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• For assessment purposes, 
mathematical reasoning and 
problem solving requirements are 
defined within a qualification’s  
Assessment Objectives (AOs).

• In GCSE (9-1) Mathematics:

– AOs are set by DfE

– have to be adhered to by all 
awarding bodies’ qualifications.

Assessment Objectives



• In the legacy GCSE qualifications, no mention was made 
of reasoning.

• Problem solving was included, but with no further 
breakdown specified.

Legacy GCSE maths Assessment Objectives



• In GCSE (9-1) Maths, using and applying standard 
techniques is defined by AO1.

GCSE (9-1) maths Assessment Objectives



• In GCSE (9-1) Maths, reasoning, communicating 
and interpreting are defined by AO2.

GCSE (9-1) maths Assessment Objectives



• In GCSE (9-1) Maths, problem solving requirements 
are defined by AO3.

GCSE (9-1) maths Assessment Objectives



• Assessment Objectives are broken down into 
strands, which are then further broken down 
into elements.
– Every element (although not all AO3.1 elements) must be 

targeted in every assessment series.

• Every mark in every question now requires 
allocating to an AO element.
– ‘Where problems require learners to ‘use and apply standard techniques’

or to ‘reason, interpret and communicate mathematically’ a proportion 
of those marks should be attributed to the corresponding Assessment 
objective.’

GCSE (9-1) maths Assessment Objectives



• Detailed requirements (e.g. definitions, 
weightings) are published by Ofqual.

AO1
AO2

AO3

GCSE (9 to 1) subject-level guidance for mathematics

GCSE (9-1) maths Assessment Objectives

https://www.gov.uk/government/publications/gcse-9-to-1-subject-level-guidance-for-mathematics


Reasoning in GCSE (9-1) maths



Reasoning in GCSE (9-1) maths



Foundation tier – AO2.1



Foundation tier – AO2.2



New content 

Venn Diagrams (OCR will not 

include Venn diagram notation, 
e.g. ∩, U)

Foundation tier – AO2.1/AO2.3



Foundation tier – AO2.1/AO2.3



Foundation tier – AO2.1/AO2.3



Foundation tier – AO2.4



Foundation tier – AO2.4



Higher tier – AO2.4



Foundation tier – AO2.5



Higher tier – AO2.5



Higher tier – AO2.5



Problem solving in GCSE (9-1) maths



Problem solving in GCSE (9-1) maths



Problem solving in GCSE (9-1) maths



Foundation tier – AO3.1



Functions (OCR will not 

include function notation, e.g. 

f(x), gf(x))

Higher tier – AO3.1



Functions (OCR will not 

include function notation, e.g. 

f(x), gf(x))

Higher tier – AO3.1



Higher tier – AO3.2



Foundation tier – AO3.3



Foundation tier – AO3.4/AO3.5



Higher tier – Multiple AOs



• Take a look at the GCSE (9-1) sample questions.

• Which Assessment Objectives are they 
targeting…?

GCSE (9-1) maths Assessment Objectives



AO2.4 – Present arguments and proofs

• 2.4a – Present arguments

AO2.5 – Assess the validity of an argument & critically evaluate a given way of presenting 

information 

• 2.5a – Assess the validity of an argument



AO1.3 – Accurately carry out routine procedures or set tasks requiring multi-step solutions

• 1.3b – Accurately carry out set tasks requiring multi-step solutions

AO3.1 – Translate problems in mathematical or non-mathematical contexts into a process

or a series of mathematical processes 

• 3.1b – Translate problems in mathematical contexts into a series of processes

AO3.3 – Interpret results in the context of the given problem



AO1.3 – Accurately carry out routine procedures or set tasks requiring multi-step solutions

• 1.3b – Accurately carry out set tasks requiring multi-step solutions

AO2.3 – Interpret and communicate information accurately

• 2.3a – Interpret information accurately

AO3.1 – Translate problems in mathematical or non-mathematical contexts into a process

or a series of mathematical processes 

• 3.1d – Translate problems in nonmathematical contexts into a series of processes



• Present a chart/diagram and ask students to 
discuss what it can tell us, or give criticisms.

• Present statements and ask students to say if 
each one is always/sometimes/never true.

• Use sample GCSE (9-1) questions as starters. 

Introducing reasoning skills in maths 
lessons



• Start with standard concepts and techniques, 
but move on to applying them in reasoning and 
problem solving questions as quickly as possible.

• Pick the right question for the students.

• Give support at the right time and give hints 
rather than clear solutions - maximise student’s 
own sense of achievement in reaching an 
answer. 

Introducing reasoning and problem 
solving skills in maths lessons



• Group work, or questioning.

• Positive mistakes.
– Use them as an opportunity for students to explore 

differing responses.

• Consider assumptions.
– Change numbers and look at the effect.

Introducing reasoning and problem 
solving skills in maths lessons



Problem Solving in maths lessons

• Starter activities/puzzles

http://www.furthermaths.org.uk/manager_area/files/Problem_4.pdf (OCR6.03a)

http://www.furthermaths.org.uk/manager_area/files/Problem_4.pdf


Problem Solving in maths lessons

• Plenary Activities

http://nrich.maths.org/11234 (OCR8.04b)

http://nrich.maths.org/11234


Problem Solving in maths lessons

• Introduce new concepts or skills

http://www.thesingaporemaths.com/stratf.html
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Problem Solving in maths lessons

• Explore maths beyond the question.

-Investigate rectangles with different areas?

-Which areas make the fewest rectangles?

-Which areas have an odd number of rectangles?
-…?

How many different ways can you make a rectangle 
with an area of 12 cm2 if the sides are integers?



Problem Solving in maths lessons
• Applications of maths in context

Stadium Evacuation!
http://www.bbc.co.uk/education/clips/zxcc7ty

Calculate how many double doors are required.
•Look at rate of movement, changing units and discuss speed of evacuation.
•Investigate what would happen to the speed of the evacuation if fewer doors 
were available.

http:///
http://www.bbc.co.uk/education/clips/zxcc7ty


Problem Solving in maths lessons

• What’s the question?



Problem Solving in maths lessons
• What’s the question?

– Find the equation of the line through the 
two points.

– Find the distance between the two points.
– Find a quadratic equation through the 

points.
– Find the equation of a line perpendicular 

to the line through the two points.
– Find a third point to form an isosceles 

triangle.
– Find the coordinates that would make it 

into a square.
– If the x-axis is time and the y-axis speed, 

find the acceleration / distance travelled.



Problem Solving in maths lessons

• Revision activities

3/4

Addition calculation

Subtraction calculation

Multiplication calculationDivision calculation



Reasoning and problem solving in 
maths lessons

• Adapting GCSE questions to meet needs.
– Lessen demand?
– Increase demand?





Reasoning and problem solving resources

• www.ocr.org.uk/gcsemaths

– Sample Assessment Materials and Practice Papers list the 
AOs allocated to each question in the mark scheme.

– Curriculum Planners contain AO2 and AO3 suggestions for 
each topic.

– Curriculum Planners, Delivery Guides and Transition Guides 
contain links to resources, including conceptual and 
contextual.

http://www.ocr.org.uk/gcsemaths


• www.ocr.org.uk/gcsemaths

– Check In tests contain AO2 and AO3 questions on each topic.

Reasoning and problem solving resources

http://www.ocr.org.uk/gcsemaths


• http://nrich.maths.org/public/leg.php?group_id=8

• http://www.nuffieldfoundation.org/key-ideas-teaching-
mathematics

Reasoning and problem solving resources

http://nrich.maths.org/public/leg.php?group_id=8
http://www.nuffieldfoundation.org/key-ideas-teaching-mathematics


ocr.org.uk/maths
ocr.org.uk/gcsemaths

maths@ocr.org.uk

01223 553998

OCR Maths podcast on iTunes

@OCR_Maths

neil.ogden@ocr.org.uk

01223 558413
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