
CHAPTER 7

HOW TO WRITE A SCIENTIFIC PAPER



7.1 OVERVIEW
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Writing is inherently a creative process.
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You do not have to be a good writer to write a good scientific paper. The reason is this:

there is a formula for how to structure and organize a scientific paper, so that the

scientist/writer can focus on what they know best—the science—and worry less about the

writing.

But for the scientific paper, the emphasis must always stay on the science, with the words
mere tools for effectively conveying information.

A major difference between journal-based science writing and the diverse forms of
writing found elsewhere is the very limited scope of our medium. A scientific paper
does not have to be all things to all people. It is a narrow genre with a narrow
(though very important) purpose. A specific scientific community is not a random
sampling of humanity but a group that shares an established and understood basic
scientific background, a broadly agreed-upon set of common goals, and an already
established set of mechanisms for the communication of information.

By following the standard structure and organization of a science

research article, the author is constrained in many respects. But

these constraints free the author and the reader to focus on the

content, which often results in a better paper.
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The vast majority of papers published in scientific journals today follow a fairly simple

structure. With some variations, most papers use an “IMRaD” format

- Introduction

- Method (experiment, theory, design, model)

- Results and Discussion

- Conclusions

There are two main advantages of following the IMRaD structure: :

1. it makes it easier for the writer to organize the content of the
paper

2. it makes it easier for the reader to opportunistically find the
information they seek.
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7.2.1 Introduction

In standard rhetoric, the Introduction section should answer two questions::

1. what is the paper about?

2. why should the reader care?

What should an introduction contain?

The basic flow of the introduction starts with the general and then moves to the specific.

1. Establish a territory (what is the field of the work, why is this field

important, what has already been done?)

Thus, an introduction should inform the reader as to what the paper is about and
motivate the reader to continue reading.

The research-article introduction moves through three phases:

2. Establish a niche (indicate a gap, raise a question, or challenge prior

work in this territory).

3. Occupy that niche (outline the purpose and announce the

present research).
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7.2.1 Introduction

Let's try to analyze this structure in an article published on 

Applied Physics Letters journal

Some common pitfalls in writing an introduction:

o providing unnecessary background information (telling the reader what they

already know or what they do not need to know)

o exaggerating the importance of the work

o failing to make clear what research questions this paper is trying to answer.
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7.2.1 Introduction

Territory:
Applications 
requiring THz

sources

what has already 
been done
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7.2.1 Introduction

The gap
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7.2.1 Introduzione

The Exploration 
field
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7.2.1 Introduction

The Challenge
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7.2.1 Introduction

Announce the 
present research
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7.2.2 METHOD

This section describes how the results were generated.

There are really two interrelated goals at work:

Although very few readers attempt a replication of another’s experiment,
most careful readers attempt to judge the validity of the work they are
reading.

Without a carefullywritten method section, it becomes impossible to
assess the validity of the work.

o It should be sufficiently detailed so that an independent researcher working in the
same field could reproduce the results sufficiently to allow validation of the
conclusions.

o For some research articles, it is the method that is novel. For this case, a much more
detailed description is required. For standard or well-established methods, naming
the method may be sufficient.

1. ability to reproduce the results

2. the ability to judge the results.
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7.2.2 METHOD

The method can include:

A good method section :

o if the raw results are not going to be presented, should include a
description of the data-reduction procedures

o The development of a novel theory

o The establishment of a specific device design

o The description of setup used to get the data that will be shown.

o should not only describe what was done and how it was done, but it
should justify the experimental design as well. Of the many options
available, why was this method chosen?

o Should include statistical considerations, such as sampling plans and
analysis methods used.
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7.2.2 METHOD

DESCRIPTION OF THE 
EXPERIMENTAL SETUP
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7.2.2 METHOD

DESCRIPTION OF THE TECHNIQUE
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7.2.3 RESULTS AND DISCUSSION

The results of a paper, if included as its own section, should be very short. It is simply a

presentation of the results obtained corresponding to the methods described in the

previous section, organized to make them accessible to the reader.

This discussion generally passes through the stages of summarizing the
results, discussing whether results are expected or unexpected,
comparing these results to previous work, interpreting and explaining
the results (often by comparison to a theory or model), and
hypothesizing about their generality.

Often, these results are presented in tables and/or graphs. Well-crafted tables and

figures require very little in terms of supporting text in the body of the paper, so the

results are usually combined with a discussion of them in the results and discussion

section.

An important goal when presenting results is to clearly designate those results

that are new (never before published), while properly citing results that have

been previously published.
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7.2.3 RESULTS AND DISCUSSION
The Discussion section inverts the format of the introduction, moving from the specific

(the results generated in this work) to the general (how these results demonstrate a

general principle that is more widely applicable).

Any problems or shortcomings encountered during the course of the work should also

be discussed, especially if they might influence how results are to be interpreted.

Some common pitfalls when writing the results and discussion section are:

o lack of organization

o presenting results that are never discussed

o presenting discussion that does not relate to any of the results

o presenting results and discussion in chronological order rather than

logical order, ignoring results that do not support the conclusions, or

drawing conclusions from results without sound logical arguments to

back them up.
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7.2.3 RESULTS AND DISCUSSION
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7.2.3 RESULTS AND DISCUSSION
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7.2.3 RESULTS AND DISCUSSION
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7.2.4 CONCLUSIONS

The Conclusions section provides a brief summary of the results and discussion, but
it should be more than a summary.

The Conclusions section should allow for opportunistic reading. When writing
this section, imagine a reader who reads the introduction, skims through the
figures, then jumps to the conclusion.

The second goal of the conclusion is to provide a future perspective
on the work. This could be recommendations to the audience or a
roadmap for future work. .

The first goal of the conclusion is to concisely provide the key message(s) the
author wishes to convey. It should not repeat the arguments made in the
results and discussion, only the final and most general conclusions.

After showing how each research question posed in the introduction has been
addressed, the implications of the findings should be emphasized, explaining how the
work is significant. The goal here is to provide the most general claims that can be
supported by the evidence.
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7.2.4 CONCLUSIONS

7.2 THE STANDARD STRUCTURE OF A 
SCIENTIFIC PAPER

HOW TO 

WRITE A 

SCIENTIFIC 

PAPER



22

7.2.5 ABSTRACT

Although the abstract is the first part of a paper, it is usually the last part written

The abstract should answer two questions concisely:

Details should therefore be avoided. Only the results / comments that are considered
representative of the work for a reader should be included.

o What you did?

o What did you get?

Almost all journals impose a maximum number of words for the Abstract.
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7.3 LANGUAGE AND STYLE

“Have something to say, and say it as clearly as you can. That is the only secret of style.”

—Matthew Arnold

Style is a layered concept and learning to improve your style means mastering words
and grammar first, clear and accurate sentences next, then paragraphs that
communicate complex thoughts well, and finally an organized whole that contributes
to the accumulated knowledge of science.

The purpose of a research paper is to present some new result, explain its
significance, and place it coherently within the existing body of knowledge.

Many common “rules” of good writing :

o do not use the passive voice

generally do not apply to the scientific style.

o make the action involve people

o avoid complex noun phrases
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7.3 LANGUAGE AND STYLE

For example, the scientific stance on truth makes the scientist replaceable; anybody

could have done the same experiments/derivations/simulations. To emphasize this

important philosophy, scientists attempt to remove themselves from the discussion. .

That does not mean first-person pronouns are forbidden.

Instead of saying:

"We performed an experiment"

Which puts the authors front and center, we regularly use the passive voice:

"An experiment was performed" 

Although anyone could have performed that experiment, it is the
authors who are proposing a new approach, encouraging a new
direction, or suggesting a new design. In these cases, the authors are
not replaceable, and their voices are allowed to come through.
Using “I” or “we” in the introduction and conclusions is common, but
not in the experimental or results sections.
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7.3 LANGUAGE AND STYLE

The scientific style also tends to pack complexity into its nouns (and noun phrases)

rather than into the structure of a sentence.

Unfortunately, some writers inflate their language in an attempt to sound more
professional or profound. Which of these two sentences do you think is clearer?

"In Figure 2, the filling ratio is plotted as a function of the cavity
diameter."

Consider this sentence with only simple words:

"Jane saw Bob on the hill with the telescope.."

The embedded clauses create ambiguity (who has the telescope?), and it is ambiguity,

not complexity, that the scientific style shuns. .

Science writing frequently employs complex noun phrases in sentences with simple

structures:

"Sidewall sensing in a CD-AFM involves continuous lateral dithering of the tip."

"In Figure 2, the x and y axes represent the cavity diameter and 
the filling ratio, respectively."
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7.3 LANGUAGE AND STYLE

A writer should try to teach the readers, not impress them.

The easiest way to do that is to draft the passage using the words that come

most naturally, then revise, rewrite, and revise again with accuracy, precision,

and clarity in mind.

Sleep on it, let someone else read it, then revise it again.

Writing is mostly the act of rewriting, and it is work.
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