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� ACME, Mathematical Needs: Mathematics in the 
Workplace and in Higher Education (2011)

... The quantitative demands of almost all university 
courses are increasing. 

... In the workforce there is a steady shift away from 

manual and low-skill jobs towards those requiring 
higher levels of management expertise and problem-
solving skills, many of which are mathematical in 
nature. 

� ABPI, Association of the British Pharmaceutical 
Industry, Skills needs for biomedical research: 
creating the pools of talent to win the innovation 

race, (2008)

� substantive skills deficit …

� pharmacokinetics, 

� pharmacodynamics and modelling; 

� statistics and computational chemistry.

� The (US) National Academies, 2003: BIO2010: 
Transforming Undergraduate Education for Future 

Research Biologists

� Biological concepts and models are becoming more 
quantitative... The connections between the biological 

sciences and the physical sciences, mathematics, 
and computer science are rapidly becoming deeper 
and more extensive. 

� Is the UK an outlier? Nuffield Foundation

� In a survey of 24 countries, England, Wales and 

Northern Ireland had the lowest levels of participation 
(20%) in upper secondary mathematics. 

� In the majority of countries surveyed (18 out of 24), at 

least 50% of upper secondary students study maths.

� The Royal Society, Preparing for the transfer from 
school and college science and mathematics education 
to UK STEM higher education (2011).

� Biology and Maths A level = 39% in England, Wales, NI

66% in Scotland 

� Chemistry and Maths A level = 59% in England, Wales, NI

89% in Scotland 

� In both cases these numbers increased over the period 
2005 - 2009.
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� SCORE, Mathematics within A level Science 2010 
Examinations (2012)
� The mathematical requirements listed in the 2010 

biology, chemistry and physics AS and A2 
specifications were assessed in a limited way or not 
at all.

� The examination questions that did require 
mathematics were felt to be of insufficient difficulty; 
too many involved only single step questions, require 
only simple recall, and were set only in familiar 
contexts. 

� Many mathematical requirements identified in biology, 
chemistry and physics A-levels go beyond the current 
GCSE mathematics.

� Vorderman, Budd, Dunne, Hart, Porkess. A world-
class mathematics education for all our young people 
(2011)

� By age 16, there is a 10-year learning gap in 
mathematics between the highest and lowest achieving 
students. 

� not possible for this hugely disparate group of students 
to be tested using one qualification. 

� The present system for GCSE Mathematics … is not fit 

for purpose...

� there should be some form of compulsory mathematics 

education for all students to the age of 18

� Porkess, R. The Future of Statistics in Our Schools 
and Colleges (2012)
� The curriculum should be designed so that,wherever 

possible, students have met statistical techniques in 
mathematics before they need to use them in other 
subjects. 

� The first statistics course in AS and A level 
Mathematics should contain hypothesis testing to 
support students using it in other subjects. ... 

� The statistics content within mathematics, up to GCSE, 
should include some topics that are either not currently 
covered or are only treated lightly. ... 

� The prospect of new courses for mathematics and 
statistics post-16 is to be welcomed...

Entry qualifications to bioscience degrees

Entry qualifications to bioscience degrees

Students with a GCSE C grade or lower 
will not have covered:

•scientific notation
•converting between units

•rearranging simple equations

•exponential functions
•inverse and direct proportion

•probability calculations

•cumulative frequency diagrams and 
histograms

Students with GCSE maths only will not 

have covered logarithms.

Students’ attitudes

Academic’s impressions of students’ attitudes to maths taught within 
bioscience degrees:

“fear of maths”,  “maths-phobia”

“treat maths as some kind of mystical dark art, sent to terrorise

biologists”

“the key difficulty is not so much lack of knowledge as lack of 

confidence”

“the maths content of a Biology degree comes as quite a 

shock…”

“when they see the application for themselves, many do shift 

their opinion and attitude towards mathematics”
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What maths is taught? Basic maths and stats skills as assessed by those 
supervising postgraduate research students:

Provision of options for bioscientists to extend their maths 
knowledge beyond the equivalent of AS maths:

occurs in a quarter (6/25) of undergraduate degree 

courses

no

yes

not 

sure

Teaching more advanced maths?

Should more advanced maths be taught 
at undergraduate level? 

Are we training mathematically-capable bioscientists?

Survey of academics supervising postgraduate research students:

“Lack of mathematical knowledge, skill or confidence is preventing 

bioscientists from becoming involved in interdisciplinary teams using 

quantitative, integrated or computational approaches”

97% agreed


