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Teacher notes






Electromagnets 

Aims 

This is an alternative lesson for P2, 1.7 Electromagnets. In this lesson, students start looking at a 
6-mark question. The aim of the lesson is to move students towards answering the question, using knowledge they have from previous lessons, and covering new learning objectives related to the Student Book. 

This lesson is designed to be a direct replacement for the Teacher Handbook lesson for this topic. 
It covers the following learning objectives: 

· State what an electromagnet is

· Describe how to measure current 

· Explain how to test the strength of an electromagnet 

· Explain three ways to change the strength of an electromagnet

· Apply knowledge in the context of a 6-mark question.

Big Question 

Rosie is building an electromagnet. She has set her electromagnet circuit up with an aluminium core, a wire wrapped around the core ten times, a 6V power pack, an ammeter, and a variable resistor. 

Explain to Rosie how she could test the effectiveness of her magnet and improve its design. 
(6 marks, QWC)

Question requirements 

For students to be able to answer the question, they need to: 

	Learning outcome
	Answer

	State what an electromagnet is.
	A temporary magnet produced using an electric current.

	Describe how to measure and change the current of a circuit.
	Rosie can test the current through her circuit using an ammeter. She can alter the current using the variable resistor. If she increases the resistance the current will decrease. If she decreases the resistance the current will increase.

	Explain how to test the strength of an electromagnet.
	She can test how many paper clips the electromagnet picks up. This will indicate how strong the electromagnet is because the paper clips are made of a magnetic metal. The more paperclips the electromagnet picks up, the stronger the electromagnet.

	Explain three ways to change the strength of an electromagnet.
	The strength of an electromagnet depends on:

· the number of turns, or loops, on the coil. More turns of wire will make a stronger electromagnet.

· the current flowing in the wire. More current flowing in the wire will make a stronger electromagnet.
· the type of core. Using a magnetic material in the core will make a stronger electromagnet.


Question marking guidance 

Rosie is building an electromagnet. She has set her electromagnet circuit up with an aluminium core, a wire wrapped around the core ten times, a 6V power pack, an ammeter, and a variable resistor. 

Explain to Rosie how she could test the effectiveness of her magnet and improve its design.
(6 marks, QWC)

1–2 marks

There needs to be a basic description of how to test the electromagnet or how to increase the strength of the electromagnet. Students should give at least two of the scientific points below.  

3–4 marks

There needs to be a clear description of how to increase the strength of the electromagnet, including at least one suggestion and an idea of how to test it. Students should give at least four of the scientific points given below. Spelling and grammar is mostly correct.

5–6 marks 

There needs to be a detailed explanation of how the electromagnetic can be strengthened and tested, clearly highlighting at least two methods. Spelling and grammar is nearly all correct and the answer is well structured. Students should give at least six of the scientific points below. 

Scientific points 

· Rosie can test the current through her circuit using an ammeter. 

· She can test the strength of her magnet by seeing how many paper clips it picks up. 

· Paper clips are made of a metallic metal. The more paperclips the electromagnetic picks up, the stronger the electromagnet is. 

· Rosie could increase the number of turns on her coil. This would increase the strength of her electromagnet. 

· Rosie could increase the current. This would increase the strength of her electromagnet.

· The strength of the electromagnet can be increased by increasing the current running through the circuit. 

· Rosie could replace her aluminium core with an iron core. This would increase the strength of the electromagnet. 

· This is because aluminium is not magnetic. Iron is magnetic.

	Starter
	Support/Extend
	Resources

	Introducing the question (5 minutes) 

Give students the Question-led lesson student sheet and write the Big Question on the board. Explain to students that by the end of the lesson, they will be able to answer the question. Students should record the key words and answers to the question requirements table as they move through the lesson. 

What is an electromagnet? (5 - 10 minutes)

Demonstrate an electromagnet in the lab or using a video clip. Show that it can be switched on and off, and that it can be adjusted in strength.
	
	P2 1.7 Activity: Question-led lesson

	Main
	Support/Extend
	Resources

	Changing the strength of electromagnets 
(30 minutes) 

Students carry out a practical to investigate the effects on the strength of electromagnets of changing different variables, by taking part in a circus activity. Students will change the current, the number of turns on the coil, and the material used as the electromagnet core in their experiments. For the purpose of this lesson, students should not complete the questions on the activity sheet, but instead complete the interactive screen and their Big Question. Students can use the interactive screen to complete sentences about the strength of an electromagnet using key words

Question-led activity (10 minutes)

Students answer the Big Question and then use the mark scheme to check their answers.
	Support: A support sheet is available that includes partially-filled results tables.

Extension: When forming their hypotheses, students should be encouraged to suggest quantitative predictions based on scientific understanding.
	P2 1.7 Interactive: Changing the strength of electromagnets

P2 1.7 Interactive: changing the strength

	Plenary
	Support/Extend
	Resources

	Identifying ways to improve (5–10 minutes)

Working in pairs, students should list ways to improve their work, first suggesting their own improvements and then looking at their partner’s work to suggest improvements or to look for good ideas on how to improve their own answer. 
	Support: Students may struggle identifying how they can improve the quality of their writing (structure, spelling). Sharing the best answer from the class will help students appreciate the difference in QWC. 
	

	Homework
	
	

	Students should revise their answer using their improvements identified in the plenary. 
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