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	Unit Outline

	Patterns in Numbers
Students explore number patterns and properties including odd and even numbers and patterns in sequences involving multiples.
During this term students will:

· use equivalent number sentences involving addition and subtraction to find unknown quantities 
· investigate and use the properties of odd and even numbers
· investigate number sequences involving multiples (3, 4 ,6, 7, 8, 9) 

· explore and describe number patterns involving multiplication

· collect data and construct a range of suitable displays

· describe and order possibilities and likelihoods

· revise and consolidate Year 3 concepts as required.


	Year Level Description

	At this year level:

Understanding includes making connections between representations of numbers, partitioning and combining numbers flexibly, extending place value to decimals, using appropriate language to communicate times, and describing properties of symmetrical shapes

Fluency includes recalling multiplication tables, communicating sequences of simple fractions, using instruments to measure accurately, creating patterns with shapes and their transformations, and collecting and recording data
Problem Solving includes formulating, modelling and recording authentic situations involving operations, comparing large numbers with each other, comparing time durations, and using properties of numbers to continue patterns

Reasoning includes using generalising from number properties and results of calculations, deriving strategies for unfamiliar multiplication and division tasks, comparing angles, communicating information using graphical displays and evaluating the appropriateness of different displays



	Content Descriptors
	Possible Learning Activities
	Differentiation

	Number and Algebra


	Use equivalent number sentences involving addition and subtraction to find unknown quantities (ACMNA083)
Students should be given many opportunities to write number sentences to answer questions to find unknown quantities on both sides of the equation. Students need to understand that “=” means “is the same as” so they can determine missing values. They can use manipulatives, number charts and calculators to solve number sentences. They learn to use non-standard partitioning to make solving problems easier and using a range of strategies for addition and subtraction.
· I can explain what = means.

· I can explain why a number sentence is true.

· I can balance number sentences with unknown quantities.

· I can work out the missing number in a number sentence.
	What does = mean? Write 3+6=2+? on the board. How many students understand what this means? If necessary, reteach that = means ‘is the same as’. Demonstrate using balance scales and blocks. Place 3+6 on one side and then 2 on the other. How many blocks need to be added to balance the scales?

Equivalence:

Number balances – Using a balance scale and equal objects, students solve simple problems and write number sentences to show their thinking (e.g. 7+? = 8+5; 6+4 = ? – 3). Once they have developed an understanding of the concept, increase the magnitude of the numbers involved. (RIC p174-175)
Split the class into two or more groups for center activities. While some children are using the online balance, others can play "What’s in the Bag?" To start the game, give pairs of children a pan balance, a paper bag, and some links. Assign one child to go first, placing 10 links (or connecting cubes) on the right side of the balance. The same student then places up to 10 links (or connecting cubes) in the bag and places the bag on the left side of the scale. The other child is to take away from the right side until the scale balances. Then the students write a subtraction equation to describe the situation. Have them repeat the activity several times, switching roles each time. (Illuminations)

Use the interactive number balance and getting the balance on nRich to solve similar problems
Mental addition and subtraction strategies (RIC p28):

Compensation – taking one from one number and adding one to the other number when adding is essentially the same, i.e. 19 + 16 = 20 + 15 (visually show by moving marble from one jar to the other – total is still the same) or maintaining the same difference – 99 - 16 = 100 – 17 (visually demonstrate by sliding along number line – difference is still the same) Watch short video showing compensation strategy with good example explanation or alternative approach to this same strategy with written explanation
Spider Maths – using partitioning to add numbers – Students realise that 42+67 can be written as 40+2+60+7 or 40+60+2+7

Illuminations Pan Balance – Use the online interactive pan balance to experiment with balancing equations. Write an expression on the board. Students put this expression into the red pan and then make the pans balance in as many different ways as they can.

Word problems – Laura has a brother, Josh, who is twice her age. If Josh is seven years older than Laura, how old is he?

When I was 9, my mother was 41. Now she is double that age. How old am I?

The difference between Bob and Roger’s age is 15 years.  In 7 years, Bob will be twice as old as Roger.  How old are they now?
A grandfather says to his grandson "Today I am four times as old as you are, but in 7 years I will be three times as old as your age".  Find the age of each person.
Magic Tricks with numbers – PowerPoint presentation
Problem solving involving unknowns and balancing equations: from nRich- Heads and feet, Plenty of pens, Super shapes, This Pied Piper of Hamelin
	- Balancing Equations (pdf) has simple problems with unknowns in different parts of the equations.
+ Try more challenging problems, e.g. A man is 18 years more than the age of his daughter. In ten years he will be 2 years less than twice his daughter's age, how old is each now?
The one’s digit of a two-digit number is 4 less than it's ten's digit. Find the number if it is less than 8 times the sum of its digits.
More extension problems from Easy as pi

Balance of halves from nrich

	Investigate and use the properties of odd and even numbers (ACMNA071)
· I can discover mathematical rules about odds and evens

· I can predict whether an answer will be even or odd using the rules
	Even and Odd – The cards from the nRich task can be used as an introduction to the topic. Which numbers go together to make even numbers? Which make odd numbers? Which four cards could make 12? After playing with these cards, ask students what an odd or even number is and explain why two evens make even, etc.

Explore odd and even numbers in nature – eg numbers of legs on a creature, petals on flowers, segments in an orange 

Roll and tally – Students work in pairs to roll two dice and tally if the total is odd or even. Is it an even chance? Why or why not? (p3 RIC)

Odd or even – Game on p5 RIC – similar to scissors, paper, rock

Take the pack – card game p5 RIC

How can I make an even number? – p5 RIC, cards

Odds and evens musical game – ABC Splash
Two numbers under the microscope – Students explore what happens when two odd numbers are added (nRich)
Odd times even – Students explore patterns that occur when an odd number is multiplied by an even number and learn to create a proof. (nRich)
Check your work (book by RIC) p 2- 9

What will happen if you:
· add a 2 digit even number to a 3 digit even number?

· subtract a 2 digit even number from a 3 digit even number?

· add three even numbers?

· add two even numbers to an odd number?
Investigate odd and even patterns in Pascal’s triangle 
Assessment 3 – p10 RIC – This page has good examples of applying properties of odd and even to check calculations
	-Use the Even and Odd cards from nRich and also some cut-out numbers (like in Check your work) to create visual/tactile proof for students who struggle with this concept
+ Investigate odd and even patterns in Pascal’s triangle 


	Investigate number sequences involving multiples of 3, 4, 6, 7, 8, and 9 (ACMNA074)

	Hundred square- using a 100-square (or extended to 150) students colour the multiples of a given number to identify patterns that exist.
Numberlines – students show patterns on numberlines. By overlaying related patterns (eg 3,6,9 or 4,8) students can see more patterns

Digital sums – students investigate the digital sums of number patterns and transfer these patterns to a visual pattern

Last digit – students investigate the last digits of number patterns and transfer these patterns to a visual pattern

Nines patterns/tricks – using fingers to do 9x tables, 

Magic tricks with numbers powerpoint – 9s sequence

Tables without tens – an investigation into patterns in the ones digits of the times tables
	+ Numbers give the design – experiment with creating visual patterns with number sequences either on paper or using Scratch

	Patterns and algebra
Explore and describe number patterns resulting from performing multiplication (ACMNA081)

	Explore doubling patterns – doubling fives, would you prefer to be paid $10 for each day of the week or start with $1 on the first day, $2 on the second day etc?
Multiplying by ten patterns – 10, 100, 1000, 10000, and using this idea to extend known facts e.g. 2 x 300 = 600
Function machines (RIC book) and interactive: Exploring number patterns you make – Number Plumber

Multiplication square jigsaw
Number pattern explorations
Journeys on the Gattegno Tens chart
	+ Two squared problem from nRich

	Statistics and Probability

	Chance
Describe possible everyday events and order their chances of occurring (ACMSP092)
Some things are more likely to happen than others. We can use information about the context to predict the likelihood of an event occurring.
	Mama Panya’s Pancakes – Based on a tale set in Kenya, Africa, students predict what might happen next at different points along the story. They make predications that are very likely, unlikely, possible, impossible etc and order them in order of likelihood. (GLC lesson ideas – also link to Geography)
Spinners – Use an online spinner (e.g. Illuminations) to experiment with different likelihoods.

Dice, cards, coins etc. – look at even chances, list all possible outcomes, what outcomes are more or less likely?
Who will come through the door next? Students make a list of possibilities for who will be the next person to enter the classroom. They discuss how they could arrange these in order of likelihood and justify their thinking.

Link to Science – make predictions (hypotheses) about how many insects might visit different plants in a given time.

Chance and Data – First Steps – activities on p26 and 27
	

	Data representation and interpretation
Select and trial methods for data collection, including survey questions and recording sheets (ACMSP095)

	Getting to know you graphs – Students write survey questions and collect data about their classmates. They create an infographic to show the data in an interesting format
Link to Science – Collecting data about number of insects that visit different plants
	

	Construct suitable data displays, with and without the use of digital technologies, from given or collected data. Include tables, column graphs and picture graphs where one picture can represent many data values (ACMSP096)

	Getting to know you graphs – Students write survey questions and collect data about their classmates. They create an infographic to show the data in an interesting format
Link to Science – Reporting data about number of insects that visit different plants
	


	Achievement Standard

	By the end of Year 4, students choose appropriate strategies for calculations involving multiplication and division. They recognise common equivalent fractions in familiar contexts and make connections between fraction and decimal notations up to two decimal places. Students solve simple purchasing problems. They identify unknown quantities in number sentences. They describe number patterns resulting from multiplication. Students compare areas of regular and irregular shapes using informal units. They solve problems involving time duration. They interpret information contained in maps. Students identify dependent and independent events. They describe different methods for data collection and representation, and evaluate their effectiveness.

Students use the properties of odd and even numbers. They recall multiplication facts to 10 x 10 and related division facts. Students locate familiar fractions on a number line. They continue number sequences involving multiples of single digit numbers. Students use scaled instruments to measure temperatures, lengths, shapes and objects. They convert between units of time. Students create symmetrical shapes and patterns. They classify angles in relation to a right angle. Students list the probabilities of everyday events. They construct data displays from given or collected data.


	Evaluation and Adaptations

	A reflection on Mathematics after/during teaching. Suggestions for next time. What worked well? What could be improved?
Were significant adaptations made for individuals or groups of learners? Do related documents (such as ILPs) exist for this curriculum area? 


