Bowland Maths

Processes for problem solving in mathematics
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*Other content includes (pace PISA): co-ordinate systems, measurement, numbers and
units, arithmetic operations, percents, ratios and proportions, estimation, data collection,
data variability, sampling, chance and probability

[Reminder to Q: For each Bowland task, identify its central ‘cognitive challenge’, taken
from the above, not least to help kids realise it’s not all about sums!]



Bowland Maths

Teachers might look at the extent to which students:

1. Understand the problem
e Understand the context in which the problem is set
e Make sense of the problem and understand what it is that needs to be
solved
e Recognise the concepts involved, creating definitions if needed

e Understand the information/data given - and its limitations

2. Formulate an approach to the solution
e Develop an approach to solving the problem, which may need creative and
novel thinking - but not a scatter gun approach
e Have a clear idea of the logic and sequence of steps in the approach
o Understand the need for any simplifications, assumptions or estimates
e Provide a sound justification for the approach and for any assumptions
e Understand how maths and/or data analysis could help
o Identify the information needed, as well as what is not needed and what is

missing

3. Implement the approach

o Express the approach in a mathematical way, showing relationships
between variables

e Identify the mathematical aspects of the reasoning

e Understand the maths content needed and the ‘rules’ for its use

e Represent relevant information/data in a useful form (eg. graphical and
statistical data, algebraic expressions, geometric representations and
relations, diagrams)

e Use maths tools, facts, rules, functions, algorithms, equations, and other
‘content™ for analysis and to implement the approach — ‘to do the sums’

e Check the reasonableness of the solution reached and reiterate if necessary

4. Communicate the solution(s)
e Put the (mathematical) solution back into the context of the problem,
communicate and justify the solution(s) clearly
e Interpret and reflect on the validity, reality and common sense of the
solution(s) in the context of the problem
e Make generalisations and/or develop counter-examples
e Comment on the limitations of the approach and of the assumptions used;

reflect on how they could be improved



