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Source for today’s slides: Science research writing for non-native speakers of English
by Hilary Glasman-Deal, an excellent book that I recommend.	


Writing a Scientific Paper

Writing a Scientific Paper

Structure

Clinical Chemistry
Guide to Scientific Writing

Background, known information
Knowledge gap, unknown information
Hypothesis, question, purpose statement
Approach, plan of attack, proposed solution

Fig. 1. The introduction: a cone or funnel.

“It was a cold and rainy night”:
Example 1 provides the introductionSet
forthe
a hypohealth
problem.
The next
sentence
narrows the topic to
Scene with
a Good
Introduction
Thomas
M. Annesley	


thetical study of a biomarker in vascular inflammation.
Compare the format of this introduction to the cone

chronic inflammation, which is linked to cardiovascular disease, followed by a sentence that focuses the topic

Using Paragraphs
• What is a paragraph? a unit of text. Usually
a few sentences.	

!

• Why use paragraphs? make it easier for
your reader to parse your text.	

!

• Extra function: allow readers to read your
article very quickly

Quick Paper Reading
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1. READ THE TITLE
and try to predict the type of information you expect to see
2. LOOK AT THE NAME OF THE AUTHOR
What you know about the writer will help you predict and
evaluate the content.
3. CHECK THE DATE
and use it to help you assess the content.
4. READ THE ABSTRACT
to find out what the researchers did and/or what they found
5. LOOK QUICKLY AT THE FIRST PARAGRAPH
without trying to understand all the words.
6. LOOK QUICKLY AT THE FIRST SENTENCE OF EACH
PARAGRAPH
without trying to understand all the words
7. LOOK QUICKLY AT EACH FIGURE/TABLE AND READ ITS
TITLE
to try and find out what type of visual data is included
8. READ THE LAST PARAGRAPH
especially if it has a subtitle like ‘Summary’ or ‘Conclusion’

The Crime Novel Analogy
• Suppose someone gives you a crime novel	

• Suppose you read first the final chapter	

• You know who did the crime, why, how
• Start reading the novel from the start now	

!

• Will you read the novel faster?

Structure

• What types of information should be in my
introduction?

Building A Model
FA
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The synthesis of flexible polymer
blends from polylactide and rubber
Introduction

In this sentence,
the writer:

1 Polylactide (PLA) has received much
attention in recent years due to its
biodegradable properties, which offer
important economic benefits. 2 PLA
is a polymer obtained from corn and
is produced by the polymerisation of
lactide. 3 It has many possible uses in
the biomedical field1 and has also been
investigated as a potential engineering
material.2,3 4 However, it has been
found to be too weak under impact to
be used commercially.4

1__________________

5 One way to toughen polymers is to
incorporate a layer of rubber particles5
and there has been extensive research
regarding the rubber modification
of PLA. 6 For example, Penney et al.
showed that PLA composites could be
prepared using blending techniques6
and more recently, Hillier established
the toughness of such composites.7
7 However, although the effect of the
rubber particles on the mechanical
properties of copolymer systems was
demonstrated over two years ago,8 little
attention has been paid to the selection
of an appropriate rubber component.

5__________________

8 The present paper presents a set of
criteria for selecting such a component.

8__________________

2__________________
3__________________
4__________________

6__________________

7__________________

a hydro-carbon rubber(PI). 10 This
combination of two mechanistically
distinct polymerisations formed a novel
copolymer in which the incorporation
of PI significantly increased flexibility.

10_________________

Building A Model

1.3.2 Key
In Sentence 1 ‘Polylactide (PLA) has received much attention in
recent years due to its biodegradable properties, which offer important
economic benefits.’ the writer establishes the importance of this
research topic.

If you wrote ‘introduces the topic’ for Sentence 1, it won’t really
help when you come to write a real research article. How exactly do you
‘introduce’ a topic? You need to be more specific.

Building A Model

What tense should I write in here?

Phrases like much study in recent years or in the past five years are normally
followed by the Present Perfect tense (Much study in recent years has focused
on...). Other ways of establishing significance may use the Present Simple
tense (There are substantial benefits to be gained from…).

In Sentence 2 ‘PLA is a polymer obtained from corn and is produced
by the polymerisation of lactide.’ the writer provides general
background information for the reader.
Sentence 2 is in the Present Simple tense, which is used for accepted/
established facts (see Section 1.1). Research articles often begin with
accepted or established facts. This ensures that the reader shares the same
level of background information as the writer, and is therefore ready to
read the article.

You can, but most authors don’t, because it’s sometimes difficult to say
exactly what the problem is until your readers have enough background
information to understand it. It’s also very hard to limit yourself to one
sentence about the problem you are hoping to solve, and before you know
it, you’ve written down a lot of specific information which your readers
aren’t ready for because you haven’t given them enough background.

Building A Model

In Sentence 3 ‘PLA has many possible uses in the biomedical field1
and has also been investigated as a potential engineering material 2,3’
the writer does the same as in Sentences 1 and 2, but in a more
specific/detailed way, using research references to support both
the background facts and the claim for significance.
Don’t the research references mean that this is part of the literature review?
No, it’s still part of the background to general research in this area. The short
literature review which is generally found in the Introduction of a research
article comes later, and is more likely to deal with individual studies and

Simple as part of the factual background to your paper (as in Sentence 3)
with a research reference. The literature review, which describes recent and
current research in your field, usually mentions authors by name, and the
sentences are usually in the Simple Past or Present Perfect tense.

Building A Model

3. What order should I mention them in? Who comes first and who comes
last? These questions about the literature review itself will be discussed
after Sentence 6.
In Sentence 4 ‘However, it has been found to be too weak under impact
to be used commercially.4’ the writer describes the general problem
area or the current research focus of the field.
Notice that the author is still not describing the specific problem which
this research article will deal with; s/he is describing the current focus of
the field, a problem which many researchers in this field are interested in
and which leads to the specific problem which will be addressed in this
article. Remember to keep this general description of the problem area

specific description of what your research is trying to achieve, and it’s still
too early in the Introduction for that.
As you can see from Sentence 4, you may need a research reference
when you describe the problem your paper will deal with; however, if it is
a well-known problem (rather than a recent issue, as in Sentence 4), then it
is not necessary to provide a reference.

Building A Model

In Sentence 5 ‘One way to toughen polymers is to incorporate a layer
of rubber particles.5’ the writer provides a transition between the
general problem area and the literature review.

As a general rule, you should include references to previous or
current research wherever it is useful, even in a sentence whose function is
primarily to provide a transition. Make sure that the superscript reference
number includes all and only the work referred to in the sentence (see the

Building A Model

As a general rule, you should include references to previous or
current research wherever it is useful, even in a sentence whose function is
primarily to provide a transition. Make sure that the superscript reference
number includes all and only the work referred to in the sentence (see the
notes on Sentence 6 below for more about this).

In Sentence 6 ‘For example, Penney et al. showed that PLA composites
could be prepared using blending techniques6 and more recently, Hillier7
established the toughness of such composites.’ the writer provides a
brief overview of key research projects in this area.

You can’t just ‘pour’ the literature review onto the page in any order; you
should arrange your references and studies so that the reader is able to
process them in a logical way. Here are three common options:

Building
A
Model
When it is necessary to avoid confusion, for example if you are referring to
When should a research reference come in the middle of the sentence?

more than one study in a sentence or if the citation reference only refers to
part of your sentence. You can see examples of this in Sentences 6 and 7.
In Sentence 7 ‘However, although the effect of the rubber particles
on the mechanical properties of copolymer systems was demonstrated
over two years ago,8 little attention has been paid to the selection of
an appropriate rubber component.’ the writer describes a gap in the
research.
This is where you begin to introduce the purpose of your paper and the
specific problem you will deal with, and in order to do this it is necessary to
create a research space. You can do this either by describing a problem in
the previous research or by indicating that there is a gap in the research. It

Building A Model
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In Sentence 8 ‘The present paper presents a set of criteria for selecting
such a component.’ the writer describes the paper itself.
At this stage you move to the present work. You can describe it, say
what its purpose or focus is, give its structure or a combination of these.
Check Section 1.2.3 to see whether to write these sentences in the active or
the passive.
You normally use the Present Simple tense to describe the work itself

Simple tense to talk about the aim of the work (The aim of this project
was…), because in ‘real time’, the aim occurred before the work was carried
out. It is also possible to state the aim in the Present Simple (The aim of this
work is…). This is especially true in cases where the aim is only partially
achieved in the paper you are submitting and the rest of the work will be
done and reported on at a later stage.

Building A Model

In Sentence 9 ‘On the basis of these criteria it then describes the
preparation of a set of polymer blends using PLA and a hydrocarbon
rubber(PI).’ the writer gives details about the methodology
reported in the paper.

In Sentence 10 ‘This combination of two mechanistically distinct
polymerisations formed a novel copolymer in which the incorporation
of PI significantly increased flexibility.’ the writer announces the
findings.

Building A Model

In Sentence 9 ‘On the basis of these criteria it then describes the
preparation of a set of polymer blends using PLA and a hydrocarbon
rubber(PI).’ the writer gives details about the methodology
reported in the paper.

In Sentence 10 ‘This combination of two mechanistically distinct
polymerisations formed a novel copolymer in which the incorporation
of PI significantly increased flexibility.’ the writer announces the
findings.
Although you can give information about your methodology or
findings in the Introduction, be careful not to go into too much detail
at this point or you will find that you have nothing to write about in the
Methodology or Results sections.
Look at the way the writer begins Sentences 9 and 10. In each case

Building A Model

1.3.3 The model

Here are the sentence descriptions we have collected:
In Sentence 1

the writer establishes the importance of this research
topic.
In Sentence 2 the writer provides general background information.
In Sentence 3 the writer does the same as in Sentences 1 and 2, but in
a more specific/detailed way.
In Sentence 4 the writer describes the general problem area or the
current research focus of the field.
In Sentence 5 the writer provides a transition between the general
problem area and the literature review.
In Sentence 6 the writer provides a brief overview of key research
projects in this area.
In Sentence 7 the writer describes a gap in the research.
In Sentence 8 the writer describes the paper itself.
In Sentence 9 the writer gives details about the methodology reported
in the paper.
In Sentence 10 the writer announces the findings.

In Sentence 6

the writer provides a brief overview of key research
projects in this area.
In Sentence 7 the writer describes a gap in the research.
In Sentence 8 the writer describes the paper itself.
In Sentence 9 the writer gives details about the methodology reported
in the paper.
In Sentence 10 the writer announces the findings.

A Model For the
Introduction

We can streamline these so that our model has FOUR basic components:
1 ESTABLISH THE IMPORTANCE OF YOUR FIELD
PROVIDE BACKGROUND FACTS/INFORMATION
(possibly from research)
DEFINE THE TERMINOLOGY IN THE TITLE/KEY WORDS
PRESENT THE PROBLEM AREA/CURRENT RESEARCH
FOCUS
2 PREVIOUS AND/OR CURRENT RESEARCH AND
CONTRIBUTIONS
3 LOCATE A GAP IN THE RESEARCH
DESCRIBE THE PROBLEM YOU WILL ADDRESS
PRESENT A PREDICTION TO BE TESTED
4 DESCRIBE THE PRESENT PAPER

Introduction: Done.

Methodology: Your Work
Methodology — Structure

ABSTRACT

INTRODUCTION

METHODOLOGY
(what you did/used)
central
report
section
RESULTS
(what you found/saw)

DISCUSSION/
CONCLUSION
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Your Work as a Student
• Up to now, you have mostly written about
science to prove that you have
understood known concepts.	


• Your professor knows how to fill the

gaps, understand what you write even if
it’s not clear.	


Work as a Scientist/Engineer
• Writing a scientific paper is different: you
will be the professor, the teacher. 	


Work as a Scientist/Engineer
• Writing a scientific paper is different: you
will be the professor, the teacher. 	


