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Assessment Objective 3

GCSE and A-level

Maths summer 18 hub meeting
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This meeting will be recorded
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Exam boards have an Ofqual requirement to record event 
audio.

Recordings are kept for one year and not shared as an 
accompaniment to session resources.

The recording will begin now.
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Objectives

• To consider GCSE questions addressing aspects of 
AO3 (inference, interpretation and evaluation) which 
students find/found challenging.

• To consider A-level questions addressing aspects of 
AO3 (problem solving and modelling).

• To consider how we might support students in preparing 
for and overcoming these challenges.
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Difficult questions: introduction 

• The following are all questions from Practice Paper Set 
3, summer ‘17 and November ‘17 that were not well 
answered and which test aspects of the Assessment 
Objectives around inference, interpretation and 
evaluation.

• This area stood out more than any other aspect of the 
new GCSE as an area that appears to be particularly 
challenging for students
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Assessment Objective 1

Use and apply standard techniques

Students should be able to:

• accurately recall facts, terminology and definitions

• use and interpret notation correctly

• accurately carry out routine procedures or set tasks requiring 
multi-step solutions.

Weighting: F  50% H  40%
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Assessment Objective 2

Reason, interpret and communicate mathematically 

Students should be able to:

• make deductions and inferences and draw conclusions from 
mathematical information

• construct chains of reasoning to achieve a given result

• interpret and communicate information accurately

• present arguments and proofs

• assess the validity of an argument and critically evaluate a given 
way of processing information.

Weighting: F  25% H  30%
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Assessment Objective 3

Solve problems within mathematics in other contexts

Students should be able to:

• translate problems in mathematical or non-mathematical 
contexts into a process or a series of mathematical processes

• make and use connections between different parts of 
mathematics 

• interpret results in the context of the given problem

• evaluate methods used and results obtained

• evaluate solutions to identify how they may have been affected 
by assumptions made.

Weighting: F  25% H  30%
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Assessment Objective guidance

This document is available to 
download and is really useful in ‘drilling 
down’ to how the AOs might be met in 
questions. 
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Assessment Objective guidance
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Assessment Objective 3

Solve problems within mathematics in other contexts

Students should be able to:

3.1 translate problems in mathematical or non-mathematical 
contexts into a process or a series of mathematical processes

3.2 make and use connections between different parts of 
mathematics 

3.3 interpret results in the context of the given problem

3.4 evaluate methods used and results obtained

3.5 evaluate solutions to identify how they may have been affected 
by assumptions made.

Weighting: F  25% H  30%
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June 3F Q21, 3H Q11-AO3.3
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June 3F Q18-AO3.3
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November 2H Q24-AO3.3
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PP3 2F Q16a-AO3.3
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PP3 2H Q6b (2F 22b)-AO3.3 
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PP3 2H Q17-AO3.3
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Assessment Objective guidance
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AO2 – Reason, interpret and communicate 

mathematically 

• 1 – Make deductions, inferences and draw conclusions 
from mathematical information

• 2.1a - make deductions to draw conclusions from 
mathematical information

• 2.1b - make inferences to draw conclusions from 
mathematical information

• 2.2 – Construct chains of reasoning to achieve a given 
result

• 2.3 – Interpret and communicate information accurately

• 2.3a - interpret information accurately

• 2.3b - communicate information accurately.
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• 2.4 – Present arguments and proofs

• 2.4a - present arguments

• 2.4b - present proofs

• 2.5 – Assess the validity of an argument and critically 
evaluate a given way of presenting information

• 2.5a - assess the validity of an argument

• 2.5b - critically evaluate a given way of presenting 
information.

Copyright © AQA and its licensors. All rights reserved.

AO2 – Reason, interpret and communicate 

mathematically 
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Assessment Objective 3

Solve problems within mathematics in other contexts

Students should be able to:

3.1 translate problems in mathematical or non-mathematical 
contexts into a process or a series of mathematical processes

3.2 make and use connections between different parts of 
mathematics 

3.3 interpret results in the context of the given problem

3.4 evaluate methods used and results obtained

3.5 evaluate solutions to identify how they may have been affected 
by assumptions made.

Weighting: F  25% H  30%
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June 2H Q15-AO3.4a
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November 1F Q21a-AO3.4a

Copyright © AQA and its licensors. All rights reserved.23

November 2H Q21b-AO3.4a

Copyright © AQA and its licensors. All rights reserved.24



9

PP3 2H Q21a-AO3.4a
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Questions or suggestions
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Assessment Objective guidance

AO3.4b
• Evaluating results obtained. This can be tested implicitly in a 

question where one of the results is impossible within the given 
constraints or context and needs to be ruled out – this particular 
result may not be seen but the fact that it is not given as an 
answer implies the evaluation has taken place.

• However, usually a result will need to be seen (perhaps in a 
previous part) for the student to evaluate it.

• For example it can be used when deciding whether a previously 
estimated answer is too high, too low or appropriate. It could also 
be used in a situation where the student is given a problem and 
the result and asked whether the result is sensible.

• Note the subtle difference between asking the student to evaluate 
their result or their method. 
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Assessment Objective 3

Solve problems within mathematics in other contexts

Students should be able to:

3.1 translate problems in mathematical or non-mathematical 
contexts into a process or a series of mathematical processes

3.2 make and use connections between different parts of 
mathematics 

3.3 interpret results in the context of the given problem

3.4 evaluate methods used and results obtained

3.5 evaluate solutions to identify how they may have been affected 
by assumptions made

Weighting: F  25% H  30%
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June 3F Q13-AO3.4b

Copyright © AQA and its licensors. All rights reserved.29

November 2F Q13b-AO3.4b
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Assessment objective guidance

AO3.1 translate problems in mathematical or non-mathematical 
contexts into a process or a series of mathematical processes.

31 Copyright © AQA and its licensors. All rights reserved.

June 3F Q24b, 3H-AO3.5
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What if…?

32

PP3 3F 19b, 3H 6b -AO3.5
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PP3 1F 23b-AO3.5

Copyright © AQA and its licensors. All rights reserved.34

A few question suggestions

• Where’s the algebra?
• Consider the converse
• Assumptions?

• What do I see?
• What do I know?
• What do they want?

• What if?

Copyright © AQA and its licensors. All rights reserved.35

Follow us on Twitter @AQACPD

Problem solving beyond GCSE

Maths summer 18 hub meeting
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From L3 Mathematical Studies 2017 Paper 1 

Q4
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From L3 Mathematical Studies Paper 1 Q4
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From new Level 2 Further Maths Sample 

Paper 2
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From new Level 2 Further Maths Sample 

Paper 1
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From new AS Maths Sample Paper 1 Q6
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From new AS Maths Sample Paper 1 Q6
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From Set 2 AS Maths Practice Paper 2 Q5 

(draft)
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From AS Maths Sample Paper 1 Q15
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From AS Maths Sample Paper 1

Copyright © AQA and its licensors. All rights reserved.

The problem in (b)
can be better
understood as a
process of using the
mathematical model
presented in the
graph and translating
it into a mathematical
process of solving a
linear equation.
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Assessment Objectives

Copyright © AQA and its licensors. All rights reserved.46

Assessment Objectives
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AOs from the specification (A03)

AO3: Solve problems within mathematics and in other contexts.

Students should be able to:
• translate problems in mathematical and non-mathematical 

contexts into mathematical processes
• interpret solutions to problems in their original context, and, 

where appropriate, evaluate their accuracy and limitations
• translate situations in context into mathematical models
• use mathematical models
• evaluate the outcomes of modelling in context, recognise the 

limitations of models and, where appropriate, explain how to 
refine them.
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AOs from the specification (AO3)

Where questions/tasks targeting this Assessment Objective will 
also credit students for the ability to ‘use and apply standard 
techniques’ (AO1) and/or to ‘reason, interpret and communicate 
mathematically’ (AO2) an appropriate proportion of the marks 
for the question/task must be attributed to the corresponding 
Assessment Objective(s).

Copyright © AQA and its licensors. All rights reserved.49

Problem-solving cycle (DfE)

• Specifying the problem.
• Collecting information.
• Processing and representing information.
• Interpreting results.
• Repeating the cycle if necessary.

“Each set of assessment should include questions/tasks where 
learners are assessed on their ability to solve complete problems 
in an unstructured manner and which require the use of multiple 
parts of this cycle.” 
Ofqual

Copyright © AQA and its licensors. All rights reserved.50

Some attributes of problem solving questions

• It is not necessary for every problem solving task to exhibit all of 
the following attributes. 

• At least one attribute should generally apply for a task to be 
regarded as problem solving.

However:
• a question with one of these attributes may not be problem 

solving
• a problem solving question may be written with none of these 

attributes. 

Copyright © AQA and its licensors. All rights reserved.51
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Problem-solving attributes (Ofqual)

A. Tasks have little or no scaffolding.

B. Tasks provide for multiple 
representations. 

C. The information is not given in 
mathematical form. 

D. Tasks have a variety of techniques 
that could be used.

E. The solution requires understanding 
of the processes involved. 

F. The task requires two or more 
mathematical processes. 

It is useful to look at the SAMs and try to 
spot the problem-solving question.

Copyright © AQA and its licensors. All rights reserved.52

Attributes of problem solving questions

Question 11 AS Sample Paper 1

A. Little or no scaffolding…

• little guidance will be provided beyond a start and end point
• mathematical processes required are not explicitly stated.

F. Two or more processes are required, or the solution requires 
drawing together different parts of mathematics.

Copyright © AQA and its licensors. All rights reserved.53

Attributes of problem solving questions

Question 7 AS Sample paper 2

D. A choice for the student of techniques to be used to 
solve the problem.

Copyright © AQA and its licensors. All rights reserved.54
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Attributes of problem solving questions

Question 8 AS Sample paper 2

E. The solution requires understanding of the processes 
involved, rather than just application of techniques

Copyright © AQA and its licensors. All rights reserved.55

Attributes of problem solving questions

Question 15 A-level Sample paper 1 

C. Results and/or methods need to be interpreted and/or evaluated 

for example in a real world context.
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Attributes of problem solving questions

Question 15 A-level Sample paper 3

B. Provision for multiple representations
such as use of diagrams as well as calculations.

Copyright © AQA and its licensors. All rights reserved.57
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From new AS Maths Sample Paper 1

Copyright © AQA and its licensors. All rights reserved.

AS Paper 1, question 11

This is a high demand, extended response problem-solving question. There is little 
scaffolding, and minimal guidance beyond a start and end point. 

The question addresses some of the attributes of a problem solving question provided by 
Ofqual: the mathematical processes required are not explicitly stated, two or more 
mathematical processes are required, and the solution requires the drawing together of 
different parts of mathematics. 

58

From new AS Maths Sample Paper 1
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The first M1 mark is for 
turning the question and, 
particularly ‘gradient’, into 
the process of 
differentiating. This is a 
good example of a 
mathematical problem 
being turned into a 
mathematical process. 

The second M1 is similar, 
but this time the process is 
solving an inequality.

The actual solving of this inequality should be done directly from 
the calculator, which will give the correct notation. 
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From new AS Maths Sample Paper 1
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The final R mark shows the importance
of linking the solution back to the 
context.
When solving a problem we expect to
see an explicit reference to the problem
in some kind of concluding statement.
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From new AS Maths Sample Paper 2
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From new AS Maths Sample Paper 2
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From new AS Maths Sample Paper 2
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The modelling process

Real-world 
problem

Simplifying 
assumptions

Mathematical 
model 

(equations 
etc)

Analysis and 
solve

Prediction

Interpretation

Validation

Experiment

• AO3.3, 3.4 and 3.5 all relate specifically to mathematical modelling. 

• However it will sometimes be the case that unstructured, extended 
response, problem solving questions will involve the use of 
mathematical modelling.
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From new A-level Maths Sample Paper 3
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From new A-level Maths Sample Paper 3

Copyright © AQA and its licensors. All rights reserved.66



23

From new A-level Maths Sample Paper 3
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From new A-level Maths Sample Paper 3
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From new A-level Maths Sample Paper 2
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It’s an Ofqual requirement that every set of assessments will have at 
least one question addressing AO3.3, AO3.4 and AO3.5. We’ll take 
you through the mark scheme on the next page to see what students 
need to do to answer this successfully.
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From new A-level Maths Sample Paper 2
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From new A-level Maths Sample Paper 2
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From new A-level Maths Sample Paper 3
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From new A-level Maths Sample Paper 3
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From new A-level Maths Sample Paper 3 

continued

Copyright © AQA and its licensors. All rights reserved.

It’s worth teachers and students familiarising themselves with the marking 
instructions for hypothesis testing questions. Marks are awarded for ‘stating both 
hypotheses correctly’, ‘evaluating the model by comparison of relevant probabilities’, 
‘inferring whether H0 should be accepted/rejected’ and ‘stating a conclusion in 
context’. This pattern is designed to encourage clear communication from students.

74

From new A-level Maths Sample Paper 3
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From new A-level Maths Sample Paper 3 

continued
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From new A-level Maths Sample Paper 1

Copyright © AQA and its licensors. All rights reserved.77

From new A-level Maths Sample Paper 1
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Want to know the

essential information

for this summer?

That’s where we come in. 

Visit our website for the

latest information: aqa.org.uk Copyright © AQA and its licensors. All rights reserved.

Want to know the

essential information

for this summer?

That’s where we come in. 
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How did we do?

Please take a moment to complete a brief evaluation form 
for today’s event. Your feedback is very important to us as 
it helps us improve and plan future training.

You should have been emailed the evaluation form.  
Please check your inbox (possibly your junk mail folder).  If 
you haven’t received it please give your trainer your name, 
centre name/ number and email address so that we can 
look into it for you. 

Thank you. 

Copyright © AQA and its licensors. All rights reserved.80

Follow us on Twitter @AQACPD

Thank you
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