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APPROACHES TO QUESTIONING THAT 
ENABLE STUDENTS’ MODELLING 
DEVELOPMENT
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Project takeaways

What I thought… What I got…

Assessments (or ideas) I could use in 
middle and senior years

Better understanding of the problem-
solving process

How best to implement assignments Realisation of how I used questioning 
as part of the process

How to write a mathematical report Value of focusing on the process to 
help students become independent 
modellers
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SubheadingWhat can be applied to the mathematics classroom?

Mathematical 
Modelling and 
questioning in 
practice
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Setting the scene
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• Open-ended

• Genuine link to the 
real world

• Mathematically 
accessible

Initial Phase

Enabling effective modelling through questioning 
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Enabling effective modelling through questioning 

Preparedness

Students

• Visitors coming to 
watch how they solved 
problems

• Linked the experience 
assessment – senior 
and upcoming

• No interaction with 
actual process

Teacher

• Engaged with the 
problem and developed 
a solution

• Engaged with the 
framework for design 
and implementation

• Focused on the 
suggested questions 
within the framework
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Enabling effective modelling through questioning 
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Enabling effective modelling through questioning 

What happened…

• Students solved the problem (!!)

• The process was undirected – nothing to refer 
to

• No progression or process leading to a written 
outcome

• Opportunity to hear the type of questions I 
asked
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Enabling effective modelling through questioning 

What I learned…

• Activate my teacher meta-meta cognition

• Students were not independent modelers

• Rethink my intended learning outcome

• Not as good at questioning as I thought
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Enabling effective modelling through questioning 

Second Phase
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Enabling effective modelling through questioning 

Preparedness

Students

• Engaged with the 
process – explicitly 
introduced in class

Teacher
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Enabling effective modelling through questioning 

The process of mathematical modelling
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Enabling effective modelling through questioning 

Preparedness

Students

• Engaged with the process 
– explicitly introduced in 
class

• Explain that getting stuck 
is a natural part of the 
modelling process

• Reduced the expectation 
that I would give the 
answers

Teacher

• Worked through the problem, 
planning my questioning at 
each stage by considering 
when and why
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Enabling effective modelling through questioning 

FORMULATE

• What do you know?

• What don’t you know?
• Where could you find this information?  
• Can we make an assumption about this?                                              

• What mathematics do you know that could be applied 
here? 
• Have you solved a problem like this before? 
• What have we been working on that might help?

WHAT ELSE?    WHAT ELSE?     WHAT ELSE?
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Enabling effective modelling through questioning 

SOLVE

• How did you come to …?

• Why did you decide that…?

• Considering where you are at now, what can you keep, 
what do you need to reconsider?

• What do you think the next step is?

• How does this maths relate to the context, contribute to 
the final solution?

• Knowing the students in my class: 

What does …… think?
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Enabling effective modelling through questioning 

INTERPRET AND EVALUATE (VERIFY)

• Has this group solved the problem? How do you know that?

• Have they considered all aspects of the problem? Can you give 
them feedback on what they have missed?

• Could a similar process be used to solve another problem?

• How does this solution compare
to your solution?
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Enabling effective modelling through questioning 

What happened…

• Students solved the problem (!!!)

• Students had more confidence in moving 
through the stages of the process

• Time was against us – time limits were set in 
each section

• Improvement in recording of information and 
answers – not so much in decision making 
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Enabling effective modelling through questioning 

EVALUATE… Some Examples
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Enabling effective modelling through questioning 

What I learned…

• Collaboration page was successful – allowed collection 
of everyone’s ideas

• Encourage seeking answers – What do modellers do? 
– What questions can I ask to get to the next  stage?

• Issues recording information – importance of including 
wrong answers, documenting when they changed 
directions
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Enabling effective modelling through questioning 

Overarching – Questioning Techniques

• Changing the culture

• Assessment design 

• Focus on anticipation

• Trusting the process 
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Enabling effective modelling through questioning 

Student Focus

• Include activities that allow students to take risks and 
that have more than one answer

• Introduce the language early 

• Focus on the process in junior and middle years

• Provide students with ways to ask questions to increase 
their own understanding
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Enabling effective modelling through questioning 

Teacher Focus

• Questioning techniques – department project – How and 
when do we ask questions?

• Assignment design – solution as a team – anticipation 

• Drafting process to develop a calibration document
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Enabling effective modelling through questioning 

Modelling Process Focus

• Grade 6 – 7 (and 8)
• Problem solving lessons – youcubed, IMMC, Mathspace

• Focus on patterns leading to generalisations

• Grade 9 and 10 
• Modified the QCAA essential maths booklet as template for assignment

• Year 9 – focus on writing, making links between formulate and evaluate sections

• Year 10 – focus on what adds values to the report (include and exclude), use of 
appendices 
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Subheading

For further 
information 
and great 
classroom 
resources…

Please visit us at:

www.mathsmodellingenablers.com
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