Questioning 

The use of questions to challenge thinking
OFSTED: KS3 Science

'Most science lessons include the use of questions to check that pupils are following instructions. Questioning is often brief and staccato, with questions stemming directly from the information being given. The use of questions is effective in preparing pupils for practical activity but fails to challenge pupils to think. Sometimes instructions given orally are repeated in worksheets and again by the teacher individually so that pupils believe that they do not need to concentrate fully during the whole class introduction or master the skill of the following instructions unaided.

In the good lessons observed by HMI, questions such as 'Why?' and 'What if?' were used to challenge pupils to offer their own explanations or use their knowledge to predict effects. The use of such questions enabled the teachers to establish how well pupils were gaining knowledge and understanding, encouraged them to articulate their developing scientific ideas and promoted discussion. Teachers who made good use of this style of questioning were often less occupied with the management of practical activity and made interaction with pupils a priority. This is illustrated in the following example (from an HMI report):

'Questioning which probes pupils' understanding is a feature of all lessons, not just those in which the whole class taught together. When pupils are engaged in practical activity they are involved in discussions with the teacher about what they are doing. This might relate to the details of their planning, their prediction or what they can tell from the emerging patter of results obtained.' 

	Category 
	Thinking Process 

	Knowledge 
	· Observation and recall of information. 

· Knowledge of events/places etc. 

· Knowledge of ideas. 

	Comprehension 
	· Understand information. 

· Tell how you feel about something. 

· Translate knowledge into new concepts. 

· Summarise. 

	Application 
	· Use information. 

· Use methods, concepts, theories, in a new situation. 

· Solve problems using required knowledge/skills. 

	Analysis 
	· See patterns/relationships 

· Recognise hidden meaning - fact/opinion 

· Compare/contrast. 

· Relevant/irrelevant. 

· Cause/effect. 

	Evaluation 
	· Give an opinion - judge. 

· Make choice based on reasoned argument. 

· Assess. 

· what could do differently 

	Synthesis 
	· Use old ideas to create new ones. 

· Hypothesise. 

· Generalise. 

· Predict, draw conclusions. 


Adapted from G&T Guidance and an idea by Ian Bowles 

	Category 
	Thinking Process 
	Goldilocks 

	Knowledge 
	· Observation and recall of information. 

· Knowledge of events/places etc. - 

· Knowledge of ideas. 
	What happened in the story?
What did Goldilocks do in the bears' home? 

	Comprehension 
	· Understand information. 

· Tell how you feel about something. 

· Translate knowledge into new concepts - compare. 

· Interpret facts, order, group. 
	Why did it happen this way?
Why did Goldilocks like the little bear's bed best? 

	Application 
	· Use information. 

· Use methods, concepts, theories, in a new situation. 

· Solve problems using required knowledge/skills. 
	What would you have done?
What would have happened if Goldilocks had come to your house? 

	Analysis 
	· See patterns. 

· Recognise hidden meaning. 

· Identify components/order. 
	Which part did you like best?
Which parts could not be true? 

	Synthesis 
	· Use old ideas to create new ones. 

· Generalise. 

· Predict, draw conclusions. 
	Can you think of a different ending?
What would you have done if…? 

	Evaluation 
	· Compare ideas/judge. 

· Make choice based on reasoned argument. 

· Assess. 
	What do you think of the story?
Was Goldilocks good or bad? Why? 


  

	Questions that can help to extend children's thinking 

	Ask children who are getting started with a piece of work: 

	How are you going to tackle this? 

	What information do you have? What do you need to find out or do? 

	What operation/s are you going to use? 

	Will you do it mentally, with pencil and paper, using a number line, with a calculator…..? Why? 

	What method are you going to use? Why? 

	What equipment will you need? 

	What questions will you need to ask? 

	How are you going to record what you are doing? 

	What do you think the answer or result will be? Can you estimate or predict? 

	Make positive interventions to check progress while children are working, by asking: 

	Can you explain what you have done so far? What else is there to do? 

	Why did you decide to use this method or do it this way? 

	Can you think of another method that might have worked? 

	Could there be a quicker way of doing this? 

	What do you mean by…..? 

	What did you notice when……? 

	Why did you decide to organise your results like that? 

	Are you beginning to see a pattern or a rule? 

	Do you think that this would work with other numbers? 

	Have you thought of all the possibilities? How can you be sure? 

	Ask children who are stuck: 

	Can you describe the problem in your own words? 

	Can you talk me through what you have done? 

	What did you do last time? What is different this time? 

	Is there something that you already know that might help? 

	Could you try it with simpler numbers….fewer numbers….using a number line….? 

	What about putting things in order? 

	Would a table help, or a picture/diagram/graph? 

	Why not make a guess and check if it works? 

	Have you compared your work with anyone else's? 

	During the plenary session of a lesson ask: 

	How did you get your answer? 

	Can you describe your method/pattern/rule to us all? Can you explain why it works? 

	What could you try next? 

	Would it work with different numbers? 

	What if you had started with….. rather than…? 

	What if you could only use….? 

	Is it a reasonable answer/result? What makes you say so? 

	How did you check it? 

	What have you learned or found out today? 

	If you were doing it again, what would you do differently? 

	Having done this, when could you use this method/information again? 

	Did you use any new words today? What do they mean? How do you spell them? 

	What are the key points or ideas that you need to remember for the next lesson? 


  

  

