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Measuring the volume of the lungs

Aims

In this practical students will: 

· design a system for measuring the volume of their lungs

· find a value for their lung volume.

Students will be working scientifically to:

· use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety 

· make and record observations and measurements using a range of methods for different investigations

· present observations and data using appropriate methods, including tables and graphs.

Students will be using the following numeracy skills:

· make accurate measurements. 

Teacher notes 

· If the starter activity has not been attempted, take time to introduce the concepts of inhaling and exhaling. You may wish to use the bell-jar model if available.

· If you carry out the starter activity to measure breathing rate, the students should record the result for use on the practical sheet.

· The practical involves a lot of water, so establish behavioural expectations for the activity and procedures for any spillages. Have cloths or paper towels ready for such an event.

· Encourage students to extend the activity by calibrating to 250 cm3, and initiate a discussion about accuracy being achieved by improved apparatus readings.

· Students will need to share their data to allow them to fill in the table. The table could be extended to include known groups within the class.

· The skill sheet Accuracy and precision is available on Kerboodle to assist students attempting the extension questions.
Answers 

Prediction

No. Students are different sizes so will have different-sized lungs.

Questions

1
no

2
Larger students may have larger lung volumes.
Students with any breathing problems such as colds or asthma may have smaller volumes.

3
Larger students will have a larger thorax, so will probably have larger lungs and exchange 
more air.


Students with breathing problems may have a smaller lung volume due to narrowed airways or mucus.

Extension

1
Credit any sensible suggestions. 

For example: Incomplete seal around the mouthpiece, some air might escape through the nose, not making a full breath out, cannot completely empty the lungs of air, volume not accurate.

2
For example, calibrating the bottle to 100 cm3 rather than 500 cm3.

3
Breaths per minute increase, lung capacity remains unchanged, therefore total volume of air breathed per minute would increase.

Access sheet

To save time, or for support, you could pre-calibrate the bottles, and provide a formula for calculating total volume breathed in a minute. An access sheet for this has been prepared.

Technician notes 

Safety

· Large volumes of water can be heavy.

· If water is spilt, it forms a slip hazard.

· Students must be made aware that between each individual the tubing must be sterilised, or a clean mouthpiece fitted.

· Be aware of any students with respiratory issues who may need to be advised against doing the activity.

· Make sure students act sensibly when breathing out as long as possible and do not make themselves ill.

Equipment and materials

· 2.5 litre plastic drinks bottles

· waterproof marker pens

· 500 cm3 measuring cylinders

· rubber tubing of a very wide bore, for example, corrugated tubing 

· large bowl or trough (or large sink)
· antiseptic wipes or disposable mouthpiece

· funnel (optional)
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