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Ammonium chloride
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Description automatically generated with medium confidence]
White ammonium chloride crystals decompose (break down) when heated. Ammonia and hydrogen chloride gases are formed.
The chemical equation for the reaction is


ammonium chloride →ammonia +hydrogen chloride


Some students discuss whether the reverse reaction is possible. Can ammonia and hydrogen chloride react wo form ammonium chloride?
Who do you agree with and why?

 (
Aisha:
 Yes. The ammonia and hydrogen chloride could react to make ammonium chloride
.
) (
Maya
:
 
No. A chemical change is irreversible.
)


 (
Laila
:
 
No. Ammonium chloride is the reactant. It cannot become the product.
)
 (
Sienna:
 Maybe. I can’t tell without knowing more about ammonia, hydrogen chloride and ammonium chloride
.
)













	Cards for 
Ammonium chloride

	

	Aisha: Yes. The ammonia and hydrogen chloride could react to make ammonium chloride.
	Maya: No. A chemical change is irreversible.

	Laila: No. Ammonium chloride is the reactant. It cannot become the product.
	Sienna: Maybe. I can’t tell without knowing more about ammonia, hydrogen chloride and ammonium chloride.





	Cards for 
Ammonium chloride

	

	Aisha: Yes. The ammonia and hydrogen chloride could react to make ammonium chloride.
	Maya: No. A chemical change is irreversible.

	Laila: No. Ammonium chloride is the reactant. It cannot become the product.
	Sienna: Maybe. I can’t tell without knowing more about the ammonia, hydrogen chloride and ammonium chloride.
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	Diagnostic question

	Ammonium chloride



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:
	Recognise that some chemical reactions are reversible

	Question type:
	Talking heads

	Key words:
	chemical reaction, reversible



What does the research say?
[bookmark: _Hlk94180516]Van Driel (2002) states that introductory courses generally present chemical reactions as taking place in one direction only. He points out that this means that the introduction of the idea of chemical equilibrium requires students to revise their initial conception of a chemical reaction. 
Ways to use this question
This task is intended for discussion in pairs or small groups. It can be done as a pencil and paper exercise or projected onto a screen.
Students should read the statements and follow the instructions on either the worksheet or the PowerPoint. Listening in to the conversations of each group will often give you insights into how your students are thinking. Each member of a group should be able to report back to the class.
Feedback from each group can be used, with careful teacher questioning, to bring out a clear description or explanation of the science. 
Differentiation
The quality of the discussions can be improved with a careful selection of groups; or by allocating specific roles to students in each group. For example, you may choose to select a student with strong prior knowledge as the scribe. They may question the others and only write down what they have been told. This strategy encourages contributions from more members of each group. 
NB in any class, small group discussions typically improve over time and a persistence with this strategy is often very successful in the medium to long term.
Expected answers
Aisha is correct because this reaction is reversible.
However, students may not necessarily know whether the reaction is reversible so they may legitimately agree with Sienna. The important part of Sienna’s response is that the reaction may be reversible. She accepts this as a possibility.
How to respond - what next?
It is not uncommon for students to be taught at a younger age that chemical change is irreversible so students may understandably continue holding onto the idea that a chemical reaction as a one-way process. If students agree with Maya or Laila, then they may need support in developing their concept of a chemical reaction to include the possibility of a reversible reaction. 
If students have misunderstandings about the idea of a reversible reaction it may help to demonstrate the reverse reaction in which ammonia and hydrogen chloride react to form ammonium chloride.  The following BEST ‘response activities’ could be used in follow-up to this diagnostic question:
· Petri dish reaction
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