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[bookmark: _Toc155776812]Unit description and duration
This unit introduces the big idea that angles are the primary structural component of many shapes.
In this 2-week unit students are provided opportunities to:
estimate and describe the size of angles using known angles as benchmarks
estimate, measure and compare angles using degrees
compare 12- and 24-hour time systems and convert between them.
[bookmark: _Toc155776813]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-AR-01 selects and applies appropriate strategies to solve addition and subtraction problems
MA3-RQF-01 compares and orders fractions with denominators of 2, 3, 4, 5, 6, 8 and 10
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-NSM-02 measures and compares duration, using 12- and 24-hour time and am and pm notation
[bookmark: _Toc155776814]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: _Toc155776815]Student prior learning
Before engaging in these teaching and learning activities, students would benefit from prior experience with:
describing angles in comparison to quarter-turns as acute, right, obtuse, straight, reflex or a revolution
recognising and describe angles as less than, equal to, about the same as or greater than a right angle
representing and interpret digital time displays.
In NSW classrooms there is a diverse range of students, including Aboriginal 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: _Toc155776816]Lesson overview and resources
The table below outlines the sequence and approximate timing of lessons, learning intentions and resources.
	[bookmark: _Hlk155770874]Lesson
	Content
	Duration and resources

	Lesson 1
Daily number sense learning intention:
compare and order common fractions.
	Lesson core concept: angles are used as a measure of turn.
Core concept learning intention:
estimate, measure and compare angles using degrees.
	Lesson duration: 60 minutes
Resource 1 – fractions
Resource 2 – angle categories
Resource 3 – angle identifiers
Resource 4 – angle instructions 1
Resource 5 – angle instructions 2
Writing materials

	Lesson 2
Daily number sense learning intention:
compare and order common fractions.
	Lesson core concept: angles are a measure of ‘opening’ between fixed arms.
Core concept learning intention:
estimate, measure and compare angles using degrees.
	Lesson duration: 60 minutes
Resource 6: – a numberless protractor
Resource 7 – angle investigation 1
Resource 8 – angle investigation 2
10-sided dice
Writing materials

	Lesson 3
Daily number sense learning intention:
compare and order common fractions.
	Lesson core concept: angles can be estimated, measured and compared to organise our world.
Core concept learning intention:
estimate, measure and compare angles using degrees.
	Lesson duration: 60 minutes
Resource 9 – fraction line
Resource 10 – using a protractor
Resource 11 – angle hunt
Resource 12 – measuring angles
Protractors
Writing materials

	Lesson 4
Daily number sense learning intention:
teacher-identified task based on student needs.
	Lesson core concept: angles can be measured to solve problems in our world.
Core concept learning intention:
estimate, measure and compare angles using degrees.
	Lesson duration: 70 minutes
Resource 10 – using a protractor
Resource 13 – angles in art
Resource 14 – mountain bike geometry
Resource 15 – angles in engineering
Protractors
Writing materials

	Lesson 5
Daily number sense learning intention:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Lesson core concept: 12- and 24-hour time systems are both used to measure the length of time.
Core concept learning intention:
compare 12- and 24-hour time systems and convert between them.
	Lesson duration: 60 minutes
Resource 16: – time talk 1
Resource 17 – 12- and 24-hour time
Resource 18 – converting times
9-sided dice
Writing materials

	Lesson 6
Daily number sense learning intention:
apply efficient mental strategies to solve addition and subtraction problems.
	Lesson core concept: clocks are complex measuring tools.
Core concept learning intention:
compare 12- and 24-hour time systems and convert between them.
	Lesson duration: 60 minutes
Resource 17 – 12- and 24-hour time
Resource 19 – time talk 2
Resource 20 – timeline
Resource 21 – time problems
Writing materials

	Lesson 7
Daily number sense learning intention:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Lesson core concept: timetables are an efficient way to communicate and organise lengths of time.
Core concept learning intention:
compare 12-hour and 24-hour time systems and convert between them.
	Lesson duration: 70 minutes
Resource 17 – 12- and 24-hour time
Resource 22 – train timetable
Resource 23 – television tonight
Resource 24 – lemonade stand
Writing materials

	Lesson 8
Daily number sense learning intention:
teacher-identified task based on student needs.
	Lesson core concept: quantities of time are often partitioned into common fractional lengths, such as halves and quarters.
Core concept learning intentions:
solve problems involving addition and subtraction of fractions with the same denominator
compare 12- and 24-hour time systems and convert between them.
	Lesson duration: 70 minutes
Resource 25 – International Space Station
Resource 26 – 24-hour bar model
Resource 27 – ISS mission briefing 1
Resource 28 – ISS mission briefing 2
Resource 29 – ISS mission briefing 3
Writing materials




[bookmark: _Lesson_1][bookmark: _Toc155776817]Lesson 1
Core concept: angles are used as a measure of turn.
[bookmark: _Toc155776818]Daily number sense – ordering fractions – 10 minutes
Daily number sense activities for Lessons 1 to 3 ‘activate’ prior number knowledge and support the learning of new content in the unit. These activities can also assist teachers to identify the starting points for learning by revealing the extent of students’ existing knowledge.
The table below contains 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:
compare and order common fractions.
	Students can:
compare and order unit fractions with denominators of 2, 3, 4, 5, and 8 by placing them on a number line.


Provide students with Resource 1 – fractions. Students place the fractions in the correct place on the number line.
Students then add any other common fractions to the number line that they know. For example, .
Select students to share and explain the placement of the fractions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students compare and order fractions with denominators of 2, 3, 4, 5, and 8 by placing them on a number line? 
[MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF6.


[bookmark: _Toc155776819]Core lesson part 1 – taking turns – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
estimate, measure and compare angles using degrees.
	Students can:
identify the arms and vertex of an angle where both arms are invisible, such as rotations
explain how a protractor is formed and used to measure an angle
estimate and describe the size of angles using known angles as benchmarks.


Revise that an angle is the amount of turn between 2 straight arms. The arms are joined at a vertex.
Ask students to stand up and all face the same direction.
Explain that they will be making some turns.
Give students the following instructions:
make a half turn to the right
make a quarter turn to the left, then another quarter turn to the left
make a 3-quarter turn to the right
make half of a quarter turn to the left.
Ask students:
What instruction will bring you all back to facing the front again?
How could you describe the half of a quarter turn? (It is an acute angle, half a right angle, an eighth turn or a 45-degree angle).
Can the amount of turn be described even if both arms are invisible?
Display Resource 2 – angle categories and revise the angles and their names that students learnt about previously. Remind students that not all angles have arms that can be seen, sometimes they are invisible. For example, in this activity the amount of turn could be shown by comparing the starting and finishing position of each student.
Explain that students can make a simple mathematical tool to help identify which category an angle belongs to. Provide students with a circle from Resource 3 – angle identifiers and say that they will be making an angle identifier.
Support students to see that when:
folded in half it creates a straight angle.
folded in half again (quarters) it creates a right angle.
folded in half again (eighths) it creates an acute angle.
unfolded, the creases can be used to make the arms of different sized angles.
Students shade and label segments of their angle identifier to represent each of the different sized angles. Students can add other information to it over the next few lessons.
Demonstrate how the angle identifier can be used to test or compare the size of angles. For example, when it is folded up students can place it on the corner of a shape to compare its size to the angle they are testing.
Explain that another way the angle identifier can be used is by unfolding it and laying the object on top. This allows students to compare the size of the object’s corner against the angles shaded on the angle identifier.
[bookmark: _Toc155776820]Core lesson part 2 – making turns – 25 minutes
Display Resource 4 – angle instructions 1 and discuss the task.
Ask students to turn and talk with a partner to describe the first instruction that Ethan’s friend would need. For example, walk forward 20 steps then turn to the left using an acute angle. Mark this step with a straight line on the map.
Provide pairs of students with Resource 4 – angle instructions 1. Students work out each instruction needed to guide Ethan’s friend to his jacket in the park.
Note: tracing paper or baking paper can be overlaid on the map for students to trace their pathway. By removing the image underneath, students can then focus on identifying the angles in the lines they have drawn.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot identify the arms and vertex of an angle where both arms are invisible, such as for rotations.
Place a small block or minifigure on the map to represent Ethan’s friend in the park. At each turn, students draw lines to show the amount of turn needed.
Support students to use their angle identifier to determine the name type of angle at each turn.
Students cannot estimate and describe the size of angles using known angles as benchmarks.
Refer to Resource 2 – angle categories and remind students of the types of angles and their names.
Model how to estimate the size of a turn in comparison to the angle identifier.
	Students can identify the arms and vertex of an angle where both arms are invisible, such as for rotations.
Provide students with Resource 5 – angle instructions 2. They work out directions needed to get to the centre of the maze.
Students create their own maze for another student to solve using angle instructions.
Students can estimate and describe the size of angles using known angles as benchmarks.
Students draw shapes that have exactly 6 internal right angles and at least one angle that is smaller than a right angle.
Students test another student’s shapes to see if they have 6 internal right angles and at least one acute angle.


[bookmark: _Toc155776821]Discuss and connect the mathematics – 10 minutes
Regroup as a class and summarise the lesson together. Students share their findings from the angles task.
Ask:
What were some things you noticed when you were thinking about the directions for Ethan’s friend?
Was there something that you found challenging about writing the instructions?
How did you use your angle identifier to help you?
Is there anything that you are still wondering?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify the arms and vertex of an angle where both arms are invisible, such as for rotations? 
[MAO-WM-01, MA3-GM-03]
Can students explain how a protractor is formed and used to measure an angle? [MAO-WM-01, MA3-GM-03]
Can students estimate and describe the size of angles using known angles as benchmarks? [MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
UuM7, UuM8.




[bookmark: _Lesson_2][bookmark: _Toc155776822]Lesson 2
Core concept: angles are a measure of ‘opening’ between fixed arms.
[bookmark: _Toc155776823]Daily number sense – rolling fractions – 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:
compare and order common fractions.
	Students can:
compare and order fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line.


1. Provide students with a 10-sided die and an individual whiteboard. Students draw a number line from zero to one.
Revise the meaning of the denominator, numerator and fraction line.
Numerator: the top number is the numerator, which identifies the number of parts. The line separating them is called the fraction bar; it is also sometimes referred to as the vinculum.
Denominator: the bottom number is called the denominator and it is the total number of equal parts the whole is broken into.
Students roll the die and use the number rolled as the denominator with the numerator always being one. For example, if students roll a 5 the fractions will be  . Students then place the fraction on the number line in the correct location.
Select students to share and explain the placement of the fractions.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students compare and order fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line? 
[MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF6.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-PT: 1A.2.


[bookmark: _Toc155776824]Core lesson part 1 – a numberless protractor – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
estimate, measure and compare angles using degrees.
	Students can:
estimate and describe the size of angles using known angles as benchmarks
record angle measurements using the symbol for degrees (°).


This activity is an adaptation of Empty protractor by Francome.
Note: Resource 6 – a numberless protractor can be reproduced on overhead transparent sheets and cut out. This can support students to measure and construct angles accurately. These can also be retained for future use. Paper can be used for copying but will limit students’ ability to view the angles while measuring.
Display Resource 6 – a numberless protractor and ask students what they notice.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What do you notice about the image?
	It is a circle.
It looks like a ruler that is round.
It shows a revolution angle of 360°.
The lines/arms can be used to make angles of different sizes, including acute, right, obtuse, straight and reflex angles.

	What does each individual line represent?
	Each line is one degree.

	How many lines/degrees do you think there are altogether? How do you know?
	There are 360° altogether.
There are 2 straight angles of 180° joined together.
There are 4 right angles of 90° joined together.

	What is a mathematical tool like this called?
	It is called a protractor, or numberless protractor.

	What can this mathematical tool be used for?
	It can be used to measure the amount of turn in angles.
It can be used to construct angles.


Explain that:
protractors are mathematical tools used to measure and construct angles
some protractors are half a revolution, or circle, and some are a full revolution
some protractors have numbers on them to help count the number of degrees in an angle
although the lines look similar to the millimetre lines on a ruler, these lines represent degrees
degrees are a unit for measuring an angle
degrees are written as °
degrees measure the amount of opening, or turn, in an angle between 2 arms.
Degree: a unit for measuring an angle. Angles are measured as a proportion of a full turn which is equivalent to 360 degrees, so that one degree is equal to  of a full turn. Degrees are written as °.
[bookmark: _Toc155776825]Core lesson part 2 – measuring with a protractor – 25 minutes
Show Resource 7 – angle investigation 1 and explain that students will use a numberless protractor to estimate, measure and record the size of the angles in the shapes.
Demonstrate how to align the numberless protractor, by:
finding an angle to measure
placing the protractor on the angle (making sure to place the centre point of the protractor on the vertex of the angle)
rotating the protractor so that the bottom line aligns with the bottom arm of the angle
reading the protractor carefully and accurately, counting the angle lines from one arm to the other
using the larger markings to count by multiples of 5° or 10° at a time.
Students work with a partner to estimate, describe and record at least one angle measurement of shapes on Resource 7 – angle investigation 1. Remind students to use an arrow or other marking to show which angle they are referring to in each shape.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot estimate, describe and record angle measurements using the symbol for degrees (°).
Choose one angle to start with and assist students to name it and estimate its size, using a right angle as a benchmark.
Support students as they work through the steps of measuring and recording the size of each angle.
	Students can estimate, describe and record angle measurements using the symbol for degrees (°).
Provide students with Resource 8 – angle investigation 2. They estimate, describe and record the angles in the shapes. Both internal and external angles can be measured.
Students create some irregular 2D shapes of their own for a partner to measure the internal and external angles.


[bookmark: _Toc155776826]Discuss and connect the mathematics – 10 minutes
Regroup as a class and summarise the lesson together drawing out key mathematical ideas. Ask:
Was there something that you found challenging about using the numberless protractors?
Were there some strategies that you found helpful to use when measuring the angles?
Were there any angles that had invisible arms that could be measured?
Is there anything that you are still wondering?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students estimate and describe the size of angles using known angles as benchmarks? [MAO-WM-01, MA3-GM-03]
Can students record angle measurements using the symbol for degrees (°)? [MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
UuM7, UuM8.




[bookmark: _Lesson_3][bookmark: _Toc155776827]Lesson 3
Core concept: angles can be estimated, measured and compared to organise our world.
[bookmark: _Toc155776828]Daily number sense – fractions and minutes – 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:
compare and order common fractions.
	Students can:
compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line.


1. Show students Resource 9 – fraction line. Ask students to think of a situation where one whole is equal to 60 of something.
Note: provide time for students to make the connection between one hour and 60 minutes, or prompt them if needed.
2. Explain that on Resource 9 – fraction line, the whole can be interpreted as an hour or 60 minutes. Students need to place the fractions in the correct place on the number line and then record the equivalent minutes above the line (see Figure 1).
[bookmark: _Ref142049625]Figure 1 – fractions and minutes
[image: A number line of 0 to 1 hour. Fractions of the hour are marked, showing the number of minutes represented by each.]
Select students to share and explain their placement of the fractions and the equivalent minutes.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line?
 [MAO-WM-01, MA3-RQF-01]
	Links to National Numeracy Learning Progressions (NNLP):
InF6.


[bookmark: _Toc155776829]Core lesson part 1 – using a protractor – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
estimate, measure and compare angles using degrees.
	Students can:
explain how a protractor is formed and used to measure an angle
record angle measurements using the symbol for degrees (°).


Revise the different categories of angles, using the interactive angle display to model. Ask:
What are the 2 mathematical tools used for measuring angles so far?
How are these similar?
How are these different?
What are perpendicular lines?
Perpendicular: 2 lines, rays, line segments, vectors, planes or other objects that intersect at a 90° angle (a right angle).
Introduce protractors as another mathematical tool that can be used to measure the amount of turn in angles. Ensure that each student has a protractor to handle and measure with.
Explain that this is a numbered protractor and that, similar to the numbers on a ruler, the markings are there to help count the number of angles. Ask:
How is a numbered protractor different to the other mathematical tools we have used?
Display Resource 10 – using a protractor and use it to discuss how to measure angles accurately.
Use an enlarged copy of Resource 11 – angle hunt demonstrate to position the protractor to measure an angle accurately.
[bookmark: _Toc155776830]Core lesson part 2 – measuring angles – 20 minutes
Display Resource 12 – measuring angles. Explain that students will be using protractors to accurately measure and record the size of angles that they find.
Provide students with Resource 10 – using a protractor, Resource 12 – measuring angles and a protractor. In pairs, students work together to accurately find, measure and record the size of angles on the page.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot estimate, describe and record angle measurements using the symbol for degrees (°).
Support students to identify the angle they are going to measure. It can be shaded in to make it clearer to see.
Assist students with positioning the protractor, particularly with steps 3 and 4 in Resource 10 – using a protractor. Help them to start counting from zero, holding the protractor steady to ensure accuracy.
	Students can estimate, describe and record angle measurements using the symbol for degrees (°).
Students find the total of the angles for each set of joining lines.
Students make a short video for other students to view, explaining how to use a protractor to measure angles.


[bookmark: _Toc155776831]Discuss and connect the mathematics – 10 minutes
Regroup as a class and summarise the lesson together drawing out key mathematical ideas. Ask:
What were some of the benefits of using numbered protractors for measuring angles?
Was there something that you found challenging about using the numbered protractors?
Were there some strategies that you found helpful to use when measuring the angles?
Did you notice anything about some of the angles you measured?
Is there anything that you are still wondering?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students estimate and describe the size of angles using known angles as benchmarks? [MAO-WM-01, MA3-GM-03]
Can students record angle measurements using the symbol for degrees (°)? [MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
UuM7, UuM8.




[bookmark: _Lesson_4][bookmark: _Toc155776832]Lesson 4
Core concept: angles can be measured to solve problems in our world.
[bookmark: _Toc155776833]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: _Toc155776834]Core lesson part 1 – angles in art – 20 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
estimate, measure and compare angles using degrees.
	Students can:
identify the arms and vertex of an angle where both arms are invisible, such as rotations
estimate and describe the size of angles using known angles as benchmarks (reasons about mental rotation)
record angle measurements using the symbol for degrees (°).


Display Resource 10 – using a protractor and revise how to measure angles accurately using a protractor.
Show Resource 13 – angles in art and ask students to identify examples of acute, right, obtuse, straight and reflex angles.
Provide pairs of students with Resource 13 – angles in art, protractors and writing materials. Students work with their partner to find, measure and label examples of each type of angle.
[bookmark: _Toc155776835]Core lesson part 2 – mountain bike geometry – 30 minutes
Explain that understanding angles and geometry is useful for solving many types of problems in the world.
Introduce the problem that Rueben wants to buy a new downhill mountain bike. He has been saving for months and wants to get the best bike possible for his money.
Rueben has been researching mountain bikes online and has found that bikes with certain geometric properties help riders to go faster in downhill races. The mountain bike store has 6 bikes with similar features for a similar price, so he wants to find the bike with the best geometry for racing.
Display Resource 14 – mountain bike geometry and explain that there are 2 geometrical properties of downhill mountain bikes that he is looking for:
An Effective Seat Angle (ESA) as close to 70° as possible. This helps the rider maximise speed by putting more power into their pedalling.
A Head Angle (HA) of the smallest angle possible. This is important for racing downhill, as it puts the rider’s weight further back on the bike and means there is less risk of crashing over the handlebars.
Explain to students that they will be working with partner to measure the ESA and HA of each bike, then make a recommendation about which bike Rueben should buy. When making a recommendation, students will also need to consider the best value for their money. Ask students to share their reasoning for their recommendation.
Remind students that sometimes angles are invisible, that is, their arms aren’t always visible. Point out that the first bike on Resource 14 – mountain bike geometry has the ESA and HA already marked, but they will need to draw these on the other bikes.
Using the example on the first bike on Resource 14 – mountain bike geometry, model how to draw a line along the bike’s seat post and the ground to show the ESA angle, then along the bike’s headtube and the ground to show the HA.
Provide pairs of students with Resource 14 – mountain bike geometry. Using their protractors and writing materials, students measure, record and compare the bikes’ geometric properties to make their recommendation.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot identify the arms and vertex of an angle where both arms are invisible, such as for rotations.
Model how to identify the ESA and HA in the next bike on Resource 14 – mountain bike geometry.
Support students to identify and highlight the arms for the ESA and HA in the following bike.
Students cannot describe angle sizes using known benchmarks or measure angles using the symbol for degrees (°).
After drawing the arms of the angles, ask students which type of angles they are likely to be.
Support students to align their protractor accurately, then count the number of degrees in the angle starting from 0°.
	Students can identify the arms and vertex of an angle where both arms are invisible, such as for rotations.
Students use a digital device to find a profile image of a downhill mountain bike.
Students measure the geometry of this bike and compare it with the bikes on Resource 14 – mountain bike geometry.
Students can describe angle sizes using known benchmarks or measure angles using the symbol for degrees (°).
Provide students with Resource 15 – angles in engineering to find, categorise, measure and record the size of the angles in one of the structures.
Ask students to reflect on which type of angle is most common, and why.


[bookmark: _Toc155776836]Discuss and connect the mathematics – 10 minutes
Ask students to share their bike recommendations for Rueben with the class, as well as their reasoning for that choice.
There are likely to be several different recommendations and this is an opportunity for students to justify their reasoning. Ask:
After listening to the other groups, do you want to reconsider your recommendation? Why?
Have you learnt something new about how angles can help solve problems in the world?
Where else might angles be important in design and construction?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students identify the arms and vertex of an angle where both arms are invisible, such as for rotations? 
[MAO-WM-01, MA3-GM-03]
Can students estimate and describe the size of angles using known angles as benchmarks? [MAO-WM-01, MA3-GM-03]
Can students record angle measurements using the symbol for degrees (°)? [MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
UuM7, UuM8.




[bookmark: _Lesson_5][bookmark: _Toc155776837]Lesson 5
Core concept: 12- and 24-hour time systems are both used to measure the length of time.
[bookmark: _Toc155776838]Daily number sense – closest to zero – 10 minutes
[bookmark: _Hlk137131679]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:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students can:
use place value to add or subtract 3 or more numbers with different numbers of digits.


This activity is an adaptation of ‘Dicey Operations in Line’ from NRICH by the University of Cambridge (Faculty of Mathematics).
1. Provide pairs of students with 9-sided dice and whiteboards.
5. Pairs decide whether they will be creating an addition or subtraction number sentence.
Student one rolls the dice to make one 5-digit number, one 4-digit number and one 3-digit number. Students can create their multi-digit numbers from the numbers rolled. For example, if 6, 4 and 3 are rolled, students can choose to record 643, 346 or 463 and so on.
Student one uses these numbers to form an addition or subtraction sentence and records it on their whiteboards (see Figure 2).
[bookmark: _Ref142049714]Figure 2 – subtraction number sentence
[image: 56 843 - 4713 - 245 = ]
Student 1 solves the number sentence using a mental or written strategy.
Student 2 repeats the process.
The winner is the student that gets closest to zero if a subtraction sentence is solved. The student with the highest sum is the winner if an addition sentence is solved.
Students play multiple rounds.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students use place value to add or subtract 3 or more numbers with different numbers of digits? 
[MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.5.


[bookmark: _Toc155776839]Core lesson part 1 – time talk – 10 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
compare 12- and 24-hour time systems and convert between them.
	Students can:
recognise that 24-hour time is used to avoid confusion between am and pm
read time using appropriate 24-hour time language.


Start by observing that although time cannot be seen or touched, its length can be measured to organise things in the world.
Display Resource 16 – time talk 1 and use the prompt box below to discuss the time shown.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What is the time shown on the screen?
	It shows 11:59.

	Is it day or night?
	We do not know. It could be one minute before midnight or one minute before midday.

	Is this time closer to midday or midnight? What information do we need to answer this?
	We need to know if it is am or pm.

	Can the time be displayed in a different way to know if it’s day or night?
	The time can be displayed as a 24-hour time to show if it is day or night or have am/pm on the side.


[bookmark: _Toc155776840]Core lesson part 2 – 24-hour time – 30 minutes
Note: 24-hour time is written without the colon, for example, 3:45 pm is written as 1545 and read as ‘fifteen forty-five hours’.
Introduce 24-hour time as a way of clearly communicating a particular time in the day or night. Explain that it is used to avoid confusion between am and pm. It is often used by emergency services, airlines, military forces and public transport services, as they need to be clear in communicating when things will be happening.
Write the times 1:45 pm and 13:45 on the board. Display Resource 17 – 12- and 24-hour time and use the timeline and analog clock to explain that:
On a 24-hour clock, time is measured from midnight (0000 hrs).
The first 2 digits are the number of hours past midnight.
The second 2 digits are the number of minutes past the hour.
Numbers around the clock face shows how hours on an analogue clock face are converted into 24-hour time.
The 24-hour times that are before midday are shown on the inside of the clock model above.
The notation am is used to indicate before midday in 12-hour time.
The 24-hour times that are after midday are shown on the outside of the clock model above.
The notation pm is used to indicate after midday in 12-hour time.
List some examples of times in the school day on the board, for example, lunch is at 1:10 pm. Ask students to turn and talk with a partner to convert the time to a 24-hour time.
Provide students with a copy of Resource 18 – converting times. With a partner, they use the timeline and analog clock to convert the times from one format to another.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot recognise the difference between am and pm or read time using appropriate 24-hour time language.
Draw students’ attention to the timeline on Resource 18 – converting times. Use this to write the first time, before comparing it to the equivalent hour above or below the timeline. The analog clock can also be used to convert between hours.
Support students to see that the numbers representing the minutes remains the same.
	Students can recognise the difference between am and pm or read time using appropriate 24-hour time language.
Ask students to use the times they wrote on Resource 18 – converting times to see if they can find the time elapsed between each of them.
Challenge students to complete 5 on the Clock. Using what they know about 24-hour time, students find how many times a 5 appears on a digital clock showing 24-hour time, over a whole day.


[bookmark: _Toc155776841]Discuss and connect the mathematics – 10 minutes
As a class, view Resource 18 – converting times and discuss the students’ responses. Ask:
What did you find challenging about converting between 12-hour and 24-hour time?
What strategies or resources did you and your partner use?
Did you notice any patterns that helped you?
Is there anything that you are still wondering?
Highlight to students that although they cannot see or touch time, they can measure its length. This helps to organise the world.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students recognise that 24-hour time is used to avoid confusion between am and pm? [MAO-WM-01, MA3-NSM-02]
Can students read time using appropriate 24-hour time language? [MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
MeT5.




[bookmark: _Lesson_6][bookmark: _Toc155776842]Lesson 6
Core concept: clocks are complex measuring tools.
[bookmark: _Toc155776843]Daily number sense – multistep problems – 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:
apply efficient mental strategies to solve addition and subtraction problems.
	Students can:
solve word problems, including multistep problems.


1. Write the following problem on the board: Anwar has 375 stalks of corn and 598 cabbages. The crows destroy 153 of his crops. How many crops are left undestroyed in his garden?
7. Ask students:
Which parts of the problem are important pieces of information?
What operations will be used in solving this problem? How do you know?
What strategies would be efficient for solving this problem?
Students turn and talk to discuss their strategies and the information required to solve the problem.
Select a range of student responses to share with the class.
Write another problem on the board and repeat the process. For example, Farmer Josie has 9638 kilograms of grain. She feeds 3725 kilograms to her pigs and 2948 kilograms to her cows. How much grain does she have left?
Alternatively, pairs of students may wish to write their own multistep problems and solve them.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve word problems, including multistep problems? [MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS8.


[bookmark: _Toc155776844]Core lesson part 1 – 24-hour time – 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:
compare 12-hour and 24-hour time systems and convert between them.
	Students can:
read time using appropriate 24-hour time language
convert between 24-hour time and 12-hour time using am or pm notation.


Display Resource 17 – 12- and 24-hour time and revise what students learnt about 12-hour and 24-hour time systems.
Show Resource 19 – time talk 2 and use the prompt box to discuss the time shown.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	What is the time shown on the watch?
	13:51

	Is it day or night?
	It is during the day.

	Is this time closer to midday or midnight? What information do we need to answer this?
	This time is closer to midday, as it is about 2 hours after midday.

	Can the time be displayed in a different way to know if it’s day or night?
	The time can be displayed on a 12-hour clock, but must show am/pm.

	Discuss where 24-hour times may be used.
	24-hour times may be used by people working in the military, aviation, tourism, computing or hospitals.


[bookmark: _Toc155776845]Core lesson part 2 – 24-hour time tools – 20 minutes
Show the activity Time tools to the class. Demonstrate how equivalent times can be represented on the 3 clocks.
With a partner, students explore Time tools on a digital device. They record each of the times they create, both as a 12-hour and 24-hour time.
After 10 minutes, ask students to stop playing the game. Provide them with a copy of Resource 20 – timeline. Students use the timeline to show where each of the times belong, both in 12-hour and 24-hour notation.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot read or convert between 12-hour time and 24-hour time using am or pm notation.
Support students to use a copy of Resource 17 – 12- and 24-hour time to convert between 24-hour time and 12-hour times on the Time tools interactive display.
Assist students to find the corresponding point for each time on their copy of Resource 20 – timeline.
	Students can read or convert between 12-hour time and 24-hour time using am or pm notation.
Students think of the times they do things in their day and add these to their timelines as both 24-hour time and 12-hour time.
Using the timeline, students calculate how much time they spend on specific tasks each day.


[bookmark: _Toc155776846]Discuss and connect the mathematics – 20 minutes
As a class, view Resource 20 – timeline and discuss the students’ responses. Ask:
What strategies did you and your partner use to convert between 12-hour and 24-hour time?
Did you find any new strategies to help you?
Is there anything that you are still wondering?
Show Resource 21 – time problems and discuss how to solve the first problem.
Provide students with a copy of Resource 21 – time problems for them to work on solving the other problems.
Students may wish to create their own time problems and ask a partner to solve them.
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students read time using appropriate 24-hour time language? [MAO-WM-01, MA3-NSM-02]
Can students convert between 24-hour time and 12-hour time using am or pm notation? [MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
MeT5.




[bookmark: _Lesson_7][bookmark: _Toc155776847]Lesson 7
Core concept: timetables are an efficient way to communicate and organise lengths of time.
[bookmark: _Toc155776848]Daily number sense – which strategy? – 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:
apply efficient mental and written strategies to solve addition and subtraction problems.
	Students can:
apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging.


1. Write the following problem on the board: 3985 + 956 = ?
Ask students:
What strategy could you use solve this problem?
What other strategies could be used to solve this problem?
Which strategy is the most efficient?
Students turn and talk to discuss their strategies.
Select a range of student responses to share with the class. Highlight the use of strategies such as levelling (3985 + 956 → 3990 + 951 → 4000 + 941) and bridging (3985 + 956 = 3985 plus 5 plus 10 plus 941).
Repeat the process with another problem, for example 8002 – 2998 = ?
When discussing subtraction problems, highlight the use of addition for subtraction (8002 – 2998 add 2 is 3000 plus 5002) or using constant difference (8002 – 2998 → 8004 – 3000)
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging? 
[MAO-WM-01, MA3-AR-01]
	Links to National Numeracy Learning Progressions (NNLP):
AdS7, AdS8.
Links to suggested Interview for Student Reasoning (IfSR) tasks:
IfSR-AT: 3A.4.


[bookmark: _Toc155776849]Core lesson part 1 – timetables – 15 minutes
The table below contains a suggested learning intention and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
compare 12-hour and 24-hour time systems and convert between them.
	Students can:
convert between 24-hour time and 12-hour time using am or pm notation
read, interpret and use timetables from real-life situations, involving 12-hour and 24-hour time.


Revise the learning so far about 12-hour and 24-hour time systems using Resource 17 – 12- and 24-hour time.
Ask students where they have seen timetables used as a way of organising and communicating time.
Display Resource 22 – train timetable and ask students what they notice about the features of the timetable.
Read the 2 problems that Sam has. Explain that students will work with a partner to answer the 2 questions.
Explain that a blank number line can be used to find the difference between 2 amounts or times, using jumps.
Model how to use small jumps of time to find the difference between 2 times. For example, to calculate the difference between 7:46 and 8:01, a 4 minute and 10 minute interval is used to jump to 8:00 and then a one minute interval is used to reach 8:01 (see Figure 3).
[bookmark: _Ref152073484]Figure 3 – time number line
[image: A number line showing how to calculate time using the jump strategy for addition.
The number line starts at 07:46 and a +4 jump moves to the next time of 07:50. Then a +10 jump takes the time to 08:00 and a +1 jump takes the time to 08:01. Altogether 15 minutes has elapsed.]
Students work with their partner, using a number line in the second question to show how long his train journey would take.
Discuss students’ responses and compare how they have used a number line to find a solution.
[bookmark: _Toc155776850]Core lesson part 2 – television tonight – 25 minutes
Display Resource 23 – television tonight and explain that time systems help to understand television schedules.
Ask students what they notice about this timetable, which is a television guide for 2 channels.
Discuss the first question as a class, using an empty number line to mark the 2 times.
Ask students to confirm which time should be written for each, recognising that the first time is when ‘Journey to space’ starts.
With a partner, students find solutions to the problems, using jumps of time on the number lines to support their thinking.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot read, interpret and use timetables from real-life situations, involving 12-hour and 24-hour time.
Support students to identify the beginning and ending time for each problem, then label these times on the number line.
Assist students to find the difference between the 2 times, using jumps of time to find the total.
	Students can read, interpret and use timetables from real-life situations, involving 12-hour and 24-hour time.
Challenge students to find the times of each television program, then list them from shortest to longest.
Explain that there is enough memory on the digital recorder to record 3 hours of programming that night. Students decide which combination of shows they would record to get as close to 3 hours as possible.


[bookmark: _Toc155776851]Discuss and connect the mathematics – 10 minutes
As a class, ask students to share the solutions they developed with their partner, as well as their thinking when working on it. Ask:
Which timetable did you find easier to understand? Why?
What could be the consequence of not reading either timetable correctly?
Were there any strategies or patterns that helped you and your partner?
Is there anything else you noticed?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students convert between 24-hour time and 12-hour time using am or pm notation? [MAO-WM-01, MA3-NSM-02]
Can students read, interpret and use timetables from real-life situations, involving 12- and 24-hour time? 
[MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
MeT5.


[bookmark: _Toc155776852]Consolidation and meaningful practice – 10 minutes
Show Resource 24 – lemonade stand and read the problem as a class.
Remind students that number lines and bar models can be used to show their thinking when solving problems.
With a partner, students use a number line or bar model to solve the problem and show their thinking. Once they have found a solution, students try to show another way of solving the problem.
Share some examples of students’ solutions with the class and discuss how they have shown their thinking.


[bookmark: _Lesson_8][bookmark: _Toc155776853]Lesson 8
Core concept: quantities of time are often partitioned into common fractional lengths, such as halves and quarters.
[bookmark: _Toc155776854]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: _Toc155776855]Core lesson part 1 – an astronaut’s day – 15 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
solve problems involving addition and subtraction of fractions with the same denominator
compare 12- and 24-hour time systems and convert between them.
	Students can:
solve word problems that involve fractions with the same denominator
read, interpret and use timetables from real-life situations, involving 12- and 24-hour time.


This activity is an adaptation of ‘Time: Mission Control to ISS’ from reSolve: Maths by Inquiry by the Australian Government Department of Education.
Display Resource 25 – International Space Station and ask what students already know about the International Space Station (ISS). Use the information provided to build their background knowledge.
Explain that students will use what they know about time and fractions to design a daily schedule for 3 astronauts on the ISS.
Introduce fractions as another way of measuring and compare the lengths of times. Present Resource 26 – 24-hour bar model and explain that a day can be represented as lengths on a bar model using fractions of time. For example, 24 hours can be partitioned using halves, quarters and eighths. Add these representations to Resource 26 – 24-hour bar model or draw these on the board.
Ask students to think of other fractions that 24 hours can be partitioned with, for example , , . Remind students that they need to have the total number of fraction parts to represent a complete, or one, day.
Use Resource 27 – ISS mission briefing 1 to show students that there are many parts of a space mission that need to be planned each day, both from mission control on the ground and the astronauts in space.
[bookmark: _Toc155776856]Core lesson part 2 – ISS mission control – 10 minutes
Show Resource 28 – ISS mission briefing 2 and tell students that they will be working in mission control, in groups of 2 or 3 to design the daily schedule for the 3 astronauts. Explain that there are a range of tasks the astronauts must complete each day. Some of these can be done at different times, while some tasks need to done by the 3 astronauts simultaneously.
Provide students with a copy of Resource 29 – ISS mission briefing 3 and draw attention to the 3 fraction bars representing the 24 hours of a day. There is one for each of the astronauts to map their activities.
Before working on the task, tell students that there is not one correct solution, but students should focus on meeting the criteria on Resource 29 – ISS mission briefing 3.
Explain that, once students have decided on their daily schedule for the astronauts, they need to calculate the length of time spent on different tasks each day as a fraction.
Ask students:
How can times that are less than or more than an hour be represented on the fraction bars?
How can the fraction bars be used to calculate the length of time spent on tasks as a fraction?
[bookmark: _Toc155776857]Core lesson part 3 – ISS group work – 25 minutes
Students begin working on the task with their partner or small group, using their copy of Resource 29 – ISS mission briefing 3 to record their thinking. Remind students that they need to calculate the length of time spent on different tasks each day as a fraction.
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot solve word problems that involve fractions with the same denominator or interpret and use timetables involving 12- and 24-hour time.
Support students to focus on developing a daily schedule for just one astronaut.
Assist students to identify and count the fraction parts of the day, recording each activity as a total of the whole day.
	Students can solve word problems that involve fractions with the same denominator or interpret and use timetables involving 12- and 24-hour time.
Tell students that there has been a collision with some space junk and one of the panels needs to be repaired. This will take at least 6 hours and must be a priority. Students must provide the astronauts with an updated schedule that allows all 3 of them to focus on the repairs, by prioritising critical tasks in their schedule for that day.


[bookmark: _Toc155776858]Discuss and connect the mathematics – 10 minutes
Students share their solutions by swapping with another group, checking to see if the criteria was met in each daily schedule.
Students compare the daily fraction summary from both groups. Use the prompt table to discuss the students’ learning.
The table below outlines stimulus prompts to generate conversation about the topic, along with anticipated responses from students.
	Prompts
	Anticipated student responses

	Were the fractions of time on each task in the daily schedules the same for both groups? Why do you think this was?
	The amount of time on each task was the same on the other group’s schedule, although the time when things happened were different. This was because the tasks took the same amount of time.
Ours were different to the other group’s schedule, because although the main tasks were the same length, we used a little more time on one task.

	How were the daily schedules the same?
	They were the same in that the tasks took the same lengths of time.

	How were the daily schedules different?
	They were different because the tasks occurred at different time compared to another group.

	Is there one of the 2 schedules that you think would be more helpful for the crew? Why/why not?
	I liked how the other group had the astronauts exercising in the morning, because they said it would help them to focus on their experiments.

	What is something you noticed about solving problems with time during this lesson?
	I noticed that sometimes there can be more than one solution to a problem.
I noticed that fractions help measure and compare the lengths of times.

	How did your knowledge of time and fractions help you with presenting your answers as fractions?
	I knew that one hour of time was the same as  so 3 hours was the same as  because I added  +  + 


This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students solve word problems that involve fractions with the same denominator? [MAO-WM-01, MA3-RQF-02]
Can students read, interpret and use timetables from real-life situations, involving 12- and 24-hour time? 
[MAO-WM-01, MA3-NSM-02]
	Links to National Numeracy Learning Progressions (NNLP):
InF7, InF8, MeT5.




[bookmark: _Resource_1:_Fractions][bookmark: _Resource_1_–][bookmark: _Toc155776859]Resource 1 – fractions
[image: A number line of 0 to 1 hour. Fractions of the hour are listed below.
1/8, 1/4, 1/3, 1/2, 2/3, 1/5]


[bookmark: _Resource_2:_Angle][bookmark: _Resource_2_–][bookmark: _Toc155776860]Resource 2 – angle categories
[image: Angle categories 
Right angle: 2 perpendicular straight lines or arms that meet at a vertex which makes a square.
Acute angle: 2 straight lines or arms that meet at a vertex, making an angle that is less than a right angle.
Obtuse angle: 2 straight lines or arms that meet at a vertex, making an angle that is greater than a right angle.
Perpendicular: A red line which meets a blue line at 90 degrees
Reflex angle: 2 straight lines or arms that meet at a vertex, making an angle that is greater than a straight angle but less than a revolution.
Straight angle: a straight line or arm
Angle of revolution: 2 straight lines or arms. One arm makes a complete turn, a full rotation.]

[bookmark: _Resource_3:_Angle][bookmark: _Resource_3_–][bookmark: _Toc155776861]Resource 3 – angle identifiers
[image: 2 circles to be cut out and folded as angle identifiers.]


[bookmark: _Resource_4:_Angle][bookmark: _Resource_4_–][bookmark: _Toc155776862]Resource 4 – angle instructions 1
[image: An overhead view of a park with a starting and ending point marked. ]


[bookmark: _Resource_5:_Angle][bookmark: _Resource_5_–][bookmark: _Toc155776863]Resource 5 – angle instructions 2
[image: An overhead view of a maze with a starting and ending point marked. Instructions for students are given on the right-hand side of the image.]
[bookmark: _Resource_6:_A][bookmark: _Resource_6_–][bookmark: _Toc155776864]Resource 6 – a numberless protractor
[image: A 360° protractor without number markings.]
Source: ‘Empty protractor’ by Francome (2016).

[bookmark: _Resource_7_–][bookmark: _Toc155776865]Resource 7 – angle investigation 1
[image: 3 two dimensional shapes for students to measure and record the angles.]


[bookmark: _Resource_8:_Angle][bookmark: _Resource_8_–][bookmark: _Toc155776866]Resource 8 – angle investigation 2
[image: 3 two dimensional shapes for students to measure and record the angles.]


[bookmark: _Resource_9:_Fractions][bookmark: _Resource_9_–][bookmark: _Toc155776867]Resource 9 – fraction line
[image: A number line of 0 to 1 hour. Fractions of the hour are provided, showing the number of minutes represented by each. 1/2 and 1 are marked on the number line with 30 about the 1/2 and 60 above the 1.
The fractions below are 1/6, 1/10,. 1/3, 2/3, 3/4, 1/4
The minutes are: 10, 45, 20, 6, 40, 15]


[bookmark: _Resource_10:_Using][bookmark: _Resource_10_–][bookmark: _Toc155776868]Resource 10 – using a protractor
[image: 6 steps for using a protractor to measure an angle.]

[bookmark: _Resource_11:_Angle][bookmark: _Resource_11_–][bookmark: _Toc155776869]Resource 11 – angle hunt
[image: Straight coloured lines intersecting to form a variety of angles for students to measure.]


[bookmark: _Resource_12:_Measuring][bookmark: _Resource_12_–][bookmark: _Toc155776870]Resource 12 – measuring angles
[image: A series of straight lines intersecting to form a variety of angles for students to measure.]


[bookmark: _Resource_13:_Angles][bookmark: _Resource_13_–][bookmark: _Toc155776871]Resource 13 – angles in art
[image: 2 geometric artworks for students to identify angles.]


[bookmark: _Resource_14:_Mountain][bookmark: _Resource_14_–][bookmark: _Toc155776872]Resource 14 – mountain bike geometry
[image: ]


[bookmark: _Resource_15:_Angles][bookmark: _Resource_15_–][bookmark: _Toc155776873]Resource 15 – angles in engineering
[image: 3 images of steel girders used in the construction of bridges and towers.]


[bookmark: _Resource_16:_Time][bookmark: _Resource_16_–][bookmark: _Toc155776874]Resource 16 – time talk 1
[image: A digital clock showing 11:59.]
Source: http://www.photos-public-domain.com/wp-content/uploads/2011/11/digital-clock-reading-1159.jpg


[bookmark: _Resource_17:_12-][bookmark: _Resource_17_–][bookmark: _Toc155776875]Resource 17 – 12- and 24-hour time
[image: A comparison of 12- and 24-hour time represented on both a number line and an analog clock.]
[bookmark: _Resource_18:_Converting]

[bookmark: _Resource_18_–][bookmark: _Toc155776876]Resource 18 – converting times
[image: A comparison of 12- and 24-hour time represented on both a number line and an analog clock. Times are provided below for students to convert.
Write these times using the system shown in brackets: 
2:30 pm (as 24 hour time) =  
10:47 am (as 24 hour time) = 
11:45 pm (as 24 hour time) = 
1438 h (as 12 hour time with am/pm) = 
1300 h (as 12 hour time with am/pm) = 
0730 h (as 12 hour time with am/pm) =]
[bookmark: _Resource_19:_Time_1][bookmark: _Resource_19_–][bookmark: _Toc155776877]Resource 19 – time talk 2
[image: A digital watch showing 13:51.]
Source: https://www.publicdomainpictures.net/pictures/200000/velka/digital-wristwatch-1473924961J5c.jpg


[bookmark: _Resource_20:_Timeline][bookmark: _Resource_20_–][bookmark: _Toc155776878]Resource 20 – timeline
[image: A comparison of 12- and 24-hour time represented on a number line.]


[bookmark: _Resource_21:_Time][bookmark: _Resource_21_–][bookmark: _Toc155776879]Resource 21 – time problems
	Worded problem
	Answer

	Max had to set an alarm on his mobile phone for an appointment. He wanted to set the alarm for 4:30 pm. He had to set the time in 24-hour time. What time did he enter into his phone?
	

	Adam works as a military officer. His boss told him to meet him at 1500 hours. Express this time as 12-hour time using correct notation.
	

	John was looking at the train timetable and it said that the next train arrives at 1425. What is this in 12-hour time?
	

	Adam’s flight departs at 1945, and he has to be at the airport 2 hours before to allow for check in time. What time does he need to be at the airport in 12-hour time?
	





[bookmark: _Resource_22:_Train][bookmark: _Resource_22_–][bookmark: _Toc155776880]Resource 22 – train timetable
[image: An image of a train timetable, with problems for students to solve.]


[bookmark: _Resource_23:_Television][bookmark: _Resource_23_–][bookmark: _Toc155776881]Resource 23 – television tonight
[image: ]


[bookmark: _Resource_24:_Lemonade][bookmark: _Resource_24_–][bookmark: _Toc155776882]Resource 24 – lemonade stand
[image: An image of some lemonade, with a problem for students to solve.

It takes 5 minutes to squeeze a quarter of a cup of lemon juice to make fresh lemonade. 

How much lemon juice could I squeeze in 30 minutes? 

How long would it take to squeeze 8 cups of lemon juice?

Represent your answer in 2 different ways.]


[bookmark: _Resource_25:_International][bookmark: _Resource_25_–][bookmark: _Toc155776883]Resource 25 – International Space Station
[image: Images of the International Space Station with information provided below.
The International Space Station (ISS) is a space station or a habitable artificial satellite in low Earth orbit. 
Its first component launched into orbit in 1998 and the last module was fitted in 2011. The station is expected to operate until 2028. 
The ISS often can be seen with the naked eye from Earth. It takes 90 minutes to orbit the Earth and completes 15.54 orbits per day. Astronauts typically spend approximately six months on the ISS. ]
[bookmark: _Resource_26:_24-hour]

[bookmark: _Resource_26_–][bookmark: _Toc155776884]Resource 26 – 24-hour bar model
[image: A 24-hour timeline divided into 24 parts.]


[bookmark: _Resource_27:_ISS][bookmark: _Resource_27_–][bookmark: _Toc155776885]Resource 27 – ISS mission briefing 1
[image: An image of a digital daily schedule for the International Space Station, with information provided below.]


[bookmark: _Resource_28:_ISS][bookmark: _Resource_28_–][bookmark: _Toc155776886]Resource 28 – ISS mission briefing 2
[image: An image of the International Space Station and astronauts, with information provided below.]
[bookmark: _Resource_29:_ISS]

[bookmark: _Resource_29:_ISS_1][bookmark: _Toc155776887]Resource 29: ISS mission briefing 3
  [image: Three 24-hour timelines for the 3 astronauts on the International Space Station, with information provided below.
Listed below are some important things that need to be included in each astronaut’s schedule for the day.
• The crew is generally scheduled for sleep from 21:30 hours to 06:00 hours.
• The astronauts have three meals a day. They need 1 hour for each meal. They enjoy eating together but, if time does not permit, it is not necessary that they do.
Exercise
• Each astronaut must do at least 2.5 hours of physical exercise, using three machines: a cycle ergometer, a treadmill and a Resistance Exercise Device. This must include at least 1 hour of cardio (treadmill or cycle ergometer) and 1 hour of resistance exercise. There is only one piece of each equipment. The astronauts like to break up the exercise into two sessions: one in the morning and another in the afternoon. They may not exercise 20 minutes before or after eating.
• Each day has a morning Daily Planning Conference (mDPC) and an evening Daily Planning Conference (eDPC) with Mission Control. Each meeting lasts for at least 30 minutes and all the astronauts must be present at these meetings.
• The astronauts each get some free time after dinner. Astronauts also need some short break times during the day for a snack or a brief rest.]


[bookmark: _Toc155776888]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).
	[bookmark: _Hlk135749027]Outcomes and content
	1
	2
	3
	4
	5
	6
	7
	8

	Additive relations A: Apply efficient mental and written strategies to solve addition and subtraction problems
[MAO-WM-01, MA3-AR-01]
	
	
	
	
	
	
	
	

	Solve word problems, including multistep problems
	
	
	
	
	
	x
	
	

	Apply known strategies such as levelling, addition for subtraction, using constant difference, and bridging (Reasons about relations)
	
	
	
	
	
	
	x
	

	Use place value to add or subtract 3 or more numbers with different numbers of digits
	
	
	
	
	x
	x
	
	

	Identify efficient and inefficient multidigit subtraction strategies
	
	
	
	
	
	x
	
	

	Representing quantity fractions A: Compare and order common unit fractions
[MAO-WM-01, MA3-RQF-01]
	
	
	
	
	
	
	
	

	Compare unit fractions as numbers to the benchmark value ½
	x
	x
	x
	
	
	
	
	

	Compare and order unit fractions with denominators of 2, 3, 4, 5, 6, 8 and 10 by placing them on a number line
	x
	x
	x
	
	
	
	
	

	Representing quantity fractions A: Solve problems involving addition and subtraction of fractions with the same denominator
[MAO-WM-01, MA3-RQF-01, MA3-RQF-02]
	
	
	
	
	
	
	
	

	Represent the sum of fractions with the same denominator, recreating the whole, where the result may exceed one
	
	
	
	
	
	
	
	x

	Solve word problems that involve fractions with the same denominator
	
	
	
	
	
	
	
	x

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

	Identify the arms and vertex of an angle where both arms are invisible, such as for rotations
	x
	
	
	x
	
	
	
	

	Explain how a protractor is formed and used to measure an angle
	x
	
	x
	x
	
	
	
	

	Estimate and describe the size of angles using known angles as benchmarks (Reasons about mental rotation)
	x
	x
	
	x
	
	
	
	

	Record angle measurements using the symbol for degrees (°)
	
	x
	x
	x
	
	
	
	

	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]
	
	
	
	
	
	
	
	

	Recognise that a right angle is 90°, a straight angle is 180° and an angle of revolution is 360°
	x
	x
	x
	
	
	
	
	

	Identify and describe angle size in degrees for the classifications acute, obtuse and reflex
	x
	x
	x
	x
	
	
	
	

	Non-spatial measure A: Time: Compare 12- and 24-hour time systems and convert between them 
[MAO-WM-01, MA3-NSM-02]
	
	
	
	
	
	
	
	

	Recognise that 24-hour time is used to avoid confusion between am and pm
	
	
	
	
	x
	x
	x
	

	Read time using appropriate 24-hour time language
	
	
	
	
	x
	x
	x
	

	Convert between 24-hour time and 12-hour time using am or pm notation
	
	
	
	
	x
	x
	x
	

	Read, interpret and use timetables from real-life situations, involving 12- and 24-hour time
	
	
	
	
	
	
	x
	x
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Ethan borrowed his friend's jacket but left it in the park when he stapped for a
break Late that affernoon his friend called him from the park, asking for drections
to where he left it fs geHing dark, so Ethan needs to give clear drechions. Can you
help write some accurate directions for Ethan's friend?

Nofe: I om an the map - 2 steps.

Walk foruard
Turn fo the left/right using a right angle / an acute angle

steps

Walk foruard
Turn fo the left/right using a right angle / an acute angle

steps

Walk foruard
Turn fo the left/right using a right angle / an acute angle

steps

Walk foruard
Turn fo the left/right using a right angle / an acute angle

steps

Walk foruard
Turn fo the left/right using a right angle / an acute angle

steps
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Sofin is on holidays and found a maze in a park
Her brother challenged her fo make it fo the
centre of a maze in less than 5 minutes. Sofia s
dlever and has apened a digital map on her phone
(her brother didnt say she couln )

First frace a pathway for Sofia fo fhe centre
using straight ines

Then, mark each angle/hurn she makes

Lastly, label each angle using the following code
Acute angle - A

Right angle - R

Obtuse angle - 0

Reflex angle - X

Good luck!
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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.

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 angle is facing the other way, use

the top scale to read the angle.

Using the top scale (black
numbers), you start from zero
and this angle reads 45°.
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Consider these 3 criferia when ma‘(ing a_recommendation: '

 An Effective Seat Ang/e (ESA) as close to 10° as possiHa
o A Head Angle (HA) of the smallest angle possible. ‘

« Best value for money.
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12-_and 2l -hour timeline

am Midday pm
Midright Noon Midright
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Midright Midday Midright
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Write these fimes usin_g the sys?‘em shown in brackets:

2:30 pm (as 2l hour fime) =
1047 am (as 24 hour fime) =
I45 pm (as 2L hour fime) =
1438 h (as 12 hour time with am/pm) =
1300 h (as 12 hour fime with am/pm) =
07130 h (as 12 hour fime with am/pm) =
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R lmning _latel

Sam missed his 0151 train from Belmore
station to Central station b_lj 2 minutes!
He needs to be at Central station b_lj
08:30 so he is not late for work.

If he catches the next train, will he make
it in fime?

Usfng a number line, show how /ong his

train jaurne_lj would take.
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3HD Vet to Antiques world | Journey to space Crime  Forgotten League
the 6:33pm 7:31pm scene  10:59pm cup final
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Channel | Robot Cartoon World  Beyond | Airport Movie:  Extreme | International

4 wars frenzy! news | the emergency | Space  sports darts
extreme 1833 1903 | news 2000 Wars update | 2345
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b. IF you furn on the TV at §:22 pm o watch Space Wars. how long do you have fo wait for it fo start?_

c. How long is #he movie ‘Space Wars?____________ _
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The International Space Station (ISS) is a space station or a habitable arfificial satellfe in low Earth orbit
Its first component launched into orbit in 1198 and the last module was fitted in 20Il. The station is expected fo operate until 2028
The ISS often can be seen with the naked eye from Earth. It fakes 90 minutes to orbit the Earth and completes 15.54 orbifs per

day. Astronauts typically spend approximately six months on the ISS.
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Astronauts have very busy les. Each day in orbitis carefly planned using an Onboard Short-Term Plan (OSTP), which shows what is happening for
cach crew member during he course of the day

The [2-hour day on the 1SS begins with a wake-up call The crew have breakfast and run through the jobs for the day Space stations are ke large,
complcated houses. A lof of fime has o be spent on housekeeping chores, such as clearing and repairs. There are 3 meal sessions, although drinks and
snacks are aluays available. Much of the crews fime is spent preparing and carrying out scientific experiments. This may invbve speaking fo scientists

on the ground. At least 2 hours cach day are spent on exercise. Tisis essential fo keep the crew fif and healthy. Many hours can aso be spent
geHing ready for spacewalks. = Eurapean Space Agenoy
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#is Day [12 of #he current Expediton, with #hree astronauts in
space: Tom Newton (USA), Yuri luanoy (Rusia) and Kifie Papadapoulos
(Rustrala), the commander of this expedition

Program a Z-hour schedule for the three astronauts as they
prepare for a spacewalk on Day I15, manage a range of experiments,
talk with students on Earth and do ongoing maintenance o keep the
ISS in perfect working order ahead of the arrival of the new crew

Tom (USA) Yuri (Russia) Kylie (Australia)




image31.png
YZ?VH

.

Yuri

v

00 0100 200 00 0M0 0S00 00 0700 CROD 00 1000 1D 10 10 1400 100 1600 1700 1800 1900 2000 2100 2200 2300 2400

K g/ie

Listed below are some important fhings that need fo be included in each astronaut’s schedule for the day,

* The crew is generally scheduled for sleep from 2130 hours fo 06:00 hours

* The astronauts have 3 meals a day, They need one hour for each meal They enjoy eating fogether bt if fime docs not permit it is not necessary that
they do

Exercise

w2

*+ Each astronaut must do at least 25 hours of physical exercise, using 3 machines: a cycle ergometer, a #readhill and a Resistance Exercise Device. This
must include af least one hour of cardio (freadmill or cycle ergometer) and one hour of resistance exercise. There is only ane piece of each equipment
The astronauts like 4o break up the exercise info 2 sessions: one in the morning and anofher in the afternoon. They may not exercise 20 mindfes before
or affer eating

*+ Each day has a morning Daiy Planving Conference (mDPC) and an evening Daily Planning Conference (eDPC) with Mission Confrol. Each meeting lasts
for at least 30 minetes and all e astronauts must be present at these meetings.

* The astronauts each get some free fime after dinner. Astronauts also need some short break fimes during the day for a snack or a brief rest.
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