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Angles are the primary structural component of many shapes
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[bookmark: _Toc174103871]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:
solve problems involving duration, using 12- and 24-hour time
investigate angles on a straight line, angles at a point and the relationships formed by the intersection of straight lines
dissect two-dimensional shapes and rearrange them using translations, reflections and rotations.
[bookmark: _Toc147914071][bookmark: _Toc174103872]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
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: _Toc147914072][bookmark: _Toc174103873]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: _Toc147914073][bookmark: _Toc174103874]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
comparing 12- and 24-hour time systems and converting between them
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
recognising that a right angle is 90°, a straight angle is 180°, an angle of revolution is 360° and measuring angles using a protractor.
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: _Toc174103875]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	[bookmark: _Hlk173333123]Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intention:
locate and represent integers on a number line
	Lesson core concept: mental strategies can help to calculate the duration of events.
Core concept learning intention:
solve problems involving duration, using 12- and 24-hour time
	Lesson duration: 60 minutes
Resource 1 – integer place value gameboard
Resource 2 – theme park timetable
Resource 3 – ZOOM strategy
Resource 4 – theme park questions
9-sided dice (2 per student pair)
Paperclips
Writing materials

	Lesson 2
Daily number sense learning intention:
locate and represent integers on a number line
	Lesson core concept: events can be scheduled in 12 and/or 24-hour time.
Core concept learning intention:
solve problems involving duration, using 12- and 24-hour time
	Lesson duration: 70 minutes
Resource 2 – theme park timetable
Resource 3 – ZOOM strategy
Resource 5 – time misconceptions
Resource 6 – time intervals
Resource 7 – time memory
Resource 8 – 24-hour time
Resource 9 – 24-hour timetable
Resource 10 – planning a day
Individual whiteboards
Scissors
Writing materials

	Lesson 3
Daily number sense learning intention:
locate and represent integers on a number line
	Lesson core concept: two-dimensional shapes can be cut and rearranged to create new shapes.
Core concept learning intention:
dissect two-dimensional shapes and rearrange them using translations, reflections and rotations
	Lesson duration: 60 minutes
Resource 11 – theme park signs
Resource 12 – tangram animal silhouettes
Resource 13 – tangram
Scissors
Sticky notes
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: objects can be designed by rotating, reflecting and translating two-dimensional shapes.
Core concept learning intention:
dissect two-dimensional shapes and rearrange them using translations, reflections and rotations
	Lesson duration: 60 minutes
Resource 14 – demolition derby design
Resource 15 – True or false?
Website: Interactive pattern shapes
Digital devices
Writing materials

	Lesson 5
Daily number sense learning intention:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths)
	Lesson core concept: angles can be found in the world around us.
Core concept learning intentions:
investigate the relationships formed by the intersection of straight lines
investigate angles on a straight line and angles at a point
	Lesson duration: 70 minutes
Resource 16 – decoration fractions
Resource 17 – all about angles
Resource 18 – Ferris wheel 1
Resource 19 – Ferris wheel 2
Resource 20 – Is he correct?
Individual whiteboards
Writing materials

	Lesson 6
Daily number sense learning intention:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths)
	Lesson core concept: adjacent angles are formed when lines intersect.
Core concept learning intentions:
use a protractor to measure and identify types of angles
investigate the relationships formed by the intersection of straight lines
investigate angles on a straight line and angles at a point
	Lesson duration: 65 minutes
Resource 17 – all about angles
Resource 21 – blank tape diagram
Resource 22 – park map
Resource 23 – using a protractor
Resource 24 – Elyssa’s path
Individual whiteboards
Protractors
Rulers
Tracing paper
Writing materials

	Lesson 7
Daily number sense learning intention:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths)
	Lesson core concept: designing allows us to investigate angles and their relationships.
Core concept learning intentions:
use a protractor to measure and identify types of angles
investigate the relationships formed by the intersection of straight lines
	Lesson duration: 65 minutes
Resource 25 – fraction wall
Resource 26 – bingo questions
Resource 27 – rollercoasters
Resource 28 – designing for thrill
Resource 29 – designing for safety
Website: Canva or Microsoft PowerPoint
Individual whiteboards
Writing materials

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs
	Lesson core concept: designing allows us to investigate angles and their relationships.
Core concept learning intentions:
use a protractor to measure and identify types of angles
investigate the relationships formed by the intersection of straight lines
	Lesson duration: 60 minutes
Resource 28 – designing for thrill
Resource 29 – designing for safety
Resource 30 – feedback criteria
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc174103876]Lesson 1
Core concept: mental strategies can help to calculate the duration of events.
[bookmark: _Toc147914074][bookmark: _Toc174103877]Daily number sense – integer place value game – 10 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
locate and represent integers on a number line.
	Students can:
use the term integers to describe positive and negative whole numbers and zero
recognise the location of negative whole numbers in relation to zero and place them on a number line.


This lesson is an adaptation of The place value game from Mathematics K–6 resources by State of New South Wales (Department of Education).
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’.
Revise the definition of integers and negative numbers.
Provide student pairs with two 9-sided dice, a paperclip and Resource 1 – integer place value 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 1).
[bookmark: _Ref173334527]Figure 1 – integer place value 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 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 students use the term integers to describe positive and negative whole numbers and zero? [MAO-WM-01, MA3-RN-01]
Can 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):
NPV9.


[bookmark: _Toc147914075][bookmark: _Toc174103878]Core lesson 1 – theme park timetable – 40 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
solve problems involving duration, using 12- and 24-hour time.
	Students can:
use start and finish times to calculate the elapsed time of events
add and subtract time mentally using bridging strategies
round answers to time calculations to the nearest hour.


The lessons in this unit revolve around a common theme, exploring authentic, real-world experiences at a theme park.
Explain that schedules and timetables are tools used to communicate events and the duration of these events.
Display Resource 2 – theme park timetable. Ask students what they notice about the features of the timetable. For example, some of the times for the shows overlap. Ask the following questions:
Where have you seen timetables used as a way of organising and communicating time?
Have you seen a timetable like this before? Where? Did you find it useful?
Pose the question: Gabriella attended the 'Feed the animals’ session. 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.
Revisit the ZOOM strategy for calculating elapsed time by displaying Resource 3 – ZOOM strategy.
Demonstrate how to use the ZOOM strategy to determine the elapsed time between 11:40 am and 1:10 pm (see Figure 2).
[bookmark: _Ref173336351]Figure 2 – ZOOM strategy example
[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.’]
Model these steps:
Identify the start time and the end time (and place it on either end of the ’Z’).
Bridge the starting minutes to the closest hour.
Identify how many hours until the finish time.
Identify how many minutes (if any) remain until the finish time.
Add the hours and minutes together to find the total time.
Ask students to round the finish time of 1:10 pm to the nearest hour.
Explain that another bridging strategy to calculate elapsed time is to use an empty number line.
Draw a number line on the board, marked with the times 11:40 am to 1:10 pm.
Demonstrate how to use an empty number line to calculate elapsed time by bridging to the closest hour (see Figure 3). Model how to:
add 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 any more minutes needed to get to the final time, using one or more jumps.
[bookmark: _Ref173337497]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.]
Display Resource 2 – theme park timetable and provide students with Resource 4 – theme park questions.
Students work in pairs to mentally use the ZOOM strategy or a blank number line to work out the elapsed time of events and round to the nearest hour.
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 model as there are no remaining minutes to add.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot use start and finish times to calculate the elapsed time of events
Students are given a copy of the ZOOM strategy or a blank number line and whiteboards to record their thinking.
Assist students by modifying the times of the timetable or the questions so that students only need to calculate elapsed time to the nearest hour.
	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 the ZOOM strategy.


[bookmark: _Toc147914076][bookmark: _Toc174103879]Discuss and connect the mathematics – 10 minutes
Regroup and ask the following questions:
What strategy did you use to calculate the elapsed time? Why was that strategy the most effective?
Are there any other strategies you could use to calculate elapsed time?
Was bridging to the nearest hour an effective strategy to work out elapsed time?
Why would it be important to understand strategies for working out the elapsed time of events?
Why is calculating elapsed time a useful skill?
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 students use start and finish times to calculate the elapsed time of events? [MAO-WM-01, MA3-NSM-02]
Can students use mental strategies to calculate elapsed time using bridging strategies? [MAO-WM-01, MA3-NSM-02]
Can students round answers to time calculations to the nearest minute or hour? [MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
MeT4, MeT5.




[bookmark: _Lesson_2][bookmark: _Toc174103880]Lesson 2
Core concept: events can be scheduled in 12 and/or 24-hour time.
[bookmark: _Toc147914078][bookmark: _Toc174103881]Daily number sense – integer number line – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
locate and represent integers on a number line.
	Students 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 activity is an adaptation of Finding numbers on a number line from Mathematics K–6 resources by State of New South Wales (Department of Education).
1. Draw a number line on the board with points A, B, C, D, E, F evenly spaced along it (see Figure 4).
[bookmark: _Ref173394998]Figure 4 – number line 1
[image: ]
Ask students to identify what integers could be placed on the number line at each point.
Students record their answers on individual whiteboards.
Add a zero to the number line between point C and D (see Figure 5).
[bookmark: _Ref173395150]Figure 5 – number line 2
[image: ]
Ask students what they notice about the number line now and if some of the integers at each point need to change.
Students record their responses on individual whiteboards.
Students turn and talk and compare responses.
Ask the following questions:
Is there more than one way to complete the number line? What is another way you could complete it? Explain your reasoning.
If I moved the points so that they were no longer evenly spaced on the number line, would that change the integers at the points? How?
Will the integers change if I move the zero between E and F? Why? (see Figure 6)
[bookmark: _Ref173395358]Figure 6 – number line 3
[image: ]
Mark point F as 5 and point D as −20 (see Figure 7).
[bookmark: _Ref173395458]Figure 7 – number line 4
[image: A number line with 7 randomly spaced markers labelled A, B, C −20, D, E, 0 and 5.]
Ask students to describe what happens, if you start at 5 and end at −20.
Note: there is no expectation for students to record the equation of negative numbers resulting from subtraction.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
· Can 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 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):
· NPV9.


[bookmark: _Toc147914079][bookmark: _Toc174103882]Core lesson 1 – time intervals as decimals – 20 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
solve problems involving duration, using 12- and 24-hour time.
	Students 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 5 – time misconceptions.
Ask students to discuss whether they think Ben or Harrison is correct, justifying their reasoning.
Ask the following questions:
How many minutes in an hour, half an hour, a quarter of an hour?
How do we write a half and a quarter as a decimal?
Is 30 minutes equal to 0.3 or 0.5? Why?
Explain to students that decimals can be used to represent time intervals.
Display Resource 6 – 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).
Use Resource 5 – time misconceptions as an example. Harrison is correct because 2 and a half hours is equivalent to 2 hours and 30 minutes, so it would be written as 2.5, not as 2.3.
Discuss that if 4 hours and 15 minutes has passed, we write this as 4.25 because .25 represents a quarter.
Provide student pairs copies of Resource 7 – time memory. Students cut out the cards, shuffle the cards and place them facedown.
Player 1 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 facedown and Player 2 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: _Toc174103883]Core lesson 2 – 24-hour time – 25 minutes
Revisit 24-hour time. Explain that 24-hour time is used to avoid confusion between am and pm.
Display Resource 8 – 24-hour time.
Highlight the timeline. Explain that with 12-hour time, the day is divided into 2 equal 12-hour periods. To distinguish between the morning and the afternoon, we use the notation ‘am’ (midnight to midday) and ‘pm’ (midday to midnight). In 24-hour time, the day runs from midnight to midnight. For any time before 10:00 am, a zero is placed at the beginning. For example, 2:00 am is written as 02:00.
Highlight the clock. Explain that the inner circle of the clock displays the morning and the outer circle displays the afternoon in 24-hour time. Display Resource 9 – 24-hour timetable.
Pose the problem: Shaireen has just finished watching the character parade and wants to stay to watch the laser show. How long does she have to wait?
Students mentally calculate the answer. Remind students to use the ZOOM strategy or the empty number line from Lesson 1. Discuss with students how this time interval could be converted into a decimal.
Explain: Shaireen had to wait 4 hours and 45 minutes to watch the laser show. Discuss that the 4 hours and 45 minutes can be represented as 4.75 in decimal notation.
Provide students with a copy of Resource 10 – planning a day.
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 turn and talk to discuss their daily schedules and the intervals between each event.
Regroup and ask the following questions:
Was it easier or more difficult to plan a schedule using 24-hour time?
What was easier about using 24-hour time? What was more challenging? Explain your thinking.
When would it be more appropriate to use a 24-hour timetable?
Have you seen a 24-hour timetable in your everyday life? Why was it in this format?
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	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 providing them with a copy of Resource 3 – ZOOM strategy from Lesson 1 and modelling its use.
	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 go to or do to make the most of their time and get as close to 3 hours as possible?
Students use Resource 2 – theme park timetable from Lesson 1 to create problems for a partner to solve.


[bookmark: _Toc147914081][bookmark: _Toc174103884]Consolidation and meaningful practice – 15 minutes
Display Resource 9 – 24-hour timetable. Students use individual whiteboards to record answers to the following questions:
Evan wanted to see the horse-riding and then go home. His sister wanted to stay until the fireworks display finished. How long does Evan have to wait for his sister?
Melanie finished buying a show bag at 18:30. It will take her 10 minutes to walk to the miraculous motorbike show. How long does she have to wait until the show starts?
Jayden finished riding the hammer throw at 13:30. The food court is 15 minutes away. Will he make it there on time to have lunch with the characters?
Daniel performed in the dare devil acrobatic show. He finished changing out of his costume at 17:00. Can he make it in time to see the band if the walk to the theatre is 10 minutes?
On Saturday, Taylor is helping at the animal show. She is then helping at the demolition derby. Before going home, she also must help set up the laser show. How long does Taylor have to wait between each event she is helping at?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students represent commonly used time intervals as decimals? [MAO-WM-01, MA3-NSM-02]
Can 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):
MeT5.




[bookmark: _Lesson_3][bookmark: _Toc174103885]Lesson 3
Core concept: two-dimensional shapes can be cut and rearranged to create new shapes.
[bookmark: _Toc147914082][bookmark: _Toc174103886]Daily number sense – classroom number line – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
locate and represent integers on a number line.
	Students 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 activity is an adaptation of ‘What’s in the box?’ from Learning to Think Mathematically with the Number Line by Frykholm.
1. Create a large-scale number line on the floor of the classroom or in an outdoor space. Using sticky notes, write the integer −50 and place it near the start of the number line (see Figure 8).
[bookmark: _Ref173400049]Figure 8 – number line 1
[image: A number line with a zero placed in the middle. −50 is on a sticky note and placed in the furthest left position on the number line.]
Take a sticky note with the integer −25 and ask students where this sticky note should be positioned on the number line. Prompt students to place it halfway between 0 and −50 (see Figure 9).
[bookmark: _Ref173400061]Figure 9 – number line 2
[image: A number line with zero at the centre. There are 2 sticky notes on the number line, marking −50  and −25 in their appropriate positions on the number line in relation to zero.]
Next, take a sticky note with the integer 25 on it and select a student to place it on the number line. Have the student explain the reasoning for their placement.
Note: students need to understand that negative numbers and positive numbers need to be the same distance away from the 0, for example, −25 is the same distance away from the 0 as 25 (see Figure 10).
[bookmark: _Ref173400086]Figure 10 – number line 3
[image: A number line with zero at the centre. There are 3 sticky notes on the number line, marking −50 , −25 and 25 in their appropriate positions on the number line in relation to zero.]
Repeat Step 3 with the integers: 10, −24, −5, 50.
Place 3 blank sticky notes at random places on the number line (see Figure 11).
[bookmark: _Ref173400390]Figure 11 – number line 4
[image: A number line with a zero placed in the middle. −50 is on a sticky note and placed in the furthest left position on the number line. 

−25 is on a sticky note and halfway between −50 and 0. 25 is on a sticky note, halfway along the number line between 0 and the right end. 

Blank sticky notes have been placed between −50 and −25, −25 and 0 and to the right of 25.]
In pairs, students choose integers that could be written on the blank sticky notes, justifying their thinking.
Regroup as a class. Select students to share their reasoning and ideas.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can 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 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):
NVP9.


[bookmark: _Toc147914083][bookmark: _Toc174103887]Core lesson – dissecting 2D shapes – 35 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
dissect two-dimensional shapes and rearrange them using translations, reflections and rotations.
	Students 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  turn.
Provide each student with Resource 11 – theme park signs.
Explain that the owners of the theme park wish to design new ride signs. To save materials and wastage, they want to use the existing sign and dissect and rearrange it to make another. They have asked your class to identify any smaller shapes that could be created by splitting the existing trapezium signs into new shapes.
Students use a ruler to draw lines, splitting each trapezium into 2 or more common shapes. Students describe the common shapes created and record the description next to each trapezium.
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 12).
[bookmark: _Ref173400863]Figure 12 – 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.
Ask students to find a partner who created different shapes to them and discuss different strategies they used.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	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.
Provide students with grid or isometric dot paper to draw their rectangles. Students cut out their rectangle and use this to create a new shape.
	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: _Toc147914085][bookmark: _Toc174103888]Consolidation and meaningful practice – 15 minutes
Display Resource 12 – tangram animal silhouettes.
Provide students with Resource 13 – tangram. Explain to students that they are going to dissect the tangram square into smaller shapes. They will then rearrange the dissected pieces to create the animal shapes. Remind students that they will need to rotate and reflect the pieces.
Students work in pairs to rearrange the tangram into the animal shapes (see Figure 13).
Figure 13 – tangram answers
[image: Four silhouettes of animal shapes: a cat, a rabbit, a dog and a swan. Tangram shapes have been rearranged into these animal shapes. Lines are shown to indicate the arrangement of shapes.]
Regroup and ask the following questions:
Were you able to rearrange the tangram into the animal shapes?
Did you have to rotate and reflect the pieces to match the silhouette?
Were any of the shapes more difficult to create than others? Why?
Were there any shapes you were unable to create?
Did you rearrange the tangram into another shape that wasn’t displayed? Describe your shape.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the terms translate, reflect, and rotate to describe transformations of two-dimensional shapes? 
[MAO-WM-01, MA3-2DS-01]
Can students dissect and rearrange one shape to make another? [MAO-WM-01, MA3-2DS-02]
	Links to National Numeracy Learning Progressions (NNLP):
UGP5, UGP6.




[bookmark: _Lesson_4][bookmark: _Toc174103889]Lesson 4
Core concept: objects can be designed by rotating, reflecting and translating two-dimensional shapes.
[bookmark: _Toc147914086][bookmark: _Toc174103890]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: _Toc147914087][bookmark: _Toc174103891]Core lesson – translate, reflect and rotate – 40 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intention
	Core concept success criteria

	Students are learning to:
dissect two-dimensional shapes and rearrange them using translations, reflections and rotations.
	Students 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.


1. Revise the terms translate, reflect and rotate from Lesson 3.
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.
Display Resource 14 – demolition derby design.
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 selecting 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.
Students turn and talk with a partner to share their designs. Ask the following questions:
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 differentiation.
	Too hard?
	Too easy?

	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.
Assist students with understanding the vocabulary of translate, reflect and rotate through discussion and modelling.
	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.
Provide students with isometric dot paper and challenge them to draw their own theme park related objects using two-dimensional shapes.


[bookmark: _Toc147914089][bookmark: _Toc174103892]Consolidation and meaningful practice – 10 minutes
Display Resource 15 – True or false?
Explain to students that the black dot on the shape represents the starting point to assist identifying if the shape has been translated, reflected or rotated.
Ask students to discuss each statement and decide if it is true or false, justifying their reasoning. Select students to model how a false statement could be made true.
Ask the following questions:
Did the size of the shapes change when the position and orientation of the shapes change? Why or why not?
Was the black dot helpful? How?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use the terms translate, reflect, and rotate to describe transformations of two-dimensional shapes? 
[MAO-WM-01, MA3-2DS-01]
Can 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):
UGP5, UGP6.




[bookmark: _Lesson_5][bookmark: _Toc174103893]Lesson 5
Core concept: angles can be found in the world around us.
[bookmark: _Toc147914090][bookmark: _Toc174103894]Daily number sense – decoration word problem – 10 minutes
Daily number sense activities for Lessons 5 to 7 ‘loop’ back to concepts and procedures covered in previous units to assist students to build an increasingly connected network of ideas. These concepts may differ from the core concepts being covered by the unit.
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths).
	Students can:
solve word problems involving a fraction of a quantity.


Note: this activity consolidates concepts covered in Stage 3 Year B Unit 36. A think aloud example was modelled in Lesson 7 of that unit and can be applied to the following word problem.
1. Display Resource 16 – decoration fractions.
Read the word problem, asking students to highlight the important information.
In pairs, students work to find the solution.
Regroup and select students to share their strategies and solutions. Ask the following questions:
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?
What strategy did you use to solve the problem?
Were there strategies that other pairs used that you didn’t think of?
Which strategy was the most effective in solving this problem?
Note: consider the use of a bar model to demonstrate the problem solving and strategies applied by the students (see Figure 14).
[bookmark: _Ref173408100]Figure 14 – bar model sample
[image: Example of a bar model. 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 an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can students solve word problems involving a fraction of a quantity? [MAO-WM-01, MA3-RQF-02]
	Links to National Numeracy Learning Progressions (NNLP):
InF8.


[bookmark: _Toc147914091][bookmark: _Toc174103895]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 are learning to:
investigate the relationships formed by the intersection of straight lines
investigate angles on a straight line and angles at a point.
	Students can:
recognise right angles, angles on a straight line and angles at a point embedded in diagrams
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°.


Provide students with individual whiteboards.
Ask students to represent and record what they know about angles on their whiteboard (see Figure 15).
[bookmark: _Ref173408447]Figure 15 – 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.]
Display Resource 17 – all about angles. In pairs, students compare their answers, discussing their representations. Ask the following questions:
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: _Toc174103896]Core lesson 2 – Ferris wheel angles – 40 minutes
Display Resource 18 – Ferris wheel 1.
Ask students to identify the vertex. Ensure students understand that intersecting lines create an angle.
Pose question: When all lines meet at one point, what is the angle that is formed called? How many degrees is this angle?
Note: ensure students understand that angles form around a point are called a revolution and the sum of these angles is 360o.
Ask students to identify the known angles created by the yellow lines.
Select students to share their ideas.
Provide students with Resource 19 – Ferris wheel 2.
Students identify and label the different types of angles. Ensure students find a variety of angles and identify them in different locations in the image.
Students form pairs and share their labelled diagram, justifying their choices.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot recognise right angles, angles on a straight line and angles at a point embedded in diagrams.
Provide students with Resource 17 – all about angles to support their ability to recognise angles.
Assist students by reducing the number of different angles they are searching for. Ask them to identify right angles only. When they have identified several right angles, ask them to identify angles on a straight line only.
	Students can recognise right angles, angles on a straight line and angles at a point embedded in diagrams.
Using a digital platform, such as Canva, students create an image with a variety of angles (see Figure 16). They show their image to a partner and ask them to identify the angles.
[bookmark: _Ref170206650]Figure 16 – digital image example
[image: Six different coloured lines, intersecting at different points as a student work sample of a line artwork.]
Students look around different areas of the school, such as the playground, library, office, canteen, and take photos. Using the photos, students identify angles found within their school environment.


[bookmark: _Toc147914092][bookmark: _Toc174103897]Discuss and connect the mathematics – 10 minutes
Display Resource 20 – Is he correct?
Ask students to Think-Pair-Share if they agree with Harrison’s answer, justifying their reasoning.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise right angles, angles on a straight line and angles at a point embedded in diagrams? 
[MAO-WM-01, MA3-GM-03]
Can students recognise that perpendicular lines intersect at right angles (90°)? [MAO-WM-01, MA3-GM-03]
Can 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):
UuM8, UGP5, UGP6.




[bookmark: _Lesson_6][bookmark: _Toc174103898]Lesson 6
Core concept: adjacent angles are formed when lines intersect.
[bookmark: _Toc147914094][bookmark: _Toc174103899]Daily number sense – fraction inquiry– 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths).
	Students 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:  of 40 =  of 20.
Discuss strategies that would prove whether the equation is true or false. Prompt students to use a tape diagram to calculate the answer.
Provide students with individual whiteboards. Explain that they need to determine whether the equation is true or false and justify their answer using a tape diagram.
Students turn and talk, sharing their diagrams and reasoning.
Regroup and ask the following questions:
Is the equation true or false? Explain your reasoning.
Was using the tape diagram helpful to figure out the fraction of the quantity? Why or why not?
What is another way you could have solved this problem?
Do you see any connections to other mathematical concepts?
Use Resource 21 – blank tape diagram to model the problem solving and strategies applied by the students (see Figure 17).
[bookmark: _Ref173410851]Figure 17 – 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 an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can 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):
InF8.


[bookmark: _Toc147914095][bookmark: _Toc174103900]Core lesson 1 – investigating adjacent 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 are learning to:
use a protractor to measure and identify types of angles
investigate the relationships formed by the intersection of straight lines
investigate angles on a straight line and angles at a point.
	Students can:
create and identify angles of up to 360° using a protractor
identify the vertex and arms of angles formed by intersecting lines
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.
Review Resource 17 – all about angles.
Draw a right angle on the board with an intersecting line. Label one of the angles as 60° (see Figure 18).
[bookmark: _Ref173411230]Figure 18 – 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 the following questions:
How many degrees are 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 18).
[bookmark: _Toc174103901]Core lesson 2 – park map – 35 minutes
Provide students with Resource 22 – park map. Highlight angles a–h on the map, the roads (blue, solid lines) and the walking paths (pink dotted lines).
Explain that students are going to calculate and record the size of the missing adjacent angles.
Students work in pairs to record the adjacent angles.
Regroup and ask the following questions:
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?
How could you check your answer? Is there a tool we could use?
Display Resource 23 – 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 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 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.
Once students have traced their path, ask them to lift the tracing paper to reveal a page of intersecting lines and angles (see Figure 19).
Students measure the angles using a protractor and label them on the tracing paper.
[bookmark: _Ref173411779]Figure 19 – student 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?

	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 folded paper) and allow them to compare the angles as more than or less than 90°. Students record the adjacent angles as obtuse and acute angles. Provide students with Resource 17 – types of angles to support their ability to identify angles.
Reduce the criteria for students when tracing their path on the map, ensuring they only have 3 or 4 angles to measure. Assist students when measuring with the protractor.
	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 angles. Student measure and record angles using a digital protractor.
Provide students with a copy of the ‘9 dot circles printable sheet’ from Triangles in Circles by NRICH. Students draw lines, joining the centre dot and any dots on the edge (see Figure 20). Students measure and label the internal angles of the shape they created with a protractor.
[bookmark: _Ref167270106]Figure 20 – NRICH problem
[image: A circle with 9 equally spaced points on the edge and one in the centre. Four triangles are drawn in the middle of the circle and form a quadrilateral.]
Adapted from University of Cambridge (n.d.).


[bookmark: _Toc147914096][bookmark: _Toc174103902]Discuss and connect the mathematics – 10 minutes
Display Resource 24 – Elyssa’s path. Explain that this is Elyssa’s path through the theme park. When sharing, her partner noticed some errors with her measurements. Can you spot Elyssa’s mistakes?
Ask students to Think-Pair-Share Elyssa’s errors, justifying their reasoning.
Note: there are 4 errors within the Resource 24 – Elyssa’s path. These include incorrect measurement of a right angle, incorrect measurement of an adjacent angle on a straight line, incorrect measurement of an adjacent angle at a point and the incorrect use of a protractor.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify the vertex and arms of angles formed by intersecting lines? [MAO-WM-01, MA3-GM-03]
Can students investigate adjacent angles that form a right angle and establish that they add to 90°? [MAO-WM-01, MA3-GM-03]
Can students investigate adjacent angles on a straight line and establish that they add to 180°? [MAO-WM-01, MA3-GM-03]
Can 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]
Can students create and identify angles of up to 360° using a protractor? [MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
UuM8, UGP5, UGP6.




[bookmark: _Lesson_7][bookmark: _Toc174103903]Lesson 7
Core concept: designing allows us to investigate angles and their relationships.
[bookmark: _Toc147914098][bookmark: _Toc174103904]Daily number sense – fraction bingo – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Daily number sense learning intention
	Daily number sense success criteria

	Students are learning to:
find fractional quantities of whole numbers (halves, quarters, fifths and tenths).
	Students can:
find , ,  and  of collections, expressing remainders as decimals.


1. Display Resource 25 – fraction wall. Highlight equivalence between benchmark fractions and decimals.
Review that is expressed as 0.5 when written as a decimal. Repeat with  as .25,  as .75 and  as .10.
Explain to students that they will be calculating  and  of numbers where all the answers will have a remainder.
Explain 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 2, which can be expressed as 2.5.
Provide students with individual whiteboards and ask them to create a 3 × 3 bingo board.
Ask students to fill the bingo board with numbers between 1–15. Explain all answers will have a remainder of , so each number they write must have a decimal value of .5 such as 3.5, 4.5 (see Figure 21).
[bookmark: _Ref173481475]Figure 21 – sample bingo board
[image: Student work sample of a whiteboard with a 3 by 3 grid drawn on it. 

The numbers recorded on the grid are 2.5, 4.5, 3.5, 9.5, 6.5, 1.5, 5.5, 11.5 and 10.5.]
Read the questions from Resource 26 – bingo questions.
Students cover with counters or mark off numbers on their bingo board.
The winner is the first student to cover or mark off all their numbers.
This table details an opportunity for assessment.
	Assessment opportunity
	Links

	What to look for:
Can students find , ,  and  of collections, expressing remainders as decimals? [MAO-WM-01, MA3-RQF-02]
	Links to National Numeracy Learning Progressions (NNLP):
InF8.


[bookmark: _Toc147914099][bookmark: _Toc174103905]Core lesson – design a rollercoaster 1 – 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 are learning to:
use a protractor to measure and identify types of angles
investigate the relationships formed by the intersection of straight lines.
	Students 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: 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 days.
Pose the 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 27 – 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 28 – designing for thrill and Resource 29 – 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 in 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 28 – designing for thrill and Resource 29 – 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: _Toc147914100][bookmark: _Toc174103906]Discuss and connect the mathematics – 5 minutes
Engage students in a whole-class discussion about their rollercoaster design so far. Prompts could include:
Have you found anything challenging?
Which strategies have you used to design the rollercoaster, while making sure to include the appropriate angles?
Were you able to solve any calculations mentally?
Have you checked your solutions using more than one method?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students create and identify angles of up to 360° using a protractor? [MAO-WM-01, MA3-GM-03]
Can 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 students recognise that perpendicular lines intersect at right angles (90°)? [MAO-WM-01, MA3-GM-03]
Can 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 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):
UuM8, UGP5, UGP6.




[bookmark: _Lesson_8][bookmark: _Toc174103907]Lesson 8
Core concept: designing allows us to investigate angles and their relationships.
[bookmark: _Toc147914102][bookmark: _Toc174103908]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: _Toc147914103][bookmark: _Toc174103909]Core lesson – design a rollercoaster 2 – 30 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
use a protractor to measure and identify types of angles
investigate the relationships formed by the intersection of straight lines.
	Students 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, 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 might like to start your lesson with feedback from Lesson 7, including a review of any challenges you noticed students facing.
1. Students return to their pairs or groups and continue with their design task.
Monitor progress as students work, providing feedback and support and challenging students where needed.
Regroup and display Resource 30 – feedback criteria.
Discuss the criteria that will be used to assess elements for students’ rollercoaster designs.
Students swap their designs with another pair or group. Using the Resource 30 – feedback criteria, students assess the other pair’s or group’s design, providing feedback on areas they have completed well and areas for improvement (see Figure 22).
[bookmark: _Ref173484981]Figure 22 – 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 on 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: _Toc147914104][bookmark: _Toc174103910]Discuss and connect the mathematics – 20 minutes
Students complete a gallery walk.
Join pairs or groups together to share and compare their designs. Ask each group to:
explain and justify their rollercoaster design choices
share the strategies they used and how they checked their answers
acknowledge feedback given and the changes they made to their design to reflect this feedback
identify parts of the lesson they found challenging and those that weren’t as challenging.
At the end of the discussion, students write a personal reflection of their use of angles during this design task. Some prompts might include:
Where have you been flexible in your thinking?
When did you explain your thinking clearly?
Can you provide an example of when you were accurate and efficient to solve the task?
What are 2 connections you can make about angles?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students create and identify angles of up to 360° using a protractor? [MAO-WM-01, MA3-GM-03]
Can 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 students recognise that perpendicular lines intersect at right angles (90°)? [MAO-WM-01, MA3-GM-03]
Can students investigate adjacent angles that form a right angle and establish that they add to 90°, and on a straight line, establish that they add to 180°? [MAO-WM-01, MA3-GM-03]
Can 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):
UuM8, UGP5, UGP6.




[bookmark: _Resource_1_–][bookmark: _Toc174103911]Resource 1 – integer place value 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_2_–][bookmark: _Toc174103912]Resource 2 – theme park 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 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_3_–][bookmark: _Toc174103913]Resource 3 – ZOOM strategy
[image: A visual representation of the 'ZOOM strategy' for calculating elapsed times.

There is a picture of the letter ‘Z’ with the words ‘Start time’ written on the top-left of the Z and ‘Finish time’ written on the bottom-right of the Z. 

There is an arrow going across the top of the Z that represents minutes. There is another arrow going down the diagonal of the z that represents hours and there is a final arrow going across the bottom of the Z that represents minutes.]


[bookmark: _Resource_4_–][bookmark: _Toc174103914]Resource 4 – 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_5_–][bookmark: _Toc174103915]Resource 5 – time misconceptions
[image: There is a statement at the top that reads ‘The class were asked to write two and a half hours in decimal notation.’

There are also 2 boys named Ben and Harrison who had the following answers: Ben wrote 2.3 and Harrison wrote 2.5. Under both boys is the question ‘Who is correct and why?’]

[bookmark: _Resource_6_–][bookmark: _Toc174103916]Resource 6 – 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_7_–][bookmark: _Toc174103917]Resource 7 – 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_8_–][bookmark: _Toc174103918]Resource 8 – 24-hour time
[image: An evenly spaced number line that has been divided in half. The number line represents time on a clock. 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. 
The number line is marked with both 12- and 24- hour time, for example 12, 1, 2, 3 and so on up to 12 noon in the ‘am’ section, and from 00 to 24 in the ‘pm’ section. 
Below the number line is a clock made of 2 circles. The inner circle shows a regular analogue clock with the clock arms indicating that it is 4 o’clock. The outer circle shows the 24-hour time around the clock from 13 to 24.
]


[bookmark: _Resource_9_–][bookmark: _Toc174103919]Resource 9 – 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__10][bookmark: _Toc174103920]Resource 10 – planning a day
	Activity
	Start
	Finish
	Activity time elapsed
	Decimal notation
	Time between activities
	Decimal notation

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




[bookmark: _Resource_11_–][bookmark: _Toc174103921]Resource 11 – theme park signs
[image: Three wooden signs. The first sign is labelled ‘The Hammer Throw’ with an image of a ride on it. 

The second sign is labelled ‘Ferris Wheel’ with an image of a Ferris wheel on it and the last sign is labelled ‘Air Chairs’ with an image of a spinning chairs ride on it.]


[bookmark: _Resource_12_–][bookmark: _Toc174103922]Resource 12 – tangram animal silhouettes
[image: Four silhouettes of animal shapes: a cat, a rabbit, a dog and swan. Tangram shapes have been rearranged into these shapes.]

[bookmark: _Resource_13–_tangram][bookmark: _Resource_13_–][bookmark: _Toc174103923]Resource 13 – tangram
[image: A tangram consisting of: 2 large triangles, 1 medium triangle, 2 small triangles, 1 small square and 1 parallelogram.]

[bookmark: _Resource__14][bookmark: _Toc174103924]Resource 14 – demolition derby design
[bookmark: _Hlk174096555][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_15_–][bookmark: _Toc174103925]Resource 15 – True or false?
[image: Four true or false statements with corresponding shapes containing black dots to assist in identifying if the shape has been translated, reflected or rotated.

The first statement reads ‘The triangle has been translated.’ There are 2 right-angled triangles with a black dot on the bottom-right vertex.

The second statement reads ‘The square has been reflected.’ There are 2 squares with a black dot in the bottom-right vertex.

The third statement reads ‘The trapezium has been rotated.’ There is a trapezium with the larger base is set horizontally and has a black dot in the bottom-right vertex. There is a second trapezium where the shorter base is on the left and set vertically with the black dot in the upper right vertex.

The fourth statement reads ‘The hexagon has been reflected.’ There are 2 hexagons with a black dot in the bottom-right vertex.]
[image: Four true or false statements with corresponding shapes containing black dots to assist in identifying if the shape has been translated, reflected or rotated.

The first statement reads ‘The triangle has been translated.’ There are 2 right-angled triangles with a black dot on the bottom-right vertex.

The second statement reads ‘The square has been reflected.’ There are 2 squares with a black dot in the bottom-right vertex.

The third statement reads ‘The trapezium has been rotated.’ There is a trapezium with the larger base is set horizontally and has a black dot in the bottom-right vertex. There is a second trapezium where the shorter base is on the left and set vertically with the black dot in the lower-left vertex.

The fourth statement reads ‘The hexagon has been reflected.’ There are 2 hexagons with a black dot in the bottom-right vertex.]

[bookmark: _Resource_16_–][bookmark: _Toc174103926]Resource 16 – decoration fractions
[image: The text reads: Gigi went to the party shop to buy balloons for the Year 6 farewell. The shop only had 3/5 of the amount of purple balloons she was after. They offered her 24 gold balloons to complete her order. How many balloons did she buy in total? 

Below the text, there is a photo arch with the sign ‘Class of’. A tower of purple and gold balloons stand next to the arch. There is a teen boy and girl standing in front of the photo arch in party clothes.]


[bookmark: _Resource_17_–][bookmark: _Toc174103927]Resource 17 – all about angles
[image: Eight 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 perpendicular with a red line meeting a blue line at 90 degrees. There is text that reads: 2 lines, rays, line segments, vectors, planes or other objects that intersect at a 90° angle (a right angle).

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.

The eighth 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.]


[bookmark: _Resource_18_–][bookmark: _Toc174103928]Resource 18 – Ferris wheel 1
[image: 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 red circle, labelled from A–L.

Some of the lines, or angles created by the lines, are highlighted. These are: the straight line from L–F, the angle formed by J–B and J–E.

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).]


[bookmark: _Resource_19_–][bookmark: _Toc174103929]Resource 19 – Ferris wheel 2
[image: 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).]


[bookmark: _Resource_20_–][bookmark: _Toc174103930]Resource 20 – Is he correct?
[image: There is a statement that reads: The class was 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 he correct ? How do you know?’ are written below Harrison.

To the left of Harrison, there 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_21_–][bookmark: _Toc174103931]Resource 21 – blank tape diagram
[image: Two blank tape diagrams. Each tape diagram has 3 rectangles that are the same length and a blank number line.

The first rectangular box at the top is empty. The next rectangle has been split into 5 equal parts, with each part containing a fraction without its denominator. The third triangle has been split up into 5 equal parts but each part is empty.

The number line has 6 lines at even intervals that line up to the 5 equal parts in the rectangle above.]


[bookmark: _Resource_22_–][bookmark: _Toc174103932]Resource 22 – park map
[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_23_–][bookmark: _Toc174103933]Resource 23 – using a protractor
[image: Six steps for using a protractor to measure an angle.

Step 1: Get a clear and good-sized protractor. There is also an image of a protractor with an arrow pointing to the centre with text that reads ‘Centre point of the protractor’.

Step 2: Find an angle you want to measure. The angle is the amount of turn between the arms, shown in red. There is an angle with the labels: arm, angle and vertex.

Step 3: Place the protractor on the angle. Make sure to place the centre point of the protractor on the vertex of the angle. There is a protractor with an arrow pointing to the centre with text that reads ‘Place centre point of protractor on vertex of angle’. There are 2 arrows on the protractor positioned to form an angle and are pointing to 120° and 164°.

Step 4: Rotate the protractor so that the bottom line aligns with the bottom arm of the angle. There is a protractor with 2 arrows on it. The arrows are positioned to form an angle and are pointing at 135° and 180°.

Step 5: Read the protractor carefully and accurately starting from 0. Use your finger to trace the angle from the arm at 0 to the other arm. There is a protractor with 2 arrows on it. The arrows are positioned to form an angle and are pointing at 135° and 180°. There is also an arrow pointing to the arrow at 180°.

Step 6: If angle is facing the other way, use the top scale to read the angle. Always start from 0°. There is a protractor with 2 arrows on it. The arrows are positioned to form an angle and are pointing at 0° and 45°. There is also an arrow pointing at 0° with text that reads ‘Using the top scale (black numbers), you start from zero and this angle reads 45°.]


[bookmark: _Resource_24_–][bookmark: _Toc174103934]Resource 24 – Elyssa’s path
[image: A number of angles have been measured and labelled with their degrees to show the path taken through the theme park.

There are 2 protractors placed on the lines that have measured the angles incorrectly.

One error is at a point (the measurement is 370 degrees). The second error is on a straight line (the measurement is 185 degrees). The third error is the misuse of a protractor and the final error is the right angle labelled 100 degrees.]


[bookmark: _Resource_25_–][bookmark: _Toc174103935]Resource 25 – fraction wall
[image: A fraction wall with a bar showing 1 whole, a bar cut in halves and labelled, a bar cut into quarters and labelled and finally a bar cut into tenths and labelled. 

There is a number line underneath with the points, 0.1, 0.25, 0.5, 0.75, matching up to the fractions above.]


[bookmark: _Resource_26_–][bookmark: _Toc174103936]Resource 26 – bingo questions
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[bookmark: _Resource_27_–][bookmark: _Toc174103937]Resource 27 – rollercoasters
[image: Five examples of rollercoasters for students to discuss common and uncommon features.]

[bookmark: _Resource_28_–][bookmark: _Toc174103938]Resource 28 – 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_29_–][bookmark: _Toc174103939]Resource 29 – 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_30_–][bookmark: _Toc174103940]Resource 30 – feedback criteria
[image: Rollercoaster feedback checklist. It contains 3 sections: Design for thrill (criteria from resource 28), Design for safety (criteria from resource 29)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: _Toc174103941]Syllabus outcomes and content
The table below outlines the syllabus outcomes and range of relevant syllabus content covered in this unit. Content is linked to National Numeracy Learning Progression (version 3).
	Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

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

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

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

	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

	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
	
	
	
	x

	Dissect and rearrange one shape to make another
	
	
	x
	
	
	
	
	x

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

	Round answers to time calculations to the nearest minute or hour
	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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The class was asked to determine the size of the angle coloured in yellow.

Is he correct?
How do you know?
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Step 1: Get a clear and good-sized
protractor.

Centre point of the protractor

Step 2: Find an angle you want to
measure. The angle is the amount of turn
between the arms, shown in red.

&

a\’\‘l\B

<

Vertex

Step 3: Place the protractor on the angle.
Make sure to place the centre point of the
protractor on the vertex of the angle.

Place centre point of protractor
on vertex of angle

Step 4: Rotate the protractor so that the
bottom line aligns with the bottom arm of
the angle.

Step 5: Read the protractor carefully and
accurately starting from 0°. Use your finger
to trace the angle from the arm at 0° to the
other arm.

Step 6: If angleis facingthe other way, use
the top scale to read the angle. Always
start from 0°.
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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 determine the degree of thrill, you must place the centre

point of your protractor at the peak of your hill, ensuring the A
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.

Prior to the next task, trace your Figure 5
rollercoaster design onto a new piece of
paper so it is more like a traditional

rollercoaster, see Figure 3.
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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. Figure 1

Your structure within each hill must have
o right angles (90%)
 angles on a straight line (add to 180%)
« angles at a point (add fo 360°)

« perpendicular lines
« adjacent angles that form a right angle (add to 907)
* adjacent angles on a straight line (add to 180°)

See Figure 1.

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

Rollercoaster design feedback

3 hills
Design for hills of different heights
thrill each hill has a different degree of
thrill
__ right angles (90°)
__ angles on a straight line (add to
180°)
Design for __ angles at a point (add to 360°)
safety __ perpendicular lines
__ adjacent angles that form a right
angle (add to 90°)
__ adjacent angles on a straight line
(add to 180°)
two-dimensional shapes
Bonus shapes that have been translated,
features reflected or rotated

shapes that have been dissected
and rearranged

3 hills
Design for hills of different heights
thrill each hill has a different degree of
thrill
__ right angles (90°)
__ angles on a straight line (add to
180%)
Design for __ angles at a point (add to 360°)
safety __ perpendicular lines
__ adjacent angles that form a right
angle (add to 90°)
__ adjacent angles on a straight line
(add to 180°)
two-dimensional shapes
Bonus shapes that have been translated,
f reflected or rotated
eatures

shapes that have been dissected
and rearranged
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The ZOOM Strategy

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

event?
20 Minutes
. 12:00 pm 20 minutes + | hour + 10
Start Time minutes = | hour and 30
1140 am minutes
N
\Qp Elapsed time = | hour and 30
1:00pm Finish Time inutes
_— I:10 pm

|0 Minutes




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

(N S

4Qam IZOOFM /-'OOFm IIO,;m




image4.jpg




image5.jpg
ES

v





image6.jpg
A




image7.png
A

v




image8.png
A4




image9.png
v




image10.png
v




image11.png
25

v




image12.png
, i
ST

I divided the rectangle into 4 triangles. |
kept the two triangles on the right together to
make a square and placed that in the middle. |
rotated one triangle to the left and translated the
other triangle fo the left of the square.
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Rollercoaster design feedback

¢ 3 hills
Design for hills of different heights
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il 0
thrill b0 '00° 46
& right angles (90°)
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180%)
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10 adjacent angles that form a right
angle (add to 90°)
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(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
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09:00 am - 09:35 am
§ | Animal show

10220 am - 10:50 am

yviny | Dance spectacular
FIPACP| 10245 am — 11:55 am

| Feed the animals
Lt 1L 1140 am - 01310 pm

3 | Magic show
/~‘ 12:35 pm - 01:30 pm
Lunch with chaacters
01415 pm - 02:05 pm

& | Character parade
02:45 pm - 03:30 pm
Demolition derby

03:35 pm - 04:20 pm

Dare devil acrobatics
04:00 pm - 04:35 pm

Entertainment.
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Entertainment

Band
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The ZOOM Strategy
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Elapsed time

Dance spectacular

hours
Cooking demonstration hours
Horse riding hours
Show bag pavilion open hours
Feed the animals hours

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.

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.

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.

minutes

minutes

minutes

minutes

minutes

hours

hours

hours
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The class were asked to write two and a half hours in decimal notation.

Ben wrote: 2.3 Harrison wrote: 25

Who is correct and why?
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Meet and greet ~ characters
0900 - 0930
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The *rian_g/e has been *rans/a*ed,

The square has been ref/emled

The *ra’pezium has been rotated

The hexagon has been ref/ec?ted.
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The *riang/e has been *rans/af’ed,

The sq/uare has been ref/ec*ed,

The *rapezium has been ro{'mled.

The hexagon has been ref/emled,
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Gigi went o the parvly shop fo buy balloons for the Year 6

farewell The sholp on/y had % of the amount of P"’"P/e
balloons she was after. They offered her 2l go/a’ balloons to
comp/efe her order. How many balloons did she buy in total?
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Right angle
2 perpendicular straight lines or
arms that meet at a vertex
which makes a square.

Perpendicular
2 lines, rays, line segments,
vectors, planes or other
objects that intersect at a 90°
angle (a right angle).

Greater than 0°

3 but less than 90°

Acute angle
2 straight lines or arms that meet
at a vertex, making an angle that
is less than a right angle.

Greater than
180" but less
1Y than 360°

.,

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
revolution.

- Greater than 90°
%4 but less than 180°

.
[}

Obtuse angle
2 straight lines or arms that
meet at a vertex, making an
angle that is greater than a
right angle.

Both angles add

to make 90°
Adjacent angles

Angles that share a

vertex and an arm. They

do not overlap.

>

Straight angle

A straight line or arm.

Clauind 79

i Angle of revolution
o

2 straight lines or arms. One arm
makes a complete turn, a full
rotation
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