MATHEMATICS
Year 3

Measuring cylinder

Information

Objectives

•
To find a difference between two two-digit numbers using the nearest multiple of 10 as a marker

•
To read and interpret scales to the nearest labelled division

Prior learning

To benefit from this lesson, children should:

•
know pairs of numbers with a total of 10;

•
have experienced counting up to the next 10;

•
have experienced finding a difference by counting on.

Vocabulary

multiple of 10, rounding up, millilitre, ‘how many more to make …?’, difference

Resources

•
interactive whiteboard and/or data projector linked to a laptop

•
software which enables the visual representation of scales (in this Example, Measuring Cylinder interactive teaching program (ITP))

•
pupil dry wipe boards

ICT skills needed by teachers

To teach this lesson, teachers need to know how to:

•
use Measuring Cylinder ITP and use interactive whiteboard software tools to annotate it.

Preparation for this lesson

Load the ITP and have the interactive whiteboard tools on screen.

Lesson extract
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Starter

Write a two-digit number on the board, e.g. 37, and ask the children what we add to 37 to reach the next multiple of 10. Discuss with the children the importance of the units digit and establish that the question involves the addition of 3 to 7 to make 10.

Ask the children a series of questions that highlight the importance of the units digit when rounding up any two-digit number to the nearest multiple of 10.

Q
What do you add to 6 to make 10?

Q
What to you add to 16 to make 20? What do you add to 26 to make 30?

Q
What is the next multiple of 10 after 56? What do you add to 56 to make 60?

Q
What is the next multiple of 10 after 76? What do you add to 7 to make 8?

Ask similar questions starting with a different single-digit number, e.g. 8.

Q
What do you add to 8 to make 10? What do you add to 28 to make 30?
What is the next multiple of 10 after 38? What do you add to 38 to make 40?

Main activity

Launch the ITP Measuring cylinder. Explain to the children that this shows a measuring cylinder where you can add and remove liquid using two taps. Set the maximum level to 50 and set the scale to 1. Discuss the scale and explain that the units are in millilitres. Put some liquid in the cylinder by clicking on the ‘tap’. Click again on the tap to stop the flow when there are 27 ml of liquid in the cylinder.

Q
How much liquid is there in the cylinder?

Ask the children to use the scale to identify the level of liquid in the cylinder and record their answer on their mini-whiteboard. Click the current level button to reveal how much liquid is in the cylinder.
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Say that you now want 50 ml of liquid in the cylinder.

Q
How many more millilitres must we need to add to the cylinder?

Ask the children to work with a partner and calculate the answer. Collect and discuss children’s suggestions, sharing any jottings the children made to help them with the calculation.

Show how to use the scale on the cylinder as a vertical number line. Model for the children the process of counting on from the current level 27, to 50. Record the steps from 27 to 30, 30 to 40, and 40 to 50.
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Q
How does this help us to find the number of millilitres we add to 27 to reach 50?

Ensure that the children can see that finding the sum of the steps gives the answer 23 ml.
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Use the inlet control panel to set the amount of liquid to 23 ml. Click on the tap to start the flow to check that this additional amount of liquid brings the new level of liquid up to 50 ml.

Tell the children that you are now going to drain some of the liquid in the cylinder until only 18 ml are left. Set the level indicator at 18 ml.

Q
How many millilitres do we need to drain away?

Ask the children to work out the answer and to record this on their whiteboards with any jottings they need to make.

Annotate the cylinder to show how the scale can be used as a number line. Model how to count up in steps from 18 ml to 50 ml. At each stage ask the children for the step size and record the jump and the step size on the scale. Agree that the answer is 32 ml. Explain that we could also count back from 50 ml to 18 ml, using the scale in a similar way.
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Click on the drain button and set the liquid to be removed at 32 ml.
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Click on the tap and confirm that the level drops to 18 ml.

Set the children the five quantities: 26 ml, 7 ml, 39 ml, 14 ml and 43 ml. In each case they are to work out how much more liquid must be added to reach 50 ml. Encourage them to use jottings as below:




Collect and discuss children’s answers. Return to the annotated cylinder and establish that we can combine the steps of 10 into one step. This will give a multiple of 10. Work through the example 26 ml to establish that in this case the jumps would be 4 and 20, and the answer is 24 ml. Emphasise that this involved counting up to the nearest multiple of 10, 30, and then from 30 in 10s to 50. Ask children to carry this out for 14 ml and 7 ml.

Explain that now the children are to work in pairs and set their own questions. They are to work out how much liquid needs to be added to a given quantity, e.g. 38 ml, to make 90 ml. After they have set five such questions and worked out their answers, they can change the 90 ml to another multiple of 10, e.g. 70 ml, and set themselves another five questions to answer.

Once pairs have completed this task, they swap questions and answer one another’s questions.

Plenary

On the ITP, set the maximum value to 100, with the intervals at 1. Ask children for one of their questions and with the class work through the answer using the ITP. Reinforce the two steps; count up to the nearest 10; then count up in 10s to find the step size representing the multiple of 10.

Change the scale to 10. Tell the children that the cylinder still has a maximum capacity of 100 ml but that the intervals have a value of 10 ml.

Click the current level button (so that the level is not showing) and the hide scale button (to remove the numbers from the scale). Hide the inlet control panel (to allow liquid to enter freely). Turn on the tap to start filling the cylinder with liquid. Turn off the tap at a suitable level and ask:

Q
Can we work out how much liquid is in the cylinder, even though the numbers on the scale are hidden?

Take suggestions and ask a child to describe how they worked out the level. Show how counting in 10s can help as each of the small divisions on the scale represents 10 ml. Click on the current level button to check and reveal the current level of the liquid.

Move the red marker to give a target level for the children to calculate how much liquid should be added or drained to reach this marker. Invite a child to come up to the whiteboard and draw on the two steps that will give the answer. Remind children that the method they have been using is to first move to the nearest multiple of 10, and then in multiples of 10 to the answer. With practice, they will be able to do this in their heads. End the lesson by asking the class to work out in their heads what to add to 25 ml to make 60 ml. Have them say the answer in unison.

Notes

Links to the Framework for teaching mathematics

The lesson links to units on mental calculations strategies (+ and –) and measures, including problems.

Context of this lesson

This lesson could be used in Unit 12 of the autumn term from the sample medium-term plans.

Why use ICT?

The advantages of using ICT are as follows.

•
ICT allows teachers to project enlarged visual images for whole-class demonstration and discussion.

•
The interactivity of the software is motivating and stimulating.

•
The interactive whiteboard software enables you to annotate easily and directly onto the screen.
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