Daily number sense: Spot the Spots! – 20 minutes
This activity has been adapted from Numerals and expressions by NZ Maths.
Note: Subitising is the ability to recognise collections without counting. If you want to learn more about the role of subitising and quantifying collections, you can search for ‘Becoming mathematicians: Quantifying collections’ in the ‘Browse Learning’ section on MyPL.
1. Build student understanding of subitising a collection of spots by watching the video Subitising 6 (one less than) (6:06).
As students are watching the video, pause at selected reveals. Allow time for students to share their answers about what one less would be, as well as the strategy they used to work it out. Ask students to share their ideas of how the number line was helpful with problem solving the answer.
Explain to students that they are going to play a game called Spot the Spots! Print and prepare the spot cards (see numerals and expressions 1a [PDF 28KB] from Numerals and expressions on NZ Maths), ensuring there are enough cards to be used in small groups. Decide the complexity of the spot collection based on students’ needs and subitising abilities.
In small groups, each student will have a turn briefly revealing a spot card before turning it back over. Using a mini whiteboard and the number line, all other players will record the number (numeral or a drawing), as well as one less than the quantity of spots they saw.
After playing several games, have students work out what one more than the quantity of spots would be.
After playing several games, ask students:
What strategy did you use to remember the hidden quantity of spots?
Was it easier to remember ‘one less than’ when the collection of spots was small?
Was it easier to remember ‘one more than’ or ‘one less than’? Explain your ideas.
How did you use the number line to assist you with your answers?
[bookmark: _Toc112876294][bookmark: _Toc130888705]Going dotty! How can dots help us to see numbers? – 40 minutes
Display the same-coloured counters (dots) arranged as in Figure 9, for 2-3 seconds and then hide it. Ask students to identify how many dots they could see and describe how they saw the collection of dots.
[bookmark: _Ref113623097]Figure 9 – Dot card 1
[image: ]
Reveal the dots and invite selected students to share their thinking with the class. Record student thinking.
Repeat this process using examples such as those in Figure 10, encouraging students to recognise that others may notice different parts of the collection of dots. Emphasise that there can be many solutions. As students are sharing, highlight solutions which include standard dice dot patterns.
[bookmark: _Ref113536715][bookmark: _Ref112934288]Figure 10 – Dot card 2, 3 and 4
[image: Dot card 2 contains a collection of 7 green dots for students to subitise. Dot card 3 contains a collection of 8 green dots for students to subitise. Dot card 4 contains collection of 9 green dots for students to subitise.]
Discuss whether everyone saw the collection of dots in the same way and share some of the recorded thinking with the class. Explain that some students use what they know about dice patterns to help them work out the total number of dots. This is an effective strategy when there is a large collection. Looking for a pattern helps to see chunks or parts within that collection.
Discuss how dots on dice are a pattern because they are a mathematical regularity. For example, 4 is always representing a collection of 4 no matter what other features change. Show students a variety of dice, including different colours, shapes, and sizes. Discuss how, although other features may change, the quantity of 4 remains the same, as well as the way 4 is shown in a pattern of dots. Display a 1 to 6 dice to show that all quantities are a type of pattern.
Show students Resource 4: Dot card and ask if they can see a dice pattern hiding that might help them to work out how many dots there are altogether. Reveal for 2 to 3 seconds and then hide, asking the students how many dots they saw and how did they see them.
Display the card again and invite students to share responses, while co-constructing an anchor chart to record thinking and reasoning. Model how to represent the different ways that students see the dots using pictures, words, and symbols. Record the groups of dots that students see using poster paper and a coloured marker. This helps to make visible the smaller numbers that combine and are equivalent to the larger number (see Figure 11).
Anchor chart: A display that facilitates sharing concepts and information to ‘anchor’ future thinking.
[bookmark: _Ref113536977][bookmark: _Ref112934341]Figure 11 – Example of an anchor chart: How did you see the dots?
[image: ]
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students communicate how the dice dot pattern assisted them with determining how many dots there were altogether? (MA1-CSQ-01)
Can students recognise and create combinations of numbers to 10? (MA1-CSQ-01)
What strategies are students using to count the dots? For example, by ones, twos or recognising dice dot patterns and counting on? (MA1-RWN-01, MA1-FG-01)
What to collect:
student work samples (MAO-WM-01, MA1-RWN-01)
observations of discussions and problem-solving strategies applied to identify the dice dot patterns (MAO-WM-01, MA1-CSQ-01)
	Students are not able to recall the displayed and concealed pattern of dots.
Provide students with a dice and cards that display the dot patterns 1 to 6. Students roll the dice and find the matching card, counting the dots and then calling out how many dots they see.
Provide students with counters so they can reproduce the dot pattern they see on the dice or displayed card, and then point and count the total of dots.
	Students confidently subitise the dice dot patterns and count efficiently.
Ask students to record different patterns of dots to represent the same number quantity.
Students use 2 dice, roll, and add the quantity. They then need to use dots to represent the quantity in the easiest way to subitise. Students need to prove that their representation is the easiest way to subitise.


[bookmark: _Toc112876295][bookmark: _Toc130888706]Consolidation and meaningful practice: Matching Numbers – 10 minutes
This activity has been adapted from Matching Numbers by NRICH (2022).
This game provides an opportunity for students to further develop their ability to count using various strategies, subitising skills, and to think flexibly about numbers and the part-part-whole combinations to 10.
Introduce students to the game (optional to play on the screen or use the printable version).
[bookmark: _Lesson_4:_Smaller][bookmark: _Toc112876296][bookmark: _Toc130888707]Lesson 4: Smaller numbers inside bigger numbers
Core concept: Using smaller ‘chunks’ and familiar dice patterns help work out a total.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
parts of numbers can be combined to make a new number
growing patterns are given that name because there is something (an element) that gets bigger by the same amount each time
shrinking patterns are given that name because there is something (an element) that gets smaller by the same amount each time
patterns of quantities can be hidden and are not always obvious.
	Students can:
create models to show the different ways that a quantity can be partitioned into 2 parts
record ideas in a range of different ways
problem solve and find all combinations to make a certain quantity
identify a growing pattern and explain the element of repetition
identify a shrinking pattern and explain the element of repetition.


[bookmark: _Toc112876297][bookmark: _Toc130888708]Daily number sense: Counting patterns – 10 minutes
1. Build student understanding of patterns by skip counting forwards and backwards.
Students start counting by tens to 100. Interrupt the count suddenly and ask students to count backwards from that number to zero.
Ask 2 students to stand up and share a count to 20 by twos. Students take turns saying the next number until they reach 20. Invite additional students into the count and increase the count to 50, then 100. Ask students to also count backwards using various skip counting strategies. Other variations may include increasing or decreasing the speed used to count, adding a movement or action, and/or starting the count off the decade.
Ask students to count by ones to 20 but on even numbers, they clap instead of saying the number.
Students count by fives to 50 and then from 50 they count by tens to 100.
[bookmark: _What’s_hiding_inside?][bookmark: _Toc112876298][bookmark: _Toc130888709]What’s hiding inside? – 50 minutes
[bookmark: _Int_9CFwSxuy]Describe the following narrative: My sister has a fish tank with caves and 10 goldfish. Some fish like to hide in the blue cave and other fish hide in the orange cave, so sometimes she can’t see the fish at all. She isn’t sure how many fish are in each cave, so she took a photo for us to help her (see Figure 12).
[bookmark: _Ref113623193]Figure 12 – Some combinations created for 10
[image: Using orange and blue blocks to show different ways of making 10.]
Explain that there are 10 interlocking cubes representing the 10 goldfish with orange cubes representing fish in the orange cave and blue cubes representing fish in the blue cave. Make one tower of 10, for example 5 blue and 5 orange cubes, illustrating that there could be 5 fish hiding in the orange cave and 5 fish hiding in the blue cave.
State that now the sister wants to know if there are other possibilities.
[bookmark: _Int_8bmsuEjq]Discuss how to find all the possible ways the 10 hidden fish could be hiding. Ask for suggestions, adjusting the model to reflect their thinking. You are looking for suggestions that some kind of order is needed to help determine the possibilities. Prompt student thinking if required. Give students interlocking cubes to experiment making different combinations of 10 using 2 colours.
Discuss that it might help to label the numbers and record a number sentence. Explain that there may be a pattern and ask students if they can see a mathematical regularity that repeats over and over and over again.
[bookmark: _Int_inqOJp4A]Students think about what they are seeing and then turn and talk. Use this time to listen in to conversations and invite students to share their thinking with the class. Draw students’ attention to the growing and shrinking patterns that can be seen in the cubes and in the recorded number sentences. Ask students to identify where they can see things getting bigger (growing) by one each time and where can they see things getting smaller (or shrinking) by one each time (see Figure 13). Students record their number sentences; take photos of student models.
Note: Photographs of partition models made by students in this lesson will be required in Lesson 5.
[bookmark: _Ref113538808][bookmark: _Ref112934530]Figure 13 – Organised partitions of 10
[image: Orange and blue blocks show logically organised partitions of 10, for example 10 plus 0, 9 plus 1 and so on.]
3. Use Figure 13 to draw students’ attention to the growing pattern in the cubes. State that you have made a mathematical connection and are thinking about the counting sequence by ones. Allow time for thinking. Explain that the number word goes up by one each time and so does the number of cubes, so they both must be growing patterns. Identify that the same, but opposite, is happening when students count backwards, so they both must be shrinking patterns too.
4. Use your favourite picture book related to counting.
Note: Examples of picture books related to counting include None the number by Oliver Jeffers, Count the Monkeys by Mac Barnett, Sixteen Runaway Pumpkins by Dianne Ochiltree, or Ten Sly Piranhas by William Wise.
5. Read the book and discuss if there was a growing and shrinking pattern in the counting sequence. Read the book again to confirm and prove students’ thinking.
6. Explain to students that they will use interlocking cubes to make each collection as the book is read to see if it increases or decreases by the same amount each time. Explain to students that the book will now be read backwards to check if the pattern grows or shrinks as it is read backwards.
The table below details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students communicate that smaller numbers can be combined (added together) to make a new larger number (a total)? (MAO-WM-01, MA1-CSQ-01)
Are students using addition and subtraction strategies to identify and create growing and shrinking patterns? (MAO-WM-01, MA1-CSQ-01)
What to collect:
observations and recordings of verbal addition and subtraction strategies used to create patterns (MAO-WM-01, MA1-CSQ-01)
	Students are not confident when combining or partitioning numbers to 10.
Modify the fish story to have only 5 hiding fish and work on combinations to 5.
When reading the picture book, use a display of counters to model how the number pattern is growing and then shrinking.
When reading the book a second time, provide students with counters so they can create the number pattern as the quantity increases by one and then decreases by one.
	Students are confident when combining or partitioning numbers to 10.
Modify the story to now having 3 caves, an orange, green, and blue cave where the 10 fish are hiding. What are the various combinations that can be made?
Increase the number of fish to 20 and have 3 caves, an orange, blue, and green cave.


[bookmark: _Toc112876299][bookmark: _Toc130888710]Consolidation and meaningful practice: What have we learned about growing and shrinking patterns? – 5 minutes
Students share and discuss what happened each time one was added or taken away from the collection in the picture book. Encourage students to describe the growing and shrinking patterns they noticed in the picture book and in the fish tank problem. Add the appropriate explanations and vocabulary to the class patterns anchor chart.
[bookmark: _Lesson_5:_Number][bookmark: _Toc112876300]

[bookmark: _Toc130888711]Lesson 5: Number facts have patterns too
Core concept: When number sequences are related, they can be arranged and repeated to create a number pattern.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
number facts, like 8 + 2 = 10, are a special kind of pattern because when 8 of something is combined with 2 of something, there will be 10 of something. This kind of pattern is sometimes called a combinatorial pattern
thinking systematically can help to find the different ways of partitioning (decomposing) a number into 2 parts. For example, 10 is 7 and 3, 6 and 4, 5 and 5, and so on
concrete materials are useful to justify thinking and support explanations.
	Students can:
create models to show the different ways that a quantity can be split into 2 parts
share thinking in different ways
organise concrete models to find all part-part-whole combinations for a given quantity.


[bookmark: _Toc112876301][bookmark: _Toc130888712]Daily number sense
1. From a class need determined 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:
· Thinking Mathematically Stage 1
· Universal Resources Hub
[bookmark: _Toc112876302][bookmark: _Toc130888713]Thinking and reasoning – 10 minutes
Show a dot card for 3 seconds and ask students how many dots they could see and how they saw them.
Provide students with thinking time and then Think-Pair-Share to share ideas. Use ‘Talk moves’ to support discussion and make sense of emerging mathematical ideas.
Select students to share their thinking and record reasoning using pictures, numbers, and words to co-construct a ‘number facts’ anchor chart. Use colour to make visible smaller numbers inside larger number and include numbers and words to represent student thinking.
[bookmark: _Toc130888714]Mathematical regularity – 45 minutes
Note: Combinatorial patterns are the focus for this lesson as students explore the patterns in number facts. For example, when 8 is combined with 2, it is always equivalent in value to 10. This is a pattern worth knowing as it builds trust in number facts.
Display 3 or 4 different models or photos from the previous lesson to show growing and shrinking patterns when partitioning 10 into 2 parts. Explain how each pair of students partitioned their models, for example, Ebony and Jacob created a combination of 10 with 6 fish in the orange cave and 4 fish in the blue cave. Marcus and Isra also had a combination of 4 and 6 that was equal to 10 fish in total. No one combined 6 and 7, or 6 and 2, or 6 and 6. In these examples, only 6 and 4 were combined to make 10.
Students Think-Pair-Share as they view the models.
Revise that you have seen repeating patterns where the repeating part (the core) might be AB, for example, left, right, left, right, left, right, or tall, short, tall, short, tall, short. Revise that you have also seen growing and shrinking patterns where one more is added or taken away each time. Explain that using 2 numbers to create 10 also creates a pattern. For example, if the goal is to create 10 with either a 6 or a 4, you can only join 6 with 4 or 4 with 6, otherwise the total will be different. This is called a mathematical regularity or a pattern.
Students choose a number combination, such as 8 and 2, and explore if it always totals 10. Using concrete materials, discuss if this is true.
Students investigate another combination equivalent to 10, for example, 7 and 3, or 6 and 4. Have students explore using different concrete materials to see if it is always equivalent to 10. For example, what does it look like on their fingers, on a ten-frame, on dice, on dominoes, on a bead string, and/or with real life objects, such oranges and pencils, and so on.
Students create a poster showing their different investigations proving that their chosen number combination is equivalent to 10. Encourage students to draw, use words, and numbers to record their number sentences including the symbols +, −, and =.
Provide time for students to go on a gallery walk to observe and discuss the posters. Ask students the following questions:
Was there any time that you could not prove that your chosen number combination was equivalent to 10?
Can you convince me that, for example, 8 and 2 is 10, and 2 and 8 is 10?
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Are students recalling and recognising combinations of numbers to 10? (MA1-CSQ-01)
Can they create representation using various materials to demonstrate their understanding? (MA1-CSQ-01)
Are students using the strategy of counting on as they make 10? (MAO-WM-01, MA1-CSQ-01)
What to collect:
annotated work samples of the posters (MAO-WM-01, MA1-CSQ-01)
	Students have difficulty combining 2 numbers to 10.
Students combine 2 numbers to make 5.
Provide a set of dominoes and ask students to sort the pieces that have 10 dots altogether.
Students can try (Domino Patterns) from NRICH.
	Students use several strategies and create a variety of representations of combinatorial numbers to 10.
Ask students to explore combinatorial numbers to 15 and 18.
Ask students to determine if there are more combinatorial numbers when the number is odd, such as 15, or even, such as 18.


[bookmark: _Toc112876303][bookmark: _Toc130888715]Discuss and connect the mathematics – 5 minutes
[bookmark: _Lesson_6:_Place][bookmark: _Toc112876304]Review the posters and display these on a gallery wall. Co-construct a statement to add to each wall display and explain that combinatorial patterns are a mathematical regularity that students can trust. For example, 8 of something and 2 of something is always 10 of something, and so on.

[bookmark: _Toc130888716]Lesson 6: Place value patterns
Core concept: Place value can be used to explore and create number patterns.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
in a collection of 10, the 10 ones can be regrouped and renamed as 1 ten
there is a growing pattern every time they rename and regroup beyond a collection of 10 – 20 ones as 2 tens, 30 ones as 3 tens, 40 ones as 4 tens, and so on
[bookmark: _Int_NHktolUt]on a number chart, the numbers in each square will increase or decrease by 1 ten each time they move up or down. The digit in the ones column will increase or decrease by one when they move left or right.
	Students can:
regroup and rename 10 ones as 1 ten
model what happens to a quantity when they add one more
model what happens to a quantity when they take away one
model what happens to a quantity when they add 10 more
model what happens to a quantity when they take away 10.


[bookmark: _Toc112876305][bookmark: _Toc130888717]Daily number sense: Counting on counting – 20 minutes
This activity has been adapted from Learning to count: Counting one-to-one by NZ Maths (2022).
1. Build student understanding of subitising and counting forwards and backwards by exploring various visual representations of quantities and numbers.
[bookmark: _Hlk113457845]View the frog animation (1:42) clip from Learning to count on the nzmaths website and encourage students to predict the new quantity when one more frog is added to the various quantities in the bucket. Pause the clip and ask what the quantity would be if 2 more frogs jumped in, or if 2 frogs jumped out.
Revise that students have previously used dot patterns and subitising to recognise and count a quantity of dots. Display the Odd one out cards from Learning to count on the NZ Maths website and ask students to apply subitising or skip counting strategies to count the collections and work out the odd one out.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
How are students counting objects? For example, by ones, twos or tens? (MA1-RWN-01, MA1-FG-01)
Do students understand that 10 ones are the same as 1 ten? (MA1-RWN-01, MA1-RWN-02)
What strategies are students using to calculate their total? (MAO-WM-01, MA1-FG-01)
What to collect:
Resource 5: Assessing game play (MAO-WM-01)
	Students are not confident when mentally grouping the number of objects seen on the cards.
Students use a mini whiteboard to track how many frogs jump in or out during the count to determine one more or one less.
Students use a number line to track how many frogs there are during the count.
Students use counters to track the number of objects displayed on the cards.
	Students apply efficient counting methods and can subitise.
Students are challenged to add a further 10 frogs to each count.
Students use dominoes to record how many different ways they can make numbers, such as 29, 34, 55, and 60.


[bookmark: _Toc112876306][bookmark: _Toc130888718]Quantifying collections – 45 minutes
Prior to viewing the clip, Quantifying collections – Ice cream sticks 1 – number talk (7:50), ask students to look for the patterns they notice as the collection of craft sticks is quantified.
9. After viewing the clip, provide time for students to Think-Pair-Share. Use ‘Talk moves’ to support meaningful discussion and to help make sense of emerging mathematical ideas. Select some students to share thinking with the class and record ideas on a whiteboard.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Was this a growing or shrinking pattern? Explain.
How did the pattern grow as the craft sticks were placed in the cups?
How did the pattern shrink? Explain.
Why were the craft sticks bundled together as 10 ones? Why were they regrouped and renamed?
Did you see another pattern?
	The pattern grew each time a craft stick was put into the cup. We started at 1, 2, 3, 4, and went all the way to 24. The number got bigger.
I knew it was a growing pattern because one more craft stick was added over and over and over again.
When the craft sticks were taken away and she counted backwards, the numbers were shrinking so the pattern was shrinking too.
Every time there were 10 craft sticks, she bundled them together. They went into another cup because altogether there were now 10 craft sticks so you could just say 10.
I saw a pattern when there was one bundle of 10 and 3 more to make 13.


Using Resource 6: Number chart or a digital number chart, locate the numbers 1 to 24. Illustrate on the chart what happened each time one craft stick was added to the collection – the quantity of the collection grew by one. Discuss what happened each time one craft stick was removed from the collection – it shrunk by one.
10. Pose the following scenario for a number chart pattern: Rebecca noticed a pattern on the number chart. She noticed that if you choose any number, the number to the right of it is always one more and if you move to the left, it is always one less. Ask students the following questions:
Is this always true?
Can you find an example when this does not happen?
In pairs, provide students with a mini whiteboard. Ask students to choose their own numbers from the number chart to investigate Rebecca’s idea. Explain that they need to use a model or drawing to share their evidence and thinking.
11. Invite selected students to share their thinking, using a number chart and drawings to justify their findings. Record student thinking with visual examples.
12. [bookmark: _Int_PTTsPeoY]Ask students to look at the decade numbers column on the number chart, paying particular attention to how these numbers are growing and shrinking when you go up or down from a particular decade number. Ask students to share what they see happening to the digits in the tens place and the ones place as they move up and down the same column. Look at other columns on the number chart and ask students if they can see a pattern there too.
13. Pose the following scenario for a number chart pattern: Kiaan thinks he noticed something. No matter what number he chose on the number chart, when he moved down, each number was 10 more. When he moved up, each number was 10 less. Is this always true?
14. [bookmark: _Int_mKVVfZZP]In pairs, students use a mini whiteboard to investigate what Kiaan noticed. Students record a number from the number chart and model adding and taking away 10 using concrete materials. Ask students the following questions:
What happens to the number when you add 10 more?
What happens when you take 10 away from their original number?
Note: If students are counting their concrete materials individually to make a quantity, ask them to think about how the craft sticks were bundled in the video to make counting more efficient. Pose, ‘Would it help to regroup and rename the 10 ones to make 1 ten in your model?’
Students check to see if their models match what they see above and below their original number on the number chart. Compare this pattern to a number line. Ask what students notice. Continue to explore using different numbers to see if this is always true.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students identify the number before and after a two-digit number? (MA1-RWN-01)
Can students state the value of digits in two- and three-digit numbers? (MA1-RWN-01, MA1-RWN-02)
Can students count forwards and backwards by ones and tens, on and off the decade? (MA1-RWN-01, MA1-RWN-02)
What to collect:
observations and recordings of investigations into their own number pattern (MAO-WM-01, MA1-RWN-01, MA1-CSQ-01, MA1-CSQ-02)
	Students have difficulty working with two-digit numbers.
Work with the smaller numbers on the number chart.
Investigate one column only in the smaller numbers.
	Students have completed an investigation of one column in depth.
Students investigate if there are any diagonal number patterns on the number chart.
Students discuss and justify their findings.
Students try the Hundred Square problem from NRICH.


[bookmark: _Toc112876307][bookmark: _Toc130888719]Consolidation and meaningful practice: What patterns did we find? – 5 minutes
[bookmark: _Int_JSburYO8]Select students to share what they think about the pattern that Kiaan noticed on the number chart. Discuss what happens to the quantity of the number when you go to the number above it and the number below it. Count up and down selected columns together so that students hear the pattern that is emerging. For example, 24, 34, 44, 54, and so on, or 2 tens and 4 ones, 3 tens and 4 ones, 4 tens and 4 ones, 5 tens and 4 ones, and so on. Note the pattern that repeats over and over and over again.
Ask students what happens when they go 2 above and below the number, or 3 above and below the number. Ask if this is this a pattern that repeats over and over and over again with every number on the chart. Ask students how they think the number patterns will continue beyond 100.
Note: Support students to use place value language and model the use of this language throughout the lesson. When students refer to the tens and ones as the first and second number, clarify this by asking, ‘When you say the first number, are you talking about this digit in the tens place?’
[bookmark: _Lesson_7:_Growing][bookmark: _Toc112876308]

[bookmark: _Toc130888720]Lesson 7: Growing and shrinking patterns
Core concept: A repeating core can make a pattern grow or shrink.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
when counting by twos, the next number word in the counting sequence is 2 more than the number before, creating a growing pattern
when taking away 2 items at a time or counting backwards by 2, this creates a shrinking pattern (when the quantity decreases).
	Students can:
create a growing pattern with the constant difference of 2
count a collection of objects by twos
explain how a pattern grows when something is added every time the sequence repeats
explain how a pattern shrinks when something is taken away every time the sequence repeats.


[bookmark: _Toc112876309][bookmark: _Toc130888721]Daily number sense: 3 tens in a line – 10 minutes
1. Build student understanding of subitising and the part-part-whole combinations to 10 by using 3 tens in a line (2:29).
16. After watching the video, re-watch and pause at (1:52) and discuss with students why rolling a one would result in someone winning the game.
17. Explain to students how to play the game and that they will need to think about numbers strategically and problem-solve using part-part-whole combinations to 10. Discuss and share ideas of strategies that can be used to count on and check that the combined total is 10 (counters can be used here to assist students if needed).
18. Students will draw a 3 by 3 game board (like noughts and crosses) on a mini whiteboard or paper. Students take turns to roll a nine-sided dice and write the number in one of the game board’s squares. The goal of this game is to write 2 numbers in each box that combine to make 10. Players take turns and write the number they roll either in a blank section or in a section with an existing number if the total is 10 and continue until one player makes 3 tens in a row, vertically, horizontally, or diagonally (see Figure 14).
[bookmark: _Ref113544920][bookmark: _Ref112934638]Figure 14 – Gameboard for 3 tens in a row
[image: An example of how to play the 3 tens in a row game using blue and purple markers to show student A and student B.]
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What combination of numbers make 10? How did you work it out?
When you have a 6 and a 4 is that the same or equivalent to having a 4 and a 6?
Is there another number you can put with 6 to make 10? Why or why not?
Do the numbers that you add together to make 10 always have to be smaller than 10? Explain.
	Look at the biggest number and then count on from the smallest number to get to 10.
If both numbers are bigger than 5 then I knew I had more than 10.
It is the same because you are just swapping them around when adding them together.
You would need 2 more numbers with 6 to make 10, for example a 3, 1 and 6, not just one more number.
Yes, because you need to get to 10 not more than 10.


[bookmark: _Toc112876310][bookmark: _Toc130888722]How can patterns grow and shrink? 45 minutes
19. Using interlocking cubes, create the pattern seen in Figure 15. Ask students what they notice.
[bookmark: _Ref113545343][bookmark: _Ref112934705]Figure 15 – Odd and even patterns
[image: Green and yellow blocks showing odd and even patterns by increasing the number of blocks by one or two each time.]
20. Students Think-Pair-Share. Use ‘Talk moves’ to support meaningful discussion and help make sense of emerging mathematical ideas. If students notice just the colour pattern, direct their attention to the quantity (how many) in each tower and how this changes each time one more tower is added to the sequence.
21. Select some students to share their thinking with the class and record observations on a whiteboard.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Is this a pattern? How can you convince me?
Is this a growing or shrinking pattern? How do you know?
What is different in the pattern in picture 2 and 3?
	Picture 1 has a colour pattern, the yellow and the green repeat over and over and over again like an AB pattern.
The tower in picture 1 is getting bigger. It’s growing by one each time.
I can see each tower grows from 1, 2, 3, 4...10.
In picture 2 the tower quantities are 1, 3, 5, 7, and 9. This pattern is getting bigger by 2 each time.
In picture 3 the tower quantities are 2, 4, 6, 8, and 10. This pattern is also getting bigger by 2 each time.
Both these towers are a growing pattern because they are growing by 2 each time but they start at a different number.


22. [bookmark: _Int_t04iOHnc]Using counters, model what is happening each time a pattern grows by 2. Start with 2 and build up an array of counters by repeatedly adding 2 over and over and over again. Use different colours for each pair, continuing to 5 pairs. Start with 2 blue counters, add 2 red, 2 yellow, and so on (see Figure 16). Ask students to count aloud as each pair is added to the array ending at 10.
[bookmark: _Ref113545648][bookmark: _Ref112934763]Figure 16 – Add 2 at a time to make an array
[image: A pattern building with 2 blue dots, 2 red dots, 2 yellow dots, 2 green dots and 2 purple dots.]
23. Record the sequence of arrays, showing the number of counters below each one (see Figure 17). Count together the quantity in the sequence.
[bookmark: _Ref113545694][bookmark: _Ref112934814]Figure 17 – Representation of a growing pattern
[image: A growing pattern of 2 blue dots, 4 red dots, 6 yellow dots, 8 green dots and 10 purple dots.]
24. Refer to the model and ask students what they know about the numbers 2, 4, 6, 8, and 10. Ask students what is happening to each part of the sequence and encourage them to recognise that a growing pattern must have a rule (a description of how the sequence grows each time a new element of the pattern is added). In this example, the rule is to add 2 every time the sequence repeats.
25. Students use 2D geometric shapes to create their own models to explore patterns that grow by 2. Students start by making a model of 2, and then continuing to grow their pattern by 2 after that, until they get to 10.
26. Provide students with writing materials and in pairs ask students to draw and record their findings (see Figure 18).
[bookmark: _Ref113545786][bookmark: _Ref112935022]Figure 18 – Examples of ways students may record their findings
[image: Examples of ways students record growing patterns by twos such as in a table with rows and columns clearly labelled or a diagram resembling a staircase growing by 2 each time or a horizontal table showing each row increasing by 2.]
Ask students what happens when 2 counters are taken away every time. They may notice that the pattern shrinks. Discuss that growing and shrinking patterns are a pattern if the rule repeats over and over again. In pairs, students draw and record their findings of a shrinking pattern (see Figure 19).
[bookmark: _Ref113545829][bookmark: _Ref112935082]Figure 19 – Examples of ways students may record their findings
[image: Examples of ways students record shrinking patterns by twos such as in a table with rows and columns clearly labelled or a diagram resembling a staircase shrinking by 2 each time or a horizontal table showing each row decreasing by 2 or tally marks decreasing from 10 by 2 each time.]
[bookmark: _Int_F8J2VcQ2]Explain that mathematicians make predictions. Write a range of numbers on the board such as 1, 2, 3, 4, 5, 10, and 11, and ask students to select one to be a starting number to count by twos (explain that counting by twos doesn’t always have to start from zero). Provide mini whiteboards for students to use and ask them to Think-Pair-Share about what would come next in their sequence and explain how they know this. Prompt students to predict the tenth number in their sequence. Students extend the sequence each time to check if their predictions are correct. Discuss that, as mathematicians, students are using what they know about growing patterns to work out what comes next.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Can students count forwards and backwards by twos? (MA1-RWN-01, MA1-CSQ-01, MA1-FG-01)
Are students demonstrating an understanding that when counting by twos, forwards and backwards, the next number in the sequence increases or decreases by 2 every time? (MAO-WM-01, MA1-RWN-01)
Can students collect data to describe how a pattern grows and shrinks? (MAO-WM-01, MA1-DATA-01)
What to collect:
observations of discussions and problem-solving strategies applied to identify the growing and shrinking patterns (MAO-WM-01, MA1-CSQ-01)
work samples and photos of data collection (MA1-FG-01)
	Students are unable to count forwards and backwards by twos to 10.
In pairs, students create a growing shape pattern that grows by one over and over and over again.
In pairs, students start at 10 and create a shrinking shape pattern that shrinks by one over and over and over again.
Provide students with counters and a number line from 0 to 10. Ask students to skip count and place a counter on the correct number.
	Students confidently identify the growing and shrinking pattern when counting by 2.
[bookmark: _Int_lUXoEH2s]Students create their own growing or shrinking number pattern, identifying the rule and proving it is growing and shrinking. Students draw a representation and prove their reasoning.
Students create a growing or shrinking number pattern with a missing element and a partner needs to solve the rule and continue the pattern.


[bookmark: _Toc112876311][bookmark: _Toc130888723]Consolidation and meaningful practice: How do patterns grow and shrink? – 15 minutes
To connect the concrete representation of a growing pattern to your numerical system, use a student's recording of a growing pattern that starts with an even number and place transparent counters on the corresponding numbers on a number chart (see Figure 20). Continue to place counters on each number of the growing pattern.
[bookmark: _Ref113546144][bookmark: _Ref112935216]Figure 20 – Skip counting by twos
[image: Patterns that increase by two are modelled using coloured blocks and then on a hundred chart with counters.]
[bookmark: _Int_uXUncw1t]Ask students what they notice when comparing the model and the number chart. Prompt them to explain why the pattern would look the same or different with a different starting number. Invite students to represent their growing models on the number chart and discuss findings. Photograph the number chart with counters for use in Lesson 8.
Ask students to model a shrinking pattern. Discuss what happens to the quantity in each part and the order of the numbers.
[bookmark: _Lesson_8:_Skipping][bookmark: _Toc112876312]

[bookmark: _Lesson_8:_Skipping_1][bookmark: _Toc130888724]Lesson 8: Skipping across a number chart!
Core concept: There are a variety of number patterns on a number chart when you count in various sequences.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Learning intentions
	Success criteria

	Students are learning that:
skip counting is counting forwards or backwards by a number other than one, skipping numbers in between
when counting forwards by twos (or fives or tens), each number in the sequence increases in quantity by 2 (or 5 or 10), making it a growing pattern
when skip counting backwards, each number in the sequence decreases in quantity by 2, making it a shrinking pattern
skip counting can be a more efficient way of counting a collection.
	Students can:
skip count forwards by twos, fives, and tens
skip count backwards by twos, fives, and tens
create a model showing a skip counting pattern by twos, fives, and tens
identify 10 before and 10 after a number using a model to explain their thinking.


[bookmark: _Toc112876313][bookmark: _Toc130888725]Daily number sense: What number comes next? Choral counting by twos – 15 minutes
1. Build student understanding of skip counting by choral counting adapted from Choral Counting at Teacher Education by Design.
1. Students choral count forwards by twos up to 50. As they count, use colour to record in horizontal rows with 5 numbers in each row. Ask students to look at the numbers and discuss any patterns they notice. Record student ideas (see Figure 21).
[bookmark: _Ref113546549][bookmark: _Ref112935264]Figure 21 – Record of choral counting by twos
[image: A poster showing student ideas about growing and shrinking patterns as they choral count by twos to 50.]
1. An optional challenge is to combine choral counts to look for patterns, for example, 2 and 4.
[bookmark: _Toc112876314][bookmark: _Toc130888726]Counting in multiples – 50 minutes
[bookmark: _Int_aY76KiOO]Display the number chart from the previous lesson where students placed counters on the number chart as they counted by twos. Discuss some of the patterns seen by counting in twos, comparing it to the choral counting chart above.
Discuss things that are the same:
in any column, the digit in the ones place is the same on both charts
as you travel across each row, the number increases or decreases by 2 each time
the + 12 and − 8 pattern in the diagonals is also the same and so on.
Discuss things that are different: in the number chart, the tens increase by 10 in each column you move down but in the choral counting chart, the tens are the same in each column, and so on.
Display the number chart and ask students to visualise what counting by fives would look like on a bead string. Ask students to imagine seeing 5 beads move to the left as you say the number 5. Then 5 more moves across to make 10. Then 5 more to make 15, and so on. Ask students to share what they visualised and model this on a bead string and show the corresponding numbers on the number chart.
Ask students if they can see a pattern of number words being said as we count by fives. Ask students to predict what the next 5 number words would be if we kept counting out aloud.
Provide Resource 6: Number chart and transparent counters for pairs of students to colour-code the pattern made when skip counting by fives. Students can also use a digital number chart for this activity. Students can share their pattern with other students and discuss their findings before clearing the number chart to make another pattern.
Challenge students by asking them to identify more patterns made by skip counting. They may count by twos, threes, tens, fours, or another unit to explore the patterns that emerge as they skip across the hundred (see Figure 22).
[bookmark: _Ref113562888][bookmark: _Ref112935353]Figure 22 – Skip counting patterns
[image: Examples of skip counting patterns, for example, by 2, 3, 5 and 10 shown with transparent counters on a hundred chart.]
Students go on a gallery walk to view and compare the counting patterns. Ask students to share their thinking and describe interesting aspects of the patterns, for example, counting by tens compared to counting by twos. Update the class number patterns anchor chart.
This table details assessment opportunities and differentiation ideas.
	Assessment opportunities
	Too hard?
	Too easy?

	What to look for:
Do students confidently count forwards and backwards by twos, fives and tens? (MA1-FG-01)
Can students identify and describe patterns when skip counting forwards and backwards by twos, fives and tens? (MAO-WM-01, MA1-FG-01)
Can students use efficient strategies to organise and group quantities when skip counting and identify number patterns? (MAO-WM-01, MA1-FG-01)
Are students able to identify the constant difference in a number pattern when skip counting? (MA1-RWN-01, MA1-FG-01)
What to collect:
photos of students work from the gallery walk (MAO-WM-01, MA1-FG-01)
	Students are unable to identify number patterns using a number chart.
Provide students with a 20 or 30 chart.
Support students to represent their patterns using counters and drawings.
	Students apply many strategies to explore various number patterns.
Students explore how number patterns extend and continue in a larger number chart.
Students design a number pattern challenge for a partner to solve.


[bookmark: _Toc112876315][bookmark: _Toc130888727]Consolidation and meaningful practice: Let’s problem solve! – 10 minutes
View Empty number chart (6:47) to model the mathematical language to use and encourage students to use it while completing this task. Using Resource 7: Empty number chart, select a starting number based on the needs of your class and record it in the last square of your empty number chart.
Display the empty number chart and scaffold students’ thinking by asking if they can use what they know to work out what the missing number might be. Provide students with thinking time.
Ask students to share what number they think goes in what square and how they know this.
Model how mathematicians use place value language to explain thinking. Use ‘Talk moves’ to support rich meaningful discussion and to assist with emerging mathematical ideas.


[bookmark: _Resource_1:_Shape][bookmark: _Resource__1:][bookmark: _Toc112876316][bookmark: _Toc130888728]Resource 1: Shape train
[image: A shape train made of various combinations of 2D geometric shapes]
‘Cartoon Train’ by gyathanarts and used in accordance with the Pixabay Licence.


[bookmark: _Resource_2:_AB][bookmark: _Resource__2:][bookmark: _Toc112876317][bookmark: _Toc130888729]Resource 2: AB Patterns
[image: AB patterns represented with concrete materials such as orange and purple smiley faces, and images of a cockatoo and a dog.]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.

[bookmark: _Resource_3:_What’s][bookmark: _Toc112876318][bookmark: _Toc130888730]Resource 3: What’s this pattern?
[image: ]
Images sourced from Canva and used in accordance with the Canva Content License Agreement.
[bookmark: _Resource_4:_Dot][bookmark: _Toc112876319][bookmark: _Toc130888731]Resource 4: Dot card
[image: A collection of 8 black dots]
[bookmark: _Resource_5:_Counting][bookmark: _Resource_5:_Assessing][bookmark: _Resource__5:][bookmark: _Toc112876320][bookmark: _Toc130888732]Resource 5: Assessing game play
	Focus
	Listen, watch, and think
	Ask

	Accuracy
	Are they getting correct answers?
	‘What answer did you get?’

	Efficiency and strategy selection
	Are they applying the strategy in a reasonable timeframe?
Do they seem to be labouring or a little stuck?
	‘How did you solve it?’
‘Was there a more efficient strategy you could have used or was this strategy the most efficient?’

	Flexibility and strategy selection
	Are they using different strategies?
Can they apply them with the same confidence?
	‘Why did you pick that strategy?’
‘Is there another strategy that you could use for that problem?’
‘When do you like to use __ strategy instead of __ strategy?’


[bookmark: _Resource_6:_Number][bookmark: _Toc112876321]Adapted from Bay-Williams J and Kling G (2019).


[bookmark: _Resource_6:_Number_1][bookmark: _Toc130888733]Resource 6: Number chart
[image: A number chart from 1 to 100.]
[bookmark: _Resource_7:_Empty_1][bookmark: _Resource_:_Empty][bookmark: _Resource_7:_Empty][bookmark: _Toc112876322][bookmark: _Toc130888734]Resource 7: Empty number chart
[bookmark: _Toc112876323][image: ]

[bookmark: _Toc130888735]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 (3).
	Focus area and outcomes
	Content groups and content points
	Lessons

	Representing whole numbers A
MAO-WM-01
MA1-RWN-01
MA1-RWN-02
	Use counting sequences of ones with two-digit numbers and beyond
identify the number before and after a given two-digit number (CPr5)
count forwards and backwards by ones from a given number to at least 120 (CPr6)
Continue and create number patterns
model and describe 'odd' and 'even' numbers using items paired in two rows
count forwards and backwards by twos from any starting point (CPr6-CPr7, MuS2)
Represent numbers on a line
sequence numbers and arrange them on a line by considering the order and size of those numbers (CPr5)
Represent the structure of groups of ten in whole numbers
recognise that ten ones is the same as one ten (NPV2, NPV4)
count large sets of objects by systematically grouping in tens (CPr7)
partition two-digit numbers to show quantity values (NPV4)
	1–8

	Representing whole numbers B
MAO-WM-01
MA1-RWN-01
MA1-RWN-02
	Use counting sequences of ones and tens flexibly
count forwards and backwards by tens, on and off the decade, with two- and three-digit numbers (CPr7)
Form, regroup, and rename three-digit numbers
use models such as base 10 material and interlocking cubes to represent and explain grouping (CPr7)
estimate, to the nearest hundred, the number of objects in a collection and check by grouping and counting (NPV6)
	4 and 6

	Combining and separating quantities A
MAO-WM-01
MA1-CSQ-01
	Use advanced count-by-one strategies to solve addition and subtraction problems
· recognise and use the symbols for plus (+), minus (−) and equals (=)
· record number sentences in a variety of ways using drawings, words, numerals and symbols (AdS6)
· fluently use advanced count-by-one strategies including counting on and counting back to solve addition and subtraction problems involving one- and two-digit numbers (Reasons about relations) (AdS3-AdS5)
Recognise and recall number bonds up to ten
recognise, recall and record combinations of two numbers that add up or bond to form 10 (AdS2, AdS6)
model and record patterns for individual numbers up to ten by making all possible whole-number combinations 
create, recall and recognise combinations of two numbers that add up to numbers less than 10 (AdS2, AdS6)
describe combinations for numbers using words such as more than, less than and double (AdS6)
	3–6

	Combining and separating quantities B
MAO-WM-01
MA1-CSQ-01
	Represent and reason about additive strategies
· create, model and solve word problems, using number sentences 
· represent the difference between two numbers using concrete materials and diagrams (AdS6)
· represent a constant difference between pairs of numbers 
Use knowledge of equality to solve related problems
use number bonds to determine a missing number (AdS6, NPA3-NPA4)
use number knowledge to solve related problems (AdS7, NPA4)
use a variety of ways of writing number sentences (NPA3-NPA4)
use number bonds to solve equality problems (NPA3-NPA4)
	3, 5, 7 and 8

	Forming groups A
MAO-WM-01
MA1-FG-01
	Count in multiples using rhythmic and skip counting
count by twos, threes, fives and tens using rhythmic counting and skip counting (MuS2, CPr6)
Use skip counting patterns
identify and describe patterns when skip counting forwards or backwards by twos, fives and tens (NPA3-NPA4)
determine a missing number in a number pattern with a constant difference
describe how the missing number in a number pattern was determined 
Model and use equal groups of objects to represent multiplication
model and describe collections of objects as groups of (MuS2)
determine and distinguish between the number of groups and the number in each group when describing collections of objects 
find the total number of objects using skip counting of equal groups of a known size (MuS2-MuS3)
	3, 6 and 8

	Two-dimensional spatial structure A
MAO-WM-01
MA1-2DS-01
	2D shapes: Recognise and classify shapes using obvious features
explore, manipulate and describe features of polygons (UGP3)
use the terms ‘side’, ‘vertex’ and ‘two-dimensional’ to describe plane (flat) shapes (UGP1-UGP2)
create repeating linear patterns with shapes, including two-shape and three-shape patterns 
compare, sort and classify polygons according to the number of sides or vertices (UGP3-UGP4)
	1–2

	Two-dimensional spatial structure B
MAO-WM-01
MA1-2DS-01
	Represent, combine and separate two-dimensional shapes
make representations of two-dimensional shapes and combinations of shapes in different orientations 
	2

	Data A
MAO-WM-01
MA1-DATA-01
MA1-DATA-02
	Ask questions and gather data
investigate a topic of interest by choosing suitable questions to obtain appropriate data (IRD2)
gather data and track what has been counted by using concrete materials, tally marks, lists or symbols (IRD3)
Represent data with objects and drawings and describe the displays
use concrete materials or pictures of objects as symbols to create data displays where one object or picture represents one data value (IRD2)
describe information presented in one-to-one data displays (IRD2)
	7

	Data B
MAO-WM-01
MA1-DATA-01
MA1-DATA-02
	Create displays of data and interpret them
organise collected data into lists and tables to display information (IRD2)
represent data in a picture graph using a baseline, equal spacing and same-sized symbols (IRD2)
	7
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