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General advice for writing bioscience research reports/papers

Abstract 

This should be a succinct paragraph summarising the WHOLE report, including background & rationale (problem), aims/purpose of the research, approach(es) taken, main findings, conclusions/significance of the findings (or way forward).  I usually write this last, as it is difficult to distill something until it is fully formed from grappling with the introduction, results and discussion. 

Introduction  

Start with the background to the research, describing key findings from the literature that set the scene for the research you have undertaken.  This forms the main part of the introduction, and could include (original) explanatory diagrams, etc, as appropriate to the subject.  The purpose of this is to introduce the reader to the world of your research, to inform them of key players, themes, issues, molecular detail, etc, as appropriate to the project, citing evidence from the literature.  Write it for a non-specialist bioscientist who is not in the direct field of study.  This means that you should write clearly, avoid jargon and explain/define essential specialist terms for the reader.  This unfolding of background info from the literature should culminate towards the end in the posing of a ‘problem’, which your research will seek to resolve.  This is an important paragraph of the introduction; it helps the reader understand why the research is being done, which is important if they are to absorb the findings you are going to report in the Results.  The ‘problem’ may take different forms: it may be an unknown piece of the jigsaw in the scene you have described, an anomaly that has been encountered in previous research, contradictory/conflicting findings, a need for information about the cause of a disease, a hypothesis that has been posed, etc, etc.  In the final paragraph of a few sentences, briefly tell the reader the part your research will play in trying to solve the ‘problem’, convey the aim of your research, and briefly outline the experimental approach(es) you will use.  If you like, you can end with a sentence summing up what you found, not in any detail, just giving the gist of the general outcome of the research. 
Results 


The Results section is the heart of your paper, reporting in detail what your research has uncovered.  You therefore need a commentary for your results that describes the data and stands alone as a ‘story’.  The reader needs to see the data you are describing, so these are presented in numbered figures (with legends) which might be graphs, tables, diagrams, photos, etc, depending on the type of research.   Figures must not substitute for commentary – the two go hand-in-hand - and figures should always come after the commentary that describes them.  Indeed the figures need not be embedded in the text, but can be included in a section at the back of the Results if you prefer.  Each figure should have a legend with title and any info required for the reader to interpret the figure, such as abbreviations, statistical information, and key experimental details such as time, cell number, n, whether it is a representative single experiment (of how many) or the mean of several (how many), etc.  

Your results should be structured into a series of sections with sub-headings, showing a logical progression as the story unfolds.  These sub-headings should not be based on the technique or hardware used (e.g. not “Immunocytochemistry” or “Western blotting” or “Plate 1”), but rather should convey a sense of what the research is seeking to find out/what it shows.  The heading could be passive (e.g. “Effect of x on proliferation of y cells”), or active with a sense of what has been discovered (e.g. “x inhibits the proliferation of y cells”).  In order that the results section stands alone and makes sense, you need to set the scene for the reader in the first sentence or two of each section (after the heading).  This conveys the nature of the experiment described (eg, “First, we carried out a quantitative colorimetric cell number assay…”), what it was trying to find out (eg “…to determine the effect of a range of FGF concentrations on astrocyte proliferation over three days…”), and key elements of its set-up (“….cells were plated at a density of 12,000 per well in basal medium comprising…..in the presence and absence of……”).  In the same way, it is helpful to include a sentence at the end of each section making clear what you are concluding before you move on the next section.  Your commentary in between the start and end of the section should be essentially a thorough description of the data, referring to figures as necessary (eg “…as shown in Fig. 1A”, or “The histogram in Fig 5C indicates….”, etc).   For quantitative data, report the direction and magnitude of any changes seen, and make full consideration of statistical significance of differences or changes you report (usually Student’s t-test, or other statistical tests appropriate to the work).  

It is important to restrict yourself in the Results section to describing the results and not discussing them.  This doesn’t mean that you shouldn’t make it clear to the reader what you are concluding from each experiment – this is important.  Sometimes it is necessary to have a little ‘discussion’ in the results, e.g. if it is essential to the ‘story’ to explain the next direction taken.  However, if you find yourself straying from data description, the likelihood is that the track you’re on is best explored in the Discussion.
Discussion
The purpose of the discussion is to evaluate what is now known that was not known before your research, in the light of the problem you set out to solve, and in the context of the findings of others in the literature.  The discussion content should be guided by the background, ‘problem’ and aim of the research; it should not be a re-description of the figures, with a bit of comment and reflection!  In the first paragraph, remind the reader of the context, importance and purpose of the work, summarise in briefly the main outcome of the research, and highlight the principle issues you will be discussing.  The rest of the discussion will be a series of sections (usually with appropriate sub-headings, ideally conceptual), each focusing on an issue that has emerged from the study.  These sections will not be driven by techniques used or even experiments done, but more by what is important in the field, and probably won’t follow the order of the results.  For example, a finding from Fig. 6 and one from Figs 2 and 8 might all help shed light on a particular issue – this issue should be the focus of the section, and will be reflected in the sub-heading.  Questions that might help you evaluate your data include (not in order) include:  How solid are my conclusions?  Do they support the hypothesis?  Do they advance understanding in the field?  Is my evidence strong, or do I need to be more circumspect in my conclusions?  Do they support/conflict with the published findings of others?  In what way?  How do the techniques employed compare?  How well matched was the approach used to the problem?  Are there other ways the problem could be tackled in the future?  Can I suggest a model based on my findings?  What new questions does the research raise?  If technical problems arose, how might they be overcome?  Can conflicting findings be reconciled/explained? What will be the next steps? Etc, etc.  Once all the issues have been systematically discussed in the preceding sections, write a concluding paragraph summarizing the essence of what you have found, and its importance in the context of the ‘problem’
