An approach to problem-solving
and mathematical modelling

m Once students understand what the problem is asking, they must design a plan to
solve the problem. Students translate the problem into a mathematically purposeful

_________ representation by first determining the applicable mathematical and/or statistical

> Formulate principles, concepts, techniques and technology that are required to make progress

with the problem. Appropriate assumptions, variables and observations are
identified and documented, based on the logic of a proposed solution and/or model.

In mathematical modelling, formulating a model involves the process of
mathematisation — moving from the real world to the mathematical world.

m Students select and apply mathematical and/or statistical procedures, concepts
and techniques previously learnt to solve the mathematical problem to be

addressed through their model. Possible approaches are wide-ranging and

Solve include synthesising and refining existing models, and generating and testing
hypotheses with primary or secondary data and information, as well as using
l standard mathematical techniques to produce a valid solution.

Solutions can be found using algebraic, graphic, arithmetic and/or numeric
methods, with and/or without technology.

m Once a possible solution has been achieved, students need to consider the
reasonableness of the solution and/or the utility of the model in terms of the
Evaluate and | problem. They evaluate their results and make a judgment about the solution/s

Vv erify to the problem in relation to the original issue, statement or question.

This involves exploring the strengths and limitations of the solution and/or
model. Where necessary, this will require going back through the process to
further refine the solution and/or model. In mathematical modelling, students
must check that the output of their model provides a valid solution to the
real-world problem it has been designed to address.

: This stage emphasises the importance of methodological rigour and the fact
that problem-solving and mathematical modelling is not usually linear and
involves an iterative process.

The development of solutions and models to abstract and real-world problems
must be capable of being evaluated and used by others and so need to be
) communicated clearly and fully. Students communicate findings systematically and
Communicate concisely using mathematical, statistical and everyday language. They draw
conclusions, discussing the key results and the strengths and limitation of the

solution and/or model. Students could offer further explanation, justification and/or
recommendations, framed in the context of the initial problem.
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