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Executive Summary
The reformed A levels have seen the assessment of mathematical skills formalised
in Ofqual’s requirements for the first time. To support the ongoing development and
delivery of these assessments, we convened a meeting of subject experts from
Ofqual and the exam boards to consider the assessment of mathematical skills in A
levels, focussing on GCE business and psychology.
These discussions provided a rich source of evidence, and enabled us to develop
some common principles for good practice in the assessment of mathematical skills,
reflecting the content requirements, assessment objectives and other regulatory
requirements. This report outlines these principles and the thinking behind them, and
includes examples of questions to illustrate how these principles can be applied in
practice.

Introduction
Many AS and A level qualifications require the use of mathematical or quantitative
skills1. In some reformed A levels this has been formalised for the first time and a
specified minimum amount of mathematical skills (10% of the total marks) at a
prescribed level of demand (level 2 or above) must be included in the assessments.
The first group of subjects reformed for teaching in 2015, for which there is a
mathematical skills requirement, includes AS/A levels in: biology, business,
chemistry, computer science, economics, physics and psychology. A number of the
subjects reformed in subsequent years have similar requirements, including for
example AS/A levels in design and technology.
To support the ongoing development and delivery of these assessments we
convened a meeting of subject experts from Ofqual and the exam boards in two
subjects, business and psychology, to agree some principles for good practice in
designing questions that assess mathematical skills. This report is the output of that
meeting. It contains examples of questions from these two subjects which the
subject experts agree illustrate an appropriate level of demand in the use of
quantitative or mathematical skills in line with the principles. We intend that this
report will provide a source of information for exam boards to consider when
designing their assessments, but it might also be of use to those involved in teaching
the subjects. We will use the report if we develop additional guidance on the
assessment of mathematical skills.
The examples used in this document are provided for illustrative purposes, and the
questions and mark schemes provided might not have gone through the full review
process for use in live examinations. The examples have been drawn from all of the
exam boards and so reflect a variety of different, legitimate approaches to
assessment. The questions and mark schemes are those written by the exam

The terms ‘quantitative skills’ and ‘mathematical skills’ are not used consistently between different
subjects, with the content for GCE business including an annex of ‘quantitative skills’ and the content
for GCE psychology referring to both ‘quantitative skills’ and ‘mathematical skills’.
The Ofqual conditions for both subjects refer to ‘mathematical skills’, and so that is the terminology
used in this report. It encompasses the requirements for both ‘mathematical skills’ and ‘quantitative
skills’ referred to in the content documents.
1
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boards and are reproduced with their permission but have been anonymised in this
report.

Mathematical skills requirements
In both business and psychology (and indeed in all other subjects where these
requirements exist) the use of mathematical skills is an integral part of the subject,
and this is reflected in the subject content and assessment objectives.
For both subjects the mathematical requirements are set out in an annex to the main
content document (annex on p. 5 of the business content2, and appendix 6d on p. 38
of the science content for psychology3). The introduction to these annexes states
that in order for students to develop their skills, knowledge and understanding in the
subject they need to have been taught, and acquired competence in, appropriate
areas of mathematics. Therefore, there is an expectation that teaching and learning
allows students to develop their mathematical skills in a range of appropriate subject
contexts, as detailed in each specification. Ofqual does not require that the items
that assess mathematical skills do so in isolation of the other course content, and the
introduction to the relevant appendices in both psychology and business emphasise
that the mathematical skills listed should be applied in the context of the subject. For
example:
In order to be able to develop their skills, knowledge and understanding in business,
students need to have acquired competence in the quantitative skills that are relevant to
the subject content and which are applied in the context of a business A level.
(GCE business content, page 5)

In order to be able to develop their skills, knowledge and understanding in science,
students need to have been taught, and to have acquired competence in, the appropriate
areas of mathematics relevant to the subject as indicated in the table of coverage below.
The assessment of quantitative skills will include at least 10% level 2 or above
mathematical skills for biology and psychology, 20% for chemistry and 40% for physics,
these skills will be applied in the context of the relevant science A level.
(GCE psychology content, page 24)

Questions that did assess mathematical skills in isolation from the relevant subject
content would also be unlikely to address any of the relevant assessment objectives.
In both psychology and business all of the assessment objectives reference the
subject context and assessing mathematical skills in isolation would be incompatible
with this.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/30
2103/A_level_business_subject_content.pdf
2
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/60
0863/gce-subject-level-conditions-and-requirements-for-psychology.pdf
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The expectation that these skills are assessed in context is reflected in the principles
outlined below and is clear from the question commentaries later on in the report.
While the published core subject content for both subjects includes an annex
outlining the mathematical skills in which students are expected to be competent,
exam boards can choose to add to these skills in their own specifications if they feel
that is appropriate.
For each subject a specified proportion of the qualification marks must be allocated
to the assessment of mathematical skills at level 2 or above. For the purposes of this
work we have defined level 2 as of a standard equivalent to that found in the higher
tier papers in GCSE mathematics and/or statistics (i.e. the underlined and bold
content in the DfE content documents for GCSE mathematics and GCSE statistics).

Business
The subject experts were clear that mathematical skills are an important part of the
decision making and problem-solving expectations of A level business qualifications.
This is reflected in assessment objective 4 (AO4) which requires students to
‘evaluate quantitative and qualitative information to make informed judgements and
propose evidence-based solutions to business issues’4. The content also includes a
number of aspects which rely on mathematical skills and data handling. For
example, the ‘accounting and finance’ area of study outlined in paragraph 9 of the
business content5, and some aspects of the ‘business analysis’ area of study in
paragraph 10 (e.g. data analysis and measure of financial performance).
The quantitative skills annex in business includes some generic mathematical skills,
not all of which are necessarily level 2 skills. The first two bullet points, for example,
refer to the use of ratios, averages, fractions and percentages. While it might be
clear that these skills are essential in the context of the subject, in their simplest form
they would be assessed at foundation tier GCSE mathematics, or at Key Stage 3,
and as such would be regarded as level 1. This has implications for assessment
design, as noted in principle 4 below.

Psychology
Assessment objective 2 (AO2) in psychology includes a strand referring specifically
to mathematical skills, requiring students to ‘apply knowledge and understanding of
scientific ideas, processes, techniques and procedures when handling quantitative
data6’. In addition, assessment objective 3 (AO3) requires students to ‘analyse,
interpret and evaluate scientific information, ideas and evidence’, which is also likely

4

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/37
1195/2014-04-09-gce-subject-level-conditions-and-requirements-for-business.pdf
5

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/30
2103/A_level_business_subject_content.pdf
6

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/60
0863/gce-subject-level-conditions-and-requirements-for-psychology.pdf
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to include the use of quantitative data, particularly in the context of the research
methods aspect of psychology.
References to mathematical skills permeate the psychology content7, including
references to the collection, presentation and analysis of quantitative data and to the
use of descriptive statistics including measures of central tendency and dispersion.
The required mathematical skills for psychology are laid out in an annex to the
content, and this is detailed and extensive. It includes exemplification of how each
identified mathematical skill may be assessed in the context of A level psychology
(although it is clear that assessments will not be limited to these contexts alone). The
exemplification in the annex clearly roots the mathematical skills in a subject context,
but this approach could be confusing as a number of the mathematical skills listed in
the annex for psychology are not necessarily at a level of demand required for a
level 2 qualification, but the exemplification in the annex adds to the skill in a way
that does make it level 2. For example, D1.6 in the annex is ‘understand the terms
mean, median and mode’, which, in itself, is not a level 2 skill; understanding these
terms is a requirement of foundation tier mathematics candidates at GCSE. The
exemplification of this skill suggests that students could select which of these
measures was the most appropriate to use in a particular situation, which would
meet the level 2 requirement.

Principles for good practice in the assessment
of mathematical skills
The principles outlined below are intended as a guide for good practice, and reflect
the requirements and expectations of the content, assessment objectives and
regulatory requirements outlined above.
1. Where mathematical skills are required to answer a question, they should be
appropriate to the subject context.
2. Where a student is required to carry out a mathematical or statistical
procedure they should be expected to use and/or interpret the outcome of this
procedure in the context of the question asked.
3. Where mathematical skills are rewarded in a question, marks should only be
allocated to mathematical skills at level 2 or above. That is of a standard
equivalent to8 or higher than the underlined and bold content as laid out in the
content documents of GCSE mathematics 9 or GCSE statistics10.
7

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/59
3849/Science_AS_and_level_formatted.pdf
8
Qualifications at a level equivalent to or higher than GCSE could include other general qualifications
in mathematics or statistics, for example AS or A level mathematics and further mathematics, and AS
or A level statistics qualifications.
9
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/25
4441/GCSE_mathematics_subject_content_and_assessment_objectives.pdf
10
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/5
00793/Statistics_GCSE_subject_content.pdf
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4. There may be occasions where it is appropriate to include mathematical skills
in a question at a standard below level 2, depending on the context and
requirements of the question. In these cases marks will not count towards the
mathematical skills requirements.
Principles 1 and 2 reflect the fact that mathematical skills are an integral part of the
subject content and should be assessed as such, and not as a ‘bolt-on’ or additional
requirement. Mathematical skills given in the annexes would be sampled in the
assessments in the same way as any other content, and usually in the context of
another aspect of the subject content. In the case of psychology, this would include a
research methods context. Mathematical skills should rarely (if ever) be the sole
focus of a question. The subject content and context should be the main focus, and
the mathematical skills used should support that context.
Principle 3 reflects the level of demand that mathematical skills questions must meet
in order to address our requirements. This principle is reflected in a range of
qualifications, as a number of the requirements of the business and psychology
content are not found on the GCSE mathematics syllabus. GCSE, AS and A level
statistics are included as a number of the mathematical requirements in business
and psychology are not assessed in GCSE mathematics, but can be found in the
statistics content.
Both GCSE mathematics and GCSE statistics have content that is differentiated into
three areas of increasing demand:
Area 1: Content with regard to which it is intended that all Learners taking the
qualification should be confident and competent by the end of their GCSE course. This
content is shown in standard font in the Content Document and must be assessed in
both higher and foundation tier assessments.
Area 2: Content with which all students taking the qualification are intended to be at least
familiar by the end of their GCSE course. This content is underlined in the Content
Document and must be assessed in both higher and foundation tier assessments.
Students taking higher tier assessments should be expected to be confident and
competent with this content by the end of their GCSE course, and those assessments
must reflect that expectation.
Area 3: Content with which only the most highly attaining Learners will be expected to be
confident and competent by the end of their GCSE course. This content is shown in bold
font in the Content Document and must be assessed in higher tier assessments only.
(GCSE mathematics conditions and requirements, page 16)

We have defined level 2 as being that covered in area 2 and area 3. This is content
that is only assessed on higher tier papers, or content with which candidates sitting
the higher papers will be competent and confident.
The GCSE statistics content reflects the increase in demand that interpreting the
outcomes of some mathematical procedures in context. For example, selecting an
appropriate way to represent data is defined as a level 1 skill in the GCSE statistics
content i.e. it is given in ‘standard’ type in the content document. If, however, a
student has to justify their choice of representation and state why it would be the
7

most appropriate to use with reference to the nature of the data they are using, this
raises the demand to level 2. Similarly, the calculation of averages (mode, median
and arithmetic mean) is identified in both the GCSE mathematics and statistics
content as being at level 1, but the GCSE statistics content goes on to say that if a
Learner is able to select the most appropriate average for a situation, this would
again raise the demand to level 2.
The final principle recognises that sometimes the context or content of a question will
require the use of mathematical skills below level 2. Indeed, as discussed above,
some of the mathematical skills outlined in the annexes are not necessarily of an
appropriate level of demand to count towards the required weighting of level 2
mathematical skills marks. The use of mathematical skills at a lower level is likely to
be appropriate in a number of content areas in both business and psychology, and
there is no requirement for mathematical skills only to be tested at level 2 or above.
However, where questions do use mathematical skills at a lower level these must not
be counted toward the regulatory requirements of 10% of the marks for both of these
subjects.

Implications for mark schemes
As illustrated in the commentaries above, there are challenges in both designing
mark schemes and in allocating an appropriate number of mathematical skills marks
in questions assessing these skills. For example, extended response questions,
such as examples 1 and 2 for GCE business, where candidates may legitimately
take a number of approaches or consider a variety of both quantitative and
qualitative data.
Subject experts discussed this in some depth, with a number of approaches to the
allocation of marks being considered, including considering how many marks a
candidate could legitimately achieve in a question without the use of any
mathematical skills. It is up to exam boards to decide how to allocate marks against
the requirements for level 2 mathematical skills, but the approach must be applied
consistently so that compliance with the requirements can be clearly demonstrated.

Conclusions
Mathematical skills are a fundamental part of business and psychology and the
assessment of them in the context of the subject content was common practice in
the legacy qualifications. The Subject Level Conditions and Requirements we put in
place for the reformed qualifications strengthens this integrated approach.
It was recognised by the subject experts that there were challenges in meeting the
regulatory requirements. Equally, it was recognised that tensions can exist between
the delivery of curriculum aspirations and the delivery of reliable assessments on a
national scale. The subject experts acknowledged that, when assessed in their
simplest form, a number of mathematical skills included in the annexes to the subject
content were not of an appropriate level of demand to be considered level 2.
However, they also agreed that mathematical skills should be used as appropriate to
the subject content and context, and as such there may be situations where it is
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appropriate to use mathematical skills at a lower level though they do not then count
towards the 10% requirement for mathematical skills at level 2 or above. This is
reflected in the principles for good practice.
The principles identified in this document (page 5) demonstrate that there is
agreement between the subject experts on the focus and purpose of the assessment
within an examination context. The principles and examples provide some common
ground for question writers. They highlight and support the need for mark schemes
to be able to reliably and consistently reward candidates for demonstrating the
application and understanding of mathematical skills in a manner appropriate to the
focus of the question.
The approaches that exam boards take to the assessment of quantitative skills may
legitimately vary while still satisfying Ofqual’s regulatory requirements. The exemplar
questions provided show that it is possible to design questions that meet Ofqual’s
requirements and complement the subject content in different ways.

9

Annex A: Exemplar questions and mark
schemes
The exemplars have been selected from materials provided by the exam boards that
offer these qualifications. Where a question includes reference to a specific company
or organisation, the sources of the information are appropriately referenced and the
exam board has sought permission for its use where required. The exemplars
represent a sample of questions from both AS and A level assessments and cover a
range of different content areas, mathematical skills and question types. Each one
was agreed by the subject experts to exemplify the principles laid out above. We
have provided a short commentary explaining how the question assesses
mathematical skills. The commentary includes a brief overview of the question
followed by a summary of how the question satisfies the principles in this report.
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Business
Example B1
B1 Question

11

12

13

B1 Mark
Scheme

14

Exemplar B1 – Commentary
A 12 mark extended response question with a level of response mark
Description
scheme containing 3 bands and indicative content. The following
mathematical skills are assessed:
-

Calculate, use and understand ratios, averages and fractions
Use and interpret quantitative and non-quantitative information in
order to make decisions

6 of the 12 marks available are allocated to level 2 mathematical skills.
Principles 1
and 2

Candidates are expected to select the ratios and make use of the outcomes
of the consequent calculations to analyse the constraints.

(subject
context)
Principles 3
and 4
(mathematical
demand)

Candidates are expected to calculate, use and understand business ratios.
While the use of ratios in itself may not necessarily be a level 2 skill, in this
question the ratios are not provided. Candidates have to use the information
provided to decide which ratios to use, and are then expected to use the
outcomes of these calculations further in the question to analyse
information. This selection of an appropriate ratio, and the ability to interpret
the outcomes, raise the demand to an appropriate level.

15

Example B2
Question

16

17

B2 Mark
Scheme

Level

Level 1

Mark

Descriptor

0

A completely inaccurate response.

1–5

Isolated elements of knowledge and
understanding. Weak or no relevant
application of business examples.
An argument may be attempted, but will be
generic and fail
to connect cause(s) and/or
consequence(s)/effect(s).

18

Level 2

6–10

Level 3

11–15 Accurate and thorough knowledge and
understanding, supported throughout by
relevant and effective use of the business
behaviour/context.
Uses developed chains of reasoning, so that
cause(s) and/or consequence(s)/effect(s) are
complete, showing an understanding of the
question. Arguments are well developed.
Quantitative or qualitative information is
introduced in an attempt to support judgements,
a partial awareness of the validity and/or
significance of competing arguments and may
lead to a conclusion.
16–20 Accurate and thorough knowledge and
understanding, supported throughout by use of
relevant and effective use of the business
behaviour/context.
Uses well developed and logical, coherent chains
of reasoning, showing a range of cause(s)
and/or effect(s). Arguments are fully developed.
Quantitative and/or qualitative information is/are
used well to support judgements. A full
awareness of the validity and significance of
competing arguments/factors, leading to
balanced comparisons, judgements and an
effective conclusion that proposes a solution
and/or recommendations.

Level 4

Elements of knowledge and understanding, which
are applied to the business example.
Arguments and chains of reasoning are
presented, but connections between cause(s)
and/or consequence(s)/ effect(s) are incomplete.
Attempts to address the question. A comparison
or judgement may be attempted, but it will not
successfully show an awareness of the key
features of business behaviour or business
situation.

19

20

21

Exemplar B2 – Commentary
Description

A 20 mark extended response question with a level of response mark
scheme and indicative content. The following mathematical skills are
assessed:
-

calculate, use and understand ratios, averages and fractions
calculate, use and understand percentages and percentage changes
use and interpret quantitative and non-quantitative information in
order to make decisions
interpret, apply and analyse information in written, graphical and
numerical forms

8 of the 20 marks available are allocated to level 2 mathematical skills.
Principles 1
and 2
(subject
context)

The question is set in a context, the growth of Pure Gym, and requires
candidates to apply both quantitative and qualitative analysis. The question is
an example of the business content leading the question, with the
quantitative skills playing a supporting role.

Principles 3
and 4

While some of the mathematics required in the question is relatively simple,
candidates are expected to choose accounting ratios, interpret the outcomes
of their calculations in the context of the question, and use the outcomes to
(mathematical
make and justify their decision. The requirement that candidates have to
demand)
select and interpret their findings raises the level of demand (in line with
similar content in GCSE statistics for example).

22

Example B3
Question

B3 Mark
Scheme

Exemplar B3 – Commentary
Description

A 4 mark question where the calculations involved require the handling of
multiple sets of data and probabilities. It involves the use of a tree diagram
to calculate probability and the appropriate expected value in each case.
All 4 marks are allocated to the level 2 mathematical skills requirements.

Principles 1
and 2

Candidates are expected to carry out a set of calculations, which involves
understanding how to identify multiple expected values (EVs). This requires

23

(subject
context)

the integration of mathematical skills with the context of identifying the best
option monetarily for the business based on this data.

Principles 3
and 4

Multiple-stage calculations are required to achieve full marks. The use of
tree diagrams to calculate probability can be clearly identified as level 2
mathematics, as it is an underlined (i.e. higher tier) point in the Probability
section of GCSE mathematics subject content.

(mathematical
demand)

24

Example B4
B4 Question

25

26

27

B4 Mark
Scheme

28

29

30

31

Exemplar B4 – Commentary
Description

A 15 mark extended response question with a level of response mark
scheme and indicative content. 7 of the 15 marks available can
be allocated to level 2 mathematical skills.

Principles 1 and 2

The question’s context requires candidates to use both quantitative and
qualitative analysis. This is an example of the business content leading
the question, with the quantitative skills playing a supporting role. As the
mark scheme makes clear, the use of mathematics is required to access
the upper half of marks at each level.

(subject context)

Principles 3 and 4
(mathematical
demand)

While some of the mathematics that could be used to answer the
question is, in isolation, relatively simple, candidates obtaining higher
marks on this question are expected to know how to calculate
contribution and profit (integrating the level of sales above break-even
multiplied by the contribution rate), selecting appropriate data and
information from the unseen resource booklet and to interpret the
outcomes of their quantitative calculations in the context of the question.
This raises the level of demand to level 2.

32

Example B5
B5 Question

Extracts from JD Sports Fashion Plc, Trading, Profit and Loss account
(Income Statement) for the 52 weeks ended 31 January:

JD Sports Fashion Plc Balance Sheet as at 31st January:

Calculate the net profit margin, acid test and gearing ratios for 2014 and
2015 and use them to assess the financial performance of JD Sports
Fashion Plc. [10]

33

B5 Mark
Scheme

Indicative content:

2015
£m
NPM
Acid Test
Gearing

2014
£m

5.93%
0.54:1

6.41%
0.50:1

12.68%

13.06%

Allow for correct variations in rounding to 1 decimal place. E.g. 12.7% for
gearing in 2015
•

•

The company’s net profit margin is perhaps a little lower than might
be expected and has also fallen slightly. On the other hand sales
revenue has increased considerably from £1216 million to £1552
million and the actual figure for net profit is up by nearly 18%. This is
a good performance.
The acid test, at half of the ideal ratio of 1:1, is low. This could
indicate a potential liquidity problem. If all of the suppliers were to

34

•
•

•
•

ask for repayment immediately the company would struggle to find
the finance. It might also indicate that stock levels are too high. This
could be due to seasonal factors, although the accounts are as at
31 January so the peak season has already passed.
The gearing ratio is low. The company does not depend greatly on
loans and has plenty of potential to borrow more in the future to help
its expansion plans.
Overall the company seems to be performing well, apart from the
possibility that it is holding too much stock. Sales and profits are up
and the shareholders are getting a satisfactory return for their
investment. Candidates may offer an overall conclusion.
OFR in marking AO3 and AO4
Credit any other valid point.

Exemplar B5 – Commentary
Description

This is one part of a longer question, with all parts related to a business
context set by the exam board. Part (b) is allocated 10 marks in total, of
which 6 are allocated to the assessment of level 2 mathematical skills.
The two marks for AO1 are awarded for recalling the required ratios and so
are not allocated to the mathematical skills requirements.
Answers in the ‘limited’ band (band 1) for AO3 and AO4 would show only
superficial responses, which were not supported by any quantitative
evidence. All of the remaining bands for AO2, AO3 and AO4 require the
appropriate calculations to be carried out and then used in the justification of
any decisions made. As such 6 of the marks available rely on the correct
application of quantitative skills.

Principles 1
and 2
(subject
context)
Principles 3
and 4
(mathematical
demand)

The question requires candidates to calculate 3 different types of
financial ratios by selecting the correct data from the tables given and then
use their calculations to assess the performance of the business.

While the calculations required in this question are not in themselves
complex enough to be considered level 2, candidates are expected to use
the outcomes of these calculations further in the question to analyse and
evaluate information. This raises the level of demand to an appropriate
level.

35

Psychology
Example Ps1
Ps1 Question

36

Ps1 Mark
Scheme

Exemplar Ps1 – Commentary
Description

This is a 4 mark question in the research methods section of the paper
(section C). All of the questions in section C are in the context of a research
project investigating whether listening to music improves running
performance.
The question covers D1.14, D1.6 in Appendix 6 to the Content document.
4 marks are awarded for mathematical skills: 2 marks for interpretation of a
mean and 2 for interpretation of standard deviation with justification.

Principles 1
and 2
(subject
context)
Principles 3
and 4
(mathematical
demand)

Candidates are asked to interpret mean and standard deviation values from
a table of given values. They are expected to interpret what these values
represent in the context of the research project described in this section of
the paper.

Candidates are not asked to calculate the values of mean and standard
deviation and these are given. Calculation of the mean would not, in any
event, meet the requirements for level 2 mathematics as it is expected of
foundation tier (level 1) GCSE candidates in mathematics and statistics.
The mathematical demand in the question comes from the requirement to
interpret these values and say what they mean in the context of the data
given. This is in line with the requirements of higher tier GCSE statistics,
and so is at level 2.

37

Example Ps2
Ps2 Question

Ps2 Mark
Scheme

38

Exemplar Ps2 – Commentary
Description

A 6 mark question addressing both mathematical skills requirements and
research methods, and requiring candidates to calculate a Spearman’s rank
coefficient and then interpret the result of the calculation in the context of the
question.
All 6 marks count toward the mathematical skills requirements.
This question addresses D1.8 in Appendix 6 to the Content document.

Principles 1
and 2
(subject
context)
Principles 3
and 4

If part (a) was the only question, it would be mathematics for mathematics
sake and have no relevance to the subject content. However, further parts of
the question go on to require interpretation of the outcome of the calculation
in a subject context, and as such it fulfils the requirements of principle 2.
The level is appropriate as calculation of Spearman’s rank coefficient is
included in higher tier GCSE statistics content.

(mathematical
demand)

39

Example Ps3
Ps3 Question

Furry friends. Some research suggests that animals can help people
feel less lonely. To investigate this further a psychologist wants to
conduct an experiment to study the effect of caring for pets on elderly
people living in one large residential home called ‘The Oaklands’ which
has a total of 125 men and women aged between 60 and 95.

17. a)
Describe how random sampling could be used to obtain participants for this
study.
Ps3 Mark
scheme

Exemplar Ps3 – Commentary
Description

This is an example of a question that addresses both mathematical skills
and research methods.
It covers section D1.5 of the mathematical skills requirements laid out in
Appendix 6 to the DfE Subject Content.
All 3 marks for this part question are allocated to the mathematical skills
requirements.

Principles 1
and 2
(subject
context)

The context of the question addresses both mathematical skills
requirements and research methods. It is part of a longer question that
builds from the initial question on sampling and places part a) in a wider
experimental and subject context.

Principles 3
and 4

The question requires candidates to show an understanding of sampling
techniques in an applied context.

(mathematical
demand)

The application of random sampling techniques is included in the underlined
content of section B3 in the GCSE statistics content and as such meets the
requirements for level 2.

40

Example Ps4
Ps4 Question

6. A professor chose to investigate the following hypothesis, ‘There will be a
difference in the attractiveness ratings of men when they wear aftershave and
when they don’t wear aftershave’. The professor conducted his research at a
bar. The researcher invited 40 of his female students to attend the event in
order to celebrate his 50th birthday. 20 female students were randomly
allocated to attend the event at 18.30 and the remaining 20 female students
were asked to arrive at 20.00. 25 male students (who were paid by the
professor) socialised with the first group of female students, wearing no
aftershave. After one hour the first group of female students left. The male
students then applied aftershave and socialised with the second group of
female students. As they were leaving, female students were asked to give
some feedback using a questionnaire. One of the questions was:
The University professor found that the mean ‘attractiveness’ rating for the
Using the following scale, rate the attractiveness of the male students you
met at the event:
0 Not attractive at all
1 Weak levels of attraction
2 Reasonably attractive
3 Very attractive

Your rating: ________

male students when they did not wear aftershave was 1.8, whereas the mean
‘attractiveness’ rating for the male students when they wore aftershave was
2.1.

(e) The professor used a Mann-Whitney U test. Justify why this test is
appropriate for analysing the data collected in his research. [4]
(f) Using the critical values table below, select a suitable critical value
that the professor should use in his analysis and explain your selection.
[2]

(g) The professor found the calculated (observed value) was 123. Explain if the
professor should accept or reject his null hypothesis. [2]
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Ps4 Mark
Scheme

6. (e)

6. (f)
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6. (g)

Exemplar Ps4 – Commentary
Description

This is an example of a multi-part question that addresses both the
mathematical skills and research methods requirements.
It covers sections D1.12, D1.13 of the mathematical skills requirements laid
out in Appendix 6 to the DfE Subject Content.
The 8 marks available for parts e), f) and g) of the question are all allocated to
the mathematical skills requirements.

Principles 1
and 2
(subject
context)
Principles 3
and 4
(mathematical
demand)

These are parts of an extended question and are all set in a relevant research
context. They require students to carry out statistical procedures and to
interpret the outcome of those procedures in the context of the given research
scenario.

Statistical tests of this type, and the interpretation of these in a given context,
are found in the content of A level mathematics and statistics (level 3). This
clearly meets the requirements for mathematics at level 2 or above.
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