
Teacher’s and Student’s Questions 

 

Table 1: Teacher questioning approaches to stimulate productive thinking (after Chin, 2007) 

Productive thinking 

stimulating 

questions 

Questioning 

approach 

The features of teacher questions 

Socratic questioning Pumping Encouraging pupils to further articulate their 

thoughts and ideas through explicit requests and 

giving positive feedback 

Reflective toss Posing a question in response to a previous 

utterance made by a pupil in order to throw the 

responsibility of thinking back to the pupils 

Constructive 

challenge  

Posing a question to challenge pupils’ thinking 

rather than giving them direct corrective 

feedback 

Semantic tapestry Multi-pronged 

questioning  

Posing questions from different aspects of a 

problem to stimulate pupils to think deeply 

Stimulating 

multimodal 

thinking 

Pose questions to articulate pupils’ ideas in 

different forms (verbal, diagrams, visual images, 

symbols), which encourages pupils to think in a 

variety of modes 

Focusing and 

zooming 

Posing questions that encourage pupils to think at 

both the macro and micro level or to zoom in and 

out, alternating between a big broad question to a 

more specifically focused question 

Verbal jigsaw Association of 

key words and 

phrases 

Posing questions to identify and articulate the 

key words or phrases associated with the topic, 

which helps pupils to master the salient concepts 

and important scientific vocabulary 

Verbal cloze Pausing in mid-sentence to allow pupils to fill-in-

the-blanks to complete it 

Framing  Question-based 

prelude 

Posing questions as a preface to subsequent 

presentation which may focus pupil thinking 

Question-based 

outline 

Presenting a big, broad question and subordinate 

or related questions, which helps pupils to see the 

links between the big question and the 

subordinate ones 

Question-based 

summary 

Giving an overall summary question to 

consolidate the key points 

 

Reference: 

Chin, C. (2007). Teacher questioning in science classrooms: Approaches that stimulate 

productive thinking. Journal of Research in Science Teaching, 44(6), 815-843. 

 



Teacher’s and Student’s Questions 

 

Table 2: Teachers’ feedback to pupils’ response (adapted from Chin, 2006) 

Nature of 

pupils’ 

response 

Types of feedback Description 

Correct Affirmation-Direct 

Instruction 

Affirm and reinforce response followed by further 

exposition and direct instruction. 

Mixture of 

correct and 

incorrect 

Focusing and 

Zooming  

Accept response followed by a series of related 

questions that build on previous ones to probe or 

extend conceptual thinking. 

Incorrect  Explicit Correction-

Direct Instruction 

Explicit correction followed by further expounding 

of the normative ideas. 

Constructive 

Challenge 

Evaluative or neutral comment followed by 

reformulation of the question or challenge via 

another question 

 

Reference: 

Chin, C. (2006). Classroom interaction in science: Teacher questioning and feedback to 

students' responses. International Journal of Science Education, 28(11), 1315-1346. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Teacher’s and Student’s Questions 

 

Table 3. Questions for students (Chin & Osborne, 2008, p.907) 

Observing  What do I notice here? 

o What changes are there (from the beginning, through the 

transitions, to the end)? 

o Is there an order/sequence in what happens? 

o Is there anything useful or unexpected? 

Comparing  What are the similarities and differences between A and B? 

o How are A and B similar? 

o How are A and B different? 

o What is the significance of these similarities and differences? 

Analysing Relationship between variables 

 What are the variables involved here? 

 What pattern or trend do I see here? 

o What is the relationship between the variables? 

Raising 

questions 
 What questions do I have about this? 

o Is there anything that I am puzzled about? 

o What else would I like to know about…? 

Predicting  What would happen if …? 

Explaining  What is my explanation for how this happens? 

o Why does…? 

o What are some possible reasons for…? 

o How can I explain…? 

Justifying  What is the evidence to support my view? 

Evaluating   Which is the better answer for …? Why? 

o Which evidence statement is relevant to my argument? 

 Are there any expectations or conditions under which this would not 

be true? 

 

Reference: 

Chin, C., & Osborne, J. (2008). Students' questions: A potential resource for teaching and 

learning science. Studies in Science Education, 44(1), 1-39. 

 

 

 

 

 

 

 



Teacher’s and Student’s Questions 

 

Table 4: Types of pupil-generated questions in learning science (after Chin, et al., 2002) 

Question  Sub-question Characteristics  

Basic 

information 

question  

Factual question  Closed questions, to recall information 

Procedural question   To seek clarification of how to complete a task 

 

 

 

Wonderment 

question 

(open-ended, 

problem-

solving) 

Comprehension 

questions 

To seek an explanation of something that is not 

understood 

Prediction question  

 

To predict a phenomenon according to 

observations, involving some speculation or 

hypothesis-verification 

Anomaly detection 

question   

To address scepticism or some discrepant 

information which causes cognitive conflict 

Application question   

 

To find out what use is the information that the  

pupil himself/herself is dealing with  

Planning/ strategy 

question 

To wonder how best to proceed next when no prior 

procedure has been given  

 

Reference: 

Chin, C., Brown, D. E., & Bruce, B. C. (2002). Student-generated questions: A meaningful 

aspect of learning in science. International Journal of Science Education, 24(5), 521-

549. 

 


