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Presentation Outline

• Literature review.
• Structuring a paper
• Writing tips.
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Paper Types

A. Theoretical papers: 
•These are devoted to the development of a new computational technique or 
the establishment/proof of a new mathematical theory.  They require clear 
definition of the problem and solid analytical derivations before showing the 
results. The conditions at which the theory is valid must be clearly specified, 
so that the reader knows when this theory can be used. Same holds for 
clearly stating at which conditions the theory is not valid.
•Computational paper types: include the algorithm/application 
examples/proofs of convergence. 
•Analytical paper types: include more equations and may give an abstract 
result with no applications
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Paper Typs

B. Experimental papers 
• These do not require much analytical 

expressions. Clear and solid measurement 
results are the key for the acceptance of such 
papers. It is crucial to clearly explain the 
measurement setup and the conditions at 
which the measurements were made.
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Paper Types

C. Fabricational papers
•These papers outline the steps involved in manufacturing/assembly or 
construction of a device or a structural system. There could be a section of 
fabrication methods in experimental papers as well. They may include case 
studies as well.

D. Clinical papers
•Limited to the field of medicine. They usually include studies on the medical 
history of a group of patients over a period of time. Several statistical 
methods are involved. Statistical tools and models should be adequately 
described. Hypothesis testing and implications have to be discussed.
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Literature Review (Not!)
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Structure of a Paper

• Abstract
• Introduction & Literature Review
• Experimental Method/Mathematical model
• Results
• Discussion
• Conclusions
• References
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Definition of a Literature Review

• A concise, effective, and critical assessment of several
studies on a specific research topic.

• A critique of previous research and the current state-
of-knowledge, clarifying the outstanding scientific
issues (gaps) in a certain research area.

• An objective analysis of scientific arguments,
identifying the similarities and differences,
consistencies and inconsistencies, and controversies.

• A timeline review of the development of a certain
technique, method, or process, or of the theoretical
understanding of a certain phenomenon.
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Purpose of a Literature Review

• Identifying methodologies and techniques that have been
used;

• Discovering important variables relevant to the topic;
• Synthesising and gaining a new perspective;
• Identifying relationships between ideas and practice;
• Establishing the context of the topic or problem;
• Rationalising the significance of the problem;
• Enhancing and acquiring the subject vocabulary;
• Understanding the structure of the subject;
• Relating ideas and theory to applications;
• Placing the research in a historical context to show familiarity

with state-of-the-art developments;
• Distinguishing what has been done from what needs to

be done.
C Hart (1998) Doing a literature review. London:Sage
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General Issues about 
Writing Literature Reviews

• Level: Written for someone at your level (PhD
researcher) and higher.

• Sources: Peer-reviewed (quality-controlled) high-
impact publications, patents, and edited books.

• Style: Scientific third-person passive voice.

• Referencing: Use EndNote to arrange the sources.

• Plagiarism: Cite, quote, or paraphrase, but never
copy.

• Planning: Plan an outline before you write. Sort,
prioritise, evaluate, and decide on the sources.
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How to Start
• Literature search: identifying the high impact peer-

reviewed publications, from highly cited researchers.

• Sorting: prioritising, analysing, and summarising.

• Grouping: classifying the sources based on their focus.

• Comparing: comparing the findings of different studies.

• Organising: writing an outline for the content.

• Writing: writing the full review.
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Classifying the References
• References cited in a PhD thesis ~150-300!
• Reviewed sources ~500-1000!
• Checked sources (unreviewed) ~2000 papers.
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How to review a paper (Not!)
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Evaluating the Sources
R. E. V. I. E. W.

• Relevance: Is it of full or partial relevance? Specific or general
aspects?

• Expertise: of the authors, research specialisation, background, highly-
cited?

• Viewpoint: Possibility of conflict of interest (e.g. industrially-funded
research?), purpose of the publication: marketing, scientific,
informative, etc…

• Intended audience: scholarly audience, general public, or the
industry?

• Evidence: Are the views supported by scientific evidence (e.g.
validated models, confirmed observations, etc…)? Has it been peer-
reviewed? Citing other researchers, or too many self-citations?

• When published: Was the reference published recently? Have
significant developments been made in the subject area since the
reference was published?

Masters et al., University of Sydney, 2010
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Tools to Sort the Literature
• EndNote.
• Writing summaries.
• Notes on cards.
• Charts.
• Spider maps.
• Tables
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Paper Review
An Example

• Paper Number

• Key points
– Aims
– Methodology
– Key findings
– Significance

• Issues to check



ES Series on Scientific Research

Writing Tips
• One idea per sentence (1-3 lines).
• A paragraph combines a single topic.
• Use punctuation appropriately.
• Consistent grammar. 
• Use transition words to link paragraphs.
• The arrangement of the sources can be 

chronological, or based on similar ideas, 
combining the contrasting views. 

• Each section should ‘naturally’ lead (flow) 
to the following section.
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Literature Review Mistakes
A ‘poor’ literature review is..

• Reviewing individual papers, rather than 
concepts.

• Descriptive and not critical.
• Shallow (in level) covering well-established  

basic concepts.
• Not up-to-date.
• Unstructured & unplanned.
• Lengthy.
• Not leading to focused research questions.
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Literature Review Mistakes
Reviewing individual papers, not concepts

• The 1-source per 1-paragraph-type 
error
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Literature Review Mistakes
Going waaaaay back!
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Literature Review Mistakes
Citing too many references

• Shallow review, with no details or critical 
analysis of the sources.
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A ‘Good’ Literature Review
Being Critical
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A ‘Good’ Literature Review
Summarising
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How to Make a Start
Summary

1. Planning: create a roadmap of the areas of
literature that you need to cover.

2. Critical reading: classify the references,
summarise, and indentify the gaps.

3. When to stop reading: cover from recent to
10-20 years ago, focusing on review papers.

4. Write: stop your experimental work every 6-8
months to write parts of your literature review.

5. Keep yourself updated: follow recent papers
by setting keyword updates on the databases.
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It’s always good to have a plan!
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Planning a paper

• what are your conclusions?
• what is the evidence for your 

conclusions?
• why are your findings important?
• could someone else replicate 

them?
• tell “a good story”
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Constructing a Paper

• what are your conclusions?
– series of simple statements 

summarising your findings
– statements that will be accurate even if 

quoted out of context
– this is what you want your audience to 

remember
– NEVER include information in the 

conclusions that hasn’t been fully 
discussed in the document
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Constructing a Paper

• for each conclusion, make a 
subsection in the Discussion section

• write down the EVIDENCE for your 
conclusion
– your results
– previous published work
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Structure of a Paper
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Discussion

• relate your results to current knowledge in 
the field

• relate your results to the original purpose in 
undertaking the project: have you resolved 
the problem?

• point out the features and limitations of the 
work

• what have you contributed?
• briefly state the implications of your results 

and (if appropriate) suggest further study or 
applications
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Constructing a Paper

• the EVIDENCE from your work that 
you cite in the Discussion section is 
the most important part of your 
Results section

• do you show that evidence as clearly 
as possible in your figures?

• do you describe those figures to 
highlight the evidence as clearly as 
possible?
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Structure of a Paper
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Results

• figures
• description

Structure of a Paper
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Constructing a Paper

• the EVIDENCE from your work that 
you cite in the Discussion section is 
the most important part of your 
Results section

• do you give enough information in 
the Experimental Method so that an 
experienced researcher could repeat
your experiments and obtain the 
same results?
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Results

• figures
• description

Structure of a Paper
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Results

• figures
• description

Experimental Method

• could my results be 
repeated?

Structure of a Paper
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Experimental Method

• give sufficient information about your 
materials and methods that an experienced 
researcher could obtain comparable results

• when using a standard method, cite the 
appropriate literature and give only the 
details needed

• describe apparatus only if it is not standard or 
not commercially available

• describe the procedures used, unless they are 
established and standard

• note and emphasise any hazards
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Constructing a Paper

• the EVIDENCE from OTHER work that 
you cite in the Discussion section is the 
most important part of your 
Introduction.

• do you introduce that literature
evidence as clearly as possible?

• you do not have to describe the 
literature in detail except where directly 
relevant

• do you introduce the context so that 
the aim of your work is clear
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Results

• figures
• description

Experimental Method

• could my results be 
repeated?

Structure of a Paper
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Results

• figures
• description

Introduction

• context
• aims of this 

experiment
• previous 

findings

Experimental Method

• could my results be 
repeated?

Structure of a Paper
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Introduction

• a clear statement of the problem or 
project and the reasons that you are 
studying it

• this information should be in the first few 
sentences

• give concise and appropriate background 
information of the problem, significance, 
scope, and limits of your work

• prepare your audience for reading the 
remainder of the document
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Constructing a Paper

• what is the aim of you work
• did you succeed?
• look at your Conclusions
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Results

• figures
• description

Introduction

• context
• aims of this 

experiment
• previous 

findings

Experimental Method

• could my results be 
repeated?

Structure of a Paper
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Conclusions

1. ...
2. ...
3. ...Discussion

Evidence for
Conclusion 1
• my results
• previous findings

Results

• figures
• description

Introduction

• context
• aims of this 

experiment
• previous 

findings

Experimental Method

• could my results be 
repeated?

Structure of a Paper
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Constructing a Paper

• persuade people to READ your paper
• your Abstract should make clear

– context
– aims
– conclusions
– evidence
– methods



Style Matters 

for Scientific Writing
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http://www.oup.com/us/samplechapters/0841234620/?view=usa
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• writing style
– logic
– choice of words
– sentence structure
– “voice”
– tense

• use of figures
• use of tables
• units
• citing references
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be brief

• “I regret to say that at this point in 
time I do not have access to the 
specific information that you require.”

• “I don’t know.”
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be brief

on account of the fact that
if it is assumed that
a sufficient number
a greater length of time
it may well be that
make an examination of
take into consideration
it is apparent, therefore, that
come to the conclusion
in view of the foregoing
in all other cases

as
if
enough
longer
perhaps
examine
consider
hence
conclude
so
otherwise
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which is more useful?

• “After a long and difficult development 
cycle due to factory renovation, the 
infrared controller will be ready for 
production.”

• “The infrared controller will be ready 
for production on March 4th.  Its 
development cycle was slowed by the 
factory renovation.”
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If the baby does not thrive
on raw milk, boil it.

John told Robert’s son that he 
should help him.

be precise…
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punctuation

The Prime Minister said the Leader of 
the Opposition is a fool.

The Prime Minister said “the Leader of 
the Opposition is a fool”.

“The Prime Minister”, said the Leader 
of the Opposition, “is a fool”.
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placing words…

• Only the largest group was injected with 
the test compound.

• The largest group was only injected with 
the test compound.

• The largest group was injected with only
the test compound.

• The largest group was injected with the 
only test compound. 
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“This reaction is not uncommon.”

• This reaction is common.
• This reaction is not rare.
• This reaction occurs about 40% of 

the time.

be direct
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use the correct tense

• simple past tense: what was done by you or 
others, e.g.
– The alloy was heat treated at 400 °C.
– Jones reviewed the literature and found…

• present tense: statements of fact, e.g.
– Incorrect heat treatment leads to premature failure.

• present and past tenses may both be correct for 
results, discussion and conclusions, e.g.
– The TEM images show the formation of precipitates.
– The presence of precipitates was confirmed by TEM.
– Precipitation occurs as a result of heat treatment.
– Precipitation was found in the heat-treated alloy.
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“passive” and “active” voice

• the “passive” voice is commonly used for 
scientific writing:
– “an experiment was performed” rather than                     

“we performed an experiment”

• use the “active” voice when it is more direct 
and less wordy:
– “The fact that heat treatment controls precipitation 

was demonstrated by our work in this area.”
– “We found that heat treatment controls 

precipitation.”
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using the first person

• use the first person (I or we) when it 
helps to keep your meaning clear and to 
express a purpose or a decision
– Jones reported xyz, but we found…
– My (or our) recent work demonstrated…

• never use personal opinions… or
– “we believe”
– “we feel”
– “we see”
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sentences

• short “declarative” sentences are the 
easiest to write and the easiest to read, 
and they are usually clear

• too many short sentences in a row can 
sound abrupt or monotonous

• start with simple declarative sentences 
and then combine some of them
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using paragraphs

• present one main point or idea in each paragraph

• human brains are adapted to taking in “chunks” of 
information that comprise between five and seven 
items

• avoid crowding a paragraph with too much 
information: if it is becoming crowded, split it in two

• paragraphs should be cohesive: avoid disjointed 
sentences

• leave a clear line between paragraphs

• NEVER start a series of new sentences on new lines
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literature review

• YOU are the author of the document

• you are presenting YOUR opinion of previous work in 
the field and how it relates to your work

• it is not just a catalogue of previous work

• summarise competing ideas, referencing papers as 
appropriate

• do not describe one paper at a time

• write in well-structured paragraphs

• NEVER start a series of new sentences on new lines
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tables

• tables should be self-contained

• the caption (above the table) should 
contain sufficient information to 
explain the table without reference 
to the text
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figures

• figures should be self-contained

• the caption (underneath the figure) should 
contain sufficient information to explain 
the figure without reference to the text

• micrographs need scale bars

• graphs need properly-labelled axes and 
legends
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figures

• don’t try to prepare figures in Word –
labelling tends to become detached

• prepare figures in Powerpoint, then copy into 
a graphics programme such as Photoshop or 
Irfanview

• save as .jpg, .png, or .tiff as required
– use a low resolution version for draft documents

– figures can easily be updated in powerpoint

• insert in Word “in line with text”
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inserting figure captions
and cross referencing

• automatically number figure and 
table captions

• cross reference them in the text
• if you add another figure, all of the 

figure numbers are automatically 
updated
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units

• use SI units



ES Series on Scientific Researchhttp://physics.nist.gov/cuu/Units/SIdiagram.html
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units

• use SI units

• leave a space between the number and its 
unit, e.g.
– 200 mV           9 V s-1 2.6 x 104 J

• don’t leave a space for % or °
– 50%                90° (but… 90 °C)
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non-breaking spaces and hypens
A  cathodic potential of -243 
mV was applied

A  cathodic potential of -
243 mV was applied
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citing references

• use bibliographic software e.g. Endnote

• in the text, use a superscript1 or [1], or an alphabetical 
reference (Jones, 2005) to cite a reference

• when referring to authors in the text, use
– “Jones [1]” for one author
– “Jones and Smith [2]” for two authors
– “Jones et al. [3]” for more than two authors
– “Jones and coworkers [4-9] for a series of papers from Jones’ 

group in which Jones is not necessarily the first author

• don’t use “et al.” in the reference list

et al. is from the 
Latin “et alii”, so 
you need the “.” 
for the missing “ii”
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EndNote
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Summary
• be brief, precise, clear, and direct
• use the appropriate “voice” and tense
• construct sentences and paragraphs with care
• use SI units
• use clear figures and tables with self-contained 

captions
• cite references correctly and consistently
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