A recipe for paper-writing – Nichola Raihani, UCL
· Abstract
· The abstract is basically the tasting menu of the paper. It lets the reader feel like they’ve sampled it all. Someone should be able to read your abstract and know what you did, for what reason, what you found and why it matters.  

· This is an excellent guide to writing a decent abstract. 

· Start with one sentence that introduces the BIG research agenda (e.g. “Evidence suggests that the Earth is not flat.”). 

· Then 2-3 sentences of more specific background that clearly articulate the main outstanding question your paper / thesis tackles (“But the exact shape of the earth nevertheless remains a mystery. It is possible that the Earth is either spherical or oval in shape.”)
· Next: a line starting (e.g.) “Here, we show” which explains what you did and how. You can be reasonably specific: if you used a lab-based experiment, then say you used a lab-based experiment. If you dug down to the Earth’s core using a teaspoon, then tell us this. Some people also advocate including sample sizes in abstract – I think this is a good idea.
· Now, describe 2 / 3 key results with a sentence starting (e.g.) “We show” or “We found that” – ideally also framing these results in terms of the incremental knowledge they provide. 

· Finally, 1 / 2 sentences to place these results in a broader context and highlight the general implications of the findings. 
· Introduction
· This should summarise (succinctly) what we currently know and don’t know about [big science puzzle]. [Big science puzzle] is the thing your paper is about and the thing we don’t know is the thing we are hopefully going to find out in the results section. 

· By the end of the first paragraph, your reader should have a clear idea of what [big science puzzle] is. The first paragraph should (ideally) finish with sentence along the lines of: “We know that X is the case, but the reasons for Y are still unclear”, where “Y” is the thing your paper is about. 
· Depending on the journal, 2+ paragraphs going into more detail on where the field is at – and where the current gaps in our knowledge are. These gaps you highlight should be the gaps your paper is tackling. 
· Optional: finish with an overview of the hypotheses you’re testing, and how.

· Methods
· Like a recipe: someone who wants to replicate your study (including analyses) should be able to by reading this section. 

· State exactly what you did, with whom / what, where and when. 
· If ethical considerations and permits are relevant, mention them here. 

· Give sample sizes. Explain why sample sizes for analyses differ from overall sample sizes (if they do).

· List the main questions you asked in this paper / the main predictions you were testing.

· Explain (precisely) how you ran your analyses. What stats package did you use? How did you build your models? A devoted statistical methods section can be helpful. 

· Tell people how they can get hold of your data (and code, if applicable).
· Results  
· What it says on the tin. Don’t repeat methods. Don’t head into discussion. Just a dispassionate presentation of the findings. 
· Avoid sentences like “There was a significant effect of X on Y” as this is uninformative with respect to the direction and magnitude of the effect. The more precise you can be, the better. 
· Whenever you say “more than” or “less than”, ensure that you present the reference case. For example, “males were more cooperative” – more cooperative than what? 

· Figures: error bars / confidence intervals where appropriate. It can be helpful to display raw data on your figures. The package “ggplot2” in R offers a good way to do this (see this for super helpful code to produce lovely boxplots with overlaid raw data). 

· Discussion 
· The first paragraph should sum up what you did and the headline results with a sentence or two of main take-home points.

· The next 2+ paragraphs deal with the main interesting results in succession. Aim for one result per paragraph. Discuss your results in light of previous findings. 

· Don’t bring new results into the discussion section.

· Towards the end, bring up limitations / alternative interpretations / untested hypotheses that are suggested by your data and its integration with the field. Some people suggest a ‘limits to generalisability’ section which - even if you don’t call it that - is a helpful way to cover these issues.
· Finish with a short paragraph reminding the reader what they now know that they didn’t before – and why they should care. 

