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Case Study

Abstract
With increasing pressures on staff time and increased diversity in the 
student population it is important that universities explore different 
ways of providing final year projects. This case study describes a 
successful format developed in the School of Biosciences at the 
University of Birmingham. The project consists of a literature review 
followed by an in-depth critical analysis of five key papers and the 
subsequent development of a research proposal. 

In addition to written reports and an oral presentation students are 
asked to write both a lay and a technical abstract for their research 
proposal. This challenges the student to explain the importance and 
also the scientific approach to different audiences. The analysis of 
five key papers has been found to be an excellent tool to encourage 
a deep understanding and critical analysis of research papers and 
that the skills demonstrated in this section are distinct from those 
demonstrated in a traditional literature review. The research proposal 
allows students to develop many of the skills usually associated with 
a practical project including identification of gaps in current 
knowledge and developing a hypothesis. 

Overall this format allows students not choosing a lab or field based 
final year project to apply the skills and knowledge accumulated during 
their degree in a discipline related context and despite not having a 
practical element it remains true to its roots in experimental science.

In the UK most students take a final year project which accounts for 
between 20 and 40% of their final year credits (Healey et al. 2013). The 
QAA benchmark statement for the Biosciences states that ‘All honours 
degree students are expected to have some personal experience of the 
approach, practice and evaluation of scientific research (e.g. within a 
project or research-based assignment)’ (QAA, 2007). This has been 
reinforced more recently by the inclusion of the capstone experience 
which ‘should include the analysis and critical evaluation of data within 
an independently produced piece of work’ amongst the criteria for 
accreditation by the Society of Biology (Society of Biology, 2015). 

The Need for Alternative Project Formats
Provision of a high quality project for all final year students is a major 
challenge for a large Biosciences department. Prior to the sharp increase 
in undergraduate student numbers in the early years of the Blair 
government the norm for the vast majority of final year students in a 
research intensive university was that they would join one of the research 
groups in their school or department and would work on an aspect of  
the research in that group. As numbers of undergraduate students have 
increased this has placed a strain on research groups, particularly in 
popular areas. Moreover, it is clear that within the increasingly diverse 
undergraduate population there exist a group of students who, by the 
time they enter their final year, have already decided that their future lies 
outside of the laboratory or field. Indeed while the proportion of young 
people going to university has increased rapidly over the last decade in 
the UK and elsewhere only a small proportion of science students will  
go on to have academic or research careers. The importance of allowing 
such students to ‘fulfil their potential through undertaking final year 
project or dissertation more closely aligned to their needs and 
aspirations’ has been identified (Healey et al. 2013).

For many years the School of Biosciences, and many other similar 
departments, offered a literature review as an alternative to a practical 
project. This is an excellent alternative asking students to read a wide 
range of literature, to make a unique synthesis of this material into 
something similar to a review article. However in reflecting on this 
alternative project we began to identify important aspects delivered  
by project work in Biosciences that the conventional literature review  
did not fully meet. These included in-depth interpretation of data and 
proposal for further work. As a result, over a period of years, a two-part 
Evidence Base Literature Review Project has been developed which 
allows students to develop and apply a range of important analytic  
and interpretive skills relevant to the Biosciences without doing an 
experimental project. 
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Introduction
The importance of a culminating experience that is qualitatively different 
from the taught components of the programme of study is widely 
acknowledged across a wide range of disciplines and education 
systems. Sometimes referred to as a ‘Capstone’ project or experience 
this should ‘utilise to the full the research and communication skills 
learned in the previous years’ (Healey, Lannin, Stibbe, & Derounian, 
2013). The Boyer Commission on Educating Undergraduates in the 
Research University in the USA emphasised that ‘all the skills of research 
developed in earlier work should be marshalled in a project that demands 
the framing of a significant question or set of questions, the research  
or creative exploration to find answers, and the communication skills  
to convey the results to audiences both expert and uninitiated in the 
subject matter.’ In defining the Capstone Experience in their University  
of Melborne guide Holdsworth, Watty, and Davies (2009) the importance 
of projects in the transition between undergraduate and graduate 
student or employee is emphasised.
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Figure 1: Overview of project.

Structure of the Project
The overall format of this project is outlined in Figure 1. It comprises  
two linked 20-credit modules: the first module is a literature review;  
the second is an in-depth critical analysis of five key papers and the 
subsequent development of a research proposal. There are a number  
of important advantages to dividing the project into two 20-credit units. 
This gives students and staff clear milestones ensuring that good 
progress is made during semester one. It was in fact at the instigation  
of the welfare team that this format was introduced as the early 
milestones allow us to identify any problems at a point when it is still 
possible to do something about them. Because students choose the 
topic from a list supplied by supervisors this ensures that the topics will 
allow the students to demonstrate the learning outcomes. The direction 
taken in the second module is chosen by the student, allowing them 
greater independence once they have demonstrated a firm understanding 
of the area of study. 

Evidence Based Literature Review
In the first module students undertake an in depth literature review in 
order to address a specific question posed by their project supervisor; 
the students will also give an oral presentation, usually as part of our 
project symposium. Learning outcomes for this piece of work are similar 
to those for any literature review module. It has been found that posing a 
question rather than just giving a broad topic for the literature review is a 
successful way of enhancing the analytical aspects of the piece of work. 

Critical Analysis and Developing a Research Project
The second 20-credit component involves an in-depth critical analysis  
of five key papers identified as a result of the original literature review 
and the subsequent development of a research proposal. In this module 
the student chooses the direction of the study in consultation with  
their supervisor. 

The critical analysis involves a short introduction (500 words) 
summarising the subject area and justifying the direction taken in the 
second semester in the context of the literature review and identifying 
gaps in current knowledge. Each of the five key papers must be analysed 
in detail and summarised in approximately 500 words. This task requires 
very close reading of the original article and an in depth understanding  
in order to identify and summarise the key points in a very brief piece  
of writing. Students are encouraged to reproduce data from the chosen 

sources in the form of tables and figures but must clearly explain how the 
data supports the conclusions made. They are encouraged to think about 
the experimental design, controls and statistical analyses and to draw 
their own conclusions about the significance of the results presented. 
For some students this is the first time that they have independently 
looked closely at data presented in papers in order to draw their own 
conclusions. As they begin this task they will often ask ‘who am I to 
criticise a paper that has passed the peer review process?’ However 
once they grasp the concept that critical analysis can mean identifying 
what makes paper really good as well as indentifying problems with it 
they are able to tackle this component. 

Finally the students work on a research proposal. Importantly this 
element has its own assessment criteria and counts for 50% of the mark 
for this module, elevating it, both in the mind of the student and of the 
supervisor, from an afterthought to a key component of the module. The 
research proposal includes some of the components of a grant proposal 
but focuses on scientific issues rather than practical management and 
cost aspects of a proposal. Students must identify an area for further 
investigation which shows that they have an understanding of the gaps  
in current knowledge and they are expected to give a clear statement  
of the hypothesis to be tested. They must outline a range of appropriate 
approaches and techniques and show understanding of appropriate 
controls and statistical analyses. They are also asked to include a flow 
diagram illustrating a clear and well-designed plan of work. Finally they 
must write both a lay abstract, aimed at an intelligent 14 year old, and  
a technical abstract summarising the proposal for a scientific audience.

Developing the research proposal is obviously a challenging aspect of  
the module and requires guidance from the supervisor; however the ideas 
must be the student’s own. Initial proposals are often over ambitious  
or impractical, for example using large numbers of experimental animals, 
however with guidance students develop excellent proposals. A good 
proposal will focus on a genuine gap in knowledge and often bring 
techniques into play that the student has read about applied in a different 
context. Students are not constrained by considerations such as what 
expertise is available in the current research group or the availability of 
local facilities so they are sometimes able to come up with truly innovative 
approaches. Inclusion of the flow diagram is an excellent way of assessing 
whether the student understands the development and organisation of the 
project. It also encourages them to think about the likely outcomes of early 
experiments and how these may influence the execution of later ones. 

The abstracts ask students to focus on two different audiences. The 
technical abstract requires the identification of the key features of the 
proposal; the lay abstract however challenges the student to explain the 
importance and also the scientific approach in language that is accessible 
to a non-scientist. It helps to develop the key skill of communicating 
scientific ideas to a wider audience. This element would be easy to 
incorporate into any existing project model.

Evidence Based Literature Review
20 Credits

Critical Analysis and Developing a Research Project
20 Credits
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Evidence Based  
Critical Review

Practical Project Literature review Source

An extended in-depth, 
independent piece of work 
relevant to the student's discipline

+++ +++ +++ Healey et al. 2013; 

QAA, 2007; 73.2 88.2 87.1 96.8

SoB, 2015 98.4 92.6 97.8 95.6

Underpinned by a range of 
relevant resources, for example 
original literature 

+++ +++ +++ Healey et al. 2013

Collect, organise and synthesise 
a large body of information

+++ +++ +++ UoB LO

Collect and record data - +++ - UoB LO

Laboratory- or field-based 
technical skills

- +++ - UoB LO

Detailed critical review +++ - - UoB LO

Clear and well-explained 
recognition of the significance  
of other work in the field

+++ + + Healey et al. 2013

Shows understanding of  
gaps in current knowledge

+++ + + UoB LO

Framing of a significant  
question or set of questions

+++ +++ + Boyer, 1998

Design of experiments including 
the identification of controls

+++ +++ - QAA, 2007

Understanding of appropriate 
statistical analyses

+++ +++ - UoB LO

Analysis, evaluation and 
interpretation of data

+++ +++ - QAA, 2007

Presentation aspects of the  
work in an oral presentation 

+++ +++ +++ Boyer, 1998

Communication the results to 
both lay and expert audiences

+++ + + Boyer, 1998

Table 1: A comparison of features of the evidence based literature Review with a practical project and a traditional literature review.  
+++ indicates that the project type clearly supports this feature. 
+ indicates that the project type offers, or could offer some evidence for this feature and – indicates that the project type does not normally 
evidence this feature. University learning outcomes (UoB LO) indicates that this feature relates directly to learning outcomes for Projects in the 
School of Biosciences.
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Table 1 summarises the key attributes of the Evidence Based Literature 
Review in comparison with other types of projects. A recent accreditation 
visit by the Society of Biology identified, as an example of innovation and 
good practice, the two-part literature based project, and in particular the 
in depth critical analysis of research papers, saying that it ‘provides an 
excellent level of training’. The projects are well received by students 
with over 90% of students finding the topic of the project ‘interesting 
and stimulating’. Interestingly, in the 2012/13 cohort of students, 91% of 
students allocated the evidence based literature review were ‘happy with 
the type of project’ compared with 86% of those allocated lab or field 
projects. It is clear that the students value and enjoy this project format.

Discussion
Over the five-year period in which this alternative final year project has 
been running it has evolved into something much more than a traditional 
literature review. The analysis of five key papers is an excellent tool to 
encourage a deep understanding of research papers; students start  
to ask themselves and their supervisors questions that they would 
otherwise be able to avoid. There is a 3000 word limit for this section 
which means that students have to be very selective in what they 
present. The skills demonstrated in this section have been found to  
be distinct from those demonstrated in a traditional literature review 
(Table 1) and indeed represent real critical analytical abilities. 

Development of the research proposal allows students to develop many 
of the skills usually associated with a practical project. Identification of 
gaps in current knowledge which provide sufficient scope to develop a 
detailed research proposal is an excellent opportunity to meet many of 
the QAA benchmarking criteria including ‘interpretation of the information 
within the context of current knowledge; suggestions for further work;  
a hypothesis-driven piece of work’ (QAA, 2007).

The alternative final year project described here is an example of a 
project without a practical element but which none the less delivers a 
wide range of skills and learning opportunities which reach far beyond 
that of a traditional dissertation. In a science discipline where the lab  
or field based project is seen as the gold standard, this format offers  
a culminating academic and intellectual experience in which students 
can utilise to the full the research and communication skills learned in  
the previous years. It is in no way a second best and for many students  
it offers a more appropriate and meaningful way of completing their 
degree, applying their accumulated skills and knowledge in a discipline 
related context and preparing them for employment in the modern 
diverse skills economy. It does this while remaining true to its roots in 
experimental science involving as it does elements of research, synthesis, 
critical analysis and design of a research proposal as well as oral and 
written communication. 
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