
Understanding Assessment 
& Improving Delivery 
International A Level  
Mathematics
YMA01-25IO2/02

Your Trainer  Today is: Joe Skrakowski



Welcome to this 
Professional 
Development 
Training

• Designed for teachers teaching, or who are looking to 
teach the Pearson Edexcel International  A Level 
specification

• To introduce you to the idea of assessment objectives, what are 
they and why they are used when writing examination papers

• Analyse recent question papers and learn which types of question 
match the different assessment objectives

• Investigate different assessment objectives, considering how 
questions in these areas have been answered by looking at 
feedback from previous exam series

• Discuss strategies for teaching to try and make sure students can 
access questions targeting different assessment objectives, 

• Look at how we mark candidates’ work 

• Review the support Pearson offers for the qualification, 
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Welcome to Pearson



Welcome to Pearson 
Edexcel

We are the world’s leading learning company and as the UK’s largest 
awarding organisation, best placed to provide qualifications aligned to the 
British

Our international heritage stretches back over 150 years.

Today, we partner with schools, universities and employers worldwide, 
offering world-class, globally-recognized qualifivations to over 3.5 million 
students a year.

6,500
Trusted and recognized 
qualifications partner 
to 6,500 schools, 
colleges and 
employers globally.

10 million
We mark over 10 million 
exam scripts on behalf 
of the UK Department 
for Education each 
year.
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70
We operate in 
70 countries 
worldwide.



Introduction to assessment
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Problems and 
examples in 
this 
presentation
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Edexcel exam questions undergo a rigorous process before any 
student sees the examination paper.

In several slides in this presentation the language and style are not 
fully that of the exams – indeed there are some problems that would 
not do at all as exam questions but do have a use as a teaching 
application.

The questions themselves are indicative also of the range that 
students should see in class. 

They are not intended in any way as a ‘pointer’ to examination 
questions. 
The Edexcel team have produced material which teachers will be 
able to use to support their teaching – especially of the new topics.



General 
Structure of an 
Assessment
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Content

• Facts

• Techniques

• Relationships

• Models

Assessment Objectives

Demonstrate knowledge of facts, techniques 
and relationships

Demonstrate application of facts, techniques 
and relationships to solve problems

Demonstrate processes to model real situations 
and to interpret results of calculations involving 
models



General 
Structure of an 
Assessment
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Content coverage 

• sufficient for each separate assessment (samples from (nearly) all 
sections of the content list)

• complete coverage over a cycle of assessments

Assessment Objectives 

• fixed from assessment to assessment

• same weightings from assessment to assessment (some leeway 
allowed)



Structure of the Edexcel P1 Assessment
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• Content  - as given in the 
specification

• e.g.. Laws of indices for 
all rational exponents.

• e.g.. Interpret linear and 
quadratic inequalities 
graphically.

• e.g.. Solve simultaneous 
equations; analytical 
solution by substitution.

Assessment Objectives  (AOs)  

1. Recall, select and use their knowledge of mathematical facts, 
concepts and techniques…..  DO                [AO1]

2. Construct rigorous mathematical arguments and proofs… 
PROVE                                                        [AO2]

3. Recall, select and use their knowledge of standard 
mathematical models to represent situations in the real 
world…. MODEL                                                         [AO3]

4. Comprehend translations of common realistic contexts into 
mathematics….. INTERPRET results                 [AO4]

5. Use contemporary calculator technology and other 
permitted resources…….. CALCULATE / FIND          [AO5]



Structure of 
the Edexcel 
pure units 
assessment
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All figures in the following table are expressed as marks out of 75.

AO1 AO2 AO3 AO4 AO5

P1 30–35 25–30 5–15 5–10 1–5

P2 30–35 25–30 5–15 5–10 1–5

P3 30–35 25–30 5–15 5–10 1–5

P4 30–35 25–30 5–15 5–10 1–5



Structure of 
the Edexcel 
applied units 
assessment
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All figures in the following table are expressed as marks out of 75.



Structure of 
the Edexcel P1 
assessment
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• In practice most questions 

• on our examination papers 
have more than one AO 
assigned to them.



Activity 1
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Initial assignment of AOs to two questions.

Work through each question 

The first Q has the associated mark scheme. 

Use it to assign the marks to AOs

Then do the second Q



Structure of 
the Edexcel P1 
assessment
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(a) 

• 2x2 + 3x = ½x + 3 

• 4x2 + 5x – 6 = 0

• (4x – 3 )(x + 2) = 0       

• x = ¾ or x = – 2      

• y = ½ × ¾ + 3  = 29/8  or  y = ½ × (– 2) + 3 = 2 

(b)

x ≤ ¾ or x ≥ – 2

AO1 (1 mark)

AO2 (2 marks)

AO1 (1 mark)

AO1 (1 mark)

AO4 (2 marks)



Structure of 
the Edexcel P1 
assessment

15

• Decide how to allocate the marks to the AOs

• Which elements of the content does the question require?

AO1 [1]AO2 [1]

AO4 [1] AO1 [2] 
AO3 [1]

AO4 [1] AO1 [1] 
AO3 [2] 
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AO1



Looking at AO1 
on P1, P2, P3 
and P4
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Recall, select and use their knowledge of 
mathematical facts, concepts and 
techniques in a variety of contexts 



Looking at AO1 
on P1, P2, P3 
and P4
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Knowledge / Recall

Simplify  a × (√a)−1

Write down an equation of the straight line with gradient 4 passing through P 

(2, 1).

Knowledge / Recall

Find the area of a sector radius 3cm and angle at the centre 0.4 radians



Looking at AO1 
on P1, P2, P3 
and P4
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Concepts

Concepts

If 𝑦 = 𝑥3 then 𝑦 ′ = 3𝑥2 so  𝑥2 𝑑𝑥 =
𝑥3

3
+  C 

If log𝑎 𝑏 = 𝑛  then 𝑎𝑛 = 𝑏 
 

If 𝑎𝑏 = 0 then 𝑎 = 0 or 𝑏 = 0 



Looking at AO1 
on P1, P2, P3 
and P4
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Looking at AO1 
on P1, P2, P3 
and P4
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Looking at AO1 
on P1, P2, P3 
and P4
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Looking at AO1 
on P1, P2, P3 
and P4
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Looking at AO1 
on P1, P2, P3 
and P4
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Looking at AO1 on P1, P2, P3 and P4
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AO2



Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at AO2 on P1, P2, P3 and P4
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A proof must show all assumptions you are using, have a clear sequential 
list of steps that logically follow, and must cover all possible cases.
You should usually make a concluding statement, e.g.. restating the original 
conjecture that you have proven.

a. Proof by Deduction

This is the simplest type, where you 
start from known facts and reach the 
desired conclusion via deductive 
steps.



Looking at AO2 on P1, P2, P3 and P4
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Proof by Deduction requires you to start from known facts and end up 
at the conclusion. It is not acceptable to start with to the conclusion, 
and verify it works, because you are assuming the thing you are trying to 
prove.

Example: Prove that if three 
consecutive integers are the 
sides of a right-angled triangle, 
they must be 3, 4 and 5.

We are 
assuming the 
thing we are 
trying to prove!

The underlying problem is that this 
technique doesn’t prove there 
can’t be other consecutive integers 
that work – we have only verified 
3,4,5 is one such solution.

We are only 
assuming 
things in the ‘if’ 
bit. This is fine!

1

2

3

4

5



Looking at 
AO2 on P1, P2, 
P3 and P4
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Types of Proof
a. Proof by Deduction Exam Tip: This is quite a 

common last part.

Anything squared is at least 
0. This is formally known as 
the ‘trivial inequality’.



Looking at 
AO2 on P1, P2, 
P3 and P4
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(a)   Show that (x – 2) is a factor of                 

   

(b)  Show that the equation                           

      has exactly one real root

‘Show’ could be replaced by ‘Prove’.

3 2 2x x x− − −

3 2 2x x x= + +



Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at 
AO2 on P1, P2, 
P3 and P4

34



Looking at AO2 on P1, P2, P3 and P4
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b. Proof by Exhaustion

This means breaking down the statement into all 
possible smaller cases, where we prove each 
individual case.
(This technique is sometimes known as ‘case analysis’)



Looking at 
AO2 on P1, P2, 
P3 and P4
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Proof (exhaustion) Example
Prove that any square number when divided by 5 leaves 

a remainder of 0 or 1 or 4



Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at 
AO2 on P1, P2, 
P3 and P4
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SAMs Solution



Looking at 
AO2 on P1, P2, 
P3 and P4
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c. Disproof by Counter-Example

While to prove a statement is true, we need to prove every 
possible case (potentially infinitely many!), we only need one 
example to disprove a statement.
This is known as a counterexample.



Looking at 
AO2 on P1, P2, 
P3 and P4
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Q1. 
  

 

This solution shows every step so is fully 
acceptable as a proof 



Looking at 
AO2 on P1, P2, 
P3 and P4
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(a)  Prove that 

 

(3) 

How many marks 
should these 
approaches get?

M0dM0A0

M1dM1A0



Looking at 
AO2 on P1, P2, 
P3 and P4
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Proof (by deduction) Trig identities

Ideally: 

• Start with the more complex side of the identity.

• Simplify the more complex to the less complex side.

There should be a conclusion 
to complete in this case



Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at 
AO2 on P1, P2, 
P3 and P4

Proof By Contradiction
! To prove a statement is true by contradiction:
• Assume that the statement is in fact false.
• Prove that this would lead to a contradiction.
• Therefore we were wrong in assuming the statement was false, 

and therefore it must be true.

Prove that there is no greatest odd integer.

How to structure/word proof:
1. “Assume that [negation of 

statement].”
2. [Reasoning followed by…] “This 

contradicts the assumption that…” 
or “This is a contradiction”.

3. “Therefore [restate original 
statement].”

? Show contradiction

? Assumption

? Conclusion



Looking at 
AO2 on P1, P2, 
P3 and P4
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Negating the original statement

The first part of a proof by contradiction requires you to negate the original statement.
What is the negation of each of these statements? 

“There are 
infinitely many 

prime numbers.”

“All teachers are 
clever”

“If it is raining, my 
garden is wet.”

“There are finitely many non-
composite numbers.”

“There are finitely many prime 
numbers.”

“There are infinitely many non-
prime (i.e. composite) numbers.”

“There exists a teacher who is 
not clever.”

“No teachers are clever.”

“The trainer is clever.”

“If it is not raining, my 
garden is dry.”

“If it is not raining, my 
garden is wet.”

“If it is raining, my garden is 
not wet.”

Comments: The negation of “all are” is not “none are”. So 
the negation of “everyone likes green” wouldn’t be “no 
one likes green”, but: “not everyone likes green”. Do not 
confuse a ‘negation’ with the ‘opposite’.

Comments: If you have a conditional statement 
like “If A then B”, then the negation is “If A then 
not B”, i.e. the same condition applies, but the 
implication is negated.  



Looking at 
AO2 on P1, P2, 
P3 and P4
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More Examples

? Assumption

? Show contradiction

? Conclusion



Looking at 
AO2 on P1, P2, 
P3 and P4
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Proof on P4

• Students should be familiar with the proofs of the infinity of prime 
numbers and with the irrationality of the square root of 2   In the Spec

• It’s then easy to prove, for example that (√2 + 1) is irrational – by 
contradiction

• Students don’t find it easy to adapt the proof of the irrationality of √2 
to, for example, √3 – but should be encouraged to do so.

• Students should also be encouraged to decide why the ‘proof’ 
breaks down for √4 .



Looking at 
AO2 on P1, P2, 
P3 and P4
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How to structure proof by contradiction

1. Read the statement to be proved carefully. 

2. Write down a suitable negation of the statement to be proved.
Use a start like ‘Assume ’negation’ is true.’ 

First stages

3. Put into a suitable mathematical form (usually algebraic)

4.Carry out suitable mathematical manipulation to reach a 
new   statement which is clearly untrue.

Development

5. State ‘ This (new) statement is untrue’ – with a reason 

6 State the original assumption must be untrue and conclude 
that 
the original statement has been proved to be true

Final stages



Looking at 
AO2 on P1, P2, 
P3 and P4

51

Proof ‘ in the units – a summary

• P1 – no formal proofs, but ‘show that’s’’ may be set

• P2 – 1.1 (deductive proof),1.2 (proof by exhaustion) and 1.3 (Disproof 
by counter example)

• P3 – 2.2 and 2.3 (proofs of trigonometric identities)

• P4 – 1.1 (proof by contradiction)



Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at AO2 on P1, P2, P3 and P4

Stage 1 Read and understand the task/problem/proof

‘Extended arguments involving the manipulation of mathematical expressions.’

Stage 1

Stage 2 Decide on a suitable representation of the problemStage 2

Stage 3 Carry out the mathematical manipulation(s)

Stage 3

Stage 4 Interpret/ give the results as the answer to the
              task/problem/proofStage 4

Translation and 
understanding

Calling upon relevant 
knowledge

Planning a strategy

Execution and 
interpretation



Looking at 
AO2 on P1, P2, 
P3 and P4
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‘Extended arguments involving the manipulation of mathematical expressions.’

…..whether the answer is given or not:

      ‘Show that…’   instead of

       ‘Find’

For an argument supporting 

reasons do not usually have 

to be given 

We could claim that ‘Show that’ is 
easier than ‘Find’  because it gives 
the student a definite end point

We could claim that ‘Show that’ is 
harder than ‘Find’  because it could 
force the student to use a specific 
method.

‘Find’ is much more common – for 
example in the SAMS there are 49 of 
them (13 ‘Show that’s’ and 5 ’Proves’)
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Looking at 
AO2 on P1, P2, 
P3 and P4
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Looking at 
AO2 on P1, P2, 
P3 and P4

Scaffolding
Scaffolding is the term used to add structure to a question which 
will usually require extended mathematics to answer it.

Gives a start. Makes it 
clear what is required
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Looking at 
AO2 on P1, P2, 
P3 and P4

Scaffolding

As well as making problems more accessible, scaffolding allows specific 
mathematical techniques to be examined.

7 A curve has equation 

y = ln(1 − cos 2x), x ∈ ℝ,  0 < x < π 

find the exact coordinates of the point on the curve where 

(b) 
  

dy

dx
 = 2 3  

find the exact coordinates of the point on the curve where 

(b) 
  

dy

dx
 = 2 3  

No scaffolding.
This Q could be classed 
as basically all AO2
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Looking at 
AO2 on P1, P2, 
P3 and P4
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AO3
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Looking at 
AO3 on P1, P2, 
P3 and P4
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Looking at 
AO3 on P1, P2, 
P3 and P4

AO3 refers to the use of standard models – this means models that are 
commonly known or models that are straightforward to understand. 

Here is an example from the material in P1

At 12:00 a ship is at a point A 48 km West of a port P.

The ship sails on a bearing of 060o to a point B. 

 PB = 36 km

Find by calculation, the two possible bearings of B from P.
Give your answers correct to the nearest degree.
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Looking at 
AO3 on P1, P2, 
P3 and P4

AO3 refers to the use of standard models – this means models that are 
commonly known or models that are straightforward to comprehend. 

Here is an example from the material in P1
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Looking at 
AO2 on P1, P2, 
P3 and P4

AO3 refers to the use of standard models – this means models that are 
commonly known or models that are straightforward to comprehend. 

Common models on P2 require the use of Arithmetic or Geometric series for  
describing growth and decay. 

Key techniques involve:

finding ‘n’ in an Arithmetic series such that the sum  to n terms 

exceeds a given value – leads to a  quadratic equation (or inequality)

finding ‘n’ in a Geometric series such that the sum to n terms exceeds 

a given value – leads to an equation (or inequality) requiring taking 

logs.
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Looking at 
AO3 on P1, P2, 
P3 and P4

Here is an typical example from the material in P3

9 A rare species of mammal is being studied. The population P, t years after the study 

started, is modelled by the formula 

P = 

  

900e
1

4
t

3e
1

4
t

-1

, t ∈ ℝ, t ⩾ 0 

Students should be able to:

Work out the population at a given time
Find the rate of change of population at a given time
Find the maximum (or minimum) population and the 
time at which it occurs
(Not for this particular model, of course)
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Looking at 
AO3 on P1, P2, 
P3 and P4

Here is an example from the material in P4

Students need to understand modelling using differential equations.
The key idea is that        represents the rate of change of the quantity A 

Often the form of the rate of change is given 

Students do need to be able to write 
down/derive or interpret a D.E. which 
shows the rate to change of A to be:

• constant (with interpretation of a 
negative sign)
• to be proportional to A.

Overlaps 
with AO4

Exercises for AO3 

 

d𝐴

d𝑡
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AO4
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Looking at 
AO4 on P1, P2, 
P3 and P4

‘Hence’ is often a key word in AO4

‘Deduce’ is often a key word in AO4

Overlaps 
with AO3
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Looking at 
AO4 on P1, P2, 
P3 and P4
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Looking at 
AO4 on P1, P2, 
P3 and P4
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Looking at 
AO4 on P1, P2, 
P3 and P4
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Looking at 
AO4 on P1, P2, 
P3 and P4
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AO5
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Looking at 
AO5 on P1, P2, 
P3 and P4
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Looking at 
AO5 on P1, P2, 
P3 and P4
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Looking at 
AO5 on P1, P2, 
P3 and P4

Use contemporary calculator technology…… accurately and efficiently 

From the P2 specification

•      solution of quadratic inequalities (sum of an Arithmetic Series)

•      solution of inequalities requiring taking logs (sum of a Geometric Series)

•      values of binomial coefficients

•      solution of trig equations – degrees and radians

•      evaluation of expressions after integration

•      trapezium rule*
*The derivation of the formula is not 
required knowledge – but should – at 
least informally – be shown
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Looking at 
AO5 on P1, P2, 
P3 and P4

The figure shows a sketch of part of the curve  C, 
with equation 

The finite region R shown shaded is bounded 
by C, the x-axis and the lines x = ±2

2-
2

0 x

In the exam the language
 is much more precise!

x -2 -1 0 1 2

1 0.44
72

0.33
33

(a) Complete the table. 

(b) Use the trapezium rule to find an estimate of 
the area of R.

(c) Given that the exact area of R is 2, work out an 
estimate of the error. 
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Looking at 
AO5 on P1, P2, 
P3 and P4

Use contemporary calculator technology…… accurately and efficiently 

From the P3 specification

Solution of trig equations

Straight line graphs derived from data of the form y = axn or y = kbx 

Behaviour of f(t) when t gets large. (exponential type models)

*Location of roots of f(x) = 0 by looking for sign changes

*Iteration
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Looking at 
AO5 on P1, P2, 
P3 and P4

Iteration
Use contemporary calculator technology…… accurately and efficiently 

Students will be given the formula to use
Students should be aware that not all rearrangements of an equation lead to a convergent 
sequence.

https://www.desmos.com/calculator/zo6o6krqs2
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Looking at 
AO5 on P1, P2, 
P3 and P4 Use contemporary calculator technology…… accurately and 

efficiently 

From the P4 specification

Nothing explicit  - finding angles between vectors
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Looking at 
AO5 on P1, P2, 
P3 and P4

Use contemporary calculator technology…… accurately and efficiently 

Consequences:

 Specific wording in questions to prevent the use of calculators
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Looking at 
AO5 on P1, P2, 
P3 and P4

Use contemporary calculator technology…… 
accurately and efficiently 

Consequences:

Specific wording in questions to prevent the 
use of calculators
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Looking at 
AO5 on P1, P2, 
P3 and P4
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Looking at 
AO5 on P1, P2, 
P3 and P4

Use contemporary calculator 
technology…… accurately and 
efficiently 

Consequences:

 Specific wording in 
questions to prevent the use of 
calculators
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Looking at 
AO5 on P1, P2, 
P3 and P4

…and other permitted resources (such as formulae booklets…) 

From the P1 specification

One form of the Cosine Rule 

Students have to learn the quadratic 
formula  and the sine rule (and 
possibly the alternative form of the 
cosine rule)



Looking at 
AO5 on P1, P2, 
P3 and P4

…and other permitted resources (such as formulae booklets…) 

From the P2 specification

nth terms and sums of arithmetic and geometric series

Change of base rule for logs

Binomial series (both forms)

Trapezium rule.

Students have to learn

Another three laws of logs*
Two trig formulae
Integral form of area under a 
curve. 
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Looking at 
AO5 on P1, P2, 
P3 and P4

…and other permitted resources (such as formulae booklets…) 

From the P3 specification

Trig identities 

e.g.. sin (A + B) = sin A cos B + sin B cos A

Students have to learn

Several trig identities 

Several formulae for 
calculus
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Looking at 
AO5 on P1, P2, 
P3 and P4

…and other permitted resources (such as formulae booklets…) 

From the P4 specification

Scalar product of 2 column vectors
Students have to learn

Vector equation of st line
Formula for cosine of the angle 
between 2 lines – scalar product
Distance between 2 points
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Mark Schemes
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Mark schemes

M marks – are awarded for a correct method or an attempt at a correct method

A marks – are dependent accuracy marks.  They are dependent on the M mark being 
awarded.

                  The marking pattern M0A1 is IMPOSSIBLE

B marks – are independent accuracy marks [or sometimes just the answer] .  For example, 
for a comment or for a graph.

A and B marks may be follow through [ft]

In addition:  bod means benefit of doubt,  ft means follow through,  cao means correct 
answer only, cso means correct solution only, isw means ignore subsequent working 
[provided it does not contradict an answer already given], awrt means answers which 
round to.
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Marking 
activity

Activity 4

Mark these three examples using the mark scheme only. 

On the scripts, mark the place at which you award the marks.

We will go through the marks at the end of the activity.
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Marking 
activity
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Marking 
activity
Script 1



92

Marking 
activity
Script 2



93

Marking 
activity
Script 3
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Resources and 
Support



Results Plus
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• Provides detailed analysis of your learners 
performance.

• Identify potential topics, skills and types of 
question where students may need to 
develop their learning further.

• See actual scores for each exam question 
for a student, class or group.

• Understand how your students’ 
performance compares with class and 
Pearson Edexcel national averages.

• Acquire data that may support effective 
learning and teaching approaches. 



Results Plus

S T A G E  1

Student takes exam 
paper

S T A G E  2

Exam Papers are scanned

S T A G E  3

Examiners mark papers 
online

S T A G E  4

Performance reports are 
shared
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Exam Wizard
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• Saves time by creating your own mock 
paper exams, topic tests, homework or 
revision activities.

• Uses our Pearson back catalogue of exam 
questions to practice and develop these 
skills with your learners’.

• Gain access to past papers and test 
questions to create tailored learners plans, 
which target individuals weaknesses.

• Works in conjunction with ResultsPlus to 
help create exam practice resources for 
whole cohorts or individual learners.



Access to 
Scripts
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Access to Scripts is an online service, included 
as part of your qualification fees, that allows you 
to view your candidates’ marked scripts online 
or download as a PDF.

The Access to Scripts service provides a rich 
source of information, enabling detailed 
analysis to inform teaching and learning and 
support students - giving insights and visibility 
that performance data alone cannot provide.

Pearson is the only awarding organisation to 
provide access to your students’ marked exam 
papers included as part of your qualification 
fees.



Paid for Resource
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Developed for the latest International A 
Level Mathematics specification, these 
Mathematics resources are specifically 
designed for international students, with a 
strong focus on progression, recognition 
and transferable skills, allowing learning in a 
local context to a global standard.



Subject Partner Support
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Our subject partners are experts in their fields and are here to 
support you throughout the year.

Sign up

Mark Heslop

Email:        Teachingmaths@pearson.com

Phone:     +44 (0) 344 463 2535 (Mon–Fri, 8.00–17.00)

Sign up to receive regular updates from your Subject Partner on 
qualification news and support for your subject.

https://qualifications.pearson.com/en/forms/subject-advisor-updates-for-teachers-and-tutors.html


Questions
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Thank you
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