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How to plan a study



The pursuit of new understanding

New significant questions New information to resolve open 
questions

Working hypotheses help



Research as an iterative process

Design experiments to test 
hypotheses 

Reassess and revise research plans 
continuously
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Only finished work counts

Productivity of researchers is measured in paper, patents, presentations etc.



How to structure 
an article



What makes a strong manuscript?

Novel, clear and useful message A logical manner

Readers grasp the research
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 Ask yourself who you are 
presenting your work to.

 What do they know already? 
Which background information do 
they need?

 Research can be explained at 
different levels of depth that are 
appropriate for each audience.

Target your audience

“I like volution.” Natalie Sievers (3)



You are telling a story!!

Organization is critical

Write a list of key outcomes as early as possible

Provide all the information for your story in a logical order

Make sure your text is understandable for the target audience

Revise your writing whenever necessary

“The first draft of anything is s**t” – E. Hemingway
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General structure of a research article
 Title
 Abstract 
 Keywords

 Introduction 
 Methods 
 Results and Discussion

 Conclusion 
 Acknowledgements
 References 
 Supporting Materials



Process of writing – building the article

Methods

Figures/Tables (your data)

Results Discussion

Conclusion Introduction

Title & Abstract



What does it mean to be an Author?

An “author” is generally considered to be someone who has made substantive 
intellectual contributions to a published study.

Being an author comes with credit but also with responsibility: they are two 
sides of the same coin.

Decisions about who will be an author and the order of authors should be 
made before starting to write up the project



Authorship (Q)

A researcher completes her paper.  Along the way she 
consulted her advisor for guidance on the experiment, the 
data analysis and writing and revising the final article.  

A professor in India assisted her in analyzing the data 
only.  A lab assistant helped her in preparing the 
experimental design and maintaining and operating the 
equipment.  Two fellow grad students read her paper and 
edited it, though they had no hand in the experiment

• Who is listed as an Author?
• Who is listed first?



Authorship (A)

• The correct answer depends on journal policy
• Authorship policies vary across disciplines, 

cultures and journals

Example, the International Committee of Medical Journal 
Editors (aka Vancouver Group) declared that an author must:

1. substantially contribute to conception and design, or 
acquisition of data, or analysis and interpretation of data 
AND

2. draft the article or revise it critically for important 
intellectual content AND

3. give their approval of the final version to be publishe
All 3 conditions must be fulfilled to be an author



Authorship

Good Listing 
Principles

First Author

Corresponding 
Author

Poor Listing 
Principles

Gift Authorship

Ghost 
Authorship





X

X

X



Effective manuscript titles
 Contain fewest possible words 
 Adequately describe content
 Identify main issue
 Do not use technical jargon and

rarely-used abbreviations



 Influence of the Support of CoMo Sulfide Catalysts and of 
the Addition of Potassium and Platinum on the Catalytic 
Performance for the Hydrodeoxygenation of Carbonyl, 
Carboxyl, and Guaiacol-type Molecules 

 Development of New Catalytic Systems for Upgraded Bio-
fuels Production from Bio-crude-oil and Biodiesel

 Hydrodeoxygenation of Anisole over Silica-Supported 
Ni2P, MoP, and NiMoP Catalysts  

Examples for titles



Article title Keywords
“An experimental study on evacuated 
tube solar collector using supercritical 
CO2”

Solar collector; supercritical 
CO2; solar energy; solar thermal 
utilization 

 Are used by indexing and abstracting services
 Are the labels of the manuscript 
 Should use only established abbreviations (e.g. DNA)

Keywords



 This is the advertisement for your article. Make it interesting and 
understandable

 Summarize the problem, methods, results, and conclusions in a 
single paragraph

 A clear abstract will strongly influence whether or not your work is 
considered

 Keep it as brief as possible

Abstract



Introduction

• Provides a brief context to the readers

• Addresses the problem

• Identifies the solutions and limitations

• Identifies what the work is trying to achieve

• Provides a perspective consistent with the 
nature of the journal



• Describe how the problem 
was studied

• Include detailed information
• Identify the equipment and 

describe materials used

Methods



Methods – ethics committee approval
 Experiments on humans or animals must follow 

applicable ethics standards
 Approval of the local ethics committee is required and 

should be specified in the manuscript, covering letter, 
or the online submission system

 Editors can make their own decisions on ethics



Results

• Must be clear and easy to understand

• Highlight the main findings

• Feature unexpected findings

• Provide statistical analysis

• Include illustrations and figures



Discussion

• What do the results mean?

• Most important section

• Make the discussion correspond to the results

• You need to compare published results with your own



Possible structure of discussion

What is the state of prior art?

What are you learning from your results

How do your NEW findings relate to other studies in literature?

Divide your discussion into sections. Each section deals with a distinct 
topic and answers the following questions:



Correct citation is key

To place your own work in context

To acknowledge the findings of others on which you have built your research

To maintain the credibility and accuracy of the scientific literature

Crediting the work of others (including your advisor’s or your own 
previous work) by citation is important for at least three reasons:



References

Do not use too many references

Always ensure you have fully absorbed material you are referencing

Avoid excessive self-citations

Avoid excessive citations of publications from the same region

Conform strictly to the style given in the Guide for Authors



 Writing an article is hard work – finding and 
sorting  research, preparing references, 
sourcing feedback…   

 You can get help from Mendeley 
(www.mendeley.com), a free reference 
manager and academic social network.

 The Mendeley Reference Manager generates 
citations and bibliographies in Word, 
OpenOffice, and LaTeX.    

 You can also use Mendeley to connect with 
colleagues and securely share papers, notes 
and annotations.

 Or use Mendeley’s social network to identify 
potential collaborators. 

Help with your article



The conclusion should
 Be clear
 Provide justification for the work
 Advance the present state of knowledge
 Provide suggested future experiments



Acknowledgments
 Financial supporters and funders
 Proofreaders and typists
 Suppliers who may have donated materials



Recap – Building up my article properly (I)

Title Abstract

Keywords Main Text 
(IMRAD)



Recap – Building up my article properly (II)

Conclusion Acknowledgements

References Supporting 
Materials



Manuscript language
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Manuscript language: Overview
 Accurate
 Concise
 Clear
 Objective
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Manuscript language: Sentences

 Write direct, short, and factual 
sentences

 Convey one piece of information per 
sentence

 Avoid multiple statements in one 
sentence
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Manuscript language: Tenses

Present tense:
Use for known facts and hypotheses

Past tense:
Use for experiments conducted 
and results
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 Use active voice to shorten sentences
 Avoid contractions and abbreviations 
 Minimize use of adverbs
 Eliminate redundant phrases
 Double-check unfamiliar words or 

phrases

Manuscript language: Grammar
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 Find it on the journal homepage of the Publishers’ website, e.g. 
www.elsevier.com

 Keep to the Guide for Authors in your manuscript
 Editors do not like wasting time on poorly prepared manuscripts

Read the Guide for Authors

http://www.elsevier.com/
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 Important so editors and reviewers can 
understand the work

 Refer to the journal’s Guide for Authors 
for specifications

 Work has short, concise sentences, 
correct tenses, and correct grammar

 Have a native English speaker check 
your manuscript or use a language 
editing service

Recap
Am I using proper manuscript language?



The submission process



What is plagiarism?

“Plagiarism is the appropriation of another person’s ideas, processes, results, 
or words without giving appropriate credit, including those obtained through 
confidential review of others’  research proposals and manuscripts.”

Federal Office of Science and Technology Policy, 1999

“Presenting the data or interpretations
of others without crediting them, and
thereby gaining for yourself the
rewards earned by others, is theft,
and it eliminates the motivation of
working scientists to generate new
data and interpretations.”

Professor Bruce Railsback
Department of Geology, University of Georgia

M. Errami & H. Garner, A tale of two citations
Nature 451 (2008): 397-399



What may be plagiarized?

Words (Language)
Ideas

Findings 
Writings 

Graphic Representations 
Computer  Programs

Diagrams 

Graphs 
Illustrations 
Information 

Lectures 
Printed Material 

Electronic Material
Any Other Original Work

Work that can be plagiarized include

Higher Education Academy, UK



Cover letter

Declaration that material is not published or considered for publication 
elsewhere

Approval of all authors

Statement of novel contribution

What is submitted: type of publications, title, authors



Rejection without external review

English language is inadequate

Lack of significant novel insight

Plagiarism or prior publication of the data
Simultaneous submissions of same data

The editor evaluates submissions and determines whether they enter 
into the external review process or are rejected



Issues assessed by reviewers

Originality of work

Strengths  & weaknesses of methodology, approach & interpretation

Ethics concerns (animal/human)

Importance and Clarity of Research Hypothesis



Revising a manuscript

If the reviewer misunderstood your work your writing is not 
clear enough

Only rebut comments if the reviewer is clearly wrong

Never write responses that fail to address the question

Try to address every comment as suggested by the reviewer

Use this opportunity to improve your paper



Thank you for your time.

“Dicas para publicar bem” was presented by

CARSTEN SIEVERS
Associate Professor, Georgia Institute of Technology
Editor, Applied Catalysis A: General.

LILY KHIDR
Senior publisher, Elsevier, New York
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