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Setting the Scene 

• Module taught to 2nd year UG Statistics 
students and 3rd year UG Biology students 

– Each one-hour lecture followed by a one-hour 
practical class 

– Roughly similar numbers of students from each 
discipline with a class size of approx. 35 
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Objectives 

• 2nd year Statistics students 

– Convey clinical trial concepts and terminology 
(particularly relevant if thinking of a placement 
year in this field) 

– Convey the important statistical issues, present 
relevant methods and formulae 

– Practical implementation of methods 

– Highlight the inter-disciplinary nature of medical 
research 
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Objectives 

• 3rd year Biology students 

– Convey clinical trial concepts and terminology 
(some may be thinking of working in the field after 
completing their studies) 

– Convey the important practical issues, relevant 
approaches and methods  

– Practical implementation of methods 

– Highlight the inter-disciplinary nature of medical 
research 

Common to both groups 

Subtle differences 
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Approaching the lectures 

• Many of the objectives overlap 
• Decision taken to present material in such a way 

that the complete course was examinable for 
both groups, plus: 
– Produce supplementary material where appropriate 

for a particular group 
– Formulae sheets for the biology students, but not 

statistics students 

• Each lecture therefore had to convey concepts, 
terminology, approaches and methodology in an 
accessible way 
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Approaching the lectures 

• Careful choice of the syllabus, focussing on 
material which both groups can identify with.  
Some more focussed towards the statisticians, 
some arguably focussing more towards the 
biologists 

 - Randomisation 
 - Sample size 
 - Protocols 
 - Descriptive and formal analyses 
 - Ethics and safety monitoring 
 - Special topics (e.g. meta-analysis) 
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Example 1 

• Randomisation lecture 

–Need for randomisation 

– Simple randomisation and problems 

–What are prognostic factors? 

–Key approaches: random permuted 
blocks within strata, minimisation 

–Worked example 
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Example 2 

• Ethics and safety monitoring lecture 

– Importance of Ethics 

–Ethical Review 

–Concept of safety monitoring and why 

–Data and Safety Monitoring Boards 
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Lecture Style 

Statisticians?? 

• In statistics, dependence is 
any statistical relationship 
between two random 
variables or two sets of 
data. Correlation refers to 
any of a broad class of 
statistical relationships 
involving dependence.  

Biologists?? 
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Use of practical classes 

•  HUGELY important 
– Reinforce the concepts and allow students to 

implement the methods themselves 

– Decision taken to run these as mixed discipline ‘small 
group’ interactive sessions with aspects for students 
from each discipline to specifically focus on 

– Preparation of material key 

11 



Example 1 

• Randomisation practical 
– Set up a hypothetical trial scenario 

– First ask the biologists in the group to 
think about prognostic factors from a 
pre-specified list 

– Ask the statisticians in the group to 
explain to the biologists their chosen 
method for randomisation and why 

– Both implement the method (with dice!) 

– After checking the randomisation lists 
with me, hand out a sheet of mock 
baseline patient data 

– Both randomise the patients 

Ho vs. H1 
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Example 2 

• Ethics and safety monitoring 
practical 
– Set up a hypothetical trial scenario 

– Form the mixed discipline groups of 
students into DSMBs with the biologists 
effectively acting as clinicians 

– Ask the biologists to explain to the 
statisticians a little about the disease 
area 

– Ask the statisticians to explain the 
concept of multiplicity 

– Hand out an interim set of data – 
baseline tables, AEs, SAEs and ask the 
groups to hold a DSMB meeting  
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Use of practical classes 

• Follow through with the same hypothetical 
example wherever possible: 

In the sample size practical use the same trial 
scenario as the randomisation practical 

In the analysis practical give out data from the 
same hypothetical patients that were used in 
the randomisation practical 
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Outcomes 

• Practical classes encourage discussion with 
peers 

• Improve communication skills, especially 
when explaining complex concepts to non-
experts 

• Students commented that the course 
provided greater insight into potential careers 
in the field 
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Reflections 

• All material based on hand calculations – need 
to consider whether incorporating software 
would be helpful: 

– Can link lectures to software output 

– Help students interpret statistical output from 
packages – another key skill 

• Should pre-course reading be provided to 
ensure a baseline of common knowledge? 
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Conclusions 

• The format works well with an appropriately 
sized group, where there are similar numbers 
of students from each discipline 

• Creating effective interactive practicals 
involves considerable effort, but is worth it 

• Hypothetical examples have to be based on 
real settings to be coherent 
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