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A revision website uses an analogy to help students to understand dynamic equilibrium.
The analogy describes a person who runs up a down escalator.
The person remains in the same position

1.	State one way in which this analogy helps to explain dynamic equilibrium.
…………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………….
2.	State one way in which this analogy does not help to explain dynamic equilibrium.
…………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………….
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Chemistry > Big idea CCR: Chemical reactions > Topic CCR8: Chemical equilibrium > Key concept CCR8.1: Dynamic equilibrium
	Response activity

	Escalator analogy



Overview
	Learning focus:
	At dynamic equilibrium the rate of the forwards reaction is equal to the rate of the reverse reaction meaning that the reaction mixture contains both reactants and products.

	Observable learning outcome:
	Explain, in terms of the equal rates of the forwards and reverse reactions, why no macroscopic changes are observed when a system is at dynamic equilibrium.
Recognise that if a reaction is at dynamic equilibrium the reaction mixture will contain both reactants and products.

	Activity type:
	Critiquing a representation

	Key words:
	Dynamic equilibrium



This activity can help develop students’ understanding by addressing the misunderstandings revealed by the following diagnostic questions:
· Constant colour
· Manufacturing ammonia
What does the research say?
Van Driel (2002) discusses how introductory chemistry courses generally present chemical reaction as taking place in one direction only and as always proceeding to completion this means that when introduced to chemical equilibrium students are required to revise their initial conceptions of a chemical reaction.
Both Van Driel (2002) and Pedrosa and Dias (2000) mention the misconception that at dynamic equilibrium students may think that no reaction is taking place. Van Driel comments that some students think that a chemical reaction must be observable.
Pedrosa and Dias (2000) mention the importance of students having an adequate understanding of the concept of a system including the idea of a reaction mixture (that includes both reactants and products). 
Van Driel (2002) found that it helped some students to distinguish between the “outside” and the “inside” of the equilibrium system. The “outside” represents the observable macroscopic properties and the “inside” describes the unobservable sub-microscopic processes. In other words, students needed to think at two different levels in order to understand what was happening. 

Raviolo and Garritz’s literature review (2009) found that very few analogies illustrate the dynamic nature of equilibrium in terms of the breaking and making of chemical bonds meaning that there may be a lack of explanation at the molecular level in school textbooks and resources. 
Ways to use this activity
Students should complete this activity in pairs or small groups, and the focus should be on the discussions. It is through the discussions that students can check their understanding and rehearse their explanations.
Students should work together to answer the questions on either the worksheet or the PowerPoint. Giving each group one worksheet to complete between them is helpful for encouraging discussion, but each member should be able to report back to the class. Listening in to the conversations of each group will often give you insights into how your students are thinking. 
Ending with the students completing the worksheet or questions from the PowerPoint individually, might help them to consolidate their learning.
Differentiation
You may choose to use simplified worksheets for some students, for example with gaps to fill in so they can focus on the science. In some situations it may be more appropriate for a teaching assistant to read and/or scribe for one or two students.
Expected answers
1 This analogy helps to explain that when the rate of the forwards reaction is equal to the rate of the reverse reaction there is no overall change (and hence there is no observable change).
2 This analogy does not help to explain what happens at the sub-microscopic level. It does not explain the “dynamic” aspect of equilibrium where individual molecules are changing. It does not explain why there are a mixture of reactants and products in the reaction mixture at dynamic equilibrium.
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