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[bookmark: _Toc147484654]Unit description and duration
This unit introduces the big idea that questions can be asked and answered by interpreting data.
In this 2-week unit students are provided opportunities to:
· collect and organise categorical and discrete numerical data through observations or surveys
· represent and interpret data, with and without the use of digital technologies
· recognise, represent, order, and partition numbers within different ranges.
This multi-age unit is informed by the lessons in Stage 2 Year A Unit 5 and Stage 3 Year A Unit 5. Please refer to these units for additional lesson guidance.
[bookmark: _Toc143763166][bookmark: _Toc144292023][bookmark: _Toc147484655]Syllabus outcomes
MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
Stage 2
MA2-RN-01 applies an understanding of place value and the role of zero to represent numbers to at least tens of thousands
MA2-RN-02 represents and compares decimals up to 2 decimal places using place value
MA2-AR-01 selects and uses mental and written strategies for addition and subtraction involving 2- and 3-digit numbers
MA2-MR-01 represents and uses the structure of multiplicative relations to 10 × 10 to solve problems
MA2-DATA-01 collects discrete data and constructs graphs using a given scale
MA2-DATA-02 interprets data in tables, dot plots and column graphs
Stage 3
MA3-RN-01 applies an understanding of place value and the role of zero to represent the properties of numbers
MA3-RN-02 compares and orders decimals up to 3 decimal places
MR3-MR-01 selects and applies appropriate strategies to solve multiplication and division problems
MA3-DATA-01 constructs graphs using many-to-one scales
MA3-DATA-02 interprets data displays, including timelines and line graphs
[bookmark: _Toc143763167][bookmark: _Toc144292024][bookmark: _Toc147484656]Working mathematically
In the Mathematics K–10 Syllabus, there is one overarching Working mathematically outcome (MAO-WM-01). The Working mathematically processes should be embedded within the concepts being taught. The Working mathematically processes present in the Mathematics K–10 Syllabus are:
communicating
understanding and fluency
reasoning
problem solving.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
[bookmark: _Toc147484657]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
· posing questions and organising collected data systematically
· representing and interpreting data using lists, tables, dot plots and column graphs
· forming, regrouping, and renaming numbers within different ranges.
In NSW classrooms there is a diverse range of students, including Aboriginal and Torres Strait Islander students, students learning English as an additional language or dialect, high potential and gifted students and students with disability. Some students may identify with more than one of these groups or possibly all of them. Refer to Curriculum planning for every student – advice for further information.

[bookmark: _Toc147484658]Lesson overview and resources
To cover the content of the syllabus across Stage 2 and Stage 3, some core lessons in the unit contain both a Stage 2 and a Stage 3 task. Teachers are encouraged to adapt and contextualise the units to meet the needs of their students.
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense
Stage 2:
Representing numbers using place value B: Whole numbers: Apply place value to partition, regroup and rename numbers up to 6 digits
Stage 3:
Represents numbers A: Whole numbers: Recognise and represent numbers in the millions
	Lesson core concept: data is all around and it is more than a combination of numbers and graphics.
Stage 2:
Data A: Collect discrete data
Data B: Select and trial methods for data collection
Stage 3:
Data A: Collect categorical and discrete numerical data by survey
	Lesson duration: 70 minutes
Resource 1: Data
Resource 2: Data cycle
Resource 3: Survey question checklist
Digital devices (recommended)
Writing materials

	Lesson 2
Daily number sense
Stage 2:
Representing numbers using place value A: Whole numbers: Apply place value to partition and regroup numbers up to 4 digits
Stage 3:
Represents numbers A: Whole numbers: Recognise, represent and order numbers in the millions
	Lesson core concept: mathematicians collect and record data.
Stage 2:
Data A: Collect discrete data
Representing numbers using place value B: Decimals: Extend the application of the place value system from whole numbers to tenths and hundredths
Stage 3:
Data A: Collect categorical and discrete numerical data by observation or survey
Represents numbers A: Decimals and percentages: Compare, order and represent decimals
	Lesson duration: 70 minutes
Resource 2: Data cycle
Resource 4: Reaction time charts
0–9 dice
Rulers
Writing materials

	Lesson 3
Daily number sense
Stage 2:
Representing numbers using place value A: Whole numbers: Apply place value to partition numbers up to 4 digits
Stage 3:
Represents number A: Whole numbers: Recognise, represent and order numbers in the millions
	Lesson core concept: mathematicians organise and present data in different ways.
Stage 2:
Data A: Organise and display data using tables and graphs
Data A: Interpret and compare data
[bookmark: _Int_a8Oc1mCE]Data B: Construct and interpret data displays with many-to-one scales
Stage 3:
Data A: Choose and use appropriate tables and graphs
	Lesson duration: 70 minutes
Resource 2: Data cycle
Resource 5: Line graph example
Resource 6: Data investigation
Grid paper
Reaction time results from Lesson 2
Writing materials

	Lesson 4
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: data is represented in different ways for different purposes.
Stage 2:
Representing numbers using place value A: Whole numbers: Read, represent and order numbers to thousands
[bookmark: _Int_kpfp3FVX]Data B: Construct and interpret data displays with many-to-one scales
Stage 3:
Represents number A: Whole numbers: Recognise, represent and order numbers in the millions
Data A: Choose and use appropriate tables and graphs
Data B: Interpret and compare a range of data displays
	Lesson duration: 70 minutes
Resource 2: Data cycle
Resource 7: Slow reveal table
Resource 8: Population data and checklist
Resource 9: Australia’s population

	Lesson 5
Daily number sense
Stage 2:
Multiplicative relations A: Generate and describe patterns
Stage 3:
Multiplicative relations B: Represent and describe number patterns formed by multiples
	Lesson core concept: data can be displayed in different ways, and it can help conceptualise events in history.
Stage 2:
Data A: Organise and display data using tables and graphs
Data B: Construct and interpret data displays with many-to-one scales
Stage 3:
Data A: Choose and use appropriate tables and graphs
Data B: Interpret and compare a range of data displays
	Lesson duration: 70 minutes
Resource 2: Data cycle
Resource 10: Number puzzles
Resource 11: Example timeline
Resource 12: Fun day options
Resource 13: Australian gold rush
Individual whiteboards
Rulers
Writing materials

	Lesson 6
Daily number sense
Stage 2:
Additive relations A: Select strategies flexibly to solve addition and subtraction problems of up to 3 digits
Stage 3:
Multiplicative relations A: Use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
	Lesson core concept: data, represented in many ways for different purposes, can be interpreted to help make decisions.
Stage 2:
Data A: Organise and display data using tables and graphs
Data A: Interpret and compare data
Stage 3:
Represents numbers B: Whole numbers: Locate and represent integers on a number line
Data B: Interpret data presented in digital media and elsewhere
	Lesson duration: 70 minutes
Resource 2: Data cycle
Resource 14: Australian temperatures
Resource 15: Extreme temperatures
Resource 16: Temperature tables
0–9 dice or spinners
Writing materials

	Lesson 7
Daily number sense
Stage 2:
Additive relations A: Select strategies flexibly to solve addition and subtraction problems of up to 3 digits
Stage 3:
Multiplicative relations A: Use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
	Lesson core concept: interpreting data helps to solve problems and ask new questions.
Stage 2:
Representing number using place value A: Whole numbers: Read, represent and order numbers to thousands
Data A: Organise and display data using tables and graphs
Data A: Interpret and compare data
Stage 3:
Represents numbers A: Whole numbers: Recognise, represent and order numbers in the millions
Data B: Interpret and compare a range of data displays
	Lesson duration: 70 minutes
Resource 2: Data cycle
Resource 17: Unlabelled graphs
Resource 18: Table of data
Resource 19: Threatened species
Resource 20: Solar system distances
0–9 dice or spinner
Individual whiteboards
Writing materials

	Lesson 8
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: statistical reasoning helps mathematicians interpret and infer information.
Stage 2:
Representing numbers using place value A: Whole numbers: Read, represent and order numbers to thousands
Data A: Interpret and compare data
Stage 3:
Data B: Interpret data presented in digital media and elsewhere
	Lesson duration: 65 minutes
Resource 2: Data cycle
Resource 21: Team birth years
Resource 22: Melting ice
Resource 23: Misleading graphs
Digital devices to access Excel (if available)
Student workbooks


[bookmark: _Lesson_1][bookmark: _Toc147484659]Lesson 1
Core concept: data is all around and it is more than a combination of numbers and graphics.
[bookmark: _Toc147484660]Daily number sense: Place value mystery – 10 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
apply place value to partition, regroup and rename numbers up to 6 digits.
Students working towards Stage 3 outcomes are learning to:
recognise and represent numbers in the millions.
	Students working towards Stage 2 outcomes can:
name thousands using the place value grouping of ones, tens and hundreds of thousands.
Students working towards Stage 3 outcomes can:
name millions using the place value grouping of ones, tens and hundreds.


[bookmark: _Hlk144377706]This activity is an adaptation from Open-ended Maths Activities: Using ‘Good’ Questions to Enhance Learning in Mathematics, Revised edn by Sullivan and Lilburn.
Tell students you are thinking of a number. Explain that the:
number is larger than 10 000
first 3 digits add to a number greater than 5
tens of thousands digit is smaller than 4
thousands digit is even
hundreds digit is larger than the unit’s digit
tens digit is larger than the hundreds digit and is odd
number is a multiple of 5.
Ask students what they think the number could be and to record their answer.
Students share their answer with a partner and justify their thinking. Allow time for students to refine their answers.
As a class, discuss student thinking. Ask questions, such as:
What is your answer?
Can you explain why your answer could be correct?
Is your answer bigger or smaller than your partner’s?
Can you think of another possible answer?
Can you think of an incorrect answer and explain why it is incorrect?
Can you record the number using standard and non-standard place value form?
In stage pairs, ask students to create their own place value mystery number and create a set of clues.
Students play the game with their partner.
Multi-age: Stage 2 students recognise, represent and order numbers to at least tens of thousands, while Stage 3 students engage with numbers in the millions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
[bookmark: _Int_nHRtMffh]Can Stage 2 students name thousands using the place value grouping of ones, tens and hundreds of thousands? [MAO-WM-01, MA2-RN-01]
[bookmark: _Int_SVZ1UciG]Can Stage 3 students name millions using the place value grouping of ones, tens and hundreds? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV7
Stage 3 – NPV7.


[bookmark: _Toc147484661]Core lesson 1: Data in action – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
collect discrete data
select and trial methods for data collection.
Students working towards Stage 3 outcomes are learning to:
collect categorical and discrete numerical data by survey.
	Students working towards Stage 2 outcomes can:
pose questions about a matter of interest to obtain information that can be recorded in categories
create a survey and related recording sheet, considering the appropriate organisation of categories for data collection.
Students working towards Stage 3 outcomes can:
pose and refine questions to construct a survey to obtain categorical or discrete numerical data about a matter of interest.


Display the word ‘data.’ Ask students:
What do you think is meant by the word ‘data’?
Where have you heard the term used?
What words do you think go with the topic of data?
Data: facts or units of information collected together.
Display Resource 1: Data. Ask students if each image is an example of data. Guide discussion to highlight that data comes in many forms. For example, numbers, symbols, pictures or text, with numbers often being the most frequent.
Explain that the term ‘data’ refers to information that has been collected. Support understanding by providing relevant examples, such as the Aussie Bird Count and WildCount.
Ask students to brainstorm other everyday places in which data can be found. If needed, prompt students with examples.
Ask students how some of their examples of data might be useful or interesting. Responses might include:
weather data to decide what clothes to wear or activities to undertake
food nutrition data to decide what foods to eat
voting data to determine who the school leaders will be
school energy or water use audit data to see where saving practices could be used.
Note: a graphic organiser, such as a fishbone diagram, may be used to display the class’ information.
Display the website Focus on Participation by Age (AusPlay). For:
Stage 2 students, display, explore and discuss slide 5 (Comparing age groups – Top 10 activities).
[bookmark: _Int_RSF92Qxw]Stage 3 students, display slide 8 (Sports or physical activities played at different ages). Press play on the interactive. Students may require the interactive to be played multiple times.
Students Think-Pair-Share, focussing on how the data may have been collected, why the data could be useful and who could use the data.
[bookmark: _Toc147484662]Core lesson 2: School sport survey – 40 minutes
Display Resource 2: Data cycle. Read and discuss each component of the data cycle.
Explain that students will collect data about school sport through a survey.
As a class, brainstorm broad ideas about school sport and refine them to develop a statistical question for the class. For example, the question could explore what sports are the most or least popular (Stage 2) or whether your school meets the sporting needs of all students (Stage 3).
Note: statistical questions are those mathematicians ask of the data. Survey questions are asked to collect data. Data collected through surveys allows mathematicians to answer statistical questions.
Display Resource 3: Survey question checklist. Explain that the checklist should be used when writing quality survey questions.
Provide small groups of students with the checklist and writing materials.
On paper, groups of students compose 3 quality survey questions to help answer the class’ statistical question, decide the response format for each question and predict what the responses will be.
Survey questions may include:
Do you enjoy sport?
What do you enjoy about sport?
Which sport(s) do you play at school?
Is there a sport that you want to learn how to play?
What is your favourite sport to play at school?
Do you play sport outside of school?
Do you prefer team or individual sports?
Do you think the school has enough sports equipment?
What equipment would you like to see purchased for the school?
Do you think the school has enough areas for students to play sport?
Each group shares their questions with another group. Students give feedback to each other using Resource 3: Survey question checklist and refine their survey questions based on feedback received.
Discuss and decide if you will conduct a paper survey or a digital survey.
If using a digital survey, play video Gathering data with Microsoft Forms (4:10) (T4L Kids TV) or Gathering data with Google Forms (4:30) (T4L Kids TV).
In Microsoft Forms or Google Forms, demonstrate the different response formats, for example, multiple choice, short answer, Likert scale or rating. Students to consider these when writing their questions.
Provide students with a digital device to access either Microsoft Forms or Google Forms through the Student Portal.
Groups transfer their survey questions into either Microsoft Forms or Google Forms and have each student in the class complete their survey.
Groups view their survey data and determine if their predictions were correct.
Display the class statistical question(s). Students reflect on their data and use thumbs up (yes), thumbs sideways (unsure) or thumbs down (no) to answer the question.
Choose individual students to justify their answer using their survey questions and data to support their response.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot pose questions to construct a survey.
Provide students a bank of questions to choose from.
Brainstorm questions as a class using the process examples in Figure 1.
	Students can pose questions to construct a survey.
Create a second survey with questions about a different activity.
Students administer their survey across multiple classes in the school and present a summary of the data.


[bookmark: _Ref143785880]Figure 1 – Example of statistical questions
[image: Examples of matters of interest, possible categories and question. For eye colour the possible categories are blue, green, brown and hazel and a question could be 'What is the least common eye colour in our class?' 
For travel to school the possible categories could be walk, bike, private vehicle, bus, train, boat and the question could be 'How do the students in our class most commonly commute to school?']
[bookmark: _Toc147484663]Discuss and connect the mathematics – 5 minutes
Students reflect on the process of posing and refining questions and collecting data by conducting a survey. Choose students to share their experiences with the class, both positive and negative and what they might do differently next time.
Explain that in future lessons, students will look at the remaining steps in the data cycle by representing and interpreting data.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students pose questions to obtain information that can be recorded in categories? [MAO-WM-01, MA2-DATA-01]
Can Stage 2 students create a survey and related recording sheet, considering the appropriate organisation of categories for data collection? [MAO-WM-01, MA2-DATA-01]
Can Stage 3 students pose and refine questions to construct a survey to obtain categorical or discrete numerical data about a matter of interest? [MAO-WM-01, MA3-DATA-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – IRD2, IRD3
Stage 3 – IRD3, IRD4, IRD5.




[bookmark: _Lesson_2][bookmark: _Toc147484664]Lesson 2
Core concept: mathematicians collect and record data.
[bookmark: _Toc147484665]Daily number sense: Hit it – 10 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
apply place value to partition and regroup numbers up to 4 digits.
Students working towards Stage 3 outcomes are learning to:
recognise, represent and order numbers in the millions.
	Students working towards Stage 2 outcomes can:
record numbers using standard place value form.
Students working towards Stage 3 outcomes can:
name millions using the place value grouping of ones, tens and hundreds.


This activity is an adaptation of ‘Hit it (3-digit numbers)’ from Mathematics K-6 resources by State of New South Wales (Department of Education).
1. In pairs, students choose a target number.
Each student draws their own gameboard with space for a number, see Figure 2.
[bookmark: _Ref143785983]Figure 2 – Hit it example
[image: Gameboard for Hit it (4-digit numbers) with two pieces of paper with four blank spaces drawn up on each piece. A sticky note with a target number of 3000 is in the middle. There is also a 0-9 dice.]
Students take turns to roll the 0–9 die and record the digit in the thousands, hundreds, tens or ones position. The aim is to get the closest number to the target number.
Once both players’ boards are full, each student reads their number and determines how far they are away from the target number. They can be over or under the target number.
The player who is closest to the target number wins a point.
Students can choose to keep or change their target number between each round.
The student with the most points after 3 rounds is declared the winner.
As students play, ask questions such as:
What number did you roll?
What would be the best position for that number?
What might happen if you placed it in a different position?
What number would you like to roll next?
How could you make the game easier or harder?
Multi-age: Stage 2 students recognise, represent and order numbers to at least tens of thousands, while Stage 3 students engage with numbers to the millions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record numbers using standard place value form? [MAO-WM-01, MA2-RN-01]
Can Stage 3 students name millions using the place value grouping of ones, tens and hundreds? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV4, NPV5, NPV6
Stage 3 – NPV7.


[bookmark: _Core_lesson_Part][bookmark: _Toc147484666]Core lesson 1: Reaction time – 30 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	All students are learning to:
collect categorical and discrete numerical data by observation
compare, order and represent decimals.
	All students can:
collect data from observation and record it in a table
compare and order decimal numbers of up to 3 decimal places.


This activity is an adaptation of ‘Reaction time test’ at Mathematics K-6 resources by State of New South Wales (Department of Education).
Display Resource 2: Data cycle and highlight that this activity involves collecting data and representing it in a table.
Display online Reaction Timer (NRICH).
Demonstrate how to click on the screen to make the star disappear and then click again as soon as the star reappears. Explain that the interaction will calculate students’ reaction time.
Students to take turns predicting and testing their reaction time.
As a class, discuss that reaction time is the time between a stimulus and a response.
Brainstorm and record events in students’ lives where reaction time is important. Examples could include starting a race, playing tennis or computer games, saving a penalty in a shootout.
Discuss what the term ‘best’ reaction time means. Ensure students understand that the fastest reaction time is best.
Brainstorm and record student wonders about what may impact people’s reactions times, including gender, age, height, time of day, left hand or right hand, or amount of training or practice.
Students predict what kind of person would have the quickest reaction time and explain their reasoning. For example, different occupations or interests including musicians, gamers and sports people.
Explain that another way to test reaction time is by using a ruler.
Demonstrate how to do the activity:
In pairs, one student holds the ruler at shoulder height. The zero mark on the ruler is at the bottom.
The other student places their fingers and thumb at the bottom of the ruler, not touching but ready to catch the ruler (see Figure 3).
At an unannounced time, the first student drops the ruler.
The reacting student catches it between their fingers and thumb and reads the distance below their thumb (see Figure 3).
Each student conducts the test 5 times and records the results in a table. Students add a third column to their table to record corresponding reaction times in Core lesson 2 (see Figure 3).
[bookmark: _Ref143786057]Figure 3 – Reaction time test
[image: A photograph showing the starting position for the ruler in the reaction time test.
A second photo showing after the ruler is dropped. 
A sample table for students to record 5 drops of the ruler.]
Note: students do not need to time their reaction times. They use the Resource 4: Reaction time charts to match their ruler distances to the corresponding reaction time in seconds. Matching takes place in the second half of the lesson.
[bookmark: _Toc147484667]Core lesson 2: Converting to seconds – 15 minutes
 Display Resource 4: Reaction time charts and discuss decimal numbers.
Note: to support place value conceptual understanding, 0.132 would be read as one-hundred and thirty-two thousandths. In this context, the time can be read as 132 milliseconds. Students working towards Stage 2 outcomes can read the time 0.13 as 13 hundredths of a second.
Draw attention to the different place value limits in the charts: Chart A (Hundredths of a second) and Chart B (Milliseconds). Discuss the differences and ask questions, such as:
What does the 4 in 0.143 represent?
Why is 0.45 not recorded to 3 decimal places?
What is the role of the zeros in 0.09?
Do the numbers get bigger or smaller as the reaction distance increases? Why?
How do you determine the largest number?
Which number is larger, 0.12 or 0.128? How do you know?
Why do some distances in Chart A have the same time, for example, 12 cm and 13 cm? The times are rounded to hundredths of a second.
Where else in the Chart A have time times been rounded?
Students record their reaction times from Resource 4: Reaction time charts in a table, such as Figure 4.
[bookmark: _Ref143786183]Figure 4 – Test results table
[image: A table of 5 drops of the rule.
Column 1 records the drop.
Column 2 records the distance where the ruler is caught in centimetres.
Column 3 records the reaction time in decimal fractions of a second.]
[bookmark: _Toc147484668]Consolidation and meaningful practice – 15 minutes
Students order their reaction times from fastest to slowest.
Model placing decimal numbers up to 3 decimal places on a number line.
Note: make 10 cm long, break up and label into tenths.
Discuss where zero and one would be placed on their number line.
Students place their reaction times on a number line.
Students share their number lines and explain their reasoning behind the spacing between the decimal numbers.
Multi-age: students in Stage 2 work with up to 2 decimal places. Stage 3 students work with numbers up to 3 decimal places.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot order reaction times and position them on a number line.
Students order reaction time using measurement in whole centimetres.
Provide a structured number line with intervals for tenths of a second marked.
	Students can order reaction times on a number line.
Students complete the reaction test again and add the additional times to their number line.
Students use an online reaction time test and compare results with the ruler drop test, justifying their findings.
Students use the distractor feature of the online reaction time test. Students analyse test results with and without distractors, justifying their findings.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students collect data from observation and record it in a table? [MAO-WM-01, MA2-DATA-01, MA3-DATA-01]
Can students compare and order decimal numbers of up to 3 decimal places? [MAO-WM-01, MA2-RN-02, MA3-RN-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – IRD3
Stage 3 – NPV8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 3 – IfSR-PT: 1A5, 1A7.




[bookmark: _Lesson_3][bookmark: _Toc147484669]Lesson 3
Core concept: mathematicians organise and present data in different ways.
[bookmark: _Toc147484670]Daily number sense: Mystery number – 10 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students working towards Stage 2 outcomes are learning to:
apply place value to partition numbers up to 4 digits.
Students working towards Stage 3 outcomes are learning to:
recognise, represent and order numbers in the millions.
	Students working towards Stage 2 outcomes can:
record numbers using standard place value form.
Students working towards Stage 3 outcomes can:
name millions using the place value grouping of ones, tens and hundreds.


1. Explain that the students will try to identify a mystery 3- or 4-digit number by asking questions that require a ‘yes’ or ‘no’ answer.
Ask students to provide examples of suitable questions, such as:
Is the number an even number?
Is the number a 4-digit number?
Is the number larger than 500?
Does the number have less than 7 hundreds?
Select a 3- or 4-digit number and select students to ask questions.
Assist students to keep track of possible answers and eliminated numbers by asking questions as students play, such as:
Could the answer be 458? Why or why not?
Could the answer have a 4 in the ones place? Why or why not?
Could the answer have more than 25 tens? Why or why not?
When the mystery number has been guessed, students record the number using standard place value form. For example, 523 = 500 + 20 + 3 or 5 hundreds, 2 tens and 3 ones.
Discuss, asking questions such as:
Which questions were the most useful? Why?
Can you think of any additional questions that would have been useful to ask?
How could you make the game easier or harder?
Repeat twice in pairs, allowing students to alternate between creating and guessing a mystery number.
Multi-age: Stage 2 students recognise, represent and order numbers to at least tens of thousands, while Stage 3 students engage with numbers to the millions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record numbers using standard place value form? [MAO-WM-01, MA2-RN-01]
Can Stage 3 students name millions using the place value grouping of ones, tens and hundreds? [MAO-WM-01 MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV4, NPV5, NPV6.
Stage 3 – NPV7.


[bookmark: _Toc147484671]Core lesson 1: Choosing appropriate displays – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	All students are learning to: 
construct and interpret data displays with many-to-one scales.
Students working towards Stage 2 outcomes are learning to:
organise and display data using tables and graphs
interpret and compare data.
Students working towards Stage 3 outcomes are learning to:
choose and use appropriate tables and graphs.
	All students can:
create a table to organise data
construct a many-to-one scale column graph.
Students working towards Stage 2 outcomes can:
describe and interpret information presented in tally tables and column graphs.
Students working towards Stage 3 outcomes can:
recognise which types of data display are appropriate to represent data.


This activity is an adaptation of ‘Discussing Data’ at NZ Maths by the New Zealand Ministry of Education.
Note: numerical data values are represented as numbers and come from counting or measurement. Counts are discrete (for example, children per family), while measurements are continuous (for example, temperature change over time). Column graphs depict discrete data, and line graphs show continuous data with meaning between points. Stage 2 students work with discrete data, while Stage 3 students use both discrete and continuous data.
Display Resource 2: Data cycle. Explain that this lesson involves representing data.
As a class, discuss the best way to display different types of data, including:
Picture graphs and dot plots – used to show a small number of data values, with one-to-one correspondence.
Column graphs – used to display categorical or discrete numerical data.
Line graphs – used to display continuous data.
Display Resource 5: Line graph example. Ask the class:
What do you notice and wonder?
How is a line graph similar and different to a column graph?
Why is this data represented in a line graph?
Multiage: Stage 2 students deepen understanding of the representation of discrete data on column and dot plot graphs, the line graph can be viewed as a non-example.
Distribute a copy of Resource 6: Data investigation to each student.
In pairs, students examine each dataset and determine which representation is most appropriate.
Select pairs to share and justify their answers. For example, the line graph is the most appropriate choice in dataset C because it is continuous data. Ask other students if they agree or disagree and why.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot recognise which type of data display is appropriate to represent data.
Using example A from Resource 6: Data investigation students colour code the matching data for each category. Students decide whether the graph or the table is easiest to read and justify their opinion.
Students rule columns around the images in Example A. Ask students to explain the link between a picture graph and a column graph.
	Students can recognise which type of data display is appropriate to represent data.
Students create their own set of representations to add to the resource.
Students swap their representations and determine which display is most appropriate to represent the data and why.


[bookmark: _Toc147484672]Core lesson 2: Many-to-one scale – 30 minutes
Note: a scale of many-to-one correspondence in a column graph or line graph means that one unit is used to represent more than one of what is being counted or measured. For example, one interval on the vertical axis could be used to represent 20 cm of body height.
Display Resource 2: Data cycle and highlight that this activity involves representing data.
Asks students to identify their shortest ruler drop distance from Lesson 2.
In small groups, students record each group member’s shortest ruler drop distance in a table in their workbooks, see Figure 5.
[bookmark: _Ref144815275]Figure 5 – Table to graph
[image: A sample of student results recorded in a data table.
From the data in the table a simple column graph is recorded to show the fastest reaction distance for students in the group.]
Explain that a many-to-one scale means that one unit is used to represent more than one of what is being counted or measured and discuss why many-to-one scales are used.
Brainstorm features that need to be included on a many-to-one scale column graph, such as title, axes names and label and scale.
As a class, use the ‘Ruler drop distance’ column to determine an appropriate scale to be used to graph the ruler drop data, for example, 1 cm = 2 cm ruler drop distance. 
Using grid paper, students create a column graph for their group’s data, see Figure 5 above.
	Too hard?
	Too easy?

	Students cannot create a many-to-one scale column graph.
Students construct column graphs with scale intervals of one-for-one, using software where appropriate or using concrete materials (such as centicubes to represent each centimetre).
Students create the graph on a paper template with a pre-recorded scale on the y-axis.
	Students can create a many-to-one scale column graph.
Students use the same data to make a horizontal column graph.
Students develop 5 questions about their graph and swap with another group to answer them.


[bookmark: _Toc147484673]Discuss and connect the mathematics – 10 minutes
Group and record the whole class’ shortest ruler drop distances in a table on the board.
Use the data in the table to create a column graph, see Figure 6.
[bookmark: _Ref144815527]Figure 6 – Class ruler drop table and graph
[image: Class results recorded in a data table.
From the data in the table a simple column graph is recorded to show the fastest reaction distance for all students in the class using a histogram structure.]
Discuss the similarities and differences between the 2 graphs created in the lesson.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students create a table to organise data? [MAO-WM-01, MA2-DATA-01, MA3-DATA-01]
Can students construct a many-to-one scale column graph? [MAO-WM-01, MA2-DATA-01, MA3-DATA-01] 
Can Stage 2 students describe and interpret information presented in tally tables and column graphs? [MAO-WM-01, MA2-DATA-02]
Can Stage 3 students recognise which types of data display are appropriate to represent data? [MAO-WM-01, MA3-DATA-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – IRD3
Stage 3 – IRD3.




[bookmark: _Lesson_4][bookmark: _Toc147484674]Lesson 4
Core concept: data is represented in different ways for different purposes.
[bookmark: _Toc147484675]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K-6 resources
Universal Resources Hub.
[bookmark: _Toc147484676]Core lesson 1: Our growing population – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
read, represent and order numbers to thousands
construct and interpret data displays with many-to-one scales.
Students working towards Stage 3 outcomes are learning to:
recognise, represent and order numbers in the millions
choose and use appropriate tables and graphs
interpret and compare a range of data displays.
	Students working towards Stage 2 outcomes can:
read and order numbers of up to at least 4 digits
use a given many-to-one scale to represent discrete data in column graphs
interpret and compare data.
Students working towards Stage 3 outcomes can:
name millions using the place value grouping of ones, tens and hundreds
construct column graphs using a many-to-one scale, with the use of digital technologies
interpret side-by-side column graphs for 2 categorical variables.


Display Resource 2: Data cycle. Explain that in this lesson, students will be representing data.
Display Image 1 from Resource 7: Slow reveal table. Ask students to read the numbers aloud, find the largest and smallest numbers and predict what the data represents.
Reveal Image 2 and then 3. Ask students:
What new information has been added?
Has it changed your previous prediction? How?
Do we have enough information to know what data is being represented?
Discuss the reasons for collecting population data by asking:
Who collects this data? (Australian Bureau of Statistics)
How do they collect the data? (Census every 5 years)
How could this data be used? (Planning cities and services like schools, hospitals and housing)
Students list the 2021 population in ascending or descending order.
Multi-age: for Stage 3 students, to work with larger numbers, display and read population data for capital cities of Australia from a reliable source such as the Australian Bureau of Statistics.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot read, represent and order numbers.
Round each number to the nearest thousand and students order the numbers.
Select pairs of cities. Students determine which city is larger.
	Students can read, represent and order numbers.
Students round each number to the nearest thousand.
Students predict each city’s population in 2041 and justify their predictions based on past growth.


[bookmark: _Toc147484677]Core lesson 2: Spreadsheets – 30 minutes
Display Resource 8: Population data and checklist to each student. Students select which dataset they are going to work with.
On individual whiteboards, students order the population of 5 or 6 cities or countries in descending order.
Using the document Using digital tools to create graphical displays [DOCX 490KB], demonstrate in Microsoft Excel or Google Sheets how to create a many-to-one column graph.
Distribute Resource 8: Population data and checklist to each student. In pairs, students use the checklist to enter the population data for 5 or 6 places from their chosen dataset and create a graph.
Ask students:
What is the scale on your y-axis?
Why is a scale of one not used for this dataset?
Why is a line graph not appropriate for this data? (Stage 3)
[bookmark: _Toc147484678]Discuss and connect the mathematics – 10 minutes
Display Resource 9: Australia’s population and ask students:
What do you notice? What do you wonder?
What data is being displayed?
How is this graph different to column graphs you have created and interpreted previously?
What are some advantages and disadvantages of the side-by-side column graph?
What statements can we make about the population in 1981?
What statements can you make about the population in 2022?
What statements can you make about the population changes between 1981 to 2022?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can all students use a given many-to-one scale to represent discrete data in column graphs? [MAO-WM-01, MA2-DATA-01, MA3-DATA-01]
Can Stage 2 students read and order numbers up to at least 4 digits? [MAO-WM-01, MA2-RN-01]
Can Stage 3 students name and order numbers in the millions? [MAO-WM-01, MA3-RN-01]
Can Stage 3 students interpret side-by-side column graphs for 2 categorical variables? [MAO-WM-01, MA3-DATA-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – IRD3, NPV5, NPV6
Stage 3 – IRD3, NPV6, NPV7.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
Stage 2 – IfSR-NP: 4C.5, 4C.6.




[bookmark: _Lesson_5][bookmark: _Toc147484679]Lesson 5
Core concept: data can be displayed in different ways, and it can help conceptualise events in history.
[bookmark: _Toc147484680]Daily number sense: Number puzzles – 15 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Stage 2 students are learning to:
generate and describe patterns.
Stage 3 students are learning to:
represent and describe number patterns formed by multiples.
	Stage 2 students can:
model, describe and record patterns on a number chart.
Stage 3 students can:
use a given geometric pattern involving multiples to create a table of values.


Note: for Stage 2 students, this activity is an adaptation of ‘Patterns in the hundred chart’ from Mindset Mathematics: Visualising and Investigating Big Ideas, Grade 1 by Boaler et. Al, and revisits content covered in Stage 2 – Unit 1. Stage 3 students are encouraged to explore the patterns in each table of values. Students may need number charts displayed or Resource 10: Number puzzles printed for support.
1. Display Resource 10: Number puzzles. Using an individual whiteboard, students draw and fill in the missing numbers, focusing on any patterns they know or find.
4. As students are solving each puzzle, ask:
How did you figure out the missing numbers? How do you know they are correct?
How does knowing the position of numbers help you fill in the missing numbers?
What patterns did you find and/or use?
Select students to share and justify their working.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students model, describe and record patterns on a number chart? [MAO-WM-01, MA2-MR-01]
Can Stage 3 students use a given geometric pattern involving multiples to create a table of values? [MAO-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPA4
Stage 3 – NPA5.


[bookmark: _Toc147484681]Core lesson 1: Creating timelines and tables – 25 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
organise and display data using tables and graphs
construct and interpret data displays with many-to-one scales.
Students working towards Stage 3 outcomes are learning to:
choose and use appropriate tables and graphs
interpret and compare a range of data displays.
	Students working towards Stage 2 outcomes can:
create a list or table to organise the data
use a given many-to-one scale to represent discrete data in column graphs.
Students working towards Stage 3 outcomes can:
draw an accurate timeline using an appropriate scale
interpret data on a timeline using the given scale.


Display Resource 2: Data cycle. Explain that this lesson involves representing data. Stage 2 students will use a table. Stage 3 students will use a timeline.
Display Resource 11: Example timeline. Explain that a timeline is a representation of events listed in chronological order. Ask:
What do you notice?
What information is being represented?
What does the scale mean?
What would you need to know to create a timeline of your own life?
What other data could be represented in a timeline?
 Explain that students will create a scaled timeline of their own life.
Multi age: timelines are included in Stage 3 outcomes and content. Stage 2 students will use their personal data to create a table in chronological order by years.
Brainstorm and record life events that students may place on their personal timeline or table, see Figure 7.
[bookmark: _Ref144815967]Figure 7 – Student samples
[image: Left side shows student timeline recorded in a table. Column 1 shows years. Column 2 shows life events.

Right side shows a sample student timeline showing major events and a scale.]
Explain that on a scaled timeline, events are placed according to the actual time distance between events. Although not all the events occur at equal time intervals, the length of the intervals are proportional to the passage of time.
Discuss an appropriate many-to-one scale for the students’ personal timeline, for example, 2 cm for every one year of their life.
Many-to-one scale: a scale of many-to-one uses one unit or interval to represent more than one item or response, such as one centimetre representing 5 items or responses.
Distribute rulers for students to draw a scaled timeline or table of their own life, adding at least 5 major events.
Students turn and talk to check their partners timeline and discuss:
What is similar and different about your timelines or tables? Why?
How are timelines and tables helpful in organising information?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot create a list or table to organise the data.
Provide a pre-made table with placeholders for information. Students can fill the missing blanks with relevant data.
Provide picture cards representing events or data points. Students can arrange then in table.
Stage 3 students cannot create a timeline with an appropriate scale.
Give students a timeline with year internals already marked.
Students add fewer major events to their timeline.
	Stage 2 students can create a list or table to organise the data.
Students use the data to create a scaled timeline.
Students create a checklist of elements that their table should include.
Stage 3 students can create a timeline with an appropriate scale.
Students add more events to their timeline, using a decimal scale to represent half years or quarter years.
Students create a timeline for a famous person’s life.


[bookmark: _Toc147484682]Core lesson 2: Interpreting timelines and tables – 20 minutes
Note: to ensure the scale is correct, print Resource 13: Australian gold rush on A4 paper and do not resize.
Provide Stage 2 students with Resource 12: Fun day options and Stage 3 students with Resource 13: Australian gold rush. Ask:
What do you notice? What type of data is being displayed? How is it being displayed?
What information is missing from the graph? (Stage 2)
How does the scale impact the visual representation? (Stage 2)
How does this table compare to other representations or displays? (Stage 2)
Is the scale the same as the one on your personal timeline? (Stage 3)
How do you determine when each event occurred without each event being dated? (Stage 3)
Ask Stage 2 students to complete a many-to-one column graph for the activities using the scale one interval for 2 students.
Ask Stage 3 students use a ruler and the scale (2 cm = 10 years) to mark out ten-year increments along the timeline. Ask:
How would you determine 5 years on the timeline? (1 cm)
How would you determine 20 years on the timeline? (4 cm)
Is 2 cm for 10 years an appropriate scale? Why?
Stage 3 students calculate and record the missing dates of events on the timeline using the given scale. Answers include:
J McBrien finds first gold in Australia in 1823.
California gold rush was in 1849.
Eureka Stockade was in 1854.
Influx of Chinese miners to Australia in 1870.
Gold first discovered in Western Australia in 1885.
Gold discovered in Kalgoorlie in 1893.
[bookmark: _Toc147484683]Discuss and connect the mathematics – 10 minutes
Students compare the timelines and tables from the lesson. Ask students:
How are they similar or different?
What impacts the scale used in each timeline and table?
What did you find challenging when interpreting a table or a timeline with a scale?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students create a list or table to organise the data? [MAO-WM-01, MA2-DATA-01]
Can Stage 2 students use a given many-to-one scale to represent discrete data in column graphs? [MAO-WM-01, MA2-DATA-01]
Can Stage 3 students draw an accurate timeline using an appropriate scale? [MAO-WM-01, MA3-DATA-01]
Can Stage 3 students interpret data on a timeline using the given scale? [MAO-WM-01, MA3-DATA-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – IRD2, IRD3
Stage 3 – IRD4, MeT6.




[bookmark: _Lesson_6][bookmark: _Toc147484684]Lesson 6
Core concept: data, represented in many ways for different purposes, can be interpreted to help make decisions.
[bookmark: _Toc147484685]Daily number sense: Destination 100 – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students are learning to:
select strategies flexibly to solve addition and subtraction problems of up to 3 digits
use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers.
	Students can:
apply known mental strategies that use partitioning to add and subtract
use mental strategies to multiply one-digit numbers by 10.


This activity is an adaptation of ‘101 and you're out (2-digit-addition)’ from Mathematics K-6 resources by State of New South Wales (Department of Education).
1. In pairs, students make a gameboard by drawing a table with 4 columns and 7 rows. Label the columns from left to right as ‘tens’, ‘ones, ‘number’ and ‘total,’ see Figure 8.
[bookmark: _Ref143786769]Figure 8 – Destination 100 example
[image: A table showing turns of the game Destination 100.
Column 1 records tens.
Column 2 records ones. 
Column 3 records number
Column 4 records a cumulative total.
]
Using a 0-9 die or spinner, players take turns to roll or spin.
After every roll, each player decides whether to write the number in the tens or ones column. For example, if a 4 is rolled, players can either write it in the tens column to indicate 40 or in the ones column to indicate 4.
The game concludes after 6 rolls or spins. The winner is the player whose sum is closest to 100 without going over.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students apply known mental strategies that use partitioning to add and subtract? [MAO-WM1-01, MA2-AR-01]
Can Stage 3 students use mental strategies to multiply one-digit numbers by 10? [MAO1-WM-01, MA3-MR-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – AdS7, MuS6, MuS7
Stage 3 – AdS7, MuS6, MuS7.


[bookmark: _Toc147484686]Core lesson 1: Air temperature – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
interpret and compare data
organise and display data using tables and graphs.
Students working towards Stage 3 outcomes are learning to:
locate and represent integers on a number line
interpret data presented in digital media and elsewhere.
	Students working towards Stage 2 outcomes can:
describe and interpret information presented in tally tables and column graphs
mark equal spaces (intervals) on axes, name and label axes and choose appropriate titles for column graphs.
Students working towards Stage 3 outcomes can:
recognise the location of negative whole numbers in relation to zero and place them on a number line
interpret data representations found in digital media and in factual texts.


Display Resource 2: Data cycle. Explain that lesson involves representing data.
Display Eyes on the Earth, Air temperature.
Note: below the date, toggle the units to display degrees celsius.
Multi-age: students working towards Stage 2 outcomes can view data on Australian Weather Calendar (bom.gov.au).
Click on various locations around the globe to show the air temperature.
Move between the daytime 3-day average and night 3-day average from the drop-down menu on the right-hand side of the screen and ask students:
What do you notice and wonder?
Where do you see temperature data in your everyday life?
Who might collect data about temperature? Why?
Who might use temperature data? How and why?
How else could this data be represented?
Can temperature be measured below zero degrees Celsius? How is this represented? (Stage 3)
[bookmark: _Toc147484687]Core lesson 2: Australia’s extreme temperatures – 30 minutes
Provide pairs of Stage 2 students Resource 14: Australian temperatures and Stage 3 students with Resource 15: Extreme temperatures.
Select students to name each type of data display or representation.
Multi-age: revise or model Venn diagrams. Decide on whether a 2- or 3-part Venn diagram is suitable for your students.
Students draw a Venn diagram to record similarities and differences between the displays. Students may also record conclusions that can be drawn from the data in each display, see Figure 9.
[bookmark: _Ref144825623]Figure 9 – Example Venn diagrams
[image: Two examples of Venn diagram to record similarities and differences between data displayed in a column graph, line graph and table.]
As a class, students share their answers and add to their Venn diagram if needed.
In pairs, students write 2 questions related to each of the displays.
Students swap questions with another pair and use the resource to answer the questions.
Students share their most challenging question with the class.
Discuss the data displays as a class, asking questions such as:
What is the data telling us?
Can you see any patterns or trends?
Who collected this data?
Which data representation is easiest to interpret? Why?
Which data representation provides the most information? Explain why.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot interpret and compare different data displays.
Compare only 2 displays using a Venn diagram.
Identify the key components of each data display, such as axes, labels, title, and data points.
	Students can interpret and compare different data displays.
Students use technology (Excel) to display data of interest and explain the purpose of each type of representation.
Predict the average annual temperature over the next 10 years and continue the line graph.
Predict which state or territory will next break its record for the lowest or highest temperature and why.


[bookmark: _Toc147484688]Consolidation and meaningful practice – 10 minutes
Provide students with Resource 16: Temperature tables. Read and discuss the datasets.
Explain that the temperatures in the resource have been rounded to the nearest whole number.
Explain to Stage 3 students that integers are whole numbers. Ask them to represent the temperatures from Dataset B on a number line using a ruler. Ensure students understand the number line must be proportional and that negative numbers are placed to the left of zero.
Ask Stage 2 students to use temperature data from Dataset A for each year to create a column graph for years and temperatures. Discuss what, if anything, needs to be done with the information about the state/territory.
Once complete, ask students:
What do the x-axis and y-axis represent? Explain why those units were chosen. (Stage 2)
How does the graph help your understanding of the data compared to just looking at the raw numbers? (Stage 2)
What improvements could you suggest for your graph? (Stage 2)
What do you notice about the positive numbers and their relation to zero? (Stage 3)
How is it used to represent numerical values? (Stage 3)
What do you notice about the negative numbers and their relation to zero? (Stage 3)
Which do you find more difficult to place on a number line? Why? (Stage 3)
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot mark equal spaces (intervals) on axes, name and label axes and choose appropriate titles for column graph.
Provide students with sample displays and discuss key components.
Stage 3 students cannot record negative integers on a number line.
Provide a structured number line with marked intervals of 10 from -30 to 50.
Students record only the positive integers on the number line.
	Stage 2 students can mark equal spaces (intervals) on axes, name and label axes and choose appropriate titles for column graph.
Students select 2 data tables from the BOM website and ask then to create graphs that compare datasets.
Stage 3 students can record negative integers on a number line.
Use the number line to calculate the difference between the positive and negative temperature for each state.
Order the states from highest temperature to lowest temperature.


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 describe and interpret information presented in tally tables and column graphs? [MAO-WM-01, MA2-DATA-01]
Can Stage 2 students mark equal spaces (intervals) on axes, name and label axes and choose appropriate titles for column graphs? [MAO-WM-01, MA2-DATA-01]
Can Stage 3 students interpret data representations found in digital media and in factual texts? [MAO-WM-01, MA3-DATA-02]
Can Stage 3 students recognise the location of negative whole numbers in relation to zero and place them on a number line? [MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – IRD3
Stage 3 – IRD4, IRD5, NPV9.




[bookmark: _Lesson_7][bookmark: _Toc147484689]Lesson 7
Core concept: interpreting data helps to solve problems and ask new questions.
[bookmark: _Toc147484690]Daily number sense: Destination 1000 – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Daily number sense learning intentions
	Daily number sense success criteria

	Students are learning to:
select strategies flexibly to solve addition and subtraction problems
use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers.
	Students can:
apply known mental strategies that use partitioning to add and subtract
use mental strategies to multiply one-digit numbers by 10, 100, 100 and their multiples.


1. In pairs, students make a game board by drawing a table with 4 columns and 7 rows. Label the columns from left to right as ‘hundreds’, ‘tens’, hundreds, ‘number’ and ‘total’, see Figure 10.
[bookmark: _Ref143786933]Figure 10 – Destination 1000 example
[image: A table showing turns of the game Destination 1000.
Column 1 records tens.
Column 2 records ones. 
Column 3 records number
Column 4 records a cumulative total]
7. Using a 0–9 die or spinner, players take turns to roll or spin.
8. After every roll, each player decides whether to write the number in the hundreds or tens column, see Figure 10 above.
9. The game concludes after 6 rolls or spins. The winner is the player whose sum is closest to 1000 without going over.
Multi-age: to challenge students working beyond mental addition of 3-digit numbers or multiplication by 1000, extend the target to 10 000 or higher. Adjust the columns, dice or spinner and number of turns as needed to challenge students.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students apply known mental strategies that use partitioning to add and subtract? [MAO-WM1-01, MA2-AR-01]
Can Stage 3 students use mental strategies to multiply one-digit numbers by 10, 100, 1000 and their multiples? [MAO1-WM-01, MA3-MR-01]?
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – AdS7, MuS6, MuS7
Stage 3 – AdS7, MuS6, MuS7.


[bookmark: _Toc147484691]Core lesson 1: Distribution – 25 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
read, represent and order numbers to thousands
organise and display data using tables and graphs
interpret and compare data.
Students working towards Stage 3 outcomes are learning to:
recognise, represent and order numbers in the millions
interpret and compare a range of data displays.
	Students working towards Stage 2 outcomes can:
read and order numbers of up to at least 4 digits
construct column graphs (with scale intervals of one) and dot plots using relevant software where appropriate
investigate how data is interpreted to make decisions.
Students working towards Stage 3 outcomes can:
arrange numbers in the millions in ascending and descending order using place value
round numbers to a specified place value
interpret and compare different displays in terms of the shape of the distribution, including the range and the most frequent value (mode).


This activity is an adaptation of ‘Data: Making Decisions’ at reSolve: Maths by Inquiry by Australian Government Department of Education.
Note: Stage 3 students are expected to find the range and mode of a dataset. The range is the measure of the spread within a numerical dataset and can be calculated by subtracting the smallest value from the largest. The mode is the most frequently occurring value in a set of data. There can be more than one mode.
Display Resource 2: Data cycle. Explain that this activity involves representing and interpreting data.
Provide pairs of students with Resource 17: Unlabelled graphs.
Ask students to predict what type of data is represented and to describe the shape of the line. Draw students’ attention to the fact it is a line graph is representing continuous data. Explain that each value is recorded as a dot so that the frequencies of each of the values can be counted easily.
Note: students need to look beyond the plotted points and understand what the line is representing. Encourage students to discuss the nature and movement of the line before considering information on the x- and y-axes (Diezmann et al. 2009).
Brainstorm and record the missing elements of the graph including title, axes names and labels, values and scale.
Ask students what data the graph might be representing. Answers may include temperature or rainfall over time, plant growth, population data, school attendance rates.
Distribute Resource 18: Table of data to students. Students transfer the data provided to complete the unlabelled graphs.
Explain to Stage 3 students that the mode is the value that occurs most frequently in a dataset and the difference between the lowest value and the highest value is called the range. Students find the mode and range using the table or graph.
[bookmark: _Toc147484692]Core lesson 2: Data interpretation – 20 minutes
Provide Stage 2 students Resource 19: Threatened species and Stage 3 students Resource 20: Solar system distances.
As a class discuss what data is being displayed.
Students work in pairs to answer the questions on their resource sheet.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot interpret data in a graph.
Students answer questions about one category of data.
Provide dataset about a fewer number of planets.
	Students can interpret data in a side-by-side column graph.
Students calculate distance between each planet.
Students identify the planets which are closer to the Earth than they are to the Sun.


[bookmark: _Toc147484693]Consolidation and meaningful practice – 10 minutes
Ask students to use the values provided in Resource 19: Threatened species and Resource 20: Solar system distances.
Students record answers to the following prompts on individual whiteboards.
Students select 5 values from their data display.
Stage 2 students round the numbers to the nearest thousand and place them in descending order.
Stage 3 students round each number to the nearest million and find the range and mode for the dataset, rounded to the nearest million.
Ask the class how the strategy of rounding can be useful and helpful when interpreting data displays.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students read and order numbers of up to at least 4 digits? [MAO-WM-01, MA2-RN-01]
Can Stage 2 students investigate how data is interpreted to make decisions? [MAO-WM-01, MA2-DATA-02]
Can Stage 3 arrange numbers in the millions in ascending and descending order using place value? [MAO-WM-01, MA3-RN-01]
Can Stage 3 students interpret and compare different displays in terms of the shape of the distribution, including the range and the most frequent value (mode)? [MAO-WM-01, MA3-DATA-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV5, NPV6, IRD3
Stage 3 – NPV6, NPV7, IRD5.


[bookmark: _Lesson_8]

[bookmark: _Lesson_8_1][bookmark: _Toc147484694]Lesson 8
Core concept: statistical reasoning helps mathematicians interpret and infer information.
[bookmark: _Toc147484695]Daily number sense – 10 minutes
1. From a class need surfaced through formative assessment data, identify a short, focused activity that targets students’ knowledge, understanding and skills. Example activities may be drawn from the following resources:
Mathematics K-6 resources
Universal Resources Hub.
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
interpret and compare data
read, represent and order numbers to thousands.
Students working towards Stage 3 outcomes are learning to:
interpret data presented in digital media and elsewhere.
	Students working towards Stage 2 outcomes can:
describe and interpret information presented in tally tables and column graphs
represent the same dataset using more than one type of display and compare the displays
compare and describe the size of numbers by positioning them on a number line.
Students working towards Stage 3 outcomes can:
identify sources of possible bias in representations of data in the media (Statistical reasoning)
identify misleading representations of data in the media.


In this lesson, Stage 2 and 3 students engage in separate content to investigate and interpret various data displays.
Display Resource 2: Data cycle. Explain that students are representing and interpreting data.
Explain that both Stage 2 and Stage 3 students will engage in in statistical reasoning. Share the definition and discuss the vocabulary used.
Statistical reasoning: identifying patterns across datasets and making inferences from the data.
Stage 3 students will also investigate bias in data representations. Share the definition and discuss the definition.
Bias: a systematic favouring of certain outcomes more than others, due to unfair influence (knowingly or otherwise).
[bookmark: _Toc147484696]Core lesson – 40 minutes
Stage 2 task: Team birth years
Display Resource 21: Team birth years. Explain that it shows the birth years of players from a professional sport team.
Divide the class into small groups. Each group displays the data 3 ways by creating a tally table, dot plot and column graph.
Allow students time to plan and make data displays, using technology if available.
As a Stage 2 group, compare the data displays and discuss, asking questions such as:
Which data display was the easiest or most challenging to create? Why?
Which data display is the easiest to interpret? Why?
What is the same about the data displays and what is different?
What is the highest or lowest value? What is the difference between them?
What is the most common value?
Do you think that a different team would have similar results? Why or why not?
Stage 3 task: Melting ice
This activity is an adaptation of ‘Data Distortion’ at NZ Maths by the New Zealand Ministry of Education and Melting Arctic Ice [PDF 330KB] at youcubed by the University of Stanford.
As a Stage 3 group, brainstorm examples of data representations found in the media and factual texts.
Explain that representations in the media can often be biased and sometimes misleading. Refer to the definitions.
As a class, discuss and record elements of effective and misleading data representations in the media. Responses could include:
	Effective data representations in the media
	Misleading data representations in the media

	accurately represent the whole dataset
grab the reader’s attention
make text more interesting
show trends or changes
are easy to read
have a title and labels
uses colour or patterns to show differences.
	use incorrect displays for the data type
manipulate the axes or scale
use uneven intervals on the axes
leave out relevant data
have axes not starting at zero
have missing units or axes labels
exaggerate or minimise differences between numerical values.


Brainstorm various influences on data collection and representation in the media, such as who funded the data collection, who created the representation (and why), and whether the representation is part of an advertisement.
Display Resource 22: Melting ice. Ask questions, such as:
What do you notice about the graph?
Who do you think created the graph? Why was it created?
Can you see a trend in the data? What could be causing it?
Is the graph misleading? Provide reasons why or why not.
Note: the y-axis does not start at zero. Discuss the effect on the y-axis scale, making the decline appear steeper than if the scale started at zero.
The New York Times released an article saying that some populations of polar bears have declined by 40% between 2000 and 2010. Polar bears live on sea ice. How could this graph be related to the decreasing polar bear population?
How can we change this graph so that it is not misleading? (Start the y-axis at zero)
Distribute Resource 23: Misleading graphs to pairs of students. Allocate one graph per group.
Students critically evaluate a graph by identifying any misleading elements, discussing why the graph might have these elements recording changes to be made to the graph so it is a more accurate representation of the dataset.
Students share their findings with the Stage 3 group while other students ask clarifying questions.
Pairs of students create their own misleading data representation, either drawn in their workbooks or using Microsoft Excel or Google Sheets. Use Using digital tools to create graphical displays [DOCX 490KB] (NSW Department of Education) to support the use of Microsoft Excel where necessary.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot create or interpret data displays.
Organise the list by birth year.
Provide template with pre-drawn axes and labels.
Stage 3 students cannot identify sources of possible bias and misleading representation of data.
Students identify which elements of the graph are misleading and explain why.
Provide simplified data representations with only one misleading element.
	Stage 2 students can create or interpret data displays.
Use the birth years in the resource to calculate the age of each player.
Collect data on player ages from a different sport and compare it with Resource 21: Team birth years. Students to explain the differences and similarities.
Stage 3 students can identify sources of possible bias and misleading representation of data.
Students examine current media and advertising material for real-life examples of misleading data.
Students create and conduct a survey that will provide biased data.


[bookmark: _Toc147484697]Discuss and connect the mathematics – 15 minutes
Stage 2 students present their data displays to Stage 3 students, explaining the most effective display. Stage 3 student identify any misleading elements of the Stage 2 representations.
Stage 3 students present their misleading data displays. Stage 2 students attempt to identify any misleading features.
Reflect on the lesson by asking questions, such as:
What are some positives and negatives of data representations in the media and factual texts?
What are some of the common problems with the way data is represented in the media? 
Why are some data representations misleading?
How do you identify potentially misleading representations?
What are the possible social consequences of misleading representations?
Will you look at data representations in the media differently now? Why or why not?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students describe and interpret information presented in data displays? [MAO-WM-01, MA2-DATA-02]
Can Stage 2 students represent the same dataset using more than one type of display and compare the displays? [MAO-WM-01, MA2-DATA-01]
Can Stage 2 students compare and describe the size of numbers by positioning them on a number line? [MAO-WM-01, MA2-RN-01]
Can Stage 3 identify sources of possible bias in representations of data in the media? [MAO-WM-01, MA3-DATA-02]
Can Stage 3 students identify misleading representations of data in the media? [MAO-WM-01, MA3-DATA-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – IRD3, IRD4, NPV5, NPV6.
Stage 3 – IRD4, IRD7, IRD8.




[bookmark: _Resource_1:_Data][bookmark: _Toc147484698]Resource 1: Data
[image: Image of data in everyday life - a line graph, list, column graph, smart phone with photos, GPS, bus timetable, weather map, camera, eftpos machine.]


[bookmark: _Resource_2:_Data][bookmark: _Toc147484699]Resource 2: Data cycle
[image: Data cycle with four stages. 1. Pose questions - generate investigative questions that can be answered with data. 2. Collect data - collect data through observation, survey or database. 3. Represent data - represent data in lists, tables, timelines and graphs. 4. Interpret data - describe the data. Determine conclusions and significance of the data. ]


[bookmark: _Resource_3:_Survey][bookmark: _Toc147484700]Resource 3: Survey question checklist
[image: Two identical clipboards with the heading Survey Question Checklist. A checkbox list with five items: on topic: is it related to the matter of interest and statistical question?, targeted: is it written for a specific audience?, close-ended and concise: is it to the point and has preset responses to choose from?, appropriate format: will the response format provide data that is informative?, tested and refined: has it been tested and refined based on feedback?]


[bookmark: _Resource_4:_Reaction][bookmark: _Toc147484701]Resource 4: Reaction time charts
[image: Two charts that match reaction time measured in centimetres with a time equivalent. Chart A records times to hundredths of  a second. Chart B records times to milliseconds.]


[bookmark: _Resource_5:_Line][bookmark: _Toc147484702]Resource 5: Line graph example
[image: Line graph showing plant growth over time. 
Day 1 = 0cm, Day 2 = 0cm, Day 3 = 1cm, Day 4 = 2cm, Day 5 = 2.5cm, Day 6 = 3cm, Day 7 = 5cm, Day 8 = 7cm, Day 9 = 12cm, Day 10 = 15cm.]


[bookmark: _Resource_6:_Data][bookmark: _Toc147484703]Resource 6: Data investigation
[image: Which is the most appropriate data display? 
A - shows a picture graph and a tally table for a small dataset.
B - shows a column graph and a table for dinner times of a list of students.]

[image: C - shows a line graph and a table for rainfall per month data.
D - shows a column graph and a line graph for number of siblings each student in the class has.]


[bookmark: _Resource_7:_Slow][bookmark: _Toc147484704]Resource 7: Slow reveal table
[image: Image 1 shows a table with three columns. No values in column one or column three. In the second column there are 9 lots of 5 digit numbers. Image 2  shows the third column with 9 more 5-digiit numbers under the heading 2021. The label Coffs Harbour is added to row 1. Image 3 is a completed table with the heading NSW Population Growth and shows the population growth from9 different Australian towns for the time period between 2001 and 2021. Data has been collected from the Australian Bureau of Statistics] 

[bookmark: _Resource_8:_Population][bookmark: _Toc147484705]Resource 8: Population data and checklist
[image: Set A has population data for 14 countries.
Set B has population data for 14 Australian towns.
The checklist has step by step instructions for creating a graph in Microsoft excel or google sheets. 

1. Open Microsoft Excel or Google Sheets on a device.
2. Open a blank spreadsheet.
3. Enter headings for place and population.
4. Enter the place and their population in columns A and B.
5. Select the data set including the headings.
6. Use the top ribbon to select 'insert' and 'column chart'.
7. Add a graph title.
8. Edit the axis names and labels as needed.]


[bookmark: _Resource_9:_Australia’s][bookmark: _Toc147484706]Resource 9: Australia’s population
[image: A side-by-side graph comparing state population in 1981 with the population in 2022.
Leading into the side-by-side graph are separate column graphs showing the same data.]

[bookmark: _Resource_10:_Number][bookmark: _Toc147484707]Resource 10: Number puzzles
[image: 4 number puzzles.
2 puzzles are sections of a hundreds chart.
2 puzzles are incomplete tables of values.]


[bookmark: _Resource_11:_Example][bookmark: _Toc147484708]Resource 11: Example timeline
[image: Example timeline.]


[bookmark: _Resource_12:_Fun][bookmark: _Toc147484709]Resource 12: Fun day options
[image: A tally table and horizontal column graph showing fun day options with swimming pool with 8 votes, ten pin bowling with 4 votes, ice skating with 4 votes, beach day with 10 votes and movies with 6 votes. ]

[bookmark: _Resource_13:_Australian][bookmark: _Toc147484710]Resource 13: Australian gold rush
[image: Australian gold rush timeline.]


[bookmark: _Resource_14:_Australian][bookmark: _Toc147484711]Resource 14: Australian temperatures
[image: 3 representations of data.
A column graph showing Australia's record highest temperature.
A horizontal column graph showing average temperatures in Australia from 2015 to 2022.
A tables of record temperatures each decade from 1940 to 2020. ]


[bookmark: _Resource_15:_Extreme][bookmark: _Toc147484712]Resource 15: Extreme temperatures
[image: Four different data displays of temperature over time in Australia. A side-by-side column graph, line graph, table and timeline. ]


[bookmark: _Resource_16:_Temperature][bookmark: _Toc147484713]Resource 16: Temperature tables
[image: Two datasets of temperatures.
Dataset A has only positive temperatures.
Dataset B has negative and positive temperatures.]


[bookmark: _Resource_17:_Unlabelled][bookmark: _Toc147484714]Resource 17: Unlabelled graphs
[image: Line graph and dot plot graph with no title, axes labels or scale. ]


[bookmark: _Resource_18:_Table][bookmark: _Toc147484715]Resource 18: Table of data
[image: Daily temperature in degrees Celsius. Monday 20, Tuesday 25, Wednesday 28, Thursday 15, Friday 12, Saturday 20.]


[bookmark: _Resource_19:_Threatened][bookmark: _Toc147484716]Resource 19: Threatened species
[image: A column graph showing animal species on a red list. There are four questions about the graph.

1. What trends or patterns to you see in the graph? 

2. What does the height of each column represent? 

3. Why is it important to address the issue of threatened species? 

4. What factors might contribute to the variations in the data over time?]


[bookmark: _Resource_20:_Solar][bookmark: _Toc147484717]Resource 20: Solar system distances
[image: Side-by-side column graph of planets in our solar system and their distance to the Sun and Earth. 
Neptune 4 530 000 000, 4 311 020 000. Saturn 1 437 000 000, 1 204 280 000. Mercury 57 000 000, 82 500 000. Jupiter 780 000 000, 591 970 000. Mars 228 000 000, 55 650 000. Uranus 2 871 000 000, 2 586 880 000. Venus 108 000 000, 39 790 000. Earth 149 000 000, 0. ]
Data sourced from NASA (2023)
	Planet
	Distance to the Sun (km)
	Distance to Earth (km)
	
	Activities

	
	4 530 000 000
	4 311 020 000
	
	1. Record the missing planets on the table from the graph provided.

	
	1 437 000 000
	1 204 280 000
	
	Which planets are the furthest from and closest to the sun?

	Mercury
	57 000 000
	82 500 000
	
	What is the range of distances to the sun? How did you calculate your answer?

	
	780 000 000
	591 970 000
	
	Which planets are the furthest from and closest to Earth?

	Mars
	228 000 000
	55 650 000
	
	What is the range of distances to Earth? How did you calculate your answer?

	
	2 871 000 000
	2 586 880 000
	
	Which planets would be the hottest and coldest? Why?

	Venus
	108 000 000
	39 790 000
	
	Order the planets from closest to furthest from the sun and record the distances next to the planet names.

	
	149 000 000
	0
	
	




[bookmark: _Resource_21:_Team][bookmark: _Toc147484718]Resource 21: Team birth years
[image: Names and birth years. Angus 2000. Archie 2001. Ben 1999. Charlie 1993. Daniel 2002. David 1997. Dylan 1998. Harrison 1998. Hugh 1997. Izaia 1998. Jack 2002. Jake 1993. Joey 2000. Lachlan 1995. Lalakai 1994. Langi 2001. Mahe 1997. Mark 1994. Max 1995. Mosese 2001. Nemani 1998. Taleni 1993. Tane 2000. Tolu 1993. Will 1999.
]

[bookmark: _Resource_22:_Melting][bookmark: _Toc147484719]Resource 22: Melting ice
[image: The downward linear trend in Arctic sea ice extent in May over the 45-year satellite record is 32,300 square kilometres (12,500 square miles) per year, or 2.4 percent per decade relative to the 1981 to 2010 average.]
Data sourced from National Snow and Ice Data Center (2023)

[bookmark: _Resource_23:_Misleading][bookmark: _Toc147484720]Resource 23: Misleading graphs
[image: Misleading graphs.
1. Picture graph of snacks bought at half time. Disproportional sized pictures showing 4 bananas, 3 chips, 2 burgers, 4 apples and 1 chocolate bar. 
2. Line graph of number of game consoles sold across each month of the year. Line looks to be moving up and down across the year but y-axis is not starting at zero and fluctuations are very minimal.
3. Picture graph of percentage of children who spend over 3 hours watching TV. The x-axis is unevenly spread and the size of the pictures are not uniform. Title reads Australia becomes couch potato nation!
4. Line graph of temperature from July to December increasing from 15 degrees Celsius to 25 degrees Celsius. Title saying Beware Global Warming! 2022 average monthly temperatures.]


[bookmark: _Toc147484721]Syllabus outcomes and content
[bookmark: _Toc147484722]Stage 2
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Representing numbers using place value A: Whole numbers: Read, represent and order numbers to thousands
MAO-WM-01, MA2-RN-01
	
	
	
	
	
	
	
	

	Compare and describe the relative size of numbers by positioning numbers on a number line (Reasons about quantity)
	
	
	
	
	
	
	
	x

	Read and order numbers of up to at least 4 digits
	
	
	
	x
	
	
	x
	

	Representing numbers using place value A: Whole numbers: Apply place value to partition and regroup numbers up to 4 digits
MAO-WM-01, MA2-RN-01
	
	
	
	
	
	
	
	

	Record numbers using standard place value form
	
	x
	x
	
	
	
	
	

	Representing numbers using place value B: Whole numbers: Apply place value to partition, regroup and rename numbers up to 6 digits
MAO-WM-01, MA2-RN-01
	
	
	
	
	
	
	
	

	Name thousands using the place value grouping of ones, tens and hundreds of thousands
	x
	
	
	
	
	
	
	

	Representing numbers using place value B: Decimals: Make connections between fractions and decimal notation
MAO-WM-01, MA2-RN-02
	
	
	
	
	
	
	
	

	Compare and order decimals of up to 2 decimal places
	
	x
	
	
	
	
	
	

	Additive relations A: Select strategies flexibly to solve addition and subtraction problems of up to 3 digits
MAO-WM-01, MA2-AR-01
	
	
	
	
	
	
	
	

	Apply known mental strategies that use partitioning to add and subtract, such as bridging the decades
	
	
	
	
	
	x
	x
	

	Multiplicative relations A: Generate and describe patterns
MAO-WM-01, MA2-MR-01
	
	
	
	
	
	
	
	

	Model, describe and record patterns of multiples
	
	
	
	
	x
	
	
	

	Data A: Collect discrete data
MAO-WM-01, MA2-DATA-01, MA2-DATA-02
	
	
	
	
	
	
	
	

	Pose questions about a matter of interest to obtain information that can be recorded in categories
	x
	
	
	
	
	
	
	

	Collect data from identified sources
	
	x
	
	
	
	
	
	

	Data A: Organise and display data using tables and graphs
MAO-WM-01, MA2-DATA-01
	
	
	
	
	
	
	
	

	Create a list or table to organise the data
	
	x
	x
	
	x
	
	
	

	Construct column graphs (with scale intervals of 1) and dot plots using relevant software where appropriate
	
	
	
	
	
	
	x
	

	Mark equal spaces (intervals) on axes, name and label axes and choose appropriate titles for column graphs
	
	
	
	
	
	x
	
	

	Data A: Interpret and compare data
MAO-WM-01, MA2-DATA-01
	
	
	
	
	
	
	
	

	Describe and interpret information presented in tally tables and column graphs
	
	
	x
	x
	
	x
	
	x

	Investigate how data is interpreted to make decisions
	
	
	
	
	
	
	x
	

	Represent the same dataset using more than one type of display and compare the displays (Statistical reasoning)
	
	
	
	
	
	
	
	x

	Data B: Select and trial methods for data collection
MAO-WM-01, MA2-DATA-01, MA2-DATA-02
	
	
	
	
	
	
	
	

	Create a survey and related recording sheet, considering the appropriate organisation of categories for data collection
	x
	x
	
	
	
	
	
	

	Data B: Construct and interpret data displays with many-to-one scales
MAO-WM-01, MA2-DATA-01, MA2-DATA-02
	
	
	
	
	
	
	
	

	Use a given many-to-one scale to represent discrete data in column graphs
	
	
	x
	x
	x
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[bookmark: _Toc147484723]Stage 3
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression version (3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Represents numbers A: Whole numbers: Recognise, represent and order numbers in the millions
MAO-WM-01, MA3-RN-01
	
	
	
	
	
	
	
	

	Name millions using the place value grouping of ones, tens and hundreds
	x
	x
	x
	x
	
	
	
	

	Arrange numbers in the millions in ascending and descending order using place value
	
	
	
	
	
	
	x
	

	Round numbers to a specified place value
	
	
	
	
	
	
	x
	

	Represents numbers A: Decimals and percentages: Compare, order and represent decimals
MAO-WM-01, MA3-RN-02
	
	
	
	
	
	
	
	

	Compare and order decimal numbers of up to 3 decimal places
	
	x
	
	
	
	
	
	

	Represents numbers B: Whole numbers: Locate and represent integers on a number line
MAO-WM-01, MA3-RN-01
	
	
	
	
	
	
	
	

	Recognise the location of negative whole numbers in relation to zero and place them on a number line
	
	
	
	
	
	x
	
	

	Multiplicative relations A: Use partitioning and place value to multiply 2-, 3- and 4-digit numbers by one-digit numbers
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Use mental strategies to multiply one-digit numbers by 10, 100, 1000 and their multiples
	
	
	
	
	
	x
	x
	

	Multiplicative relations B: Represent and describe number patterns formed by multiples
MAO-WM-01, MA3-MR-01
	
	
	
	
	
	
	
	

	Use a given geometric pattern involving multiples to create a table of values
	
	
	
	
	x
	
	
	

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

	Pose and refine questions to construct a survey to obtain categorical or discrete numerical data about a matter of interest
	x
	
	
	
	
	
	
	

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

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

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

	Recognise which types of data display are appropriate to represent data (Statistical reasoning)
	
	
	x
	
	
	
	
	

	Construct column graphs using a many-to-one scale, with and without the use of digital technologies
	
	
	x
	x
	
	
	
	

	Draw an accurate timeline using an appropriate scale
	
	
	
	
	x
	
	
	

	Data B: Interpret and compare a range of data displays
MAO-WM-01, MA3-DATA-02
	
	
	
	
	
	
	
	

	Interpret side-by-side column graphs for 2 categorical variables
	
	
	
	x
	
	
	
	

	Interpret data on a timeline using the given scale
	
	
	
	
	x
	
	
	

	Interpret and compare different displays in terms of the shape of the distribution, including the range and the most frequent value (mode)
	
	
	
	
	
	x
	x
	

	Data B: Interpret data presented in digital media and elsewhere
MAO-WM-01, MA3-DATA-02
	
	
	
	
	
	
	
	

	Identify sources of possible bias in representations of data in the media (Statistical reasoning)
	
	
	
	
	
	
	
	x

	Identify misleading representations of data in the media
	
	
	
	
	
	
	
	x
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