
Elements of a Scientific Paper:
Writing a Compelling Abstract and Introduction



To see full lecture, go to:  
https://ws.engr.illinois.edu/sitemanager/getfile.asp?id=2944



(1). Identify and write for your audience (e.g., expert, 
general, etc.) – this will govern the level of the 
presentation, i.e., the words you use, the number of 
topics you cover, the figures and results you present

(2). Develop a coherent and concise “story” to present your 
data – sketch out an abstract and introduction

(3). Sketch out a logical and concise outline for presenting 
the “story” of your scientific results – create an outline!

(4). Write simply and concisely, following the outline of your 
“story”, avoiding disruptions to the flow of your narrative

Key Steps to Writing an Accessible Paper



Editor Saad Hebboul:  
https://ws.engr.illinois.edu/sitemanager/getfile.asp?id=2944

The Mechanical Structure of a Physical Review Letter



Effective Scientific Abstracts

Scientific abstracts* are written for:
• Conferences and workshops (e.g., APS April and March 

Meetings) you plan to attend
• Proposals you will write
• Journal articles you will write
• Prelim papers and theses you will write
• Seminars and colloquia you will give

One of the first, and most important, things you will need to write 
as a grad student, postdoc, etc., is a scientific abstract!

*Also very similar to project summaries, whitepapers, research 
statements, etc., you may write in the future



Effective Scientific Abstracts

One function of an abstract is to “advertise” your paper or 
presentation:

Because the abstract is generally the first thing the reader will 
see, the quality of your abstract helps determine whether the 
reader will read your paper or attend your talk!

The abstract provides an overview of the motivations, methods, 
and results in your paper or presentation

Because abstracts are often published or available online, 
abstracts also function as a permanent record of your paper or 
presentation

Published abstract booklets
Talk abstracts posted on-line
Paper abstracts available on INSPEC, SCOPUS, WOS,…



Developing a Coherent Story You Want to Tell About Your 
Results: the Scientific Abstract

The abstract is the most succinct expression of what you 
did, why you did it, and what was important about what 
you did.

Consequently, after conducting your research, sketching 
out a draft abstract will help you organize your thoughts 
so you can identify whether you have a coherent story 
that you can support with scientific evidence.

This process can help you tell if you’re ready to write a 
paper and what the focus of your paper is.



Elements of a Scientific Abstract

Why is an abstract useful in this regard?  The abstract 
should contain (in this order):

1. A brief statement of the motivations and/or issues 
associated with the research

2. A short description of the methods used

3. A summary of the key results obtained

4. A statement of the implications of the key results

So, the abstract contains all the essential elements of 
your paper, which is why starting with an abstract 
allows you to construct the coherent story you want 
to tell about your research!

close 
“story” 
loop



Example Scientific Abstract



Example Scientific Abstract

Motivation



Example Scientific Abstract

Methods used



Example Scientific Abstract

Brief summary of key results



Example Scientific Abstract

Brief statement of 
implications of results



Celia Elliott’s Abstract Recipe

Generate your abstract by answering the following 
questions, in one or two sentences each:

What problem did you study and why is it important?

What methods did you use?

What were your principal results?

What conclusions can you draw from your results, or what 
are the implications of your results?

Make your sentences as specific and quantitative as possible!!



More Advice from Celia

Control the length of your abstract by controlling the 
length of your answers to the four questions, NOT by 
omitting any of the answers:

Short abstract (~100 word, e.g., Phys. Rev. Lett. abstract):  
one-sentence answers

Longer abstract (~200 word, e.g., Phys. Review abstract): 
2-3 sentence answers

One-page abstract (e.g., proposal project summary):  
one paragraph answers



Additional Advice on the Abstract

Should involve well-developed, grammatical sentences and 
paragraphs

Don’t take grammatical shortcuts just because it’s an abstract!

Should be understandable by a non-expert audience
e.g., avoid using specialized terms

Should NOT contain information NOT in the paper

Should NOT contain complex equations, figures, tables

Should be able to stand alone from the paper
Don’t refer to figures in paper
Don’t include references
Define all acronyms

Your scientific abstract:



Editor Saad Hebboul:  http://physics.illinois.edu/careers-
seminar/UIUC_PRL_Workshop_Hebboul_Pt1.pdf



The Introduction: Most Important Part of an Accessible Paper

An accessible introduction provides:
-- The motivation and importance of the research

-- Background information a non-expert scientific  
audience needs to understand the research

-- A justification of why the research is needed

-- A preview of the key results of the paper

Note that, like the abstract, the introduction provides all 
the crucial elements of the story you want to tell. 

As discussed last week, an accessible and compelling 
introduction improves the chances for your paper to (i) pass 
editorial review; (ii) be approved for publication by referees; 
and (iii) be understood and cited by your readers.



Editor Saad Hebboul:  http://physics.illinois.edu/careers-
seminar/UIUC_PRL_Workshop_Hebboul_Pt1.pdf

The Typical Structure of a Scientific Introduction



‘Big Picture’ Motivations for 
Research Area

Specific 
Motivations for 
Your Research

Information in the Introduction is Generally Organized 
in an “Inverted Pyramid” Structure

Beginning of 
Introduction

End of 
Introduction

“In this Paper” 
preview of 

your results

Essential 
background and 
previous results

Big picture 
motivation

“However” 
statement of 

open questions



“Big Picture” opening
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in this paper is 
necessary
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results in this 

paper
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“Big Picture” opening
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Nature 493, 504 (2013) 



Nature 493, 504 (2013) 



“Big Picture” opening
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Informal (ungraded) homework assignment

Using your journal club and/or referee report paper selection:

1. Read the abstract of your paper carefully, and see if it has the 
Motivation, Methods, Results, and Significance structure we 
discussed today.  If not, assess whether the abstract could have 
been improved with this structure. 

2. Read the introduction of your paper carefully, and see if it has 
the structure discussed today:  “Big Picture” Motivation, 
Background Information/Narrowing Focus, Motivation for 
Research, and Preview of Key Results.  If not, assess whether 
the introduction could have been improved with this structure.



Summary: Crafting an Accessible Scientific Paper

Make sure you have a coherent story to tell:
writing a draft abstract and introduction can help 
identify and refine your story.

Create a logical flow to the story you’re telling:
start with a detailed outline! Make use of paragraphs 
with a clear topic sentence and one idea per 
paragraph.

Avoid disruptions to accessibility in your narrative: 
keep sentences short, avoid acronyms and unfamiliar 
words and scientific terms, avoid colloquial phrases, 
avoid ambiguous pronouns.  

Questions? slcooper@Illinois.edu


