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[bookmark: _Toc147500505][bookmark: _Toc174103705]Unit description and duration
This unit develops the big idea that angles are the primary structural component of many shapes.
In this 2-week unit, students are provided opportunities to:
recognise and describe angles as less than, equal to, about the same as or greater than a right angle (Stage 2)
· investigate angles on a straight line, angles at a point and the relationships formed by the intersection of straight lines (Stage 3)
interpret digital time displays and determine the time remaining until the next hour to solve problems involving duration, using 12- and 24-hour time
combine and split common shapes to create other common two-dimensional shapes and rearrange them using translations, reflections and rotations.
This multi-age unit is informed by the lessons in Stage 2 Year B Unit 39 and Stage 3 Year B Unit 39. Please refer to these units for additional lesson guidance.
[bookmark: _Toc147500506][bookmark: _Toc174103706]Syllabus outcomes
MAO-WM-01 develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
[bookmark: _Toc147500507][bookmark: _Toc174103707]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-PF-01 represents and compares halves, quarters, thirds and fifths as lengths on a number line and their related fractions formed by halving (eighths, sixths and tenths)
MA2-GM-03 identifies angles and classifies them by comparing to a right angle
MA2-2DS-01 compares two-dimensional shapes and describes their features
MA2-2DS-02 performs transformations by combining and splitting two-dimensional shapes
MA2-NSM-02 represents and interprets analog and digital time in hours, minutes and seconds
[bookmark: _Toc147500508][bookmark: _Toc174103708]Stage 3
MA3-RN-01 applies an understanding of place value and the role of zero to represent the properties of numbers
MA3-RQF-02 determines , ,  and  of measures and quantities
MA3-GM-03 measures and constructs angles, and identifies the relationships between angles on a straight line and angles at a point
MA3-2DS-01 investigates and classifies two-dimensional shapes, including triangles and quadrilaterals based on their properties
MA3-NSM-02 measures and compares duration, using 12- and 24-hour time and am and pm notation
[bookmark: _Toc147500509][bookmark: _Toc174103709]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: _Toc147500510][bookmark: _Toc174103710]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
representing and reading analog and digital time
describing and comparing angles in relation to right angles (Stage 2)
· recognising that a right angle is 90°, a straight angle is 180° and an angle of revolution is 360° and measuring angles using a protractor 
(Stage 3)
using the terms translate, reflect and rotate to describe transformations of two-dimensional shapes and creating two-dimensional shapes that result from combining and splitting common shapes and describing the result.
In NSW classrooms there is a diverse range of students, including Aboriginal and/or 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: _Toc147500511][bookmark: _Toc174103711]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:
Represents numbers using place value B: Whole numbers: Order numbers in the thousands
Stage 3:
Represents numbers B: Whole numbers: Locate and represent integers on a number line
	Lesson core concept: knowing there are 60 minutes in an hour helps to read and calculate time while mental strategies can assist in determining the duration of events.
Stage 2:
Non-spatial measure B: Time: Represent and interpret digital time displays
Stage 3:
Non-spatial measure B: Time: Solve problems involving duration, using 12- and 24-hour time
	Lesson duration: 65 minutes
Resource 1 – place value gameboard
Resource 2 – integer gameboard
Resource 3 – theme park schedule
Resource 4 – time remaining
Resource 5 – theme park questions
Website: Interactive Clock
10-sided dice
Digital devices
Paperclips
· Writing materials

	Lesson 2
Daily number sense
Stage 2:
Partitioned fractions B: Represent fractional quantities equal to and greater than one
Stage 3:
Represents numbers B: Whole numbers: Locate and represent integers on a number line
	[bookmark: _Int_mwS3dHGD]Lesson core concept: am and pm notation distinguish between times in the morning and evening (Stage 2) and events can be scheduled in 12- and/or 24-hour time (Stage 3).
Stage 2:
Non-spatial measure B: Time: Use am and pm notation
Stage 3:
Non-spatial measure B: Time: Solve problems involving duration, using 12- and 24-hour time
	Lesson duration: 70 minutes
· Resource 3 – theme park schedule
Resource 6 – A–F number line
Resource 7 – Maggie's diary
Resource 8 – 12-hour time
Resource 9 – time intervals
Resource 10 – recording time
Resource 11 – time memory
· Resource 12 – day plan (Stage 2)
Resource 13 – 24-hour timetable
· Resource 14 – day plan (Stage 3)
Writing materials

	Lesson 3
Daily number sense
Stage 2:
Partitioned fractions B: Represent fractional quantities equal to and greater than one
Stage 3:
Represents numbers B: Whole numbers: Locate and represent integers on a number line
	Lesson core concept: two-dimensional shapes can be cut and rearranged to create new shapes.
Stage 2:
Two-dimensional spatial structure B: 2D shapes: Create two-dimensional shapes that result from combining and splitting common shapes
Two-dimensional spatial structure B: 2D shapes: Create symmetrical patterns and shapes
Stage 3:
Two-dimensional spatial structure B: 2D shapes: Dissect two-dimensional shapes and rearrange them using translations, reflections and rotations
	Lesson duration: 70 minutes
Resource 15 – Ollie’s number line
Resource 16 – Mel’s number line
Resource 17 – Charlie’s number line
Resource 18 – theme park signs
Website: Interactive pattern shapes
· Website: Polypad
Digital devices
Pattern blocks
Writing materials

	Lesson 4
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: objects can be designed by rotating, reflecting and translating two-dimensional shapes.
Stage 2:
Two-dimensional spatial structure B: 2D shapes: Create symmetrical patterns and shapes
Stage 3:
Two-dimensional spatial structure B: 2D shapes: Dissect two-dimensional shapes and rearrange them using translations, reflections and rotations
	Lesson duration: 60 minutes
Resource 19 – transformations
Resource 20 – rotating patterns
Resource 21 – demolition derby truck
Website: Interactive pattern shapes
Digital devices
Isometric graph paper
Pattern blocks
Writing materials

	Lesson 5
Daily number sense
Stage 2:
Partitioned fractions B: Represent fractional quantities equal to and greater than one
Stage 3:
Represent quantity fractions B: Find fractional quantities of whole numbers (halves, quarters, fifths and tenths)
	Lesson core concept: angles can be found in the world around us.
Stage 2:
Geometric measure B: Angles: Compare angles to a right angle
Stage 3:
Geometric measure B: Angles: Investigate angles on a straight line and angles at a point
Geometric measure B: Angles: Investigate the relationships formed by the intersection of straight lines
	Lesson duration: 60 minutes
Resource 22 – blank number lines
Resource 23– blank tape diagram
Resource 24 – Ferris wheel 1
Resource 25 – all about angles
Resource 26 – Are they correct?
Pictures of Ferris wheels
Split pins
Writing materials

	Lesson 6
Daily number sense
Stage 2:
Partitioned fractions B: Represent fractional quantities equal to and greater than one
Stage 3:
Represent quantity fractions B: Find fractional quantities of whole numbers (halves, quarters, fifths and tenths)
	Lesson core concept: angles in our environment can be compared to a right angle and described in relation to quarter-turns (Stage 2) and adjacent angles are formed when lines intersect (Stage 3).
Stage 2:
Geometric measure B: Angles: Compare angles to a right angle
Stage 3:
Geometric measure A: Angles: Estimate, measure and compare angles using degrees
Geometric measure B: Angles: Investigate the relationships formed by the intersection of straight lines
	Lesson duration: 65 minutes
Resource 25 – all about angles
Park map (Stage 2)
Park map (Stage 3)
Resource 29 – using a protractor
Resource 30 – types of angles
Protractor or right-angle tester
Rulers
Tracing paper
· Writing materials

	Lesson 7
Daily number sense
Stage 2:
Partitioned fractions B: Represent fractional quantities equal to and greater than one
Stage 3:
Representing quantity fractions B: Find fractional quantities of whole numbers (halves, quarters, fifths and tenths).
	Lesson core concept: mathematicians can identify different types of angles, recognise various shapes and understand their properties in everyday contexts (Stage 2) and designing allows us to investigate angles and their relationships (Stage 3).
Stage 2:
Two-dimensional spatial structure B: 2D shapes: Create two-dimensional shapes that result from combining and splitting common shapes
Two-dimensional spatial structure B: 2D shapes: Create symmetrical patterns and shapes
Geometric measure B: Angles: Compare angles to a right angle
Stage 3:
Geometric measure A: Angles: Use a protractor to measure and identify types of angles
Geometric measure B: Angles: Investigate the relationships formed by the intersection of straight lines
	Lesson duration: 75 minutes
Resource 31 – fraction memory (Stage 2)
Resource 32 – fraction memory (Stage 3)
Resource 33 – fraction wall
Resource 34 – Ferris wheels 2
Resource 35 – investigation criteria
Resource 36 – rollercoasters
Resource 37 – designing for thrill
Resource 38 – designing for safety
Website: Video clips
Website: Canva or PowerPoint
Digital device
Pattern blocks
Poster paper
Writing materials

	Lesson 8
Daily number sense
teacher-identified task based on student needs
	Lesson core concept: mathematicians plan and create designs to solve problems (Stage 2) and designing allows us to investigate angles and their relationships (Stage 3).
Stage 2:
Two-dimensional spatial structure B: 2D shapes: Create two-dimensional shapes that result from combining and splitting common shapes
Two-dimensional spatial structure B: 2D shapes: Create symmetrical patterns and shapes
Geometric measure B: Angles: Compare angles to a right angle
Stage 3:
Geometric measure A: Angles: Use a protractor to measure and identify types of angles
Geometric measure B: Angles: Investigate the relationships formed by the intersection of straight lines.
	Lesson duration: 70 minutes
Resource 37 – designing for thrill
Resource 38 – designing for safety
Resource 39 – Ferris wheel criteria
Resource 40 – student work sample
Resource 41 – peer feedback
Resource 42 – feedback criteria
Digital device
Pattern blocks
Poster paper
Protractors
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc147500512][bookmark: _Hlk147487617][bookmark: _Toc174103712]Lesson 1
Core concept: knowing there are 60 minutes in an hour helps to read and calculate time while mental strategies can assist in determining the duration of events.
[bookmark: _Toc147500513][bookmark: _Toc174103713]Daily number sense – place value game – 15 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains 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:
order numbers in the thousands.
Students working towards Stage 3 outcomes are learning to:
locate and represent integers on a number line.
	Students working towards Stage 2 outcomes can:
arrange numbers in the thousands in ascending order.
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.
use the term integers to describe positive and negative whole numbers and zero.


This lesson is an adaptation of The place value game from Mathematics K–6 resources by State of New South Wales (Department of Education).
Multi-age: Stage 2 students use Resource 1 – place value gameboard to order numbers from 10 000 to 100 000. Stage 3 students use Resource 2 – integer gameboard to place negative and positive integers on the gameboard in relation to zero.
Provide pairs of Stage 2 students with five 10-sided dice and Resource 1 – place value gameboard.
Students roll the dice to create a 5-digit number. For example, 6, 2, 8, 3 and 9 could be recorded as 62 389, 36 892, 29 863, 38 269, 93 628 or 39 286. They record their chosen number in the most appropriate position between 10 000 and 100 000 (see Figure 1).
[bookmark: _Ref171432655]Figure 1 – Stage 2 gameboard example
[image: Place value game board with the starting number 10 000 and a pathway of blank boxes to the ending number 100 000. The third box has the number: 29 863, the fourth: 36 892, the eighth: 62 389, the eighteenth 93 628. All the other boxes are blank.]
If numbers cannot be placed, students miss their turn. Play continues until all boxes are filled.
Integer: a whole number, positive, negative or zero, for example 3, -2, -1, 0, 1, 2 ...
Negative number: a number less than zero, written with a minus sign. These integers are read as, for example, ‘negative 3’, not ‘minus 3’.
Stage 3 students revise the definition of integers and negative numbers.
Provide pairs with two 10-sided dice, a paperclip and Resource 2 – integer gameboard.
Students roll the dice and create a 2-digit integer. For example, if 5 and 3 are rolled, they could make 53 or 35. Students then spin the spinner to determine if their integer is positive or negative. Players record their integer in the most appropriate position between -99 and 99 (see Figure 2).
[bookmark: _Ref171432733]Figure 2 – Stage 3 gameboard example
[image: Integer place value gameboard with 18 boxes in the shape of the number 2.

In front of the first box is the number −99. In the fourth box is the number −53. In the ninth box is the number −2. Between boxes 9 and 10 is a zero. In the twelfth box is the number 12. In the fifteenth box is the number 45. After the last box is the number 99.

Beside the boxes is a spinner with 6 spaces. The spaces are alternatively filled with either a minus sign or an addition sign.

There is a paperclip in the middle of the spinner indicating a minus sign. Below the spinner are 2 dice: one is showing a 5 and the other is showing a 3.]
If the integer cannot be placed on the gameboard, students miss their turn. Play continues until all boxes are filled.
Note: this game can also be played as a whole class. Using a reusable sleeve for the gameboard will allow students to play multiple games.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students arrange numbers in the thousands in ascending order? [MAO-WM-01, MA2-RN-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]
Can Stage 3 students use the term integers to describe positive and negative whole numbers and zero? 
[MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – NPV6
· Stage 3 – NPV9.


[bookmark: _Toc147500514][bookmark: _Toc174103714]Core lesson – theme park schedule – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
represent and interpret digital time displays.
Students working towards Stage 3 outcomes are learning to:
· solve problems involving duration, using 12- and 24-hour time.
	Students working towards Stage 2 outcomes can:
read or set the time on digital devices to the minute or second, recognising there are 60 seconds in one minute
determine the time remaining until the next hour on a digital clock.
Students working towards Stage 3 outcomes can:
use start and finish times to calculate the elapsed time of events
add and subtract time mentally using bridging strategies.


Display the interactive clock ensuring the digital display is also shown. Manipulate the clock hands to display 6:55 am or 5 minutes to 7:00 am.
Revise that analog clocks have hands (hour and minute and sometimes seconds), and digital clocks display numbers or digits (hour and minute display) separated by a colon. Revise that the hour is always to the left of the colon and is read first, followed by the minutes which are represented to the right of the colon.
Model how to determine the time remaining until the next hour on the interactive clock. Draw students’ attention to the 5 one-minute intervals on the analog clock between the 11 and the 12 that indicate that there are 5 minutes until the next hour, 7:00.
Ask students to Think-Pair-Share how the time remaining until the next hour can be determined on a digital clock.
Display Resource 3 – theme park schedule. Explain that Maggie was viewing a theme park’s daily shows and events schedule to plan her day.
1. Students turn and talk and share what they notice about the schedule. For example, some of the times for the shows overlap.
Ask the following questions:
What time does the theme park open and close? How do you know?
If Maggie wants to see the laser show, what time should she be seated in the arena?
If the animal show finishes at 10:50 am, how many minutes are remaining until the next hour? What is the elapsed time of this event?
Elapsed time: the amount of time between the start time and the end time of an activity or event. For example, my piano lesson starts at 10 past 4 and goes until a quarter to 5. The lesson is 35 minutes long.
In pairs, students read the times for each show or event to their partner. For example, ‘The daredevil acrobatics starts at 4 o’clock in the afternoon and ends at four thirty-five’.
Highlight that the laser show ends at 8:35 pm. Ask:
How many minutes are remaining until the next hour?
What is another way of saying this time?
Explain that a blank number line can be used to round the time remaining until the next hour and elapsed time of events, using jumps.
Draw a number line on the board marked with the times 11:40 am to 1:10 pm.
2. Demonstrate how to use an empty number line to round the remaining time until the next hour and elapsed time by bridging to the closest hour (see Figure 3).
Model how to:
round the remaining minutes from the current time to the next whole hour first, using one or more jumps
use jumps to add any whole hours, if needed
add remaining minutes needed to get to the final time, using one or more jumps.
[bookmark: _Ref171444118]Figure 3 – number line example
[image: A number line showing time increments. It starts at 11:40 am, adding 20 minutes to reach 12:00 pm, then another hour to reach 1:00 pm, and finally 10 more minutes to reach 1:10 pm. 

The diagram uses arrows to indicate the passage of time between each point.]
Provide Stage 2 students with Resource 4 – time remaining. Students record the time remaining until the next hour for each of the events based on their finishing time.
Display Resource 3 – theme park schedule and provide Stage 3 students with Resource 5 – theme park questions.
Stage 3 students work in pairs to mentally use the ZOOM strategy or a blank number line to find the elapsed time of events and round to the nearest hour (see Figure 4).
[bookmark: _Ref171444202]Figure 4 – the ZOOM strategy
[image: An example of the ZOOM strategy posing the question ‘Gabriella attended the Feed the Animals session. What was the elapsed time of the event?’

The start time is 11:40 am. 

There is a picture of the letter ‘Z’ with 20 minutes going across the top to 12:00 pm, a line with one hour going down the side of the Z to 1:00 pm and 10 minutes going across the bottom of the Z. The finish time is 1:10 pm.

There is a box on the right that reads ‘20 minutes + 1 hour +10 minutes = 1 hour and 30 minutes. Elapsed time = 1 hour and 30 minutes.’]
Note: if the elapsed time has a finish time that is on the hour, students will not need to use the final line of the ZOOM strategy as there are no remaining minutes to add. Stage 3 students may need to revise the ZOOM strategy which is referenced in Multi-age Year B Unit 10 Lesson 7.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot determine the time remaining until the next hour on a digital clock.
Students use the interactive clock to set the time and count the minute intervals until the next hour.
Ask students to draw a number line 1–60 to represent the 60 minutes in an hour. Make the marks for multiples of 5 slightly longer, like every fifth minute on an analog clock. Demonstrate marking the minutes from a digital display on the number line. For example, for 1:20 pm, place a mark at 20 and then use the number line to model ‘jumps’ to determine the minutes remaining to get to 60.
Stage 3 students cannot use start and finish times to calculate the elapsed time of events.
Provide students with a copy of the ZOOM strategy or a blank number line and whiteboards to record their thinking.
Assist students by modifying the times on the timetable or the questions so that students only need to calculate elapsed time to the nearest hour.
	Stage 2 students can determine the time remaining until the next hour on a digital clock.
Ask students to determine the duration of the events listed on Resource 3 – theme park schedule.
Students determine the number of minutes remaining until a given time off the hour from the finishing times on Resource 4 – time remaining. For example, determine the number of minutes between the dance spectacular finishing (11:55 am) and 20 minutes past the next hour.
Stage 3 students can use start and finish times to calculate the elapsed time of events.
Challenge students to mentally calculate the total number of hours that events run throughout the day.
Students create their own elapsed time questions for a partner to solve using a blank number line or the ZOOM strategy.


[bookmark: _Toc147500515][bookmark: _Toc174103715]Discuss and connect the mathematics – 10 minutes
Regroup and ask the following questions:
What strategy did you use to calculate the elapsed time or time remaining until the next hour? Why was that strategy the most effective?
Are there any other strategies you could have used?
Why would it be important to understand strategies for working out elapsed time of events and time remaining until the next hour?
What makes timetables an efficient way to communicate information?
Did you find rounding to the nearest hour challenging? Why or why not?
· When could rounding to the nearest hour be helpful?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students read or set the time on digital devices to the minute or second, recognising there are 60 seconds in one minute? [MAO-WM-01, MA2-NSM-02]
Can Stage 2 students determine the time remaining until the next hour on a digital clock? [MAO-WM-01, MA2-NSM-02]
Can Stage 3 students use start and finish times to calculate the elapsed time of events? [MAO-WM-01, MA3-NSM-02]
Can Stage 3 students use mental strategies to calculate elapsed time using bridging strategies? [MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MeT3
· Stage 3 – MeT4, MeT5.




[bookmark: _Lesson_2][bookmark: _Toc147500517][bookmark: _Toc174103716]Lesson 2
Core concept: am and pm notation distinguish between times in the morning and evening (Stage 2) and events can be scheduled in 12- and/or 24-hour time (Stage 3).
[bookmark: _Toc147500518][bookmark: _Toc174103717]Daily number sense – number line misconceptions – 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:
represent fractional quantities equal to and greater than one.
Students working towards Stage 3 outcomes are learning to:
locate and represent integers on a number line.
	Students working towards Stage 2 outcomes can:
determine the relative location of one-quarter and one-half when a number line extends beyond one.
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
use the term integers to describe positive and negative whole numbers and zero.


Multi-age: Stage 2 students use Resource 6 – A–F number line to determine the relative location of one-quarter and one-half when a number line extends beyond one. Stage 3 students use Resource 6 – A–F number line to locate and represent integers on a number line.
1. Display Resource 6 – A–F number line on the board.
Pose the following problems:
Stage 2: Students were asked to label  and  on the number line and Saylor placed  at B and  at C. Is she correct? Why or why not?
Stage 3: Students were asked to identify what integers could be placed on the number line at each point. Jesse placed zero at A and -1 at B. Is he correct? Why or why not?
Students turn and talk to discuss, providing justification for their reasoning.
Provide students with whiteboards and ask them to draw the number line with the fractions  and  (Stage 2) and integers (Stage 3) labelled correctly.
Regroup and ask the following questions:
What did you label differently to Saylor and Jesse? Why?
Where did you place  and  on the number line? Why did you choose those positions? (Stage 2)
What other fractions could you place on the number line to show that  and  are in the correct position? (Stage 2)
What did you need to consider when placing the zero and -1 on the number line? (Stage 3)
What other integers could you place on the number line to show that zero and -1 are in the correct position? (Stage 3)
Note: student answers may vary depending on the placement of other integers and fractions on the number line. Students will need to reason and justify their responses accordingly.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students determine the relative location of one-quarter and one-half when a number line extends beyond one? [MAO-WM-01, MA2-PF-01]
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]
· Can Stage 3 students use the term integers to describe positive and negative whole numbers and zero? 
[MAO-WM-01, MA3-RN-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF6
· Stage 3 – NPV9.


[bookmark: _Toc147500519][bookmark: _Toc174103718]Core lesson 1 – digital time – 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:
use am and pm notation.
Students working towards Stage 3 outcomes are learning to:
· solve problems involving duration, using 12- and 24-hour time.
	Students working towards Stage 2 outcomes can:
record times using the colon notation with am and pm to distinguish between morning and evening
relate the terms midday or noon and midnight to am and pm
relate analog notation to digital notation for time.
Students working towards Stage 3 outcomes can:
represent commonly used time intervals as decimals
· solve a variety of problems involving duration, including where times are expressed in 12-hour and 24-hour notation.


Display Resource 7 – Maggie’s diary and explain that Maggie wrote a diary entry about her day at the theme park.
Ask students to read the diary entry and turn and talk to a partner to identify any time-specific vocabulary.
Display Resource 8 – 12-hour time. Revise that am and pm notation are used to communicate whether a time is before or after noon. Explain that ‘am’ notation is used to distinguish times in the 12 hours before noon (12 o’clock midnight to 11:59 am) and ‘pm’ notation is used to distinguish times in the 12 hours after noon (12 o’clock midday to 11:59 pm).
Record identified vocabulary on the board. Organise the terms into the 2 categories, ‘am’ and ‘pm’, drawing attention to midnight in the ‘am’ category and midday and noon in the ‘pm’ category.
[bookmark: _Int_Osluvyyx]Note: although the terms ‘dawn’, ‘dusk’, ‘sunrise’ and ‘sunset’ are not included as syllabus vocabulary for Stage 2 Non-spatial measure, it is beneficial for students to expand on the syllabus terms ‘midday’, ‘noon’ and ‘midnight’ to identify and record times in the morning and evening with am and pm notation. Some students will benefit from explicit explanation of the terms ‘dawn’, ‘dusk’, ‘sunrise’ and ‘sunset’ in order to identify appropriate times for each, however, many students will already have prior knowledge and real-life connections to these terms. The following definitions have been sourced from Oxford Learner’s Dictionaries:
Dawn: the time of day when light first appears.
Sunrise: the time when the sun first appears in the sky in the morning.
Sunset: the time when the sun goes down and night begins.
Dusk: the time of day when the light has almost gone, but it is not yet dark.
[bookmark: _Hlk174094256](Oxford University Press 2024)
4. Display Resource 9 – time intervals. Discuss the clock with students and what each shaded section represents.
Explain to students that the base-10 system is not used with time. One whole is equal to 60, so half an hour is 30 minutes, and a quarter of an hour is 15 minutes (the bar model shows this equivalence).
Ask Stage 2 students: How many minutes in an hour, half an hour, a quarter of an hour?
Ask Stage 3 students:
How can a half and a quarter be written as a decimal?
Is 30 minutes equal to 0.3 or 0.5 hours? Why?
Provide Stage 2 students with Resource 10 – recording time. Students record an approximate time for each of the terms using colon notation with am or pm, analog and digital notation (see Figure 5).
[bookmark: _Ref171444415]Figure 5 – sample recording time
[image: A student work sample for recording approximate times of dawn and sunset. The times are represented in both digital and analog time (6:20am for dawn, and 7:07pm for sunset) and have been drawn on an analog clock.]
5. Provide pairs of Stage 3 students with copies of Resource 11 – time memory.
Students cut out the cards, shuffle the cards and place them face down.
Student A selects one card and then selects another card. If the cards match, the student keeps the 2 cards and has another turn. If there is no match the student returns the cards face down and Student B takes a turn.
Play continues until there are no cards left. The player with the greatest number of cards at the end of the game wins.
[bookmark: _Toc174103719]Core lesson 2 – 25 minutes
[bookmark: _Toc174103720]Stage 2 task – 12-hour time
Display Resource 3 – theme park schedule.
Pose the problem: Travis wants to watch the animal show and have lunch at 12:30 pm, how long after the show finishes does he have to wait until lunch?
Students calculate the answer using an empty number line that was introduced Lesson 1.
Provide students with a copy of Resource 12 – day plan (Stage 2).
Explain to students that they will be planning a day at the theme park. The day needs to include at least 4 events from the timetable. Times are filled in using am and pm notation.
Students work individually or with a partner to plan their daily schedules and determine the intervals between each event.
[bookmark: _Toc174103721]Stage 3 task – 24-hour time
Revisit 24-hour time. Explain that 24-hour time is used to avoid confusion between am and pm.
Display Resource 13 – 24-hour timetable.
Pose the following problem: Shaireen had just finished watching the character parade and wants to stay to watch the laser show. How long does she have to wait? How can this be represented using decimal notation?
Students calculate the answer. Remind students to use the ZOOM strategy or an empty number line from Lesson 1.
Provide students with a copy of Resource 14 – day plan (Stage 3).
Explain to students that they will be planning a day at the theme park. The day needs to include at least 4 events from the timetable. Times are filled in using 24-hour time notation.
Students work individually or with a partner to plan their daily schedules and determine the intervals between each event.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot record times using the colon notation with am and pm to distinguish between morning and evening.
· Provide students with a timeline representing the two 12-hour periods in a day, starting and ending at midnight with midday marked at the midway point. Support students to place the time terms on the timeline, explaining that all terms that are placed on the first half of the timeline between midnight and midday are recorded in colon notation with am.
Stage 3 students cannot solve a variety of problems involving duration, including where times are expressed in 12-hour and 24-hour notation.
Support students by reducing the number of events they include in their daily plan.
Assist students by supporting them to use the ZOOM strategy from Lesson 1 and modelling its use.
	Stage 2 students can record times using the colon notation with am and pm to distinguish between morning and evening.
Students create a schedule of events and activities in their day using am and pm notation. For example, 7:03 am wake up, 7:20 am breakfast, 7:45 am brush teeth and so on.
Stage 3 students can solve a variety of problems involving duration, including where times are expressed in 12-hour and 24-hour notation.
Explain to students they only have 3 hours at the theme park. What shows or activities would they do to make the most of their time and get as close to 3 hours as possible?
Students use Resource 13 – 24-hour timetable to create problems for a partner to solve.


[bookmark: _Toc147500520][bookmark: _Toc174103722]Discuss and connect the mathematics – 10 minutes
Students turn and talk to discuss their daily schedules and the intervals between each event.
Regroup and ask the following questions:
· Were there particular activities that you chose to schedule in the morning? Why? (Stage 2)
· What things did you think about when scheduling your activities? (Stage 2)
· Did you find it challenging to remember when a time should be recorded as am or pm? (Stage 2)
Was it easier or more difficult to plan a schedule using 24-hour time? (Stage 3)
What was easier about using 24-hour time? What was more challenging? Explain your thinking. (Stage 3)
When would it be more appropriate to use a 24-hour timetable? (Stage 3)
Have you seen a 24-hour timetable in your everyday life? Why was it in this format? (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record times using the colon notation with am and pm to distinguish between morning and evening? 
[MAO-WM-01, MA2-NSM-02]
Can Stage 2 students relate the terms midday or noon and midnight to am and pm? [MAO-WM-01, MA2-NSM-02]
Can Stage 2 students relate analog notation to digital notation for time? [MAO-WM-01, MA2-NSM-02]
Can Stage 3 students represent commonly used time intervals as decimals? [MAO-WM-01, MA3-NSM-02]
· Can Stage 3 students solve a variety of problems involving duration, including where times are expressed in 12-hour and 24-hour notation? [MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – MeT3, MeT4
· Stage 3 – MeT5.




[bookmark: _Lesson_3][bookmark: _Toc147500522][bookmark: _Toc174103723]Lesson 3
Core concept: two-dimensional shapes can be cut and rearranged to create new shapes.
[bookmark: _Toc147500523][bookmark: _Toc174103724]Daily number sense – be the teacher – 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 working towards Stage 2 outcomes are learning to:
represent fractional quantities equal to and greater than one.
Students working towards Stage 3 outcomes are learning to:
locate and represent integers on a number line.
	Students working towards Stage 2 outcomes can:
represent totals of halves, thirds, quarters and fifths that extend beyond one.
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.


1. Display Resource 15 – Ollie’s number line for Stage 2 students.
Explain that a teacher asked their class to label a 0–2 number line with as many fractions as they could. Ollie completed the task; however he made some mistakes.
Display Resource 16 – Mel’s number line for Stage 3 students
Explain that the teacher asked the class to label a blank number line from −100 to 100 with zero marked in the middle. Mel completed the task; however, she made some mistakes.
Students Think-Pair-Share to discuss what they notice. Ask:
What mistakes did Ollie make? Why do you think he made them? (Stage 2)
What advice would you give Ollie about fractions? (Stage 2)
What mistakes did Mel make? Why do you think she made them? (Stage 3)
If you were the teacher, how would you support Mel to correct her mistakes? (Stage 3)
Display Resource 17 – Charlie’s number line for Stage 2 students and explain that Charlie labelled a 0–3 number line with as many fractions as she could.
Ask students to identify Charlie’s mistakes and record the correct way of labelling the 0–3 number line on an individual whiteboard.
Regroup and select Stage 2 students to correctly draw and label the 0–3 number line on the board.
Tell Stage 3 students to draw a blank number line on an individual whiteboard and to help Mel accurately plot the integers.
Ask students to provide a record of an accurate number line with integers from −100 to 100 and to justify their reasoning (see Figure 6).
[bookmark: _Ref171444530]Figure 6 – Mel's new number line
[image: A number line with numbers from -100 to 100. There are 3 equally spaced parts marked with -100 at the start, the zero in the middle of the line and the final mark 100. There are then 13 uneven marked lines. The first mark is -98, the second and the third  are unmarked , the fourth is -67, the fifth is unmarked, the sixth is -33, the seventh is unmarked. The eighth is unmarked, the ninth is 20, the tenth and eleventh are unmarked, the twelfth is 62 and the thirteenth is unmarked.]
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students represent totals of halves, thirds, quarters and fifths that extend beyond one? [MAO-WM-01, MA2-PF-01]
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 – INF5
Stage 3 – NVP9.


[bookmark: _Toc147500524][bookmark: _Toc174103725]Core lesson – shape transformations – 45 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:
create two-dimensional shapes that result from combining and splitting common shapes
create symmetrical patterns and shapes.
Students working towards Stage 3 outcomes are learning to:
· dissect two-dimensional shapes and rearrange them using translations, reflections and rotations.
	Students working towards Stage 2 outcomes can:
combine common two-dimensional shapes, including quadrilaterals, to form other common shapes or designs
split a given shape into 2 or more common shapes and describe the result
apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter turns, when creating designs.
Students working towards Stage 3 outcomes can:
use the terms translate, reflect and rotate to describe transformations of two-dimensional shapes
dissect and rearrange one shape to make another.


Revise the terms translation, reflection and rotation.
Translation: in a translation (slide) every point on the original image moves in the same direction for the same distance to transform the new image.
Reflection: a reflection (flip) requires a line of reflection. A reflection is a transformation in which an object is flipped across the line of reflection.
Rotation: a rotation (turn) requires a centre of rotation (a point) and a degree of rotation, for example, 90 degrees or a quarter turn.
Display Resource 18 – theme park signs.
Explain that the owners of the theme park wish to design new ride signs, reusing the existing signage to avoid waste. They have asked your class to identify any smaller shapes that could be created by splitting the existing signs into new shapes.
Students use a ruler to draw lines, splitting each shape into 2 or more common shapes.
Provide students with scissors to cut the signs into smaller shapes which can be rearranged into as many new shapes as possible.
Students record their thinking about how the new shapes have been rearranged (see Figure 7).
[bookmark: _Ref171444643]Figure 7 – student work example
[image: There is a signpost divided into 4 triangles, a trapezium divided into 4 triangles and a student saying ‘I divided the rectangle into 4 triangles. I kept the two triangles on the right together to make a square and placed that in the middle. I rotated one triangle to the left and translated the other triangle to the left of the square.’]
Students conduct a gallery walk to see the differences and similarities between the new shapes they have made.
Regroup and select students to share their splitting solutions.
Display interactive pattern shapes. Explain that the owners cut the existing signs into shapes on the left and they require support combining these shapes into new signs.
Model how to combine shapes using different amounts of rotation, including half-turns, quarter-turns and three-quarter turns, to make a new common shape using interactive pattern shapes. For example, use 3 green triangles to make a trapezium.
Use the text tool on the right-hand side navigation pane to add text to the workspace. Record the sentence: ‘3 green triangles make a trapezium’.
Provide students with a digital device. Students experiment with the interactive pattern shapes and create as many common shapes as possible with 2 or more pattern blocks.
Students use the text tool to record sentences describing the combining of shapes used to make the new shapes (see Figure 8).
[bookmark: _Ref171444672]Figure 8 – creating new shapes
[image: On the interactive pattern website workspace, 6 shapes have been created by combining smaller shapes. In the top row, 3 equilateral triangles have been combined to make a trapezium. Text below reads: '3 green triangles make a trapezium'.
The second shape in the first row, combines a parallelogram and an equilateral triangle to make a trapezium. Underneath the shape, the text 'a parallelogram and a triangle make a trapezium' is recorded.
In the top row, four triangles have been combined to make a parallelogram. Underneath this, the text ‘4 purple triangles make a parallelogram’ has been recorded. 
In the second row, 2 equilateral triangles and 1 hexagon have been combined to make a trapezium. The text, ‘a hexagon and 2 green triangles make a trapezium’ is recorded underneath.
In the second row, second column 2 squares have been positioned one on top of the other to make a rectangle. The text underneath states: ‘2 squares make a rectangle.’
The final shape in the second row has 2 parallelograms and 2  equilateral triangles that make a hexagon. The text below reads: ‘2 parallelograms and 2 triangles make a hexagon.’]
Note: student work can be saved by selecting the share icon on the bottom navigation pane.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot combine common two-dimensional shapes, including quadrilaterals, to form other common shapes or designs.
· Provide students with pattern blocks to allow them to physically manipulate the shapes into new common shapes. Students manipulate the pattern blocks to make a singular shape. For example, find as many ways to create a trapezium as possible.
Stage 3 students cannot dissect and rearrange one shape to make another.
· Model how to dissect and rearrange a rectangle to make another shape. Encourage students to remake the rectangle and then rearrange that to make a different shape.
	Stage 2 students can combine common two-dimensional shapes, including quadrilaterals, to form other common shapes or designs.
· Students use the terms translate, reflect and rotate to describe the transformations of the two-dimensional shapes used to create the new shape. For example, ‘I translated 2 green triangles and rotated the third to create a trapezium.’
Stage 3 students can dissect and rearrange one shape to make another.
Challenge students to rearrange a polygon using a combination of rotations, translations or reflections. Encourage students to use Polypad to investigate dissecting and rearranging a shape to make another.


[bookmark: _Toc147500525][bookmark: _Toc174103726]Discuss and connect the mathematics – 10 minutes
Students participate in a gallery walk to view their peers’ shape combinations.
Regroup and ask the following questions:
Which designs would be most suitable for the theme park owners to use for their signs? Why?
Did anyone create a pentagon? Which shapes were used to create it?
Which pattern block was the most difficult to use to create a new shape? Why?
Did you have to rotate and reflect the pieces to make a new shape?
Why do you think there were no shapes with round edges, for example circles or ovals, to choose from?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students combine common two-dimensional shapes, including quadrilaterals, to form other common shapes or designs? [MAO-WM-01, MA2-2DS-02]
Can Stage 2 students split a given shape into 2 or more common shapes and describe the result? [MAO-WM-01, MA2-2DS-02]
Can Stage 2 students apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter turns, when creating designs? [MAO-WM-01, MA2-2DS-02]
Can Stage 3 students use the terms translate, reflect, and rotate to describe transformations of two-dimensional shapes? 
[MAO-WM-01, MA3-2DS-01]
Can Stage 3 students dissect and rearrange one shape to make another? [MAO-WM-01, MA3-2DS-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UGP5, UGP6
Stage 3 – UGP5, UGP6.




[bookmark: _Lesson_4][bookmark: _Toc147500527][bookmark: _Toc174103727]Lesson 4
Core concept: objects can be designed by rotating, reflecting and translating two-dimensional shapes.
[bookmark: _Toc147500528][bookmark: _Toc174103728]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: _Toc147500529][bookmark: _Toc174103729]Core lesson – design and make – 40 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
create symmetrical patterns and shapes.
Students working towards Stage 3 outcomes are learning to:
dissect two-dimensional shapes and rearrange them using translations, reflections and rotations.
	Students working towards Stage 2 outcomes can:
apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter turns, when creating designs.
Students working towards Stage 3 outcomes can:
use the terms translate, reflect and rotate to describe transformations of two-dimensional shapes
recognise that translations, reflections or rotations change the position and orientation but not the size of shapes.


Display Resource 19 – transformations and revise the terms translation, reflection and rotation from Lesson 3.
Ask the following questions:
Why does the triangle have a black dot in the corner? How is this helpful?
Have the quarter-turn, half-turn and three-quarter turns been rotated clockwise or anti-clockwise? How do you know?
Display Resource 20 – rotating patterns. Ask students to Think-Pair-Share which rotation description matches each pattern and justify their reasoning. If necessary, provide students with pattern blocks to support their investigation.
Model creating each pattern from Resource 20 – rotating patterns using interactive pattern shapes to confirm whether the descriptions were accurately matched to the patterns. Whilst creating the patterns, use the think-aloud strategy. For example, ‘When I make a quarter-turn rotation, I rotate it in a clockwise direction one-quarter of a full rotation.’
In pairs, students use a digital device and the interactive pattern shapes website to experiment with translating, reflecting and rotating various two-dimensional shapes. Encourage students to describe the transformations to their partner as they work. Ensure students understand how to translate, reflect and rotate a variety of shapes.
Note: when using interactive pattern shapes follow these steps to rotate the shapes. Drag a shape onto the workspace. Select the shape. Select and drag the rotate button at the top of the shape to rotate the shape by a quarter-turn, half-turn or three-quarter turn. The grey line from the rotate button to the shape can help guide students to make an appropriate turn.
Ask students to create 3 patterns by rotating shapes by a quarter-turn, half-turn or three-quarter turn using interactive pattern shapes. Students describe their pattern using the text tool (see Figure 9).
[bookmark: _Ref171444726]Figure 9 – transformation patterns
[image: Three patterns have been created by rotating the shapes on the interactive patter shape website.
In the first patten, a parallelogram has been rotated by a quarter-turn 4 times. The text: 'Pattern: quarter-turn rotation' is recorded underneath the pattern.
In the second pattern, a trapezium has been rotated by a half-turn 5 times. The text: 'Pattern: half-turn rotation' is recorded underneath.
In the third pattern, a right-angled triangle has been rotated by a three-quarter turn 6 times. The text: 'Pattern: three-quarter turn rotation' is recorded underneath.
]
Display Resource 21 – demolition derby truck.
Explain that the owner of the theme park is looking for a new design for one of their demolition derby trucks. They would like a design that includes various two-dimensional shapes that have been rotated, reflected and translated. This is an example of one of the designs they already have of one of their trucks.
Model how to add the truck template to the interactive pattern shapes workspace by selecting the outline library icon and clicking on the image of the truck.
Note: the outline library icon is represented by a boat image in the bottom left-hand corner. To locate the truck icon, move the scroll bar to the far right. To rotate the shapes, drag an additional shape onto the workspace. Select the additional shape and select and drag the rotate button at the top of the shape to rotate the shape by a quarter-turn, half-turn or three-quarter turn.
Students create their own demolition derby truck by manipulating shapes using the interactive pattern shapes website. They write a description of how the two-dimensional shapes were used to create their design, using the terminology of rotating, reflecting and translating.
Note: students can save their designs by selecting the share icon on the bottom navigation pane.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter turns, when creating designs.
· Students use pattern blocks to recreate the patterns from Resource 20 – rotating patterns, physically manipulating the shapes by rotating the pattern blocks.
Stage 3 students cannot use the terms translate, reflect and rotate to describe transformations of two-dimensional shapes.
· Provide students with pattern blocks to create their demolition derby designs. Support students to convert their ideas onto the interactive pattern shapes website, using the terms translate, reflect and rotate.
	Stage 2 students can apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter turns, when creating designs.
· Students use isometric graph paper to draw a range of shapes that have been rotated, reflected and translated. Students describe the transformation using mathematical language.
Stage 3 students can use the terms translate, reflect and rotate to describe transformations of two-dimensional shapes.
· Challenge students to use the interactive pattern shapes website to create their own carnival stall and ride using two-dimensional shapes that have been translated, reflected and rotated.


[bookmark: _Toc147500530][bookmark: _Toc174103730]Discuss and connect the mathematics – 10 minutes
Students participate in a gallery walk to view their peers’ designs. Ask:
How are the designs different or similar to each other?
How have the two-dimensional shapes been transformed?
Students turn and talk with a partner to share their designs. Ask:
Was it easier to translate, rotate or reflect the two-dimensional shapes to create your demolition derby truck? Which one did you use the most?
Did the size of the shapes change when the position and orientation of the shapes changed? Why or why not?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter turns, when creating designs? [MAO-WM-01, MA2-2DS-02]
Can Stage 3 students use the terms translate, reflect, and rotate to describe transformations of two-dimensional shapes? 
[MAO-WM-01, MA3-2DS-01]
Can Stage 3 students recognise that translations, reflections or rotations change the position and orientation but not the size of shapes? [MAO-WM-01, MA3-2DS-01]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UGP4, UGP5, UGP6
Stage 3 – UGP5, UGP6.




[bookmark: _Lesson_5][bookmark: _Toc147500532][bookmark: _Toc174103731]Lesson 5
Core concept: angles can be found in the world around us.
[bookmark: _Toc147500533][bookmark: _Toc174103732]Daily number sense – fraction problems – 10 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains 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:
represent fractional quantities equal to and greater than one.
Students working towards Stage 3 outcomes are learning to:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths).
	Students working towards Stage 2 outcomes can:
represent totals of halves, thirds, quarters and fifths that extend beyond one
determine the relative location of one-quarter and one-half when a number line extends beyond one.
Students working towards Stage 3 outcomes can:
solve word problems involving a fraction of a quantity.


Multi-age: Stage 2 students use Resource 22 – blank number lines to find fractional quantities equal to and greater than one. Stage 3 students use Resource 23 – blank tape diagram to solve word problems involving fractions of a quantity.
1. Display Resource 22 – blank number lines for Stage 2 students.
Draw attention to the fact that there are 3 different sized number lines, as indicated by the position of the 1 on each line which represents one whole.
Pose the following scenario: Two students were dividing their number lines into quarters. Jack said he would draw 4 lines in between each whole number and Harriet said she would draw 3. Ask:
Who is correct and why?
How many quarters are there in 2 wholes?
Can you draw a number line to prove it?
Provide students with individual whiteboards. Explain that they need to copy the 3 number lines and partition each number line into quarters by marking equal spaces between each whole number.
Students label the following fractions on the appropriate number line:




.
Pose the following problem for Stage 3 students: Gigi went to the party shop to buy balloons for the Year 6 farewell. The shop only had  of the number of purple balloons she was after. They offered her 24 gold balloons to complete her order. How many balloons did she buy in total?
Display Resource 23 – blank tape diagram.
Provide students with individual whiteboards. Explain that they need to solve the problem and justify their answer using a tape diagram.
Regroup and select students to share their strategies and solutions. Ask:
How did you split the problem into parts to solve it?
What fraction of the balloons is 24?
What is  of the total amount?
How many purple balloons did Gigi buy?
What was the total amount of balloons?
Was using the tape diagram helpful when solving this problem? Why or why not? (see Figure 10)
[bookmark: _Ref171444809]Figure 10 – tape diagram sample
[image: Example of a tape diagram. A number line is divided into 5 equal sections. Below the number line are the numbers and fractions: 0, 1/5, 2/5, 3/5, 4/5 and 1.

On the number line is a tape diagram with 3 purple sections and 2 yellow sections, all are labelled 12. Above the tape diagram is a bar line that has been labelled ‘36’ above the 3 purple sections, and ‘24’ above the 2 yellow sections. There is a second bar line above with the label ‘60’ displaying the total value.]
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students represent totals of halves, thirds, quarters and fifths that extend beyond one? [MAO-WM-01, MA2-PF-01]
Can Stage 2 students determine the relative location of one-quarter and one-half when a number line extends beyond one? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students solve word problems involving a fraction of a quantity? [MAO-WM-01, MA3-RQF-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF5, InF6
· Stage 3 – InF8.


[bookmark: _Toc147500534][bookmark: _Toc174103733]Core lesson 1 – all about angles – 10 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:
compare angles to a right angle.
Students working towards Stage 3 outcomes are learning to:
investigate angles on a straight line and angles at a point
investigate the relationships formed by the intersection of straight lines.
	Students working towards Stage 2 outcomes can:
recognise and describe angles as less than, equal to, about the same as or greater than a right angle
describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution.
Students working towards Stage 3 outcomes can:
recognise right angles, angles on a straight line and angles at a point embedded in diagrams
identify angle types formed by the intersection of straight lines, including right angles (90°), angles on a straight line (add to 180°) and angles at a point that form an angle of revolution (add to 360°)
recognise that perpendicular lines intersect at right angles (90°)
investigate angles at a point and establish that they form an angle of revolution and add to 360°.


Note: Resource 24 – Ferris wheel 1 should be copied onto A4 card to make it easier to move when using a split pin. Stage 2 students may use a simple 'angle tester' throughout the lesson. It can be made by placing a pipe-cleaner inside a straw and bending the straw to form 2 arms.
Provide students with individual whiteboards.
Ask students to represent and record what they know about angles (see Figure 11).
[bookmark: _Ref171444867]Figure 11 – student work sample
[image: A whiteboard showing a student work sample. On the whiteboard are various angles labelled: right angle, reflex angle, angle of revolution, straight angle and acute angle.]
Multi-age: this is a formative assessment opportunity to guide Lessons 5–8. The focus in Stage 2 angles is on comparison to a quarter turn or a right angle. Assigning a numerical value in degrees to measure angles of any size, is not introduced until Stage 3.
Display Resource 25 – all about angles. In pairs, students compare their answers, discussing their representations. Ask:
Did you record all the different types of angles? How do you know?
Can you identify the vertex and the arms in each angle?
What is the difference between a reflex and an obtuse angle?
Can you see any of these angles in our classroom?
[bookmark: _Toc174103734]Core lesson 2 – Ferris wheel angles – 30 minutes
Show pictures or diagrams of Ferris wheels online and ask students if they know how they work.
Briefly explain that the main component of a Ferris wheel is the large circular wheel. This wheel is mounted on a central axis called the axle. The axle is usually supported by a sturdy frame or structure, allowing the wheel to rotate freely. Attached to the outer rim of the Ferris wheel are passenger cabins.
Provide and display Resource 24 – Ferris wheel 1. Student cut the arrows from the resource and attach them to the Ferris wheel with split pins.
Ask students to identify the arms and vertex of an angle on the Ferris wheel. Demonstrate how angles are created as the Ferris wheel rotates in a clockwise direction. Ensure students recognise the arrows as the arms and the angle as the amount of turning between the 2 arms.
Students identify different types of angles on the Ferris wheel. Stage 2 students can describe the angles as less than, equal to, about the same as or greater than a right angle. Stage 3 students can identify the different angles, recognising that right angles are 90° and straight angles add to 180° (see Figure 12).
[bookmark: _Ref171444921]Figure 12 – angle of turn
[image: Two Ferris wheels. There are arrows on each wheel pointing to different cars on the wheel. The first image represents an acute angle and the second image represents a reflex angle.]
Pose the following questions:
When all lines meet at one point, what is the angle that is formed? (Stage 2) 
How many degrees is this angle? (Stage 3)
Note: ensure Stage 3 students understand that angles that form around a point are called a revolution and the sum of these angles is 360°.
Ask students to use their arrow arms and split pin to demonstrate the angle of turn for the questions in the table below.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Describe the angle made by the arms when the arrows are pointing to the purple cart and pink cart?
	Stage 2 students: It is a straight angle which is greater than a right angle.
Stage 3 students: It is a straight angle which is 180°.

	Describe the angle made by the arms when the arrows are pointing to the dark blue cart and orange cart?
	Stage 2 students: It is an acute angle which is less than a right angle and less than a quarter turn.
Stage 3 students: It is an acute angle measuring 45°. The vertex is intersecting the right angle in half. Half of 90° is 45°.

	Describe the angle made by the arms when the arrows are pointing to the pink cart and then the second arrow turns clockwise to the red cart?
	Stage 2 students: It is a reflex angle which is greater than a right angle.
Stage 3 students: It is a reflex angle. The angle measurement is 225°. For each angle between carts, the vertex is intersecting the right angle in half, making each angle is 45°. The pink cart to the purple cart is 180°, so 180° plus 45° is 225° or 5 times 45° is 225°

	If the purple cart starts at the top and the Ferris wheel makes a clockwise quarter-turn, identify the new position of the purple cart.
	The purple cart will be in the original position of the dark blue cart.

	If the Ferris wheel makes a full turn so that the purple cart at the top moves clockwise and returns to the top again, what is this called?
	Stage 2 students: It is a full turn and called a revolution.
Stage 3 students: It is an angle of revolution. The angle formed by the cart’s movement measures 360°.


In pairs, students pose their own questions regarding the carts’ angles using the language of turn.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot recognise and describe angles as less than, equal to, about the same as or greater than a right angle.
Provide students with a template of a right angle or an ‘angle tester.’ Students use this as a reference when using the resource to help recognise and describe the angles.
Stage 3 students cannot recognise right angles, angles on a straight line and angles at a point embedded in diagrams.
Provide students with Resource 25 – all about angles to support their ability to recognise angles.
	Stage 2 students can recognise and describe angles as less than, equal to, about the same as or greater than a right angle.
Students complete an ‘angle hunt.’ They find examples of angles in their classroom or playground such as, corners of books, intersections of lines on a basketball court and angles in letters of the alphabet. Students take pictures or draw these examples and describe the angles as less than, equal to, about the same as, or greater than a right angle.
Stage 3 students can recognise right angles, angles on a straight line and angles at a point embedded in diagrams.
Using their demolition truck design from Lesson 4, students identify, and label angles embedded within their image.


[bookmark: _Toc147500535][bookmark: _Toc174103735]Discuss and connect the mathematics – 10 minutes
Display Resource 26 – Are they correct?
Ask students to Think-Pair-Share if they agree with Megan’s answer (Stage 2) or Harrison’s answer (Stage 3), justifying their reasoning.


Multi-age: Stage 2: for each letter, 8 angles can be made that are greater than a right angle. For example angles: A–E, A–F, A–G, A–H, A–I, A–J, A–K, A–L are all obtuse or reflex angles. There are 96 angles greater than a right angle on the Ferris wheel image. Megan’s answer of 36 is due to her calculating the obtuse angles only and not the reflex angles extending beyond the straight angle. 
Stage 3: there are three equal angles within the right angles on the Ferris wheel, therefore each angle formed by adjacent letters is 30°. Angle G-F would be 30° so Harrison’s estimation of 50° is incorrect as the shaded angle is smaller than 30°.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students recognise and describe angles as less than, equal to, about the same as or greater than a right angle? 
[MAO-WM-01, MA2-GM-03]
Can Stage 2 students describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution? [MAO-WM-01, MA2-GM-03]
Can Stage 3 students recognise right angles, angles on a straight line and angles at a point embedded in diagrams? 
[MAO-WM-01, MA3-GM-03]
Can Stage 3 students recognise that perpendicular lines intersect at right angles (90°)? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students investigate angles at a point and establish that they form an angle of revolution and add to 360°? 
[MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UuM6, UuM7
· Stage 3 – UuM8, UGP5, UGP6.


[bookmark: _Lesson_6][bookmark: _Toc147500537]

[bookmark: _Toc174103736]Lesson 6
Core concept: angles in our environment can be compared to a right angle and described in relation to quarter-turns (Stage 2) and adjacent angles are formed when lines intersect (Stage 3).
[bookmark: _Toc147500538][bookmark: _Toc174103737]Daily number sense – fraction inquiry– 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:
represent fractional quantities equal to and greater than one.
Students working towards Stage 3 outcomes are learning to:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths).
	Students working towards Stage 2 outcomes can:
determine the relative location of one-quarter and one-half when a number line extends beyond one.
Students working towards Stage 3 outcomes can:
calculate quarters and fifths of whole numbers that are multiples of the denominator, using a tape diagram.


This activity is an adaptation of Fraction of a number inquiry from Inquiry Maths by Hindle.
1. Write the following on the board:  =  or (Stage 2),  of 40 =  of 20 (Stage 3).
10. Discuss strategies that would prove whether each equation is true or false.
Provide students with whiteboards. Explain that they need to determine whether the equation is true or false and justify their answer using a number line (Stage 2) or tape diagram (Stage 3).
Students turn and talk sharing their diagrams and reasoning.
Regroup and ask the following questions:
Is each equation true or false? Explain your reasoning.
How did you place these fractions on the number line? (Stage 2)
· What knowledge did you need to draw on to identify and label ? (Stage 2, see Figure 13)
Was using the tape diagram helpful to figure out the fraction of the quantity? Why or why not? (Stage 3, see Figure 14)
Is there another way you could have solved this problem? (Stage 3)
Do you see any connections to other mathematical concepts?
[bookmark: _Ref171444983]Figure 13 – number line sample
[image: Number line from 0–2 representing fractions with quarters. It has a 1 marked in the middle.  The fractions labelled include 1/4, 2/4, 3/4, 4/4 (1), 5/4, 6/4, 7/4, and 8/4 (2). Under 5/4, 1 1/4 is written. Under 6/4, 1 2/4 is written. Under 7/4 ,1 3/4 is written. ]
[bookmark: _Ref171445028]Figure 14 – tape diagram sample
[image: Example of a tape diagram. At the bottom is a number line starting at zero, divided into even intervals marked as 8, 16, 24, 32 and 40. 

Above the number line is a tape diagram showing each of the 5 sections has a value of 8.

Above that is a tape diagram showing each of the 5 sections has a value of 1/5. 

Across the top is a tape that shows the entire section has a value of 40. 2/5 has been shaded.]
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students determine the relative location of one-quarter and one-half when a number line extends beyond one? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students calculate quarters and fifths of whole numbers that are multiples of the denominator, using a tape diagram? [MAO-WM-01, MA3-RQF-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF5
· Stage 3 – InF8.


[bookmark: _Toc147500539][bookmark: _Toc174103738]Core lesson 1 – investigating angles – 10 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:
compare angles to a right angle.
Students working towards Stage 3 outcomes are learning to:
estimate, measure and compare angles using degrees
· investigate the relationships formed by the intersection of straight lines.
	Students working towards Stage 2 outcomes can:
recognise and describe angles as less than, equal to, about the same as or greater than a right angle
describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution.
Students working towards Stage 3 outcomes can:
measure angles of up to 360° using a protractor
investigate adjacent angles that form a right angle and establish that they add to 90°
investigate adjacent angles on a straight line and establish that they add to 180°
investigate angles at a point and establish that they form an angle of revolution and add to 360°.


Adjacent angles: angles that share a vertex and an arm. They do not overlap.
Multi-age: Stage 2 students will use Resource 27 – park map (Stage 2) to describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution. Stage 3 students will use Resource 28 – park map (Stage 3) to investigate adjacent angles that form a right angle, straight angle and an angle of revolution.
Revisit Resource 25 – all about angles. Highlight for Stage 3 students the adjacent angle.
Draw a right angle on the board with an intersecting line. Label one of the angles as 60° (see Figure 15).
[bookmark: _Ref171445069]Figure 15 – adjacent angle example
[image: There are 3 angles. The first angle shows a right angle with a line dividing it. Part of the angle is labelled 60 degrees. 

The second angle shows a straight angle with a line dividing it. Part of the angle is labelled 45 degrees. 

The final angle shows a revolution with an angle of 120 degrees labelled.]
Ask Stage 2 students:
What is the name of the angle formed?
What angle has the intersecting line formed?
Ask Stage 3 students:
How many degrees in a right angle?
What is the measurement of the adjacent angle in degrees?
How do you know?
What if I changed the size of the angle to 45°?
Repeat these steps with a straight angle and an angle of revolution (see Figure 15).
[bookmark: _Toc174103739]Core lesson 2 – theme park map – 35 minutes
11. Provide students with Resource 27 – park map (Stage 2) and Resource 28 – park map (Stage 3).
Highlight angles a–h on the map, the roads (blue solid lines) and the walking paths (pink dotted lines).
Explain that Stage 2 students are going to identify and label the angles as acute, obtuse, right, straight, reflex and revolution.
Stage 3 students are going to calculate and record the size of the adjacent angles in degrees.
Students work in pairs to record the angles in their workbooks.
Regroup and ask Stage 2 students:
How did you know if an angle was acute or obtuse?
How is a reflex angle different to an obtuse angle?
What angle is formed by all the blue roads?
Ask Stage 3 students:
How did you know the size of the adjacent angle?
Did you notice anything about the relationship between the angle on the straight line and the angle at a point?
How would you describe the 2 lines that make a right angle? (perpendicular lines)
How could you check your answer? Is there a tool we could use?
Multi-age: all students will complete the following task using the criteria set below. Stage 2 are to measure their angles with a right-angle tester (square pattern block or pipe-cleaner inside a straw) and label their angles as acute, obtuse, right, straight and reflex. Stage 3 are to measure their angles with a protractor and label their angles in degrees. While modelling the correct use of a protractor for Stage 3 students, allow Stage 2 students to begin the task.
Provide Stage 2 students with tracing paper and explain that they are going to record their trip to the theme park by tracing their path as they visit all the attractions.
Note: ensure students are using a ruler to trace their paths. Lines will need to connect to create a vertex for labelling and measuring angles later in the lesson.
Students will need to:
start at the entrance next to the gift shop
go on at least 4 rides
have lunch in the food court
watch at least one show.
Before Stage 3 students begin the task, display Resource 29 – using a protractor and revise how to measure angles.
Guide students in measuring angles from the map, ensuring they are using the protractor correctly. Determine whether the measurements recorded earlier were correct.
Provide Stage 3 students with tracing paper and remind them of the criteria for tracing their paths set above.
Once all students have traced their path, ask them to lift the tracing paper to reveal a page of intersecting lines and angles.
Stage 2 students measure the angles using a right-angle tester and label the angles on the tracing paper (see Figure 16).
[bookmark: _Ref171445257]Figure 16 – Stage 2 work sample
[image: The path taken through the theme park. A number of angles have been measured and labelled with acute, obtuse, straight and reflex.]
Stage 3 students measure the angles using a protractor and label them on the tracing paper (see Figure 17).
[bookmark: _Ref171445310]Figure 17 – Stage 3 work sample
[image: The path taken through the theme park. A number of angles have been measured and labelled with their degrees.]
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Stage 2 students cannot describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution.
Reduce the criteria for the students when tracing their path on the map, ensuring they only have 3 or 4 angles to measure. Provide students with Resource 30 – types of angles to support their ability to identify angles.
Stage 3 students cannot create and identify angles of up to 360° using a protractor.
Provide the students with a right-angle tester (square pattern block or pipe-cleaner inside a straw) and allow them to compare the angles as more than or less than 90°. Students record the angles as obtuse and acute angles. Provide students with Resource 25 – all about angles to support their ability to identify angles.
	Stage 2 students can describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution.
Challenge students to create a path that meets a set criteria. For example, a path that contains 3 acute angles, 3 obtuse angles and 2 straight angles.
Stage 3 students can create and identify angles of up to 360° using a protractor.
· Using a digital platform such as Canva, students create their own map and use the line feature to create various types of angles. Students measure and record angles on the map.


[bookmark: _Toc147500540][bookmark: _Toc174103740]Discuss and connect the mathematics – 10 minutes
Join pairs or groups together to share and compare their paths. Ask each group to:
discuss the attractions that were visited on the map
show that all the places listed on the criteria were visited
determine which angle type was the most and least common
discuss any angles that were challenging to measure.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students recognise and describe angles as less than, equal to, about the same as or greater than a right angle? 
[MAO-WM-01, MA2-GM-03]
Can Stage 2 students describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution? [MAO-WM-01, MA2-GM-03]
Can Stage 3 students create and identify angles of up to 360° using a protractor? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students investigate adjacent angles that form a right angle and establish that they add to 90°? 
[MAO-WM-01, MA3-GM-03]
Can Stage 3 students investigate adjacent angles on a straight line and establish that they add to 180°? 
[MAO-WM-01, MA3-GM-03]
Can Stage 3 students investigate angles at a point and establish that they form an angle of revolution and add to 360°? 
[MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UuM6, UuM7
Stage 3 – UuM8, UGP5, UGP6.




[bookmark: _Lesson_7][bookmark: _Toc147500542][bookmark: _Toc174103741]Lesson 7
Core concept: mathematicians can identify different types of angles, recognise various shapes and understand their properties in everyday contexts (Stage 2) and designing allows us to investigate angles and their relationships (Stage 3).
[bookmark: _Toc147500543][bookmark: _Toc174103742]Daily number sense – fraction memory – 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 working towards Stage 2 outcomes are learning to:
represent fractional quantities equal to and greater than one.
Students working towards Stage 3 outcomes are learning to:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths).
	Students working towards Stage 2 outcomes can:
represent totals of halves and quarters that extend beyond one.
Students working towards Stage 3 outcomes can:
find  and  of collections, expressing remainders as decimals.


Multi-age: Stage 2 students use Resource 31 – fraction memory (Stage 2) to match equivalent fractions, including fractions that extend beyond one. Stage 3 students use Resource 32 – fraction memory (Stage 3) to match halves and quarters of a quantity where all the answers have a remainder of .5.
1. Display Resource 33 – fraction wall. Highlight for Stage 2 students the equivalence between benchmark fractions, including fractions that extend beyond one. For example,  is equivalent to  and .
Explain that students will be playing a memory game where they will match equivalent fractions.
For Stage 3 students, highlight equivalence between benchmark fractions and decimals. Review that  is expressed as 0.5 when written as a decimal. Repeat with  as 0.25,  as 0.75,  as 1.25,  as 1.5 and  as 1.75.
Explain that Stage 3 students will be calculating  and  of numbers where each of the answers will have a remainder. Remind students that  is equal to a half of a half.
Model how to apply this concept to fractions of a collection. For example, to calculate  of 10, we can calculate  of 10 is 5 and then  of 5 is , which can be expressed as 2.5.
Provide pairs with Resource 31 – fraction memory (Stage 2) and Resource 32 – fraction memory (Stage 3).
Students cut out the cards, shuffle the cards and place them face down.
Student A selects one card and then selects another card. If the cards match, the student keeps the 2 cards and has another turn. If there is no match the student returns the cards face down and Student B takes a turn.
Play continues until there are no cards left. The player with the greatest number of cards at the end of the game wins.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students represent totals of halves and quarters that extend beyond one? [MAO-WM-01, MA2-PF-01]
Can Stage 3 students find  and  of collections, expressing remainders as decimals? [MAO-WM-01, MA3-RQF-02]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – InF5, InF6
· Stage 3 – InF8.


[bookmark: _Toc147500544][bookmark: _Toc174103743]Core lesson – 40 minutes
[bookmark: _Toc174103744]Stage 2 task – Ferris wheels around the world
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
create two-dimensional shapes that result from combining and splitting common shapes
create symmetrical patterns and shapes
compare angles to a right angle.
	Students working towards Stage 2 outcomes can:
record the arrangements of common shapes used to create other shapes
apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns, when creating designs
recognise and describe angles as less than, equal to, about the same as or greater than a right angle
describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution.


Explain that the owners of the theme park would like to construct a new Ferris wheel and are seeking new design ideas. To achieve this, they have requested that our class conduct research on existing Ferris wheels around the world and create a new Ferris wheel design for the park.
Provide a brief history of Ferris wheels, starting with the original Ferris Wheel designed by George Washington Gale Ferris Jr for the 1893 Chicago World's Columbian Exposition.
Display Resource 34 – Ferris wheels 2 and inform students that these are 6 famous Ferris wheels from around the world. Divide students into pairs or small groups and assign each group a Ferris wheel to research. Some examples of possible websites include:
Luna Park (Sydney)
London Eye (London)
Melbourne Star (Melbourne)
High Roller (Las Vegas)
Singapore Flyer (Singapore)
Tianjin Eye (Tianjin, China)
Display Resource 35 – investigation criteria. Discuss the key features the students are going to investigate and present to their peers.
Students work in pairs or small groups and display their investigation data using digital devices, posters or other methods.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns in two-dimensional shapes.
Provide students with pattern blocks and support them to physically rotate the shapes by half-turns, quarter-turns and three-quarter turns.
In pairs, students complete a ‘rotation hunt’ around their classroom or playground to find objects that can be rotated. They take pictures or draw these objects and apply different amounts of rotation to them (for example, rotating a door handle a quarter-turn to open the door or clock hands rotating to tell a specific time).
	Students can apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns.
Students research geometric art designs and describe amounts of rotation, including half-turns, quarter-turns, and three-quarter-turns. They create examples using two dimensional shapes by drawing or using a digital platform such as Canva.


[bookmark: _Toc174103745]Stage 3 task – design a rollercoaster 1
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
use a protractor to measure and identify types of angles
investigate the relationships formed by the intersection of straight lines.
	Students working towards Stage 3 outcomes can:
create and identify angles of up to 360° using a protractor
recognise that perpendicular lines intersect at right angles (90°)
investigate adjacent angles that form a right angle and establish that they add to 90° and on a straight line and establish that they add to 180°
· investigate angles at a point and establish that they form an angle of revolution and add to 360°.


Note: this design task is planned to be completed over Lesson 7 and Lesson 8 of this unit. Groups can work at their own pace, with teacher assistance when required. The expectation is that students will work through the success criteria across the 2 lessons.
Pose the following scenario: The theme park has decided a new rollercoaster will bring in more customers. They have asked you to design this. You will have 2 tasks to complete during the design process. The first task will involve designing for thrill. The second task will involve designing for safety.
Brainstorm what makes an exciting rollercoaster. Show the class Resource 36 – rollercoasters, including video clips of rollercoasters. Discuss the features that are common and uncommon within these examples. Encourage students to find their own examples to discuss with the class.
Display and read Resource 37 – designing for thrill and Resource 38 – designing for safety. Clarify any elements of the task as needed.
Note: the design task can be approached in a way that suit the needs of your class. This could mean providing students with both resources and allowing them to work through them at their own pace or giving the resources one at a time and bringing the students back together when ready to move on to the next task. Monitor students, providing feedback, support and challenge where required. These tasks could be completed on paper or using digital software such as Canva or PowerPoint.
Working in pairs or groups of 3, provide students with copies of Resource 37 – designing for thrill and Resource 38 – designing for safety.
Students work through the design tasks.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot create and identify angles of up to 360° using a protractor.
Assist students to identify the angle they are going to measure. It could be shaded in or highlighted to make it clearer to see.
Support students to align their protractor accurately, then count the number of degrees in the angle starting from 0°.
	Students can create and identify angles of up to 360° using a protractor.
Use digital software such as Canva or PowerPoint to create a line artwork. Students print their artwork and use a protractor to calculate the angles created by the lines.
Challenge students to find images of rollercoasters in books or on the internet. Ask students to categorise, measure and record the size of the angles in one of the rollercoasters. Have students determine which type of angle is most common and reflect on why.


[bookmark: _Toc147500545][bookmark: _Toc174103746]Discuss and connect the mathematics – 20 minutes
Students share their investigations and rollercoaster designs to another pair or group in their stage.
After 10 minutes regroup as a whole class and ask the following questions:
Did you find anything challenging?
How many different types of angles did you identify? (Stage 2)
Which criteria do you think is the most important for Ferris wheel designers to consider? Why? (Stage 2)
Which strategies have you used to design the rollercoaster, while making sure to include the appropriate angles? (Stage 3)
Were you able to solve any calculations mentally? (Stage 3)
Have you checked your solutions using more than one method? (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record the arrangements of common shapes used to create other shapes? 
[MAO-WM-01, MA2-2DS-02]
Can Stage 2 students apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns, when creating designs? [MAO-WM-01, MA2-2DS-02]
Can Stage 2 students recognise and describe angles as less than, equal to, about the same as or greater than a right angle? 
[MAO-WM-01, MA2-GM-03]
Can Stage 2 students describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution? [MAO-WM-01, MA2-GM-03]
Can Stage 3 students create and identify angles of up to 360° using a protractor? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students recognise that perpendicular lines intersect at right angles (90°)? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students investigate adjacent angles that form a right angle and establish that they add to 90° and on a straight line and establish that they add to 180°? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students investigate angles at a point and establish that they form an angle of revolution and add to 360°? 
[MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UuM6, UuM7, UGP4, UGP5, UGP6
Stage 3 – UuM8, UGP5, UGP6.




[bookmark: _Lesson_8][bookmark: _Toc147500547][bookmark: _Toc174103747]Lesson 8
Core concept: mathematicians plan and create designs to solve problems (Stage 2) and designing allows us to investigate angles and their relationships (Stage 3).
[bookmark: _Toc147500548][bookmark: _Toc174103748]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: _Toc147500549][bookmark: _Toc174103749]Core lesson – 40 minutes
[bookmark: _Toc174103750]Stage 2 task – design a Ferris wheel
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 2 outcomes are learning to:
create two-dimensional shapes that result from combining and splitting common shapes
create symmetrical patterns and shapes
compare angles to a right angle.
	Students working towards Stage 2 outcomes can:
record the arrangements of common shapes used to create other shapes
apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns, when creating designs
recognise and describe angles as less than, equal to, about the same as or greater than a right angle
describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution.


14. Review the key features from the Ferris wheels researched in Lesson 7.
Explain that today's lesson will provide students with the opportunity to create a new Ferris wheel design for the theme park. Display and discuss Resource 39 – Ferris wheel criteria.
Display Resource 40 – student work sample. Ask students to review the design criteria and determine whether it has been met.
Provide students with writing materials or a digital device to plan their design.
Tell students they have 15 minutes for the initial design process. During this time, focus on brainstorming ideas, sketching their design, and outlining a plan.
After the 15 minutes, students share their design with a peer for feedback.
Students review Resource 39 – Ferris wheel criteria to ensure their peer’s design meets the criteria.
Provide Resource 41 – peer feedback. Students identify 2 positive aspects of the students work and provide one suggestion for improvement or a question that encourages further thinking.
Students read feedback and refine their design further, if required.
Students include a detailed diagram of the Ferris wheel with clearly labelled parts and a brief description next to each label. Students describe the shape transformations and the angles included in their design.
Monitor progress as students work, providing feedback, supporting and challenging students where needed.
Note: this task can be used to assess students' understanding of angles and two-dimensional shapes transformations, through practical application. By reviewing their designs and reflections, teachers can evaluate their ability to apply these concepts effectively. Teachers can consider assessing both, final designs and working mathematically outcomes.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution, when creating designs.
Students identify and label right angles using an angle-tester.
Support students to compare angles they can see in the classroom to quarter-turns and describe them as acute, right, obtuse, straight, reflex or a revolution.
	Students can describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution, when creating designs.
Challenge students to manipulate shapes to add complexities to their design.
Students use a digital platform or design apps to create their designs such, as Canva or interactive pattern shapes.


[bookmark: _Toc174103751]Stage 3 task – design a rollercoaster 2
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students working towards Stage 3 outcomes are learning to:
use a protractor to measure and identify types of angles
investigate the relationships formed by the intersection of straight lines.
	Students working towards Stage 3 outcomes can:
create and identify angles of up to 360° using a protractor
identify angle types formed by the intersection of straight lines, including right angles (90°), angles on a straight line (add to 180°) and angles at a point that form an angle of revolution (add to 360°)
recognise that perpendicular lines intersect at right angles (90°)
investigate adjacent angles that form a right angle and establish that they add to 90° and on a straight line and establish that they add to 180°
· investigate angles at a point and establish that they form an angle of revolution and add to 360°.


Note: Lesson 8 is a continuation of Lesson 7 – a 2-lesson design task. You may like to start your lesson with feedback from Lesson 7, including a review of any challenges you noticed students facing.
Students return to their pairs or groups and continue with their design task.
Monitor progress as students work, providing feedback, supporting and challenging students where needed.
Regroup and display Resource 42 – feedback criteria.
Discuss the criteria that will be used to assess elements for the student's rollercoaster designs.
15. Students swap their designs with another pair or group.
Using Resource 42– feedback criteria, students assess the other pairs or groups design, providing feedback on areas they have completed well and areas for improvement (see Figure 18).
[bookmark: _Ref171445404]Figure 18 – student work example
[image: Student work example of a rollercoaster design feedback. 

The feedback contains 3 headings labelled ‘Design for thrill’, ‘Design for safety’ and ‘Bonus features’. 

Each heading has a list of criteria that has been given a tick or cross, along with a score from zero to 10.]
Students return the designs and feedback to their original owners.
Members of each pair or group review the feedback provided and make changes to their design where needed.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot identify angle types formed by the intersection of straight lines, including right angles (90°), angles on a straight line (add to 180°) and angles at a point that form an angle of revolution (add to 360°).
Assist students to use 2 craft sticks to create a right angle. Use this angle identifier to confirm that an angle has 90°. They could also use one craft stick to identify a straight angle (180°).
Support students to highlight or colour one type of angle at a time.
	Students can identify angle types formed by the intersection of straight lines, including right angles (90°), angles on a straight line (add to 180°) and angles at a point that form an angle of revolution (add to 360°).
Use digital software such as Canva or PowerPoint to create the support structure for each hill.
Challenge students to use digital software such as Canva or PowerPoint to create a poster to identify the different angle types needed within their safety structure.


[bookmark: _Toc147500550][bookmark: _Toc174103752]Discuss and connect the mathematics – 20 minutes
Students participate in a gallery walk to view their peers’ designs. Each group explains and justifies their design choices.
Regroup and reflect on the process. Ask each group the following questions:
How did you use feedback to improve your design?
Did your design meet all the design criteria?
Did you have any difficulties during the design process? How did you overcome them?
Where have you been flexible in your thinking?
Can you provide an example of when you were accurate and efficient to solve the task? (Stage 3)
What are 2 connections you can make about angles? (Stage 3)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can Stage 2 students record the arrangements of common shapes used to create other shapes? 
[MAO-WM-01, MA2-2DS-02]
Can Stage 2 students apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns, when creating designs? [MAO-WM-01, MA2-2DS-02]
Can Stage 2 students recognise and describe angles as less than, equal to, about the same as or greater than a right angle? 
[MAO-WM-01, MA2-GM-03]
Can Stage 2 students describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution? [MAO-WM-01, MA2-GM-03]
Can Stage 3 students create and identify angles of up to 360° using a protractor? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students identify angle types formed by the intersection of straight lines, including right angles (90°), angles on a straight line (add to 180°) and angles at a point that form an angle of revolution (add to 360°)? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students recognise that perpendicular lines intersect at right angles (90°)? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students investigate adjacent angles that form a right angle and establish that they add to 90° and on a straight line and establish that they add to 180°? [MAO-WM-01, MA3-GM-03]
Can Stage 3 students investigate angles at a point and establish that they form an angle of revolution and add to 360°? 
[MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
Stage 2 – UuM6, UuM7, UGP4, UGP5, UGP6
Stage 3 – UuM8, UGP5, UGP6.




[bookmark: _Resource_1_–][bookmark: _Toc147500552][bookmark: _Toc174103753]Resource 1 – place value gameboard
[image: A gameboard starting at 10 000 with squares in a pathway to 100 000. Students need to complete the pathway with a sequence of numbers in order. There are 18 blank squares to be filled.]


[bookmark: _Resource_2_–][bookmark: _Toc147500553][bookmark: _Toc174103754]Resource 2 – integer gameboard
[image: Integer place value gameboard with 18 boxes in the shape of the number 2. In front of the first box is the number −99. Between boxes 9 and 10 is a zero. After the last box is the number 99. 

Beside the boxes is a spinner with 6 spaces. The spaces are alternatively filled with either a minus sign or an addition sign.]

[bookmark: _Resource_3_–][bookmark: _Toc174103755]Resource 3 – theme park schedule
[image: Two mobile phones displaying ‘Shows and Events’ for a theme park schedule. On the first phone, the schedule shows:

Meet and greet with characters from 9:00 am to 9:35 am in the Entertainment pavilion.

The Animal show from 10:20 am to 10:50 am at the Animal pavilion.

The Dance spectacular from 10:45 am to 11:55 am on the Main stage.

Feed the animals from 11:40 am to 1:10 pm at the Animal pavilion.

The Magic show from 12:35 pm to 1:30 pm at the Theatre.
Lunch with the characters from 1:15 pm to 2:05 pm in the food court.

The Character parade from 2:45pm to 3:30pm in the Entertainment pavilion.

The Demolition derby from 3:35 pm to 4:20 pm in the Arena.

Dare devil acrobatics from 4:00 pm to 4:35 pm in the Entertainment pavilion.

On the second phone, the schedule shows:

The Band from 5:20 pm to 5:50 pm at the Theatre.

The Cooking demonstration from 5:45 pm to 6:55pm on the Main stage.

Horse riding from 6:00 pm to 7:10 pm at the Animal pavilion.

The Miraculous motorbikes from 6:15 pm to 7:05 pm in the Arena.

The Laser show from 8:15 pm to 8:35 pm in the Arena.

The Fireworks display from 8:58 pm to 9:22 pm in the Arena.

There are also 2 all-day events:

The Show bag pavilion open from 9:00 am to 9:30 pm at the Showbag pavilion.

Rides from 9:00 am to 9:30 pm at the Rides quarter.]


[bookmark: _Resource_4_–][bookmark: _Toc174103756]Resource 4 – time remaining
[image: A timetable for students to record the minutes remaining until the next hour for the following events:
Meet and greet - characters, finishes at 9:35 am. 
Animal show finishes at 10:50 am. 
The dance spectacular finishes at 11:55 am.
Feed the animals, finishes at 1:10 pm.
Magic show, finishes at 1:30 pm.
Lunch with the characters finishes at 2:05 pm.
Character parade, finishes at 3:30pm. 
Demolition derby finishes at 4:20 pm.
Dare devil acrobatics, finishes at 4:35 pm.]

[bookmark: _Resource_5_–][bookmark: _Toc174103757]Resource 5 – theme park questions
[image: Various theme park questions for students to work out the elapsed time of events in the blank spaces provided:

Dance spectacular: __ hours __ minutes.

Cooking demonstration: __ hours __ minutes.

Horse riding: __ hours __ minutes.

Show bag pavilion: __ hours __ minutes.

Feed the animals: __ hours __ minutes.

James has just finished attending the animal show. How long does he have to wait to see the miraculous motorbikes? Round to the nearest hour. __ hours.

Megan has just finished watching the character parade. How long does she have to wait to see the laser show? Round to the nearest hour. __ hours.

Adriana has just finished watching the magic show. How long does she have to wait to see the fireworks display? Round to the nearest hour. __ hours.]

[bookmark: _Resource_6_–][bookmark: _Toc174103758]Resource 6 – A–F number line
[image: A number line with 7 evenly spaced markers labelled A, B, C, D, E and F.]


[bookmark: _Resource_7_–][bookmark: _Toc174103759]Resource 7 – Maggie’s diary
[image: A notebook page with the diary entry: 
I woke up at dawn, so excited for the day ahead. I saw the sun rising out of my bedroom window and quickly raced to get dressed. After eating breakfast, I headed to the train station and looked up the schedule on the app. The dance spectacular finished just before midday and at noon I was feeding the animals. At lunch time, I ate with the characters and then watched them in the parade. In the late afternoon I watched the daredevil acrobatics and as the sun set, the band were playing. It was dusk when the horse riding took place at the animal pavilion and I then had dinner whilst watching the motorbikes. After the fireworks display, I headed back to the train and made it home well before midnight.]


[bookmark: _Resource_8_–][bookmark: _Toc174103760]Resource 8 – 12-hour time
[image: An evenly spaced number line that has been divided in half. The number line represents time on a clock in 12-hr time. The first half is labelled ‘am’ and the second half is labelled ‘pm’. The number line is marked with each hour from Midnight on the left, through to Midday/Noon at the centre, and Midnight on the far right. 

Below the number line is a regular analogue clock with the clock arms indicating that it is 8 o’clock.
]


[bookmark: _Resource_9_–][bookmark: _Toc174103761]Resource 9 – time intervals
[image: A clock face with 4 shaded sections, each representing a quarter.

The top of the clock has text that reads 60 minutes. At the number 3 on the clock, there is text that reads 15 minutes and 0.25. 

At the number 6 on the clock, there is text that reads 30 minutes and 0.5. At the number nine on the clock, there is text that reads 45 minutes and 0.75.

Underneath the clock is a fraction wall with a bar showing 1 hour = 60 minutes, a bar cut in halves and labelled 1/2 hour = 30 minutes, a bar cut into quarters and labelled 1/4 hour = 15 minutes in the first quarter and 1/4 on the remaining 3 quarters.

There is a number line underneath the fraction wall with the points, 15/0.25, 30/0.5, 45/0.75 matching up to the fractions above.]


[bookmark: _Resource_10_–][bookmark: _Toc174103762]Resource 10 – recording time
[image: A student worksheet requiring the students to record the time for 5 terms in am/pm notation, on an analog and digital clock.
The time terms are recorded at the top of each text box in a blue oval. The terms are: dawn, sunset, dusk, sunrise, noon.
]

[image: A student worksheet requiring the students to record the time for 5 terms in am/pm notation, on an analog and digital clock.
The time terms are recorded at the top of each text box in a blue oval. The terms are: midday, midnight, breakfast, lunch and dinner.]

[bookmark: _Resource_11_–][bookmark: _Toc174103763]Resource 11 – time memory
[image: Memory cards containing various times for students to match. 

The cards read: 2 hours 45 minutes, 4.25 hours, 5 and 1/2 hours, 2.25 hours, 4 and 1/4 hours, 2.75 hours, 2 hours 15 minutes, 4.5 hours, 2 hours 30 minutes, 5.5 hours, 4 and 1/2 hours and 2.5 hours.]

[image: The cards read: 10 hours 45 minutes, 3.25 hours,1 and 1/2 hours, 8.25 hours, 3 and 1/4 hours, 10.75 hours, 8 hours 15 minutes, 1.5 hours, 8 hours 30 minutes, 3.5 hours, 3 and 1/2 hours and 8.5 hours.]

[bookmark: _Resource_12_–][bookmark: _Toc174103764]Resource 12 – day plan (Stage 2)
	Activity
	Start
	Finish
	Time until the next hour
	Time between activities
	Duration of activity

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	




[bookmark: _Resource_13_–][bookmark: _Toc174103765]Resource 13 – 24-hour timetable
[image: Two mobile phones displaying ‘Shows and Events’ for a theme park schedule. On the first phone, the schedule shows:

Meet and greet with characters from 0900 to 0930 in the Entertainment pavilion.

The Animal show from 1030 to 1100 at the Animal pavilion.

The Dance spectacular from 1045 to 1145 on the Main stage.

Feed the animals from 1145 to 1300 at the Animal pavilion.

The Magic show from 1230 to 1330 at the Theatre.

Lunch with the characters from 1315 to 1415 in the food court.

The Character parade from 1445 to 1530 in the Entertainment pavilion.

The Demolition derby from 1530 to 1630 in the Arena.

Dare devil acrobatics from 1600 to 1630 in the Entertainment pavilion.

On the second phone, the schedule shows:

The Band from 1715 to 1745 at the Theatre.

The Cooking demonstration from 1745 to 1900 on the Main stage.

Horse riding from 1800 to 1900 at the Animal pavilion.

The Miraculous motorbikes from 1830 to 1915 in the Arena.

The Laser show from 2015 to 2045 in the Arena.

The Fireworks display from 2045 to 2115 in the Arena.

There are also 2 all-day events:

The Show bag pavilion open from 0900 to 2130 at the Showbag pavilion.

Rides from 0900 to 2100 at the Rides quarter.]

[bookmark: _Resource_14_–][bookmark: _Toc174103766]Resource 14 – day plan (Stage 3)
	Activity
	Start
	Finish
	Activity time elapsed
	Decimal notation
	Time between activities
	Decimal notation

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




[bookmark: _Resource_15_–][bookmark: _Toc147500554][bookmark: _Toc174103767]Resource 15 – Ollie’s number line
[image: A whiteboard showing a number line numbered from 0–2. Coloured marks indicate 4 evenly-spaced fractional increments between zero and one, labelled as 1/4, 2/4, 3/4 and 4/4. Between one and 2 there are 4 evenly-spaced partitions. The first partition is marked as 5/4. ]


[bookmark: _Resource_16_–][bookmark: _Toc174103768]Resource 16 – Mel’s number line
[image: A whiteboard displaying a number line ranging from -100 to 100 marked with negative integers, however there are mistakes. The first mark is 0, the second mark is -33, the third mark is -67, the fourth mark is -98, the fifth mark is -100. 0 is in the middle. The next mark is 20, the next mark is 62 and the final mark is 100.]

[bookmark: _Resource_17_–][bookmark: _Toc174103769]Resource 17 – Charlie’s number line
[image: A whiteboard displaying a number line ranging from 0 to 3 marked with fractions. Between the 0 and 1 there are 4 evenly-spaced partitions marked. Between the 1 and 2 there are 4 evenly-spaced partitions with the first line being marked 5/5 and the second line being marked 6/5. Between the 2 and the 3 there are 4 evenly-spaced partitions. The first partition is marked 10/5. ]


[bookmark: _Resource_18_–][bookmark: _Toc174103770]Resource 18 – theme park signs
[image: Six wooden signs. The first sign is a food court with a restaurant on it. The second sign are show bags with some showbags on it. The third sign is a theatre with a theatre on it. The fourth sign is labelled the hammer throw with a ride image on it. The fifth sign is labelled Ferris wheel with a Ferris wheel image on it and the last sign is labelled air chairs with a spinning chairs ride image on it.]


[bookmark: _Resource_19_–][bookmark: _Toc174103771]Resource 19 – transformations
[image: A table with 5 rows and 2 columns. In the first column, transformation terms are recorded in each table cell: Translate, reflect, rotate quarter-turn, rotate half-turn and rotate three-quarter turn. 
In the second column, 2 purple right-angled triangles have been represented in each table cell to demonstrate each transformation with an arrow.  ]


[bookmark: _Resource_20_–][bookmark: _Toc174103772]Resource 20 – rotating patterns
[image: Six transformation patterns of 2D shapes are displayed in the table on the left-hand side. 
Pattern 1 is a red trapezium pattern where the trapezium has been rotated by a half turn each time. 
Pattern 2 is a purple right-angled triangle pattern where the triangle has been rotated by a three-quarter turn each time. 
Pattern 3 is an orange square pattern where the square has been rotated by a three-quarter turn each time. 
Pattern 4 is a yellow hexagon pattern where the hexagon has been rotated by a quarter-turn each time. 
Pattern 5 is a green equilateral triangle pattern where the triangle has been rotated by a quarter-turn each time. 
Pattern 6 is a blue parallelogram pattern where the parallelogram has been rotated by a half-turn each time. 
On the right, a text box entitled ‘Pattern descriptions’ has 6 description labels in grey text boxes. The labels read: rotate half-turn, rotate quarter-turn and rotate three-quarter turn and there are 2 of each label.

]


[bookmark: _Resource_21_–][bookmark: _Toc174103773]Resource 21 – demolition derby truck
[image: A digital tangram puzzle with various geometric shapes, including triangles, squares, rhombuses, and hexagons in multiple colours.

Labels included on the image are: rotated, translated and reflected.]


[bookmark: _Resource_22_–][bookmark: _Toc174103774]Resource 22 – blank number lines
[image: Three blank number lines. The first line is from 0–1. The second line is from 0–2 with one being marked at the halfway point. The third line is from 0–3 with 1 and 2 being marked in the correct positions.]


[bookmark: _Resource_23_–][bookmark: _Toc174103775]Resource 23 – blank tape diagram
[image: A blank tape diagram. The tape diagram has a rectangle split into 5 equal parts. The number line ranges from 0 to 1 and has 6 lines at even intervals that line up to the 5 equal parts in the tape diagram above. Above the tape diagram is 2 lines with a space in the middle. ]


[bookmark: _Resource_24_–][bookmark: _Toc174103776]Resource 24 – Ferris wheel 1
[image: A student resource that has been divided into 2 parts. On the left is a Ferris wheel with 8 different coloured gondolas. On the right there are 2 upward pointing arrows and instructions to cut the arrows and use a split pin to create angle arms.]


[bookmark: _Resource_25_–][bookmark: _Toc174103777]Resource 25 – all about angles
[image: Seven different angles.

The first is a right angle with a dotted arrow indicating 90°. There is text that reads: 2 perpendicular straight lines or arms that meet at a vertex which makes a square. 

The second is an acute angle with a dotted arrow and a label that reads ‘Greater than 0° but less than 90°’. There is text that reads: 2 straight lines or arms that meet at a vertex, making an angle that is less than a right angle.

The third is an obtuse angle with a dotted arrow and a label that reads ‘Greater than 90° but less than 180°’. There is text that reads: 2 straight lines or arms that meet at a vertex, making an angle that is greater than a right angle.

The fourth is a straight angle with a dotted arrow indicating 180°. There is text that reads: A straight line or arm.

The fifth is an angle of revolution with a circular dotted arrow indicating 360°. There is text that reads: 2 straight lines or arms. One arm makes a complete turn, a full rotation.

The sixth is a reflex angle with a dotted arrow and a label that reads ‘‘Greater than 180° but less than 360°’. There is text that reads: 2 straight lines or arms that meet at a vertex, making an angle that is greater than a straight angle but less than a revolution.

The seventh is adjacent angles with 2 dotted arrows and a label that reads ‘Both angles add to make 90°’: There is text that reads: Angles that share a vertex and an arm. They do not overlap.]


[bookmark: _Resource_26_–][bookmark: _Toc174103778]Resource 26 – Are they correct?
[image: There are 2 statements that read: Stage 2 were asked to look at the Ferris wheel and record all the angles greater than a right angle.

This  is Megan’s answer.

Under the statement is Megan with a speech bubble that reads: ‘I can see 36 angles that are greater than a right angle.’

The questions: ‘Is Megan correct ? How do you know?’ are written below.

Stage 3 were asked to determine the size of the angle coloured in yellow.

This is Harrison's answer.

Under the statement is Harrison with a speech bubble that reads: ‘I think that angle would be about 50 degrees.’

The questions: ‘Is Harrison correct ? How do you know?’ are written below.

In the centre of the image is a Ferris wheel where 6 lines are drawn from one side of the Ferris wheel to the other, intersecting at the centre of the Ferris wheel at a point.

At the end of each line is a circle, labelled from A–L. The legs of the Ferris wheel form a triangle at the bottom. An angle is formed from lines of the legs between circles H and F (above circle G).

The angle created by line G and the right leg of the Ferris wheel is shaded in yellow. It would be approximately 25 degrees.
]

[bookmark: _Resource_27_–][bookmark: _Toc174103779]Resource 27 – park map (Stage 2)
[image: An illustrated map of the theme park. The map has been split up into sections by vertical lines and  horizontal lines, representing the walking paths.
 
A path has been marked in a dotted line across the map. Where these paths intersect, angles are created. ]


[bookmark: _Resource_28_–][bookmark: _Toc174103780]Resource 28 – park map (Stage 3)
[image: An illustrated map of the theme park. The map has been split up into sections by vertical lines and  horizontal lines, representing the walking paths.

Where these walking paths intersect the road, angles are created. At the arena, a right angle is intersected. One angle is labelled as 45°. The adjacent angle is the angle to be determined.

In the food court, 2 paths intersect to create a point. One angle is labelled 75° and the other is 105°. Angles b and c will determine the angle of revolution.

Above the theatre, the road forms a straight line. The path has intersected this straight line. One angle is labelled as 135°. The adjacent angle is angle d.

Above the entertainment zone, the road (a straight line) has been intersected by 2 paths. One angle is labelled 125° and the other is labelled 45°. The adjacent angle is angle e.

In the Entertainment zone, another right angle has been intersected with the path. One angle has been labelled as 33°. The adjacent angle is angle f.

Next to the gift shop, 2 paths have intersected to create a point. One angle has been marked as 264°. The adjacent angle is angle g.

Between the Ferris wheel and pirate ship, a path has intersected the road on a straight line. One angle has been labelled 95°. The other angle is angle h.
]


[bookmark: _Resource_29_–][bookmark: _Toc174103781]Resource 29 – using a protractor
[image: An illustrated map of the theme park. The map has been split up into sections by vertical lines and  horizontal lines, representing the walking paths.

Where these walking paths intersect the road, angles are created. At the arena, a right angle is intersected. One angle is labelled as 45°. The adjacent angle is the angle to be determined.

In the food court, 2 paths intersect to create a point. One angle is labelled 75° and the other is 105°. Angles b and c will determine the angle of revolution.

Above the theatre, the road forms a straight line. The path has intersected this straight line. One angle is labelled as 135°. The adjacent angle is angle d.

Above the entertainment zone, the road (a straight line) has been intersected by 2 paths. One angle is labelled 125° and the other is labelled 45°. The adjacent angle is angle e.

In the Entertainment zone, another right angle has been intersected with the path. One angle has been labelled as 33°. The adjacent angle is angle f.

Next to the gift shop, 2 paths have intersected to create a point. One angle has been marked as 264°. The adjacent angle is angle g.

Between the Ferris wheel and pirate ship, a path has intersected the road on a straight line. One angle has been labelled 95°. The other angle is angle h.
]


[bookmark: _Resource_30_–][bookmark: _Toc174103782]Resource 30 – types of angles
[image: Six examples of different-sized angles with a definition of each. These show an acute, right, obtuse, straight and reflex angle, as well as a revolution.
Right angle: 2 perpendicular straight lines or arms that meet at a vertex which makes a square.
Acute angle: 2 straight lines or arms that meet at a vertex, making an angle that is less than a right angle.
Obtuse angle: 2 straight lines or arms that meet at a vertex, making an angle that is greater than a right angle.
Straight angle: a straight line or arm:
Reflex angle: 2 straight lines or arms that meet at a vertex, making an angle that is greater than a straight angle but less than a revolution.
Angle of revolution: 2 straight lines or arms. One arm makes a complete turn, a full rotation.]

[bookmark: _Resource_31_–][bookmark: _Toc174103783]Resource 31 – fraction memory (Stage 2)
[image: A memory game with 6 cards. The cards are as follows: 3/2, 3/4, a number line shaded up to 3/4, 1 1/2, 7/4 and a number line shaded up to 1 3/4.]


[image: A memory game with 6 cards. The cards are as follows: 5/4, 1, a number line shaded up to 2/4, 1/2, 4/4 and a number line shaded up to 1 1/4.]


[bookmark: _Resource_32_–][bookmark: _Toc174103784]Resource 32 – fraction memory (Stage 3)
[image: ]


[image: ]


[bookmark: _Resource_33_–][bookmark: _Toc174103785]Resource 33 – fraction wall
[image: A fraction wall with a bar showing 1 whole, a bar cut in halves and labelled and a bar cut into quarters and labelled.

There is a number line underneath with the points, 0, 0.25 (1/4), 0.5 (1/2), 0.75 (3/4), 1, 1.25 (1 1/4), 1.5 (1 1/2), 1.75 (1 3/4) and 2 matching up to the fractions above.]


[bookmark: _Resource_34_–][bookmark: _Toc174103786]Resource 34 – Ferris wheels 2
[image: A collage of famous Ferris wheels from around the world. From top left to bottom right: Luna Park in Sydney, Australia; Tianjin Eye in Tianjin, China; London Eye in London, England; High Roller in Las Vegas, USA; Melbourne Star in Melbourne, Australia; Singapore Flyer in Singapore.]


[bookmark: _Resource_35_–][bookmark: _Toc174103787]Resource 35 – investigation criteria
	Two-dimensional shapes
	· Include common shapes and shapes that have been used to create other shapes by splitting or combining.
· Include shapes that have been rotated, reflected or translated.

	Angles
	· Create angles that are less than, equal to or about the same as or greater than a right angle. 
· Describe the angles in comparison to quarter-turns.

	Interesting features
	· Create interesting or defining features.

	Time
	· Include long it takes for the Ferris wheel to make a full rotation, quarter-turn, half-turn and three-quarter turn and record in hours and minutes.


[image: Three images of Ferris wheels.]


[bookmark: _Resource_36_–][bookmark: _Toc174103788]Resource 36 – rollercoasters
[image: Five examples of rollercoasters for students to discuss common and uncommon features.]


[bookmark: _Resource_37_–][bookmark: _Toc174103789]Resource 37 – designing for thrill
[image: The text reads: You have been asked to design a new roller coaster for the theme park. This part of the design process is asking you to design a ‘thrilling’ rollercoaster. The thrill can be determined by calculating how steep the drop is for each hill on your roller coaster. To make sure you measure accurately the hills must be drawn as triangles, see Figure 1.

Figure 1 is 3 connecting triangles. The first triangle is tall, the second triangle is small and the third triangle is a bit taller than the first. The triangles represent the up and down path of a roller coaster.

The next part of the text reads: 

Your design must have 3 hills. Each hill must be a different height and have a different degree of thrill. 

To determine the degree of thrill, you must place the centre point of your protractor at the peak of your hill, ensuring the base line of the protractor runs along one edge of your rollercoaster, see Figure 2.

Record the degree of thrill for each of your hills.

Figure 2 is the same triangles from Figure 1 with the addition of a protractor at each peak of the triangle rotated correctly.

The last part of the text reads: Prior to the next task, trace your roller coaster design onto a new piece of paper so it is more like a traditional roller coaster, see Figure 3.

Figure 3 is a hand drawn representation of Figure 1 with the peaks of the rollercoaster slightly curved (not pointed like the triangle in Figure 1).]


[bookmark: _Resource_38_–][bookmark: _Toc174103790]Resource 38 – designing for safety
[image: The instructions read: This part of the design process is asking you to design a ‘safe’ rollercoaster. The safety can be ensured by designing a structure within each hill.

Your structure within each hill must have: right angles 90°, angles on a straight line that add up to 180°, angles at a point that add up to 360°, perpendicular lines, adjacent angles that form a right angle that add to 90° and adjacent angles on a straight line that add to 180°. See Figure 1.

Please ensure there are multiple representations of the angles within each hill and they are clearly labelled.

Figure 1 has 3 hills that are connected and is a diagram of the up and down representation of a rollercoaster. Each hill contains a variety of different intersecting lines that create right angles, straight lines and a point.]


[bookmark: _Resource_39_–][bookmark: _Toc174103791]Resource 39 – Ferris wheel criteria
Design criteria must include:
	Basic structure
	· various two-dimensional shapes (triangles, parallelograms, hexagons, and squares)
· arrangements of common shapes used to create other shapes on the Ferris wheel
· shapes that have been rotated, reflected or translated.

	Unique features and design
	· unique design elements that involve interesting shapes that have been combined and split to form common shapes, such as star shapes or hexagonal cabins
· angles in the Ferris wheel design that are less than, equal to, about the same as or greater than a right angle.

	Capacity and size
	· the total number of cabins and calculate how many people can ride if each cabin is at its full capacity.

	Time
	· how long it takes for your Ferris wheel to make a full rotation, quarter-turn, half-turn and three-quarter turn.


[image: ]

[bookmark: _Resource_40_–][bookmark: _Toc174103792]Resource 40 – student work sample
[image: A sample completed student Ferris wheel design with shapes and angles labelled. 
There is a box that states ‘My design has 12 carts that each hold 4 people. The total capacity is 48 people. It takes 60 minutes for a full rotation. A quarter-turn will take 15 minutes. A half-turn will take 30 minutes and a three-quarter turn will take 45 minutes.’
A straight angle is drawn on the image with the label ‘Straight angle which is greater than a right angle.’
An obtuse angle is drawn on the end of one of the carts and labelled ‘Obtuse angle which is greater than a right angle’. 
An acute angle is drawn on the end of one of the carts and labelled ‘Acute angle which is less than a right angle.’
One trapezium has been cut in half and shaded. It is labelled ‘Trapeziums have been rotated by a half-turn to make the carts’.
A parallelogram in the interior of the Ferris wheel has been highlighted and labelled with ‘A parallelogram and a triangle have been combined to make trapeziums in the centre star’. 
At the bottom of the resource 2 triangles have been highlighted with the label ‘3 triangles have been combined to make a trapezium. The middle triangle has been rotated by a half-turn. The third triangle was translated.’
]


[bookmark: _Resource_41_–][bookmark: _Toc174103793]Resource 41 – peer feedback
[image: Two stars and a wish peer feedback form with 4 sections. Each section has space for feedback on a specific task, using star icons for positive aspects and a wish icon for suggestions for improvement. Instructions at the bottom are written as ‘Stars are positive aspects of the work and wishes are one suggestion for improvement or a question that encourages further thinking.’]


[bookmark: _Resource_42_–][bookmark: _Toc174103794]Resource 42 – feedback criteria
[image: Rollercoaster feedback checklist. It contains 3 sections: Design for thrill (criteria from resource 37), Design for safety (criteria from resource 38) and Bonus features. 

Each section contains a list of criteria that students can use to assess other pairs or groups’ design.

The bonus features are: two-dimensional shapes, shapes that have been translated, reflected or rotated and shapes that have been dissected and rearranged. ]

[bookmark: _Toc147500555][bookmark: _Toc174103795]Syllabus outcomes and content
[bookmark: _Toc147500556][bookmark: _Toc174103796]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 B: Whole numbers: Order numbers in the thousands
[MAO-WM-01, MA2-RN-01]
	
	
	
	
	
	
	
	

	Arrange numbers in the thousands in ascending and descending order
	x
	
	
	
	
	
	
	

	Partitioned fractions B: Represent fractional quantities equal to and greater than one
[MAO-WM-01, MA2-PF-01]
	
	
	
	
	
	
	
	

	· Represent totals of halves, thirds, quarters and fifths that extend beyond one
	
	
	x
	
	x
	
	x
	

	· Determine the relative location of one-quarter and one-half when a number line extends beyond one
	
	x
	
	
	x
	x
	
	

	Geometric measure B: Compare angles to a right angle
[MAO-WM-01, MA2-GM-03]
	
	
	
	
	
	
	
	

	Recognise and describe angles as less than, equal to, about the same as or greater than a right angle
	
	
	
	
	x
	x
	x
	x

	Describe angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution
	
	
	
	
	x
	x
	x
	x

	[bookmark: _Hlk169535693]Two-dimensional spatial structure B: Create two-dimensional shapes that result from combining and splitting common shapes
[MAO-WM-01, MA2-2DS-01, MA2-2DS-02]
	
	
	
	
	
	
	
	

	Combine common two-dimensional shapes, including quadrilaterals, to form other common shapes or designs
	
	
	x
	
	
	
	
	

	Split a given shape into 2 or more common shapes and describe the result
	
	
	x
	
	
	
	
	

	Record the arrangements of common shapes used to create other shapes
	
	
	x
	
	
	
	x
	x

	Two-dimensional spatial structure B: Create symmetrical patterns and shapes
[MAO-WM-01, MA2-2DS-02]
	
	
	
	
	
	
	
	

	Apply and describe amounts of rotation, including half-turns, quarter-turns and three-quarter-turns, when creating designs
	
	
	x
	x
	
	
	x
	x

	Non-spatial measure B: Time: Represent and interpret digital time displays
[MAO-WM-01, MA2-NSM-02]
	
	
	
	
	
	
	
	

	Read or set the time on digital devices to the minute or second, recognising there are 60 seconds in one minute
	x
	
	
	
	
	
	
	

	Determine the time remaining until the next hour on a digital clock
	x
	
	
	
	
	
	
	

	Non-spatial measure B: Time: Use am and pm notation
[MAO-WM-01, MA2-NSM-02]
	
	
	
	
	
	
	
	

	Record times using the colon notation with am and pm to distinguish between morning and evening
	
	x
	
	
	
	
	
	

	Relate the terms midday or noon and midnight to am and pm
	
	x
	
	
	
	
	
	

	Relate analog notation to digital notation for time
	
	x
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[bookmark: _Toc147500557][bookmark: _Toc174103797]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

	Representing 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
	x
	x
	
	
	
	
	

	Use the term integers to describe positive and negative whole numbers and zero
	x
	x
	
	
	
	
	
	

	Representing quantity fractions B: Find fractional quantities of whole numbers (halves, quarters, fifths and tenths)
[MAO-WM-01, MA3-RQF-02]
	
	
	
	
	
	
	
	

	Calculate quarters and fifths of whole numbers that are multiples of the denominator, using a tape diagram
	
	
	
	
	
	x
	
	

	Solve word problems involving a fraction of a quantity
	
	
	
	
	x
	
	
	

	Find , ,  and  of collections, expressing remainders as decimals
	
	
	
	
	
	
	x
	

	Geometric measure A: Angles: Estimate, measure and compare angles using degrees
[MAO-WM-01, MA3-GM-03]
	
	
	
	
	
	
	
	

	Measure angles of up to 360° using a protractor
	
	
	
	
	
	x
	x
	x

	Geometric measure A: Angles: Use a protractor to measure and identify types of angles
[MAO-WM-01, MA3-GM-03]
	
	
	
	
	
	
	
	

	Create angles of up to 360° using a protractor
	
	
	
	
	
	
	x
	x

	Geometric measure B: Angles: Investigate angles on a straight line and angles at a point
[MAO-WM-01, MA3-GM-03]
	
	
	
	
	
	
	
	

	Recognise right angles, angles on a straight line and angles at a point embedded in diagrams (Reasons about spatial orientation)
	
	
	
	
	x
	
	
	

	Identify the vertex and arms of angles formed by intersecting lines
	
	
	
	
	x
	x
	
	

	Geometric measure B: Angles: Investigate the relationships formed by the intersection of straight lines
[MAO-WM-01, MA3-GM-03]
	
	
	
	
	
	
	
	

	Identify angle types formed by the intersection of straight lines, including right angles (90°), angles on a straight line (add to 180°) and angles at a point that form an angle of revolution (add to 360°)
	
	
	
	
	x
	
	x
	x

	Recognise that perpendicular lines intersect at right angles (90°)
	
	
	
	
	x
	
	x
	x

	Investigate adjacent angles that form a right angle and establish that they add to 90°
	
	
	
	
	
	x
	x
	x

	Investigate adjacent angles on a straight line and establish that they add to 180°
	
	
	
	
	
	x
	x
	x

	Investigate angles at a point and establish that they form an angle of revolution and add to 360°
	
	
	
	
	x
	x
	x
	x

	Two-dimensional spatial structure B: 2D shapes: Dissect two-dimensional shapes and rearrange them using translations, reflections and rotations
[MAO-WM-01, MA3-2DS-01]
	
	
	
	
	
	
	
	

	Use the terms translate, reflect and rotate to describe transformations of two-dimensional shapes
	
	
	x
	x
	
	
	
	

	Dissect and rearrange one shape to make another
	
	
	x
	
	
	
	
	

	Recognise that translations, reflections or rotations change the position and orientation but not the size of shapes (Reasons about spatial orientation)
	
	
	
	x
	
	
	
	

	Non-spatial measure B: Time: Solve problems involving duration, using 12- and 24-hour time
[MAO-WM-01, MA3-NSM-02]
	
	
	
	
	
	
	
	

	Use start and finish times to calculate the elapsed time of events
	x
	
	
	
	
	
	
	

	Add and subtract time mentally using bridging strategies
	x
	
	
	
	
	
	
	

	Represent commonly used time intervals as decimals
	
	x
	
	
	
	
	
	

	Solve a variety of problems involving duration, including where times are expressed in 12-hour and 24-hour notation
	
	x
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You have been asked to design a new rollercoaster for the Figure 1
theme park. This part of the design process is asking you fo

design a ‘thrilling’ rollercoaster. The thrill can be determined

by calculating how steep the drop is for each hill on your

roller coaster. To make sure you measure accurately, the hills

must be drawn as friangles, see Figure 1.

Your design must have 3 hills. Each hill must be a different degree of thril
height and have a different degree of thrill Figure 2

To defermine the degree of thril, you must place the cenfre

point of your profractor at the peak of your hill, ensuring the Y.
base line of the profractor runs along one edge of your

rollercoaster, see Figure 2.

Record the degree of thrill for each of your hills.

Prior o the next task, trace your Figure 3
rollercoaster design onto a new piece of
paper so it is more like a traditional

rollercoaster, see Figure 3.
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‘safe’ rollercoaster. The safety can be ensured by designing a
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See Figure 1.

Please ensure there are multiple representations of the
angles within each hill and they are clearly labelled.




image59.png




image60.png
Acute angle
whichis less
than aright =———————b"

angle.

Straight angle
which s greater
than aright
angle.

My design has 12 carts.

that each hold 4 people.

‘The total capacity is 48
people.

It takes 60 minutes for a
full rotation. A quarter-
turn will take 15 minutes.
Ahalf-turn wil take 30
minutes and a three-
quarter turn will take 45
‘minutes.

-—

‘Trapeziums have

been rotated by a

half-turn to make.
the carts.

Anparallelogram
and a triangle have
been combined to
make trapeziums in
the centre “star”.

3 triangles have been
combined to make a
trapezium. The middle
triangle has been rotated
by a half-turn. The third
triangle was translated.




image61.png
Feedback for:

Foedback for:

*
)
L .
[ astmssawish |

Feedback for:

w
W
L .
[ astwsanwish |

Foedback for:

*

*

*

W

+

+

Instruetions: Stars are positive aspects of the work and wishes are one suggestion for improvement or a question

that encourages further thinking.




image62.png
Rollercoaster design feedback Rollercoaster design feedback
3 hills 3 hills
Design for hills of different heights. Design for hills of different heights
oach hill has a difforent dogreo of thrill oach hll has a difforont dogroo of
thrill thill
__right angles (90°) __ right angles (90°)
anglos on a straight line (add o __ anglos on a straight linc (add o
807) 00)
Design for __angles at a point (add to 360°) Design for anglos at a point (add to 360°)
cafety __ porpendicular lines. afety porpendicular linos.
__ adjacent anglos that form a right adjacent angles that form a right
anglo (add o 90°) anglo (add to 90°)
__ adjacont angles on a straight lino __ adjacont anglos on a straight linc.
(add to 1807) (add 1o 180°)
two-dimonsional shapes two-dimensional shapos
shapos that have beon translated, shapos that have been translated,
'::,'r'; roflocted or rotated ‘::.z:s roflocted or rotated
shapos that have boon dissocted shapos that have been dissocted
and rearranged and rearranged

2

[0) g





image63.png




image1.png
10 000

29 863

36 892

62 389

93 628

100 000




image2.png
-1

-53

L5

<P
R

9




image3.png
+ 20 minutes + [ hour +10 minutes

(N T

1H40am — 12:00pm 100pm H0pm




image4.png
The ZOOM Strategy

Gabriella attended the Feed the Animals session. What was the elapsed time of the

event?
20 Minutes
. 12:00 pm
Start Time
1140 am
S
T
N
1:00pm Finish Time
———  Hopm

|0 Minutes

20 minutes + | hour + 10
minutes = | hour and 30

minutes

Elapsed time = | hour and 30
minutes





image5.png
dawn sunset

6:20 am 101 pm

7
o' 12 G R
] E

A s P





image6.png




image7.png
_n
T I

| divided the rectangle info 4 friangles. |
kept the two triangles on the right together fo
make a square and placed that in the middle. |
rotated one friangle fo the left and franslated the
other triangle fo the loft of the square.




image8.png
A A &

3greentriangles A parallelogram 4 purple triangles
make a trapezium  and a triangle make  make a parallelogram
atrapezium
A hexagon and 2 2squaresmakea 2 parallelograms.
green triangles rectangle and 2 triangles

make a trapezium make a hexagon




image9.png
Pattern: quarter-turn rotation

Pattern: half-turn rotation

A4V 4N

Pattern: three-quarter turn rotation




image10.png




image11.png
straight angle
vight angle N
/‘ veflex angle

G angle of revolution acute angle




image12.png
2

reflex angte\





image13.png




image14.png
L0

= [





image15.png
NP

./25./ \.-\'Ii?«-. ,

K




image16.png




image17.png




image18.png
Rollercoaster design feedback

¢ 3 hills
Design for hills of different heights
thrill  each hill has a different degree of
il 0
thrill b0 '00° 46
& right angles (90°)
¥ & angles on a straight line (add to
180%)
Design for ¥ 3 angles at a point (add to 360°)
safety v b perpendicular lines
10 adjacent angles that form a right
angle (add to 90°)
8 adjacent angles on a straight line
(add to 180%)
/fwo»dimenmonal shapes
Bonus X shapes that have been translated,
features reflected or rotated

X shapes that have been dissected
and rearranged

“':::::iiﬂll“





image64.png




image65.png
NSW

GOVERNMENT





image66.svg
                              


