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Like many groups with an interest in research, bioscientists are concerned about the mathemat-
ical skills of those coming into the discipline.

I am so concerned that I want the Heads of University Bioscience Departments, who meet in
Exeter at the end of the month, to adopt a proposal that would make maths training compulsory
for undergraduates. But that’s not the end of the story.

As long ago as 2002, the UK bioscience community developed a vision of 21st century bio-
science called Towards Predictive Biology, with the implication that more (but not all) of the
biosciences were becoming data rich. This followed not just from the high-profile output from
genome sequencing projects but also, and mainly, from the post-genome technologies, such as
transcriptomics, proteomics and metabolomics.

Then, these “-omics” threatened to provide far more serious data handling problems than before
- on a par with parts of the physical sciences. Now, it’s happening.

Over the same period, biology has thrived. A total of 147,355 undergraduates were studying
for biological science degrees (broadly construed) in 2003-04 - an increase of 17 percent on the
previous year, according to the Higher Education Statistics Agency. This gives us a clear vision
of the trends in bioscience research and of its growing popularity with students.

So, where is the problem? Closer analysis reveals two worrying trends. First, just 9 percent
of students studying biology have a full A-level in mathematics and many top−flight research
departments feel obliged to offer a remedial maths component early in their undergraduate
courses. There is a real problem of lack of maths skills.

A second difficulty is highlighted in the Biosciences Federation’s report Building on Success,
released in 2005. This points to evidence of a shift in course choice away from core biosciences
towards newly-fashionable subjects such as psychology, forensic science and sports science.
That promising growth figure for the biosciences of 17 percent falls to just 4-6 percent for
mainstream biology and specialisms such as molecular biology, biochemistry and biophysics.

It is hard to avoid speculation that these two phenomena are related. Many bioscience students
have problems with basic mathematical or arithmetical concepts such as fractions, logarithms,
powers and even simple proportion sums, notes Vicki Tariq, national teaching fellow at the
University of Central Lancashire. Anecdotal evidence suggests some students may even choose
biological sciences because they think less maths is involved.

At the end of last year, representatives from around 30 university research departments, sup-
ported by the BBSRC, met to discuss this issue. They concluded that action is needed urgently
to prevent the UK losing its world-leading position in research as the biosciences become in-
creasingly quantitative and predictive.

At the undergraduate level, an immediate solution would be to enhance the mathematical skills
of undergraduates through compulsory courses. But this poses a dilemma because it would
probably be unpopular with the majority of students. Departments taking such steps run the
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risk of losing potential students to less demanding departments. Adopting a level playing field
across all departments, by including a mathematical skills element in the Quality Assurance
Agency’s Benchmark for Biosciences, would not only stop such migration, but would also raise
mathematical standards throughout.

Heads of University Bioscience Departments might usefully consider such a proposal at their
meeting on 27 and 28 March. Meanwhile, BBSRC has invited researchers to identify ways in
which it might support maths skills training more directly, for example through targeted MSc
courses and “vacation bursaries”.

Longer-term, however, there is a need to tackle this problem at its roots, which probably lie
in the generally low level of achievement in maths at GCSE level. The Department for Edu-
cation and Skills needs to look further at mathematical training issues and to reconsider many
of the ideas in Adrian Smith’s report on post-14 maths education, Making Mathematics Count,
released in 2004. The report drew attention to widespread concerns regarding current maths
curricula and assessment at GCSE level.

Turning specifically to bioscience research, one might be tempted to ask whether we really
need mathematically skilled bioscientists. After all, there is a history of strategic collabora-
tion with researchers in the physical and computational sciences and engineering, and this has
underpinned the strength of UK structural biology and bioinformatics.

But what about the researchers who will work in these areas in the future? Where are they
likely to come from? Are we looking to those who have undergraduate degrees in the physical
sciences or mathematics and move into biosciences, or do we need to take those trained in the
biosciences and improve their maths? Both approaches are valid.

Imaginative solutions are being found. For example, University College London is running a
four-year PhD programme that teaches components in biology to mathematicians and physi-
cists, and mathematics to the biologists, before going on to the full PhD level research. At the
University of Oxford, all prospective first year undergraduate biochemists who are not doing
A-level maths, receive a training booklet enabling them to revise and develop their maths skills
before joining the course.

As I indicated above, the BBSRC is exploring how it can help to meet this challenge. We
need those tutors who are training undergraduate bioscientists to accept their responsibility for
producing appropriately skilled scientists. Above all, we need the DfES to ensure that much
more is done to raise basic numeracy skills in school leavers.

This article first appeared in Research Fortnight on 8th March 2006.
Found at www.researchresearch.com

Addendum

Since this article was written, the Heads of Bioscience Departments have met and have decided
not to make any changes to the Bioscience Benchmark statement in view of the minimal role
now played by Benchmark statements in QAA quality assurance processes. This means that
there is no longer any clear route for promoting key research developments within the content
of undergraduate biology degrees across the country, and this should perhaps give us some cause
for concern.
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