
Prefixes for units of measurement
Students learn how to write measurements with prefixes, use powers of 10 in scientific notation and round to a specified number of significant figures by working with real-world measurements.
Students will need at least one digital device per pair if teachers choose to use the alternative digital version of the NRICH activity during this lesson.
Learning intentions
To be able to represent numbers with and without prefixes.
To be able to round numbers using significant figures.
Success criteria
I can identify standard prefixes on units of measurement.
I can represent numbers in scientific notation.
I can explain why we use prefixes to represent a unit of measurement.
I can explain what makes a number significant.

Outcomes
A student:
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 MAO-WM-01 
solves problems involving measurement in practical contexts MST-11-05
Associated numeracy outcomes
A student:
chooses and applies efficient strategies to analyse and solve everyday problems involving metric relationships, distance and length, area, volume, time, mass, capacity and temperature N6-2.2
Numeracy Stage 6 (CEC) Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2021.
Content
Applications of measurement
Practicalities of measurement
Identify and convert between the metric units of length: millimetres (mm), centimetres (cm), metres (m) and kilometres (km)
Apply scientific notation to represent numbers involving standard prefixes: nano- (n) for , micro- (µ) for , milli- (m) for , centi- (c) for , kilo- (k) for , mega- (M) for , giga- (G) for  and tera- (T) for , with and without a required number of significant figures
Mathematics Standard 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
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Table 1: lesson summary
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Retrieval practice
	Use the Amplify Classroom activity ‘Scientific notation: number slide’ (bit.ly/sci-no-number-slide) to display the number 205 before converting to scientific notation.
Distribute Appendix A for students to arrange numbers from smallest to largest. Discuss student approaches.
Discuss with students which digits they used to be able to order the numbers. Use this to define significant figures using slide 4 of the PowerPoint Prefixes for units of measurement.
Use slides 5 and 6 to discuss how to determine when numbers are significant.
Students return to Appendix A and round all numbers to 3 significant figures.
	Think-Pair-Share
Pose-Pause-Pounce-Bounce
	Students revise scientific notation and significant figures including the fact that leading zeroes are never significant, zeroes between non-zero digits are significant and trailing zeroes may or may not be significant.

	Activating prior knowledge
	Print, cut and distribute the 2 worksheets from the NRICH activity ‘A question of scale’ (nrich.maths.org/problems/question-scale) or provide digital devices to complete online. Students order the items from largest to smallest and connect them to an order of magnitude.
	Think-Pair-Share
	Students review the sizes of really large and really small objects and connect them to a power of 10.

	Connecting learning
	Use slide 8 to discuss other measurement representations for the NRICH activity. Introduce and define prefixes and display slide 9 to order prefixes and discuss. Define and discuss ‘base units’ before showing relationships between other units and the base unit. Convert relationships to a power of 10.
	Think-Pair-Share
Visibly random groups
Vertical non-permanent surfaces
Gallery walk
Pose-Pause-Pounce-Bounce
	Students connect to prior knowledge of prefixes, powers of 10 and scientific notation.

	Releasing responsibility
	Complete the worked examples from slides 13–15 of the PowerPoint. Students then complete Appendix B.
	Think-Pair-Share
Worked examples (Your turn)
Pose-Pause-Pounce-Bounce
Notes to future forgetful selves
	Students are shown how to write numbers using prefixes.

	Independent practice
	Return to slide 8 for students to convert measurements to the most appropriate prefix before completing Appendix C.
	
	Students apply their knowledge of prefixes to compare measurements in real-world problems.



Activity structure
Please use the associated PowerPoint Prefixes for units of measurement to display images in this lesson.
Retrieval practice
Display screen 2 of the Amplify Classroom activity ‘Scientific notation: number slide (teacher version)’ (bit.ly/sci-no-number-slide) and use the blue and red arrows at the bottom of the screen to create the number 205.
In a Think-Pair-Share (bit.ly/thinkpairsharestrategy) ask students:
What format is this number written in?
What does the power of 10 next to the boxes relate to?
What does the value in the boxes have to be between to be written in scientific notation?
The number is written in standard notation and the power of 10 relates to the magnitude of the number. The value to the left of the decimal place in the boxes must be greater than zero and less than 10 to be considered to be in scientific notation.
Students should be familiar with scientific notation from the Stage 5 Numbers of any magnitude core outcome MA5-MAG-C-01.
Select the pink button labelled ‘Shift digits right () twice to convert the number to scientific notation.
Use the Pose-Pause-Pounce-Bounce questioning strategy (PDF 557 KB) (bit.ly/posepausepouncebounce) to ask students:
If the original number is a decimal number less than one, do we expect the power of 10 to be positive or negative when we represent it in scientific notation?
How do we know what value the power of 10 should be?
The power of 10 should be negative if representing a decimal number less than one. We decide the value of the power of 10 by how many times we need to multiply by or .
If students need more time revising this content, it is suggested that they are shown another example using the Amplify Classroom activity ‘Scientific notation: number slide’ or complete activities from Lessons 2 and 3 of Stage 5 Unit 4 – index laws. Alternatively, the Amplify Classroom activity ‘Scientific notation: number slide (student version)’ (bit.ly/AmplifySciNo) is an option in the Suggested opportunities for differentiation section of this document. Students will need to use the grey left and right arrows to change the place holder values of the red and blue selectors.
Distribute Appendix A ‘Order of magnitude’ to pairs of students. This appendix asks students to order the values by their magnitude from smallest to largest.
Have students compare with another pair of students and explain to each other why they ordered their list in the way they did.
Students should either convert numbers to scientific notation or standard form to compare their magnitudes.
Use the Pose-Pause-Pounce-Bounce questioning strategy to share ideas and reasoning about comparing numbers in scientific notation. Some helpful prompts include:
How can you compare numbers in standard form and scientific notation?
How could you order the numbers in scientific notation using the powers of 10?
What do negative powers of 10 represent?
In a Think-Pair-Share, ask students to identify how many digits they needed to use to place the numbers in the right order in the list and rewrite the numbers using only these digits and zeros.
Students should recognise they only need the 2 largest place value digits to order the numbers.
Explain to students that they have rounded the numbers to 2 significant figures. Display the formal definition of significant figures using slide 4. The Mathematics Standard 11–12 Syllabus (2024) defines significant figures as:
Each of the digits of a number that are used to express it to the required degree of accuracy, starting from the first non-zero digit. For example, has 2 significant figures and when 123 456 is rounded to 3 significant figures, the result will be 123 000.
Students may be familiar with rounding to significant figures from the Stage 5 Numbers of any magnitude Core outcome MA5-MAG-C-01.
Students will benefit from an explanation of the ‘degree of accuracy’ using the activity they just completed. Degree of accuracy means how close a rounded number is to the exact value. The smaller the number of significant figures we round to, the less accurate the number is.
Display slide 5 of the PowerPoint, which shows measurements in scientific notation.
Click to animate the slide to highlight the measurements that end with a zero after the decimal point.
Use the Pose-Pause-Pounce-Bounce questioning strategy to ask students why these zeroes have been included when the measurement was given.
Students may recall that these numbers may be significant figures to the measurement. They are showing the degree of accuracy for the measurement. For instance, 7.20 means the depth has been measured to the nearest hundredth.
In a Think-Pair-Share ask students to determine the number of significant figures that have been provided in the measurements on slide 5 of the PowerPoint.
Ask students to convert these numbers to standard notation and determine the number of significant figures. Ask students to compare the number of significant figures there were in the measurements before converting.


Sample solutions have been provided on slide 6.
Students may notice that the amount of sand for glass production and the wine fermentation vat appear they have been written to 2 significant figures, but they were to 3 significant figures when written in scientific notation.
Use the Pose-Pause-Pounce-Bounce questioning strategy to start a discussion on when a zero is significant. Some suggested prompts include:
When zeroes are between 2 non-zero digits, would it be significant? Why?
When we have a decimal number, is there ever a time when the leading zeroes are significant?
When we have zeroes after non-zero digits when are they significant? How do we know?
When zeros are between 2 non-zero digits, they are always significant. As the definition states, it is each digit after the first non-zero digit and they indicate measured precision, not just placeholders.
Leading zeros in a decimal number are never significant, as they only ever act as placeholders to position the significant figures.
Trailing zeros after non-zero digits can be significant as they can be included as indicators of precision. This can be hard to tell if the level of accuracy has not been specified, but any zeroes at the end of a decimal number are always significant as they show the level of accuracy.
Ask students to return to Appendix A and round the numbers provided to 3 significant figures.
Some students may benefit from further practice of rounding numbers to significant figures from an existing resource.
Activating prior knowledge
1. Print, cut and distribute to each pair the worksheets ‘A Question of Scale (large) printable sheet’ and ‘A Question of Scale (small) printable sheet’ from the NRICH activity ‘A question of scale’ (nrich.maths.org/problems/question-scale).
Teachers could also provide a device between pairs for students to complete the digital version of the NRICH activity ‘A question of scale’. Alternatively, screens 12–17 of the Amplify Classroom activity ‘Scientific notation: number slide (student version)’ (bit.ly/AmplifySciNo) contains an adapted version of this activity. Screens 14 and 17 aggregate class responses. These screens require at least 5 users to be active in the activity.
Alternative approach
An alternative to the NRICH activity is to copy and paste the following prompt into NSWEduChat to generate a worksheet with a list of items that are relevant to students in your local area. The word bank items will need to be reviewed for the accuracy of their referencing between locations.
Prompt script
I am an expert and engaging mathematics teacher creating a worksheet for my Year 11 Mathematics Standard students. I want to develop a worksheet where students have to match the length, height or distance to an approximate power of 10 and determine what unit is appropriate for measurement. Can you create a table, where the first column is different powers of 10, that is, 10^1 to 10^2 metres (which would mean between 10 and 100 metres) and the second and third columns are empty. Then create a randomised word bank for items in the second column which is a list of things that have a height, length or distance that matches the lengths in the first column. Can there be a maximum of one item per category? Can all items in the middle column be relevant and interesting to 16-year-old students living in the {ENTER YOUR LOCAL AREA HERE} area? Can the third column be empty for suggested units of measurement? Can the lengths range from (10^ −10 to 10^ −9) up to (10^9 to 10^10)? Can you provide an answer key?
Provide time for students to match the correct order of magnitude with the measurement descriptor.
In a Think-Pair-Share, ask students to identify, where possible, the unit of measurement they would use to measure each of the items. For example, ‘What unit of measurement would they use to measure the height of a giraffe?’
Ask students to then review their matches, reflecting on both the order of magnitude and its unit of measurement, before receiving feedback on their solutions.
Connecting learning
1. Display slide 8 of the PowerPoint, which shows the approximate measurements of some of the items in the NRICH activity and state to students that the measurements shown on the slide are in scientific notation.
If you choose to use the alternative approach, slide 8 will need to be adjusted to reflect the chosen items from your word bank, along with their measurements given in scientific notation.
1. In a Think-Pair-Share ask students if there is a different way the measurements could be represented or if any have been rounded using significant figures.
Students will revisit the measurements on slide 8 in the ‘Independent practice’ section of this lesson.
Students should recognise that these measures of length could be represented using units of measurement, such as kilometres, millimetres and so on.
Students may also recognise that these measurements will have been rounded to a specific number of significant figures as we cannot accurately measure very large or small items.
Introduce the idea that measurements can be expressed using prefixes and outline that students will develop skills to convert values into these representations.
Define the term ‘prefix’ to students as ‘A group of letters appearing before a base word to make a new word’. Use the prefix ‘milli’ in millimetre as an example. Ask non-volunteer students to provide another example.
Assign students to visibly random groups of 3 (bit.ly/visiblegroups) at vertical non-permanent surfaces (bit.ly/VNPSstrategy).
Display slide 9 of the PowerPoint, which shows 8 prefixes and their symbol and ask students to order the prefixes in relation to their base unit, from the largest to the smallest magnitude, in a list.
Have students do a gallery walk (bit.ly/DLSgallerywalk) to check that their lists are in the same order as other groups. If they do not match, have groups discuss what the correct order would be.
Use the Pose-Pause-Pounce-Bounce questioning strategy to ask students how they knew which order to put the prefixes in.
Students may draw from their prior knowledge to order prefixes. For example, students making connections between the prefixes in the words microchip and nanotechnology, as well as  for ‘milli’ and knowing they mean small. As well as knowing M for ‘Mega’ means large. If the class shows a strong misunderstanding of the order of prefixes, the teacher can step in at any point to provide guidance using examples to connect to their world.
The ‘base unit’ is the fundamental unit on which other measurements are built. Define a metre as a ‘base unit’.
Ask volunteer students what other base units might be.
Students may recognise that litres and grams are other base units.
Have students create a table with 2 columns on their vertical non-permanent surfaces using the prefixes, in order from largest to smallest, as the rows, with the ‘base unit’ of a metre. An example has been provided on slide 10 of the PowerPoint.
Ask students to name the second column ‘Relationship to other units’ and ask them to complete the table by writing any relationships between the units of length they know. For example, a kilometre is 1000 metres or a centimetre is 10 millimetres.
Ask groups to change the second column heading to ‘Relationship to the base unit’ and modify the relationships in their tables to relate only to the ‘base unit’ of a metre. An example can be found on slide 11.
Students should notice that most of the representations increase by a factor of 1000 as you move to larger prefixes.
Use the Pose-Pause-Pounce-Bounce questioning strategy to ask students how writing these numbers in scientific notation is beneficial.


Students should recognise that this relates to the ‘Retrieval practice’ section of this lesson and that we can represent the magnitude of the measurements as powers of 10. This provides us with an easier way to represent the numbers in the table, as there are many zeroes when units of measurement are very large and very small.
Students may benefit from representing the numbers as decimals before converting if they are not confident in representing fractions with negative indices.
In their groups, have students convert the numbers in the table to powers of 10.
Releasing responsibility
1. Ask students to copy the table of prefixes and their powers of 10 relating to the ‘base unit’ into their notes.
1. Use slides 13–15 from the PowerPoint to model worked examples of how to convert a measurement to scientific notation and connect it to the appropriate prefix using the Worked examples (Your turn) method (bit.ly/supportingstrategies).
Click to animate the slides to reveal self-explanation prompts and solutions.
1. Distribute Appendix B ‘Prefix and scientific notation’ to each student to complete.
1. Use the Pose-Pause-Pounce-Bounce questioning strategy to ask students why we use prefixes instead of standard notation or scientific notation.
Students may state that prefixes are used more in daily life to describe these measurements. For example, people are quickly able to understand the size of 7.5 micrometres as opposed to 0.000 007 5 metres.
Ask students to write notes to their future forgetful selves (bit.ly/notestofutureself) using the prior discussion prompts.
Independent practice
1. Return to slide 8 of the PowerPoint and ask students to identify what prefix would be the most appropriate for each measurement and state how many significant figures each measurement contains.
If you choose to use the alternative approach, you will need to complete solutions to match your adjusted slide 8.
Have students compare their solutions with a partner. If they differ, have them work together to find the correct solution.
Distribute Appendix C ‘Comparisons across units’ to each student to complete. This activity asks students to represent measurements in different ways to compare real-world problems.


Assessment and differentiation
Suggested opportunities for differentiation
Retrieval practice
Students may benefit from creating or using a number slide (bit.ly/number-slide) or using the Amplify Classroom activity ‘Scientific notation: number slide’ (bit.ly/sci-no-number-slide) to assist with converting numbers between scientific notation and standard notation.
Students requiring more time to develop their fluency with scientific notation may benefit from engaging with the Amplify Classroom activity ‘Scientific notation: number slide (student version)’ (bit.ly/AmplifySciNo).
Before completing this activity, you will need to set up an Amplify Classroom (bit.ly/createamplifyclassroom) and use the pacing feature to restrict the students to screens 1–3.
Students would benefit from having the functionality of the number slide being modelled to them, by using the blue and red arrows below the display to adjust the value of each digit, the grey chevron arrows to adjust the place value of each digit and the numbers above to alter the numbers by a power of 10. Pacing could then be extended to include screens 1–11 to build fluency with student understanding of scientific notation. Screens 12–17 are related to activating prior knowledge.
Students may benefit from revising negative indices or converting fractions to decimals before engaging with this activity.
Challenge students to order without converting and justifying their order using mathematical language and concepts.
Students may benefit from using their calculator to convert some values.
Ask students to compare rounding with significant figures versus decimal places and discuss contexts for each.
Ask students to explain how significant figures apply differently in scientific notation.
· Break down prompts into simpler sub-questions, for example, ‘What counts as a significant digit in the number 0.0050?’
Activating prior knowledge
Students may benefit from using the computer to research what some of the things on the NRICH activity are before selecting an appropriate power of 10.
Students can be challenged to identify other real-world scenarios where we may use a different unit of measurement than the one that may be assumed to be the most appropriate.
Connecting learning
Students may benefit from converting the numbers on slide 4 of the PowerPoint to standard notation using their calculator to understand their magnitude.
Challenge students to extend to other units of measurement, such as those mentioned in the teacher notes of this section, or to other words they are familiar with that use the same prefixes.
Students may benefit from seeing a centimetre or millimetre as a fraction of a metre using a metre ruler to visualise the relationship between units of length to complete their table.
Students may benefit from matching the scientific notation to the standard notation when modifying their table for the relationship of the prefixes to the base unit.
Releasing responsibility
Challenge students to define times when scientific notation may be easier to understand for a measurement rather than the appropriate prefix.
Students could be challenged to explain when you may want to represent a measurement with a different prefix than the most appropriate one.
Students may benefit from creating or using a number slide (bit.ly/number-slide) or using the Amplify Classroom activity ‘Scientific notation: number slide’ (bit.ly/sci-no-number-slide) to assist with converting numbers between scientific notation and standard notation.
Challenge students to convert measurements that aren’t a direct relationship to a prefix.


Independent practice
Ask students to research other contexts where prefixes are used in real-world situations to create their own questions.
Task students with exploring conversions between metric and imperial units (for example, centimetres to feet) and discuss the implications for rounding and significant figures and connect to direct variation graphs from Unit 2 – show me the money.


Suggested opportunities for assessment
Retrieval practice
Students’ ability to convert between scientific notation and standard notation is assessed using Appendix A and prompts in this section.
Students’ understanding of the magnitude of the numbers written in different forms is assessed, which relates to the order of prefixes later in the learning episode.
Students’ understanding of rounding significant figures is seen when students adjust numbers in Appendix A.
Activating prior knowledge
Students’ ability to visualise and match the appropriate unit to measures of length is assessed during the NRICH activity in this section.
Students’ understanding of when to use different units of measurement is seen in the class discussion.
Connecting learning
Students’ prior knowledge of prefixes and their order in magnitude can be seen in discussions and when ordering them in this section.
Students’ tables can be seen on vertical non-permanent surfaces, so the teacher can provide feedback if any misconceptions or misunderstandings of prefixes arise.
Observe students as they work in pairs, listening for correct reasoning and terminology used.
Releasing responsibility
Collect Appendix B as evidence of student learning of how to apply scientific notation to represent numbers involving standard prefixes.
Students’ Working mathematically skills of understanding and communication are seen when justifying why we use prefixes.
Teachers could ask each student to write down one example measurement and explain why it has that many significant figures as an exit ticket (bit.ly/exitticketstrategy).
Use questioning prompts to assess students’ understanding of appropriate unit prefixes and rounding with significant figures.
Independent practice
Review Appendix C for correctness and use of significant figures aligned with the context.

[bookmark: _Appendix_A]Appendix A
Order of magnitude
Order the numbers by their magnitude from largest to smallest.
1. 
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Prefix and scientific notation
	#
	Scientific notation
	Metric unit
	In units with prefix

	1
	g
	mg – milligrams
	5.0 mg

	2
	g
	
	

	3
	
	
	8.4 µL

	4
	
	
	2.5 km

	5
	g
	
	

	6
	
	
	1.1 GL

	7
	m
	
	

	8
	
	
	7.3 Tg

	9
	m
	
	

	10
	
	
	15 µg




[bookmark: _Appendix_C]Appendix C
Comparisons across units
1. You have timber boards each 1.253 metres long. You need to build 50 tables, each requiring 250 centimetres of timber.
1. Represent the 250 centimetres in metres.
1. How many boards do you need to buy?
1. Is it realistic to say you make a fraction of a table? How does that affect your solution?
Is the calculation still the same if you rounded each measurement to 2 significant figures prior to calculating?
A concrete mixer requires 0.753 kilolitres () of water per batch. You have a water tank holding 500 425 millilitres ().
1. Represent both measurements in litres.
1. How many full batches can you mix?
Given the large tank and approximate batch size, how precise does your answer need to be? How many significant figures do you suggest?
A tablet contains 512 mg of paracetamol.
1. Represent this in grams to one significant figure.
Calculate the percentage of the tablet that contains the drug using the rounded amount, considering tablets are 0.7 grams.
A droplet of perfume released into the air might have a volume of 0.83333 microlitres. The standard perfume bottle holds 50 millilitres.
1. Write each of these measurements in litres to 2 significant figures.
How many sprays do you get out of each bottle?
A data centre’s cooling system might circulate   litres of water per day.
1. Express this with the appropriate prefix.
1. How many water trucks would you need to fill the system to its capacity, given a water truck can hold 18 000 ? Explain why.

Sample solutions
Appendix A – order of magnitude
	Original number
	Standard form
	Scientific notation
	Rounded (min. sig. figs. to keep order)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Appendix B – prefix and scientific notation
	#
	Scientific notation
	Metric unit
	In units with prefix

	1
	g
	mg – milligram
	5.0 mg

	2
	g
	Mg – megagram
	3.2 Mg

	3
	L
	µL – microlitre
	8.4 µL

	4
	m
	km – kilometre
	2.5 km

	5
	g
	ng – nanogram
	6.7 ng

	6
	L
	GL – gigalitre
	1.1 GL

	7
	m
	cm – centimetre
	9.9 cm

	8
	g
	Tg – teragram
	7.3 Tg

	9
	m
	µm – micrometre
	4.6 µm

	10
	L
L
	µg – microgram
	15 µg




Independent practice
	Measurement
	Size in metres
	Scientific notation
	Measurement with appropriate prefix

	Diameter of a water molecule
	0.000000000275 m
	m
	0.275 nm (nanometres)

	Diameter of the Sun
	148 600 000 000 m
	m
	148.6 Gm (gigametres)

	Diameter of the smallest bacterium
	0.0000002 m
	m
	200 nm (nanometres)

	Diameter of the Moon
	3 474 000 m
	m
	3.474 Mm (megametres)

	Distance light travels in 1 millisecond
	300 000 m
	m
	300 km (kilometres)

	Diameter of a red blood cell
	0.000007 m
	 m
	7 µm (micrometres)

	Distance sound travels in 1 second in the air
	343 m
	m
	no prefix needed

	Depth of the Mariana Trench
	10 984 m
	m
	10.984 km (kilometres)

	Diameter of human hair
	0.000055 m
	m
	55 µm (micrometres)

	Distance around the equator
	40 075 000 m
	m
	40.075 Mm (megametres)




Appendix C – comparisons across units
1. Timber boards for tables
1. Required timber per table = 250 cm = 2.50 m
1. Total timber needed 

Answer: 99 boards (rounded down)
1. You cannot build a fraction of a table, so you would round the number down to the nearest whole number.
1. If rounded to 2 sig figs:
1.253 → 1.3 m
2.50 → 2.5 m

Conclusion: the answer changes. Rounding before calculating reduces accuracy – better to round after the calculation.
1. Concrete mixer water use
1. 0.753 kL = 753 L
Tank = 500 425 mL = 500.425 L
1. 
Answer: zero full batches
1. Since you can mix a fraction of a full batch, rounding to 2–3 significant figures is practical to get a fraction of the tank to mix.


1. Paracetamol tablet
1. 512 mg = 0.512 g
Rounded to 1 sig. fig → 0.5 g

1. Perfume spray volume
1. Bottle: 
Droplet:

 sprays
1. Data centre cooling
1. 

Answer: 139 trucks, as you would need an extra truck to bring the last bit to fill the data cooling centre.
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