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Aims of this session:

• to equip teachers with effective strategies to teach AO3 

skills to A Level Physics students

• to enhance teachers' understanding of how AO3 skills are 

assessed in the Edexcel A Level Physics exam

• to provide teachers with practical tools and resources to 

help students develop and demonstrate AO3 skills.

Welcome to this Professional Development Session
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In this session you will:

• identify the key components of AO3 skills as outlined 

in the Edexcel A Level Physics specification

• better understand how marks are awarded for AO3 

questions

• learn various teaching strategies to help students 

develop AO3 skills.

Objectives



Session Agenda

Item Time

Understanding AO3 skills 10 min

Detailed analysis of questions 25 min

Common mistakes (and how to avoid them) 3 min

Strategies for teaching AO3 skills 5 min

Conclusion 2 min

Resources and support 2 min

Q & A 8 min



Understanding AO3 Skills



Balance of AOs on the papers

% in AS % in AL

AO1 Demonstrate knowledge and 

understanding of science 35 – 37 31 – 33

AO2 Application of knowledge and 

understanding of science in familiar 

and unfamiliar contexts

41 – 43 41 – 43

AO3 Analysis and evaluation of scientific 

information to make judgements and 

reach conclusions

Experimental skills in science, 

including analysis and evaluation of 

data and methods

20 – 23 25 – 27



AO3 Skills

• The focus of questions that target AO3 is to assess the student’s ability to analyse, interpret and evaluate 

different forms of physics information, ideas and evidence.

• AO3 questions may require students to make a conclusion, make a choice, or to justify a statement.

○ These questions usually require students to carry out calculations to come to a conclusion.

○ They don’t tell the students exactly what to calculate.

○ These questions are found in all question papers.

• AO3 questions may require students to develop and refine practical design and procedures.

○ These questions assess skills developed when students carry out the core practicals.

○ This type of question is found in both AS papers, but only in Paper 3 of the A Level assessment.



Example of AO3 Questions



Q12 9PH01 (2024)

• The data is already clearly set out in the question.

• The question is directing us to calculate a value for efficiency.

• Efficiency =
output power

input power
=

𝑃out

𝑃in
 

• We know Pin and so we need to calculate Pout.

• Energy is conserved, and so Pout = [Pin − power losses in cable].

• To calculate the power losses in cable we need to know the resistance of the cable and the current it carries.



Q14(c) 8PH02 (2024)

• The question is directing us to select a material 

from the table, so we need to calculate a value 

for the work function of the unknown mineral.

• We are given the frequency of the uv-radiation, 

so we can use 𝐸 = ℎ𝑓 to calculate the energy 

in, J, of one photon of this radiation.

• Then we can convert the energy in J to an 

energy in eV.

• Finally, we can use photon energy =

work function + max. K. E. with max K.E. = 4.0 

eV, to calculate the work function and compare 

with the values in the table.



Q17(a) 9PH02 (2024)

• The question directs us to determine whether the 

upward force acting on the balloon is greater than the 

downward force acting on the ballon.

• The upward force is equal to the upthrust (given in 

question).

• The downward force is equal to the total weight of air, 

balloon and passengers.

• To calculate the mass of air in the balloon, we use 

the density of air.

• The density of air is given at a temperature of 20oC, 

so we need to determine the volume of air at 20oC 

and then use density =
mass

volume

• Finally, we can use

weight = (total mass) × 𝑔



Common Challenges

• AO3 ‘calculation’ questions do not necessarily have an explicit route, so students may not know how to 

start their solution.

• Students may not be able to extract salient detail from the question.

• Students may be distracted by the context.

• Students may not understand the role that context plays in the question.

• Students may not state a conclusion.

• Students may omit a comparison with a value given in the question in giving their conclusion.



Detailed analysis of questions 



Q12 9PH01 (2024)



Example 1



Example 2



Q14(c) 8PH02 (2024)



Example 1



Example 2



Q6(b) 9PH03 (2024)



Example 1



Example 2



Q12(a) 9PH03 (2024)



Q12(a) 9PH03 (2024) 



Example 1



Example 2



Q12(c) 8PH01 (2024)



Example 1



Example 2



Common mistakes 
(and how to avoid them)



Common pitfalls

• Students do not identify key data in the question.

○ Encourage students to list key data using standard symbols.

• Students omit units for calculated quantities.

○ Reinforce with students that all calculated quantities should have a correct unit.

• Students do not state a conclusion.

○ A conclusion is a judgement reached by reasoning. The reasoning should be explicit.

○ Questions with the command words ‘assess’, ’comment on’, ‘deduce’, ‘discuss’, ‘evaluate’ usually 

require a conclusion.

• Students state a conclusion, but it is incomplete.

○ In a numerical question a conclusion usually requires a comparison between a value given in the 

question and a value calculated by the student.



Strategies for teaching AO3 skills



Teaching Strategies

• Give students extensive problem-solving practice.

• Establish a standard routine problem-solving routine with students.

• Allow students to apply basic principles to a variety of contexts.

• Recommend that students work towards the value given in the question.

• Encourage students to calculate some quantities as a starting point, even if they are not able to see how 

to complete a full solution.

• Insist that students always give a reason as part of their conclusion.

• Remind students to always include units for quantities they calculate.



Teaching Strategies

Model problem solving using ‘I do, we do, you do’.

I DO:

• demonstrate the problem-solving process by going through the solution to a problem

• give a full commentary on your actions, to make the steps explicit to students.

WE DO:

• go through a solution to a problem using cold calling to prompt students to identify what to 

do at each stage.

YOU DO:

• give students a problem to solve on their own

• insist that students provide a full solution

• do not accept a numerical answer without full working

• expect to see full substitutions into equations and correct units.



Conclusion



Concluding Remarks

• AO3 accounts for about a quarter of the marks in Advanced Level assessment.

• Students need to be helped to refine their exam technique for these questions.

• They should start by identifying the command words used in AO3 questions.

• Students need extensive problem-solving practice in which they apply basic principles to a wide range of 

contexts.

• They must always give a reason to back up their judgement;  in quantitative questions this is usually a 

comparison of values.



37

This session looked at:

• identifying the key components of AO3 skills as outlined 

in the Edexcel A Level Physics specification

• how marks are awarded for AO3 questions

• various teaching strategies to help students develop 

AO3 skills.

Summary



Useful links

1. Grade Boundaries

This page shows the minimum marks needed to achieve a certain grade for all UK examinations. Also 

refer to the Examiners’ Report.

2. Examination Results Statistics

Results statistics summarise the overall grade outcomes of students sitting Edexcel examinations.

3. Results Plus

Edexcel’s free online service giving instant and detailed analysis of your students’ exam and mock 

performance.

‒ See your students’ scores for every exam question.

‒ Understand how your students’ performance compares with Edexcel national averages.

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-boundaries.html
https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-statistics.html?Qualification-Family=International-Advanced-Level
http://www.edexcel.com/resultsplus
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Our subject advisors are experts in their fields and are here 

to support you throughout the year.

Science

Email: teachingscience@pearson.com

Phone: +44 (0) 344 463 2535 

             (Mon–Fri, 9.00–17.00)

Book an appointment with your Subject Advisor

Sign up to receive regular updates from your Subject Advisor 

on qualification news and support for your subject.

Subject Advisor Support

Irine Muhiuddin

Science

https://outlook.office365.com/book/Sciencequalifications@pearsoneducationinc.onmicrosoft.com/
https://qualifications.pearson.com/en/forms/subject-advisor-updates-for-teachers-and-tutors.html


Any questions?



Find out more
 

For more professional development 

courses please see Pearson’s 

Professional Development Academy

https://pdacademy.pearson.com/


Your Feedback 
Matters

Following this event, you will receive an 

invitation to share your thoughts about 

the session. Your feedback is invaluable 

to us, as it helps us tailor our 

professional development materials to 

better meet your needs. Please don’t 

hesitate to let us know what you’d like to 

see more of and what areas you think 

could be improved.
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