
© Cambridge OCR 2025

Modelling with algebra

MEI Conference 2026

Neil Ogden and Steven Walker –

Cambridge OCR Maths Subject Advisors



Modelling With Algebra: Developing confidence in A 

level Mathematics modelling from GCSE Maths 

algebra.

Many of the algebra topics studied at GCSE are 

fundamental for A level modelling, but these are 

often where A Level students struggle.

This session will explore algebraic A level Maths 

Pure content modelling question, while considering 

how best to develop the algebra knowledge that 

students should be bringing in from GCSE.

We will examine typical algebra modelling questions, 

analyse student performance trends and discuss 

practical strategies to support students in developing 

the algebraic fluency required for success.
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• A level Maths criteria

• Prior knowledge from GCSE

• Modelling at A level

• Sharing ideas on improving outcomes

Agenda



A level Maths criteria
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AS and A Level Mathematics content April 2016

The criteria states that one of the purposes of A level Maths is to show how ‘mathematics 

can be applied to model situations mathematically using algebra and other 

representations, to help make sense of data, to understand the physical world and to 

solve problems in a variety of contexts (note 3)’.

Within the aims and objectives, students must be encouraged to ‘apply mathematics in 

other fields of study and be aware of the relevance of mathematics to the world of work’. 

They should use their mathematical knowledge to solve problems both within pure 

mathematics and in a variety of contexts and communicate the mathematical rationale 

for these decisions clearly. Students should also represent situations mathematically and 

understand the relationship between problems in context and mathematical models that 

may be applied to solve them (note 5).

A level Maths requires students to demonstrate a defined set of overarching themes, 

that must be applied, along with associated mathematical thinking and understanding, 

across the whole of the detailed content 

https://assets.publishing.service.gov.uk/media/5a7f273a40f0b62305b85670/GCE_AS_and_A_level_subject_content_for_mathematics_with_appendices.pdf
https://assets.publishing.service.gov.uk/media/5a7f273a40f0b62305b85670/GCE_AS_and_A_level_subject_content_for_mathematics_with_appendices.pdf


Prior knowledge from GCSE
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Expressions

Ratios

Substitution

Indices and surds

Equations (linear, quadratic and simultaneous)

Lengths, areas and volumes

Trigonometry

Problem solving in abstract and ‘real life’ contexts

GCSE content
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Summer 2025 J560/04 (calculator) Q6

What knowledge 

will students 

have to use?

Average speed formula

Substitution

Problem solving in 

context
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Summer 2025 J560/04 (calculator) Q6

Average 

mark of 

Grade 9 

candidates

Average 

mark of 

Grade 8 

candidates

Average 

mark of 

Grade 7 

candidates

Average 

mark of 

Grade 6 

candidates

Average 

mark of 

Grade 5 

candidates

4.9 4.6 3.8 2.8 2.0
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Summer 2025 J560/04 (calculator) Q6
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M1

M1

M1

M1

M1

M1
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Summer 2025 J560/04 (calculator) Q16

What knowledge 

will students 

have to use?

Substitution

Indices

Linear equations 

Problem solving in contexts
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Summer 2025 J560/04 (calculator) Q16

Average 

mark of 

Grade 9 

candidates

Average 

mark of 

Grade 8 

candidates

Average 

mark of 

Grade 7 

candidates

Average 

mark of 

Grade 6 

candidates

Average 

mark of 

Grade 5 

candidates

(a) 1.0 0.9 0.8 0.6 0.5

(b) 1.0 1.0 0.9 0.8 0.6

(c) 3.0 2.9 2.9 2.8 2.6

(d) 0.8 0.7 0.6 0.6 0.5
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Summer 2025 J560/04 (calculator) Q16



A0

A0

M2A1

A0

A0

A1

M2A1

A1(BOD)
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Summer 2025 J560/05 (non-calculator) Q10

What knowledge 

will students 

have to use?

Setting up linear expressions

Algebraic simplification

Problem solving in context
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Summer 2025 J560/05 (non-calculator) Q10

Average 

mark of 

Grade 9 

candidates

Average 

mark of 

Grade 8 

candidates

Average 

mark of 

Grade 7 

candidates

Average 

mark of 

Grade 6 

candidates

Average 

mark of 

Grade 5 

candidates

3.9 3.7 3.4 2.9 2.1



17

Summer 2025 J560/05 (non-calculator) Q10
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B1

B1

B1

B1
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Summer 2025 J560/06 (calculator) Q23

What knowledge 

will students 

have to use?

Exponentials

Indices

Substitution

Problem solving in context
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Summer 2025 J560/06 (calculator) Q23

Average 

mark of 

Grade 9 

candidates

Average 

mark of 

Grade 8 

candidates

Average 

mark of 

Grade 7 

candidates

Average 

mark of 

Grade 6 

candidates

Average 

mark of 

Grade 5 

candidates

2.8 2.0 1.1 0.6 0.4
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Summer 2025 J560/06 (calculator) Q23
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M1

M1
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Conclusions from GCSE (9-1) Maths performance

• Many students make mistakes manipulating algebraic expressions.

o Multiplying out brackets, multiplying negative terms, collecting like terms, etc.

• Students can struggle to link context to algebra.

o Defining variables, recognising limits, discarding invalid solutions, etc.

• Students would benefit from planning their solution before doing the maths.

o Sketch a graph, state solution route, identify limiting factors.

• Students have difficulties articulating their thoughts.

o Encourage peer to peer discussion, use mathematical language and notation.



A Level
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Summer  AS Maths A H230/02 2025 Q5
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Summer AS Maths H230/02 2025 Q 5

Assumed knowledge from GCSE

• Formula for volume

• Creating inequalities

• Multiplying out brackets

• Solving quadratics

• Convention of magnitude for lengths

New A level content

• Solving quadratic inequalities

• Interval notation

Overarching themes

• Use set notation for inequalities

• Recognise underlying mathematical structure
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M1M1B0A1A0

Detailed reasoning so need to see a method for 

solving the quadratic.

Solution has not gone back to the original context. 

Lengths must be positive so x≥2
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M1M1B0A1A0

Detailed reasoning so need to see a method for 

solving the quadratic.

Solution has not gone back to the original context. 

Lengths must be positive so x≥2

A0

A1

B0

M1

M1



M1M0B0A0A0

Not seen that often, but a mistake multiplying out of 

brackets made the question much harder.

Unfortunately, the B mark could not be awarded 

because this candidate has not rearranged fully 

before using the quadratic formula.
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M1

M0

B0

A0

A0



Paper Total
Mean 

A

Mean 

B

Mean 

C

Mean 

D

Mean 

E

H230/02 5 3.9 3.4 3.3 3.0 2.7
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Data Q 5 H230/02 2025
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Summer Maths A H240/01 2025 Q5
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Summer Maths A H240/01 2025 Q5
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Summer Maths A H240/01 2025 Q5
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Summer Maths A H240/01 2025 Q5

Assumed knowledge from GCSE

• Substitution

• Solving simultaneous equations

New A level content

• Reviewing validity of model

Overarching themes

• Use of diagrams

• Interpret outcomes of a model

• Evaluate if model is appropriate



5(a) B1M1A1A0

5(b)(i) M1A0

5(b)(ii) B0

5(c) B1

Unfortunately, this candidate has given two answers 

for b in Q5(a), which they have then used in Q5(b)(i).

Perhaps a misconception about the number of 

solutions for linear and quadratic equations.
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B1

M1 A1

A0
M1

A0

B0

B1

Seen



5(a) B1M1A1A1

5(b)(i) M0A0

5(b)(ii) B0

5(c) B0

Part (a) answered well.

Silly mistake in part (b)(i), multiplying by 3 even 

when t=4 correctly stated.

The explanations for part (b)(ii) and (c) are not 

sufficient for marks.
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B1

B0

A1

A1
M1

A0

M0

B0



Paper Total Mean A* Mean A Mean B Mean C Mean D Mean E

H240/01 8 7.1 7.0 6.9 6.8 6.7 6.7
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Data Q5 H240/01 2025
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Summer H640/01 2025 Q9
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Summer H640/01 2025 Q9
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Summer H640/01 2025 Q9
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Summer H640/01 2025 Q9

Assumed knowledge from GCSE

• Algebraic manipulation

• Indices

• Substitution

• Equations of a line

New A level content

• Laws of logarithms

• Reviewing validity of model

Overarching themes

• Use of diagrams

• Interpret outcomes of a model

• Evaluate if model is appropriate



9(a) B1

9(b) B1M1A0

9(c) M0A0

This candidate has found the correct value for k as a 

power of ten but then made a mistake converting to 

a decimal. 

In part (c) a calculation would have made the 

situation more clear.
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B1

A0

M1

B1

A0

M0



9(a) B0

9(b) B1M1A1

9(c) M1A1

Unfortunately, an otherwise correct response has 

dropped a mark through careless notation. 
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B0

A1

M1
B1

A1

M1



Sharing ideas on improving outcomes
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Teaching ideas

Problem Solving

Identify the problem

Represent the given information in a different form (sketch, graph)

Paired work or small groups can help create an environment where problems are discussed.

Oracy – talking through problems, discussing limitations or improvements.

Review alternate approaches and discuss which routes are more efficient as a whole class activity.
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Teaching ideas

Improving algebra confidence

Basic practice exercises, short but regular.

Graphing challenges

https://www.desmos.com/calculator/gdkf1d98bh
https://www.desmos.com/calculator/b1ks0h4eki
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Blogs

https://www.ocr.org.uk/blog/transition-from-gcse-to-alevel-maths/
https://www.ocr.org.uk/blog/a-level-maths-examiner-feedback-on-modelling-with-exponentials-and-logarithms/
https://www.ocr.org.uk/blog/index.aspx?filter=keyword:117|3888||qualification_subject|&filter=keyword:118|3863||qualification_type|


49Become-an-examiner-or-moderator/about-assessing

https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
https://www.ocr.org.uk/about/become-an-examiner-or-moderator/about-assessing/
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Further support

• Sign up to our subject email updates: http://www.ocr.org.uk/signup

• All teachers should have access to Teach Cambridge: https://teachcambridge.org. Don’t have access yet? Use this link.

• Email: maths@ocr.org.uk 

• Phone: 01223 553 998 

• OCR Blogs: http://www.ocr.org.uk/blog

• Teacher Networks and subject briefings: https://teach.ocr.org.uk/teacher-network-events

• Other PD opportunities: https://www.ocr.org.uk/mathscpd

• Maths Online Research Panel: https://ocrpanel.recollective.com/maths-advisory-group/join?key=Cxp7 

• Social Media LinkedIn  Bluesky

http://www.ocr.org.uk/i-want-to/email-updates/
https://teachcambridge.org/
https://www.ocr.org.uk/qualifications/teach-cambridge/
mailto:maths@ocr.org.uk
http://www.ocr.org.uk/blog
https://teach.ocr.org.uk/teacher-network-events
https://teach.ocr.org.uk/teacher-network-events
https://teach.ocr.org.uk/teacher-network-events
https://teach.ocr.org.uk/teacher-network-events
https://teach.ocr.org.uk/teacher-network-events
https://www.ocr.org.uk/qualifications/professional-development/events/?subject=mathematics
https://ocrpanel.recollective.com/maths-advisory-group/join?key=Cxp7
https://ocrpanel.recollective.com/maths-advisory-group/join?key=Cxp7
https://ocrpanel.recollective.com/maths-advisory-group/join?key=Cxp7
https://ocrpanel.recollective.com/maths-advisory-group/join?key=Cxp7
https://ocrpanel.recollective.com/maths-advisory-group/join?key=Cxp7
https://www.linkedin.com/search/results/all/?fetchDeterministicClustersOnly=true&heroEntityKey=urn%3Ali%3Aorganization%3A23935&keywords=cambridge%20ocr&origin=RICH_QUERY_SUGGESTION&position=0&sid=X%2CU
https://bsky.app/profile/cambridgeocr.bsky.social


Thank you
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