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● I want to give you a brief tour of how to write scientific* 
text and how scientific* publishing works.

● Think of this as a crash course in scientific writing.

● This is derived from my own experiences, so it’s useful 
advice and tips not just some theory.

Lecture aim

*For scientific read Engineering, Biological, Medical etc..



● By the end of the lecture I want you to understand that:

Lecture aim

Scientific writing/publishing is very 
different to other forms of 
writing/publishing.



● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Figures and graphs
● How to write a scientific paper
● How to write a scientific report
● How to write a thesis
● How do do a literature review

Lecture outline



Lecture outline

● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Figures and graphs
● How to write a scientific paper
● How to write a scientific report
● How to write a thesis
● How do do a literature review



How do you get your good idea 
out to the world?

Idea/New exciting data

● This is the problem we need to solve.



How do you get your good idea 
out to the world?

● Facebook
● Whasapp
● E-mail
● Youtube
● Periscope
● A random blog



How do you get your good idea 
out to the world?

● These are pretty good ways to decimate inform 
about dancing kittens and south Korean pop music.

● However, the problem with them is that nobody 
checks if what you are saying is correct.

● It is therefore not taken seriously.



So how do Scientists and 
Engineers decimate information?



Step 1: Performing the experiment

● The first step is to gather data and understand the results:



Step 2: Generating a paper...

● Once you have your data or new theory you write it up in draft 
paper (which we will talk about later).

● Generally speaking this is a normal 
MS Word (Libre office) document, 
which is double spaced so people 
can write on it.



Author order and what it means..

● 1st: The person who did the work*
● 2nd: The person who helped in the lab.
● Other people who helped a bit
● Second last: Co supervisor or someone fairly important 

but did not get the money for the experiment.
● Last: The person who funded the work*

● *These are the most important places to have your name, and 
you can upset people a lot by insisting you name has to be in 
a set position!



Author order and what it means..



phdcomics.com



Corresponding author

● These are the corresponding authors
● These are the people you can e-mail if you have questions 

about the paper – they may even respond to e-mails about 
their work (if the questions are intelligent/polite).

● In UK academic culture people generally, don’t care who is 
corresponding author.  And it’s often the person who just 
has the job of writing letters to the editor.

● In other academic cultures, corresponding author matters and 
even the order of the corresponding authors matters (China).

● If you look at this list, you can see a star above some names.



Now send your paper to the co-authors for 
comment.

co- authors

● Be patient with them but firm.
● They are very busy people.

● They will then send you back changes and suggestions to the 
paper using track changes.

● Your paper can go back and forth quite a few times.

Contradictory 
suggestions/ do 

more 
measurements 



Once you are happy with your paper you 
select a journal to send it to.

● Journals are judged to some extent by their 
impact factor:
● Nature 38.138 (Science journal)
● Cell 28.710 (Science journal)
● Journal of Physical Chemistry A 2.8 

(Engineering)
● Physical Review B 3.7  (Engineering)
● IEEE Journal of Quantum Electronics 1.8  

(Engineering)

● Ideally you want to put your paper 
somewhere where it will be read by people 
in your field.



The cover letter

● With the paper you usually need to write a cover letter

● The cover letter should tell the 
editor why he should publish 
your paper.

● Why his readers will be 
interested in it.

● And why your paper will get 
cited and thus increase his 
journals impact factor.



Send the paper/letter to the journal

Wait for the 
editor to read 

the paper

Reject (Some 
journals reject 70% 

of papers at this 
stage)

Editor sends 
the paper to 

the 
reviewers

3 reviewers 
make 

recommend
ations

Reject?

You change the 
paper according to 

the reviewers 
recommendations.

Accept?

Type setting and 
final paper 

published on line.

Overall acceptance rate for 
Nature: 7%

Typical is about 50%

1 
m

on
th

1 
m

on
th

1 
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Send the paper/letter to the journal

● This process takes about a year+ from 
start to finish.

● Key to this process is peer review, where 
three experts in the field will assess your 
paper on quality and novelty.

● It is not like a newspaper where you can 
publish any old rubbish

● Because of this process a 
paper published in a 
reputable journal probably  
contains reasonable 
science.

● Editors/reviewers do this 
for free so be nice to them!



Final words on papers

● They are a very raw form of knowledge and represent the 
latest thinking in a field.

● Information in papers may later be found out to be wrong or 
indeed contradict other ideas which were published later.

● So, you should always be critical of things written in papers 
and judge for your self if they are correct.



The process of knowledge 
dissemination

Idea/New exciting data

● But papers are a very raw form of knolage, how is 
this distilled and refined…..



Refining knowledge..

● After 10 years or so when lots of papers have been published 
in a given field and there has been a body of knowledge been 
generated.

● Somebody will write a book on the topic.

Book

● These first books are generally 
hard to understand and complex.



Academic books

● Often the contents of these early academic books, is mainly 
correct but there can be errors and mistakes in the filed.

● They should also be treated with caution.

● In general after about 10-15 
years there will have been 
enough books written on a topic 
and enough papers published 
that we have a good idea of 
what is correct/not correct in a 
field.



Overview of the process, from paper 
to lecture.

Experiment Paper

Established field

BookLectures

1 year
10 year

5-10 years

5 years

● Time scales can vary, these are just to give you an idea.



● The process of knowledge dissemination
● What’s the point of references?
● Clarity of writing
● Good figures and graphs.
● How to write a scientific report

● Abstract/Method/Discussion/Conclusion
● How to write a scientific paper.

● Abstract/Introduction/Results/Discussion/Conclusion
● What editors look for in a paper.
● How to write a thesis

Lecture outline



References, an example.



Grounding everything you say to 
the literature.

● Can you see that every 
time I say something is 
true, I put a reference to 
back it up.

● If people don’t believe what 
I am saying, then they can 
go and find the references 
to convince them selves.

● They also provide a jumping in point for people who are new 
to the subject.

● If they disagree with me, they not only have to disagree with 
me but also the author of the other paper.



References 

● Generally in science/engineering you are not allowed to 
make statements without a reference backing them up.

● For example you can not write,
● “I think solar energy is the fastest growing form of 

energy”
● because that is what they do in the sun ->

● You must back it up with a reference.

Solar energy is the fastest growing form of 
energy[1]



Web references?

● Web references are bad, this is 
because your written work will 
be read by other long after you 
are dead.

● This means that in 200 years, 
someone needs to be able to 
find the reference you are citing.



How should I set out my 
references?

● There are lots of different forms of referencing, which 
should I use?:

● It does not matter at all, but do stick to one style!
● I suggest you use a reference manager, to do the hard 

work for you (See H14ERP).



● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Good figures and graphs.
● How to write a scientific report

● Abstract/Method/Discussion/Conclusion
● How to write a scientific paper.

● Abstract/Introduction/Results/Discussion/Conclusion
● What editors look for in a paper.
● How to write a thesis

Lecture outline



How to write scientific English

● Scientific English should use short sharp sentences 
which say exactly what you want to with the very 
minimum of words.

● An example of a bad sentence would be:

“To do the experiment we all 
got together in the lab on 
Tuesday and measured the 
waves in the wave tank many 
times.”



Using a ripple tank (with an 
oscillator running at 10 Hz), the 
interference pattern was projected 
onto the desk (see diagram).  We 
then used a ruler to measure the 
peak-to-peak distance which was 
found to be 1.5 cm.

A better example would be

● Notice every part of this sentence tells me new 
information, it is sharp, short and accurate.



Deadwood phrases

http://www.pnl.gov/ag/usage/deadwood.htm
l



Deadwood phrases



Your go!

● Describe this experiment 
in as few words as 
possible.

● Then discuss this with 
your partner.

● We will read these out a 
bit later.

https://www.youtube.com/watch?v=p4Mq1B1-XO
w

https://www.youtube.com/watch?v=p4Mq1B1-XOw
https://www.youtube.com/watch?v=p4Mq1B1-XOw


Scientific writing in English.

● Finally, in English, when you write Science and Engineering 
documents.

● Don’t try to show the reader how clever you are by using long 
words, or fancy language, just keep every sentence to the 
very minimum.

● Try to avoid acronyms  (TLAs!) they just make stuff much 
harder to understand.

● Always, try to write as if you are trying to explain what you are 
doing to a clever child.



● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Figures and graphs
● How to write a scientific report

● Abstract/Method/Discussion/Conclusion
● How to write a scientific paper.

● Abstract/Introduction/Results/Discussion/Conclusion
● What editors look for in a paper.
● How to write a thesis

Lecture outline



Good figures and graphs

● What’s this about? 



Good figures and graphs

● Don’t know and it’ looks quite boring...



Good figures and graphs

● What’s this about?
● What’s happening?



Good figures and graphs

● What’s this about?
● What’s happening?

● All we need to understand 
what is going on is good 
pictures/figures and a little 
bit of text or figure 
captions.



Think of a paper or a report as a cartoon.
Can you understand it by looking at the figures 
alone.



Good figures and graphs

● And let’s face it what you write will be pretty 
dull so people are not going to read the text 
anyway :)

● Communicate through pictures

● Examples of good and bad graphs/figures...

Always 
assume this!



Examples of wonderful figures.



47

Is this a good or a bad figure?



48

Good or a bad?

●Remember you are trying to communicate a message to the 

reader



Good or a bad?

●What has the author done to make the figure more clear?



50

What is missing on this graph?

Good or a bad?



51

Good or a bad?



5252

Surface Charts: come in handy if you are to determine the optimum combination 

between two sets of data.

Good or a bad?



You should think of every figure as a work of art.



● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Good figures and graphs.
● How to write a scientific paper.
● How to write a scientific report
● How to write a thesis.
● How to write a literature review.

Lecture outline



Rule 1: Short is good

● People are not that interested in what you have to say, so 
don’t waste their time by writing too much.

● Always assume they have better things to do than to read 
your work.

● Keep it short and to the point.



The abstract

https://www.youtube.com/watch?v=ys8wHUPd6Vo&t=905
s

● Keep the abstract short.
● 200-300 words.
● It should be about the 

level of a first year 
undergraduate course so 
almost anyone can 
understand what is in the 
paper.

● It should outline the key 
findings.

● Not too technical.

https://www.youtube.com/watch?v=ys8wHUPd6Vo&t=905s
https://www.youtube.com/watch?v=ys8wHUPd6Vo&t=905s


The introduction:
Paragraph 1

● Accessible to everyone, 
and should outline the 
problem in very general 
terms.

● Why care about solar 
cells?

● Why should I care about 
what you are writing 
about?



The introduction:
Paragraph 2

● Introduce the general 
problem/area that you 
are going to solve.



The introduction:
Paragraph 3

● Explain to an expert in 
the field why this is 
important.

● But still keep the 
language simple and to 
the point.

● Cite retentive literature.



The introduction

● This section of the 
paper should be littered 
with references to show 
that you have read 
other peoples work and 
understand what you 
are talking about.



Experimental method (Or methods 
section)

● Describe what you did in the experimental method.
● You must include enough detail so someone can 

repeat your experiment
● Here’s the catch…. People don’t like reading 

experiential sections they are boring!
● So describe what you did in really brief terms.  Maybe 

a paragraph or two.
● Then put the rest of the text in the supplementary 

information (SI).



Results/Discussion

● Some people/journals like to separate out the results section and 
the discussion of the results section.
● I don’t.

● I tend to merge the results/discussion into an interesting story.



Conclusions

● 1 Paragraph max
● Summarize the key results

● Keep it short, punchy, and tell the reader what you found out.  
Don’t tell the reader again what you did.



These are not conclusions

● “All objectives were achieved” - the reader does not care.

● “The work was a success” - leave that up to the reader to decide.

● “We performed measurements on 100 solar cells” - no one cares.

● “We had highly efficient devices” - let the reader decide.



Finally, how much will people 
read of my paper/report?

● I’m afraid usually that’s it.
● So make sure these parts are really good.



● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Good figures and graphs.
● How to write a scientific paper
● How to write a scientific report
● How to write a thesis.
● How to do a literature review.
● Abstract/Method/Discussion/Conclusion

● Abstract/Introduction/Results/Discussion/Conclusios

Lecture outline



Lab reports

Generally lab reports take the same form as a paper:
`

● You do generally however have more space in a lab report and they are in 
general more relaxed.  You don’t necessarily have to use so many 
references

● They are generally under 10 pages long and in size 12 text with 
diagrams/pictures/equations.

● Results 
● We have discussed this

● Discussion 
● We have discussed this

● Literature cited
● We have discussed this

● Title
● Obvious 

● Abstract
● We have discussed this

● Introduction
● We have discussed this

● Methods
● This is what you did. i.e. your 

method used for doing the 
experiment



● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Good figures and graphs.
● How to write a scientific paper
● How to write a scientific report
● How to write a thesis
● How to do a literature review.

Lecture outline



How to write a thesis

You guessed it the structure is pretty much the same:

● So now you really know how to write any type of scientific 
document!

+ indicates that the chapter 
can span multiple chapters.● 1 page: Title  

● 1 page: Abstract
● Chapter 1: Introduction
● Chapter 2+: Methods 
● Chapter 3+: Results
● Chapter 4: Discussion
● Chapter 5: Conclusion



https://www.youtube.com/watch?v=UtHM
eeJUKdo

Your go

● Write a mini paper with a few 
sentences in each section.

● With one figure.

● I will come around and give 
you feedback.

● This should only take 5 min.

https://www.youtube.com/watch?v=UtHMeeJUKdo
https://www.youtube.com/watch?v=UtHMeeJUKdo


● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Good figures and graphs.
● How to write a scientific paper
● How to write a scientific report
● How to write a thesis
● How to do a literature review.

Lecture outline



Literature review

● This part of a paper can be though of as a mini literature 
review.

● Literature reviews, can be of any length
● This is a short one, they can be multiple pages
● Or even whole books.



Literature review

● What is a literature review?
● It is a summary of all the key literature published in a field.

● Why write a literature review?
● To show your reader (your supervisor) that you have read, 

and understand the main published works in your field.
● They are also very useful to read if you are just getting into a 

field (They are sometimes called review articles).

● Coursework 1: will be to write a 3000 word (minimum) 
literature review on the topic if your MSc project.

● Due date on the last day of this term (Friday 7th April).



Literature review

● What a literature review should not be:
● A description of what others have published in the form of a 

set of summaries
● What should a literature review be:

● It should be a critical discussion, showing insight and an 
awareness of differing arguments, theories and approaches.

● It should analyze of the relevant published work, linked at all 
times to your own purpose and rationale.



● Compare and contrast different authors' views on an issue
● Group authors who draw similar conclusions
● Criticise aspects of methodology
● Note areas in which authors are in disagreement
● Highlight exemplary studies
● Highlight gaps in research
● Show how your study relates to previous studies
● Show how your study relates to the literature in general
● Conclude by summarising what the literature says

The purposes of the review are:
● To define and limit the problem you are working on
● To place your study in an historical perspective
● To avoid unnecessary duplication
● To evaluate promising research methods
● To relate your findings to previous knowledge and suggest further research

In summary: A good literature review, therefore, is critical of what has been 
written, identifies areas of controversy, raises questions and identifies areas 
which need further research.

According to Caulley (1992) of La Trobe 
University:



● You will need to group together, compare and contrast the varying 
opinions of different writers on certain topics.

● What you must not do is just describe what one writer says, then describe 
what the next writer says and so on ...

● Your structure should be dictated instead by topic areas, controversial 
issues or by questions to which there are varying approaches and 
theories. Within each of these sections, you would then discuss what the 
different literature argues, remembering to link this to your own purpose.

● If there is disagreement in the field, you need to indicate clearly that you 
are aware of this.

● At the end of the review you should include a summary of what the 
literature implies.

How to write a literature review:



● Decide what you need to read, your supervisor may suggest one or two good 
papers to start with.

● Before you start reading it may be useful to compile a list of the main areas and 
questions involved, this list may change as you read.

Make sure that:
● You include a clear, short introduction which gives an outline of the review, 

including the main topics covered and the order of the arguments, with a brief 
rationale for this.

● Split your review up into relevant subsections based around topics in your field.

● Include a short summary at the end of each section.

● You always acknowledge opinions which do not agree with.

● If you ignore opposing viewpoints, your argument will in fact be weaker. 

Overall stratagy



How to get started!

● When I’m learning about a new topic I try to find easy to 
understand things first.

● I always start with Wikipedia and general articles on the web 
(for an hour or so)

● I then use scholar.google.com to search for key words and try 
to identify key papers which look interesting.

● Then, try also to identify key people or groups working on a 
topic and find what they are doing.

● Figure out who you respect in a field and who you don’t 
respect.

● Follow references at the bottom of papers.



● The process of knowledge dissemination
● What’s the point of references
● Clarity of writing
● Good figures and graphs.
● How to write a scientific paper
● How to write a scientific report
● How to write a thesis.
● How to do a literature review

Lecture outline
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