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[image: A blue vase

Description automatically generated]
A vase can be made of glass or materials known as ceramics.
Look at the vase in the photograph. 
It is used as an ornament.




Think about the properties of the vase. 
How could you tell that it is made of a ceramic material?
For each statement, tick () one box to show what you think.
	
	I am sure this is right
	I think this is right
	I think this is wrong
	I am sure this is wrong

	A
	The vase is a ceramic material because it is blue.
	
	
	
	

	B
	The vase is a ceramic material because it is smooth.
	
	
	
	

	C
	The vase is a ceramic material because it is brittle.
	
	
	
	

	D
	The vase is a ceramic material because it is tall.
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Overview
	Learning focus:
	Properties can be used to classify types of material as metals or ceramics.

	Observable learning outcome:
	Use physical properties to identify that an object is made of ceramic.

	Question type:
	Confidence grid

	Key words:
	Properties, material, ceramic, brittle



Common preconceptions and misunderstandings
This diagnostic question targets the following misunderstandings that pupils might have:
· properties such as sharpness and mass should be used to classify a material, however, these are properties of the object and not the material itself.
What to know more? Read What does the research say? towards the end of the Teacher Notes.
Ways to use this question
Primary aged children may not have used a confidence grid before. It might be helpful for you to model how to use the grid to indicate how confident you might be feeling about something. Use everyday examples to enable the children to understand different levels of certainty. Examples of this might include: An animal that has feathers and lays eggs is a bird . . . I am sure this is right, or The Sun that we see from Earth is a planet . . . I think this is wrong.
Children should complete the confidence grid individually in order to capture their current understanding. They should be reassured that the questions are designed to uncover their thinking and that ‘getting the answers right’ at this stage is not the most important thing. There will be time for them to share and discuss their ideas with others at a later stage.
Provide sufficient time for the children to think and make their decisions. Answers could be recorded formally as a pencil and paper exercise (using the activity sheet) or you could use the accompanying presentation with an electronic voting system or mini white boards and take additional verbal feedback from children to enable them to explain their reasoning.
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 and/or scribe for a selected number of children. 


Expected answers
Statement C is right, as brittleness is a key property of ceramics.
Statements A, B and D are wrong.
How to respond - what next?
If there is a range of answers, an effective way to respond would be through structured class discussion. Ask one child to explain why they gave the answer they did; ask another child to explain why they agree with them; ask another to explain why they disagree, and so on until some sort of shared understanding has been reached. This sort of discussion gives children the opportunity to explore their thinking and for you to really understand their learning needs. 
A child who is confident that smoothness or height can be used to decide if the vase is made of a ceramic may be thinking only of extensive properties that are dependent on the amount of matter that is present. Other extensive properties include mass, shape, volume, weight and length. Explain to children that the artist creating the vase could easily have added a texture to the ceramic to make it rough or could have made the vase smaller.
It might be helpful for children to think of other materials that can be made smooth but are not made of a ceramic, such as a glass mirror or the surface of an ice rink. Also, to give examples of other things that can be produced to different heights and are, therefore, a property of the object and not the material itself.
A child who is sure that the colour of the vase means that it is a ceramic may be comparing the material only (not the object itself) with a metal, which is shiny. The colour would not distinguish a ceramic from other types of coloured materials, such as polymers or painted metals. It might be helpful for children to think of other materials that can be different colours but are not made of a ceramic, such as paper and fabrics.
If children have misunderstandings about the properties of materials it may help them to think about whether the properties remain if the vase is broken into smaller pieces. They could record their evolving ideas using the statement: I used to think this …  because …   and now I think this … because …  This is an opportunity for them to evidence any progress in learning. 
it is our intention to link each diagnostic question to a dedicated response activity relevant to primary. In the meantime, we refer you to the existing BEST 11-14 activity, which can be found in the ‘Classifying materials’ folder at www.stem.org.uk/best/chemistry-earth-science/big-idea-substances-and-properties, and ask you to use and adapt where you feel appropriate.
· Response activity: Broken chain
What does the research say?
[bookmark: _Hlk40191914]According research (Krnel, Watson and Glažar, 1998) metals have typical properties that enable them to be classified early. However, both extensive properties (e.g. sharpness and mass) as well as intensive properties (e.g. strength, hardness and lustre) are used by some pupils. Extensive properties are properties of the object and not the material itself. 
Another paper (Cersonsky et al., 2017) recommends introducing pupils to three types of material (metals, ceramics and polymers) much earlier in the school curriculum that is currently common. The paper then suggests activities to help pupils to classify these materials using mechanical properties.
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