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Acceleration

[image: ]If something changes its speed, we say that it accelerates.
It has an acceleration.
Each of these things can accelerate. 
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1. Which statement best describes the acceleration?
Put a tick () in the box next to the best answer.	
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	A
	Acceleration at A is bigger than acceleration at B
	

	 
	
	

	B
	Acceleration at B is bigger than acceleration at A
	

	
	
	

	C
	Acceleration at A is the same as acceleration at B
	

	
	
	

	D
	No acceleration at A or B
	


2. Which statement best describes the acceleration?
Put a tick () in the box next to the best answer.
[image: ]	
		
	A
	Acceleration at A is bigger than acceleration at B
	

	 
	
	

	B
	Acceleration at B is bigger than acceleration at A
	

	
	
	

	C
	Acceleration at A is the same as acceleration at B
	

	
	
	

	D
	No acceleration at A or B
	




3. Which statement best describes the acceleration?
Put a tick () in the box next to the best answer.
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4. Which statement best describes the acceleration?
Put a tick () in the box next to the best answer.
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Physics > Big idea PFM: Forces and motion > Topic PFM2: Moving by force > Key concept PFM2.1: Describing speed
	Diagnostic question

	Acceleration



Overview
	Learning focus:
	Speed is a measure of how fast an object travels: how far it goes in a given time

	Observable learning outcome:
	Identify when speed is changing the most quickly and acceleration is biggest

	Question type:
	Simple multiple choice

	Key words:
	Acceleration, speed



What does the research say?
Introducing and rehearsing vocabulary that allows students to describe observations accurately is an essential first step towards understanding motion. Students do not usually make a clear distinction between speed and acceleration. Often students do not use the word acceleration outside of their science lessons, and instead talk about speeding up or slowing down. Acceleration may be seen as ‘going fast’ (Driver et al., 1994). 
These questions are designed to check students’ understanding of acceleration in a range of situations that they may find challenging.
Ways to use this question
Students should complete the question individually. This could be a pencil and paper exercise, or you could use an electronic ‘voting system’ or mini white boards and the PowerPoint presentation. 
The answers to the question will show you whether students understood the concept sufficiently well to apply it correctly. 
If there is a range of answers, you may choose to respond through structured class discussion. Ask one student to explain why they gave the answer they did; ask another student to explain why they agree with them; ask another to explain why they disagree, and so on. This sort of discussion gives students the opportunity to explore their thinking and for you to really understand their learning needs. 
Differentiation
You may choose to read the questions to the class, so that everyone can focus on the science. In some situations it may be more appropriate for a teaching assistant to read for one or two students.
Expected answers
1. A	2. A	3. D	4. B


How to respond - what next?
Q1. Students commonly select the wrong answer B if they think of acceleration as ‘going fast’. If they recognise B has no acceleration a few students may choose answer D because they link (setting off from) rest with zero acceleration.
Q2. Is similar to Q1 but the situation is different.
Q3. Because both lorries are moving, students may revert to the misunderstanding that links going fast with acceleration to give answer B. Answer C indicates that they may be trying to combine this idea with the understanding that acceleration means a change of speed.
Q4. Tests whether students can apply the idea that acceleration is a change of speed to a decrease in speed. Answer D is likely because it is common for students to separate ideas of slowing down with acceleration. Students to persist in linking acceleration to going faster may choose A.
If students have misunderstandings about identifying acceleration in different situations, it can help to discuss with the class what happens to a car when it accelerates. It is easy to find video clips of cars accelerating that describe acceleration in terms of the time it takes to speed up from 0-60 mph, say. Discussing what this means in pairs or small groups could encourage social construction of new ideas through dialogue. Giving students the opportunity to write a definition of acceleration in their own words can consolidate learning and check individual understanding. This can be extended to explain why slowing down is also acceleration.
The following BEST ‘response activity’ could be used in follow-up to this diagnostic question:
· Response activity: Is it accelerating?
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