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Physics for Queensland Units 1 & 2 Fourth Edition
Practical lesson plan
Practical lesson 2.7 Precision and accuracy of thermometers
Recommended teaching time for this lesson: 0.5 x 60 minute period
• 15 minutes of explicit teaching (including suggested classroom activities)
• 15 minutes of practical work
• 30 minutes homework
Getting started
Learning intentions & success criteria
	Students I will:
	I can:

	understand the precision and accuracy of different temperature measuring devices .
	determine:
the temperature in ˚C of tap water using an alcohol-in-glass thermometer
the temperature in ˚C of water at ice point using an alcohol-in-glass thermometer
the temperature in ˚C of water at boiling point using an alcohol-in-glass thermometer
the measurement uncertainty of an alcohol-in-glass thermometer
the change in temperature between tap water and ice point 
the absolute error at ice point
the absolute error at boiling point
the precision of an alcohol-in-glass thermometer
the accuracy of an alcohol-in-glass thermometer.
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Science inquiry
Investigate the precision and accuracy of different temperature measuring devices, such as analogue and digital thermometers, by determining measurement uncertainty. 
Source: Physics 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024 
Advice for teaching this lesson
Things to know before you start teaching
A risk assessment and lab technician notes are available for this practical.
Risk assessment
Lab technician notes
A video demonstration is also available.
Video demonstration
Preparation
Consult with your lab technician the minimum time prescribed by your school prior to teaching this lesson, as materials may need to be ordered or prepared.
Ask students to read through the practical and risk assessment as homework prior to the practical class. You may also ask students to watch the video demonstration. 
Potential difficulties
Pre-test thermometers in the two-hole stopper to ensure that they stay firmly in. Blu-Tack works to hold thermometers in the holes if they are a bit loose.
Add some masking tape to your equipment request so that students can wrap a small amount around the end in order to label the thermometers easily and not leave permanent markings on them.
Expected results
	
	Thermometer A
	Thermometer B

	Tap wWater
	23.5 °C
	24.0 °C

	Ice wWater
	0.0 °C
	0.5 °C

	Boiling
	99.0 °C
	100.5 °C


Notes:
Air pressure at Brisbane Port on day of experiment was 1012 hPA.
Tap water will vary based on local environment.
Practical alternatives 
This practical can be conducted with a hot plate instead of a Bunsen burner if you wish.

Starter activity: Practical overview
Approximate time: 5 minutes 
Activity placement: Place directly above “Aim”
Activity summary: An overview of the purpose of the practical.
Notes for the teacher
Read the aim out loud and relate it to the science understanding subject matter students have been learning about.
Instructions for students
 Think about what you will learn by doing this practical activity.
Practical: Method and safety discussion
Approximate time: 5 minutes 
Activity placement: Place directly above “Method”
Activity summary: A run through of the practical method and discussion of any safety considerations.
Notes for the teacher
Run through the method with students.
Students should have reviewed the risk assessment as homework prior to this lesson. Ask them to identify the safety considerations. Prompt students until all considerations have been identified.
Remind students of best practice to ensure safety in the laboratory or classroom.
Instructions for students
Listen to your teacher run through the practical method.
Discussion questions
What are the key safety considerations for this practical?
What measures should you take to address them?
What are the disposal methods for the materials you will be using?
Helpful hints
Refer to this practical’s risk assessment to help you answer the questions.
Risk assessment
Answers
1. Boiling water. 
Goggles and Apron/Lab cCoat
Method instructs to leave water to cool before disposing. Alternatively, using tongs to dispose of hot water into sink is appropriate.
Practical: Results discussion
Approximate time: 5 minutes 
Activity placement: Place directly above “Discussion”
Activity summary: A class discussion about the results.
Notes for the teacher
Instruct students to complete the discussion questions in their logbooks.
During the last 5 minutes of class come together to discuss the results of the practical, including identification of errors, mistakes and anomalies, and clarification of any misconceptions.
Assign any incomplete questions for homework.
Instructions for students
1.	Answer the Results and Discussion questions in your logbook.
2.	Consider your results and identify any suspected errors, mistakes and anomalies. 
3.	Discuss these with the rest of the class.
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