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The Royal Society’s Education Research 
Fellowship programme 

The Royal Society’s Education Research Fellowship programme aims to 
develop and support robust, evidence-based research which can inform 
national education policy and practice, by supporting leading academics. 

The number of academic professionals undertaking 
research in mathematics and science education is 
decreasing. In 2007, the Royal Society launched 
the Education Research Fellowship scheme to help 
selected academics focus on their research, free 
from teaching duties. Five appointments were made 
between 2007 and 2009: Dr Anne Bowker (King’s 
College London), Dr Wai Yi Feng (University of 
Cambridge), Dr Judith Hillier (University of Oxford), 
Dr Matthew Inglis (Loughborough University) and 
Dr Ian Jones (Loughborough University). 

Dr Inglis was selected as The Royal Society Worshipful 
Company of Actuaries Education Research Fellow 
as his application focused on the accessibility of 
mathematics education at a critical age for career 
selection, aligning both The Worshipful Company 
of Actuaries’ and the Royal Society’s aims.

The Society is pleased to provide the Worshipful 
Company of Actuaries with a summary of Dr Inglis’s 
report on the following pages.

Image
The Royal Society Summer Science Exhibition.

The Royal Society would like to thank 
The Worshipful Company of Actuaries 
for its generous support of the 
Royal Society’s Education Research 
Fellowship programme and Dr Matthew 
Inglis’s associated Fellowship.
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Royal Society Worshipful Company of 
Actuaries Education Research Fellowship:  
Dr Matthew Inglis 

Dr Inglis’s Fellowship began on 1 October 2010 and concluded on 
30 September 2015. The following provides a summary of Dr Inglis’s 
research, informed by his final report to the Society, while he was the 
Royal Society Worshipful Company of Actuaries Education Research Fellow. 

PROJECT 

To what extent does studying 
advanced mathematics develop 
general thinking skills?

Background
Thinking skills are used in everyday life: memorising 
a shopping list, choosing the best deal, or solving a 
puzzle. Dr Inglis’s research over the last five years has 
explored whether studying mathematics past the age 
of 16 develops greater general thinking skills, allowing 
one to complete everyday thinking and reasoning 
tasks with greater speed and precision. 

In Britain, the vast majority of students are not 
required to study mathematics beyond the age of 16. 

“ Compared to other OECD countries, this is extremely 
unusual (only Ireland and Australia are similar to 
Britain in this regard). The consequence of this policy 
is that dramatically fewer students study advanced 
mathematics in Britain compared to other countries. 
Whereas in Japan 85% of 16 – 18 year olds study the 
equivalent of a mathematics A Level, the figure in 
Britain is less than 15% (Hodgen et al. 2010).” 

This means that professions that rely on mathematical 
expertise within the UK are less able to recruit 
candidates with the appropriate skill level. 

This research is also timely and important as the 
government examines whether to increase to 18 
years old the age up to which students study more 
advanced mathematics. Evidence to support or 
dispute this significant change in the educational 
system could have an impact on this debate. 

Dr Inglis’s work relates to the theory of formal 
discipline: the theory that studying advanced 
mathematics improves one’s general ‘thinking skills’. 
This theory dates back to philosophers including 
Plato and John Locke, who both claimed that learning 
mathematics to a higher level would increase 
one’s ability to solve problems outside the field of 
mathematics. More recently, Sir Adrian Smith (2004) 
and Sir Mark Walport (2010) both produced reports, 
commissioned by the government, to address this 
question. However, there has been no empirical 
evidence that supports or contradicts a relationship 
between these two factors.

Throughout his Fellowship, Dr Inglis has undertaken 
a range of approaches to assess whether there is 
empirical evidence to support the theory of formal 
discipline, as well as investigating how assessments 
can be improved so that they can accurately measure 
and promote the development of general thinking 
skills when solving mathematical problems. The 
purpose of this research is to influence education 
policy by providing evidence to inform the discourse 
about whether mathematics should be compulsory 
for all students up to the age of 18.
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Results
Dr Inglis’s research suggests that studying mathematics 
does influence reasoning skills, but does not provide 
evidence to support the theory of formal discipline. Dr 
Inglis’s research finds that studying further mathematics 
can make students more critical of premise/conclusion 
statements (if p then q), resulting in both a small 
increase in correct rejections and a higher risk of false 
rejections, compared to a control group of students 
who are not studying further mathematics. If the theory 
of formal discipline had been supported, the findings 
would show that those studying further mathematics 
made more correct rejections of false statements but 
were also more accurate in accepting true statements. 

Further research
Dr Inglis collaborated with another Education Research 
Fellow, Dr Ian Jones, on the use of comparative 
judgement as a method to improve mathematics 
education assessment. Comparative judgement can be 
employed in mathematics assessment when students 
are provided with one or more open-ended questions 
that are designed to assess understanding or problem 
solving. An expert is then presented with two students’ 
responses and asked to decide which response 
demonstrates better understanding of the concept of 
interest. Dr Inglis and Dr Jones found that comparative 
judgement is an appropriate method to employ and 
aids students’ conceptual understanding of particular 
mathematical concepts, making it more reliable for 
testing and improving students’ understanding of the 
questions in formal assessment. 

Dr Inglis and Dr Jones worked with the awarding 
body AQA and the examinations regulator Ofqual to 
compare the standards of mathematics assessment 
over time. The findings showed a substantial decline 
in standards between the 1960s and 1990s, but no 
decline between the 1990s and the present day. 

Collectively, this research could provide implications 
for policy, outlining that a change in assessment (i.e. 
using comparative judgement) could improve students’ 
conceptual understanding, leading to more accurate 
assessment measures without compromising the 
reliability of assessments used. 

Public engagement
Over the last five years, Dr Inglis has written two book 
chapters, presented 24 times at conferences, including 
giving 8 keynote talks, peer-reviewed 31 papers, co-
organised one Royal Society International Scientific 
Seminar and spoken at one Royal Society Café 
Scientifique event. Café Scientifique events debate 
topical issues, which offer the opportunity to publicise 
high quality research and stimulate the next generation 
of researchers. Dr Inglis will be publishing a book later 
this year entitled Does mathematical study develop 
logical thinking? and has secured a permanent role as 
Reader at the University of Loughborough, where he 
will continue this important work.

Comparative judgement can be 
employed in mathematics assessment 
when students are provided with one 
or more open-ended questions that are 
designed to assess understanding or 
problem solving.
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Café Scientifique audience.
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Thank You

The Royal Society would like to thank The 
Worshipful Company of Actuaries for its support 
for the Royal Society Worshipful Company of 
Actuaries Education Research Fellowship. 

It is through the generosity of The 
Worshipful Company of Actuaries 
that the Society was able to launch 
the Education Research Fellowship 
programme, and was able to award 
a Fellowship to Dr Matthew Inglis. 

If you have any questions about the 
Royal Society Education Research 
Fellowships, or the work of the Society 
in general, please contact Grace 
Farrell, Development Officer at the 
Royal Society.

T  +44 20 7451 2503
E  grace.farrell@royalsociety.org
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