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The fundamentals of building the 
scientific article

Most people associated with science and research agree that writing and publishing the 
article that describes their experiment is an integral part of the research process. 
Unfortunately, many think that this process is accomplished in three distinct phases: 
planning the work, doing the research and writing it up. That is a pity, because all three 
phases are so closely integrated that none can be completed successfully without 
involving the other two.

The relationship between good planning and the smooth execution of a research 
program is obvious, but the importance of thinking about writing the article during the 
planning is often overlooked. The title of this book Scientific 
Writing = Thinking in Words came from the conviction that 
thinking and reasoning at the planning stage facilitate both 
the experimental and writing stages and, if well thought 
through, writing an experiment can be as stimulating as 
doing the experiment itself and certainly not, as many people 
seem to feel, a necessary but unpleasant task.

Broadly, the thinking process in writing a paper parallels 
that for designing the experiment itself. It can be summarised 
like this:

Step 1. Predict the results of the research you are planning to do.
Step 2. Sort out why you think that you will get these results.
Step 3. Imagine how you would present them.
Step 4. Imagine how you would explain them.

At first, this may seem to be quite simple, but in reality the thinking necessary to 
come up with satisfactory answers at each of these four steps is, probably, about three-
quarters of all of the thinking that you will do for the whole writing process and is 
usually not as simple as it may seem. And, doing this thinking before you start the 
experiment, and not when you have the results in front of you, ensures that you have the 
best chance of having convincing data with which to work. It reduces the risk of having 
to reproach yourself for poor planning. For example, not having had another treatment 
group, or not having composed a supplementary question in a survey, or not measuring 

Thinking and reasoning at 
the planning stage 
facilitate both the 
experimental and writing 
stages.
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another factor in the analysis, could all make it more difficult to present results or draw 
conclusions more directly and credibly. It reduces the frustration of having a story to tell 
but having it compromised by the need to explain why your data were less convincing 
than they could have been.

However, it takes time and effort to work your way through these four steps. It 
may seem as if the prediction in Step 1 is simply a piece of guesswork but Step 2 
quickly dispenses with that idea because it requires that you support your prediction 
with a logically reasoned case based on defensible evidence from published and other 
acceptable information. This part, obviously, involves you in a lot of thinking, 
reading, interpretation and rethinking – and it takes time. The reward for this is that, 
once you have substantiated your prediction in this way, it becomes your hypothesis 
and you now have it as the central focus for the experiment you will do – and then 
write about.

So, there are a lot of advantages in the four-step process. You are compelled to think 
before you act, which is always a good thing. More important, you are compelled to 
think scientifically and logically before you act, which means that you are likely to be 
doing and writing about good research. Your writing will have a clear focus and that 
focus will lead to readers predicting what they are about to read, which, in turn, 
simplifies the reading task for them.

There are many texts on the philosophy of science and scientific method that deal 
extensively with the hypothesis but, in short, we can describe it as ‘a reasonable scientific 
proposal’. It is not a statement of fact but a statement that takes us just beyond known 
information and anticipates the next logical step in a sequence of supportable precepts. 
The hypothesis has to have two attributes to be useful in scientific investigation: it must 
fit the known information and it must be testable. To comply with the first attribute, 
you, the scientist, have to read and understand the literature. To comply with the second, 
you have to do an experiment. In essence, the paper you are about to write concerns 
nothing other than those two things. You can see why the hypothesis is so central to 
scientific writing.

The supporters of the so called ‘scientific method’ tell us that the formulation, 
justification and testing of a hypothesis is basic to all worthwhile scientific research. 
What is less appreciated, but vital to what this book is all about, is that the hypothesis 
also has a key role in the written paper and is an essential ingredient in your thinking 
and your writing of that paper. This is because:

 ● You have to know all of the known and acceptable information before you can 
propose an hypothesis.

 ● You save time and money by making many of your mistakes mentally before you 
commit yourself to doing the research.

 ● It gives your research a clear focus and, when you write up the research, you, too, 
will have a clear focus.

Expressing your hypothesis in the Introduction is the most effective way of 
establishing that focus because it gives your readers a clear idea of what to expect in the 
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Your research article in a nutshell

Once you have put into words a well-reasoned hypothesis, the main part of the scientific 

article is, in fact, disarmingly simple to structure logically and with confidence. This is best 

explained in broad terms by looking at how the hypothesis influences the structure of 

three of the most important parts of your article, the Introduction, the Results and the 

Discussion.

The Introduction consists of just two parts: (1) the hypothesis or what you expected to 

find and (2) the logical reasoning that made this hypothesis the most plausible expectation 

about the phenomenon you were studying – and practically nothing else. Occasionally, 

these two essential elements may be backed by one or two sentences that put the work in 

a particular context or emphasise its importance.

The Results can be given priorities rather than appear as a homogenous array of 

information. Results with high priorities are those that relate to the testing of the hypothesis 

and those of low priority are those that do not. When 

presented with these priorities in mind, the results become 

immediately more meaningful and relevant to both writer 

and reader.

The Discussion can be organised similarly into 

components (or arguments) of different priorities based 

on whether or not they are about results that support or 

reject the hypothesis.

Case 1. Let us assume that we are writing an article in 

which we propose a hypothesis and finish up accepting it. 

The article would take the following form:

 • The Introduction explained why this hypothesis was 

the most plausible expectation about the subject being explored.

 • The Results backed this up.

 • The Discussion explored the consequences in relation to the work of other researchers 

and, possibly, for broader application, either practical or theoretical.

The outcome is a good, well-integrated and focused article.

Case 2. But, good experiments are not just those that give rise to your accepting the 

hypothesis. What about the structure of an article in which the proposed hypothesis turned 

out to be wrong when it was tested?

The Introduction explained why this hypothesis was the most plausible expectation 

about the subject being explored – before you came up with these new results.

The Results blew a hole in that plausibility.

The Discussion explored why the logic that made the original hypothesis seem 

plausible was wrong, how we have to rethink our concepts about the work of others and, 

possibly, what we should do differently in applying this information practically or in theory.

Once you have put into 
words a well-reasoned 
hypothesis, the main part 
of the scientific article is, 
in fact, disarmingly 
simple.
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rest of the scientific article. From the readers’ point of view, this makes reading easier 
and much more pleasurable. From your point of view as the author, it means that the 
reader will be able to follow your results and the arguments in your Discussion from the 
same viewpoint as you.

Getting started
Most scientists have a problem getting the process of writing under way. To them, there 
is little more daunting than a blank screen on a computer or a clean sheet of paper 
waiting to be filled coherently and legibly with information and wisdom. They gather 
around them laboratory and field notebooks, printouts of statistical procedures, excerpts 
from papers by other scientists and notes and ideas scribbled on bits of paper and hope 
for an inspirational opening. During this gathering process, they often find it a relief to 
be distracted by the telephone’s ringing or a colleague calling in. These distractions may 
temporarily relieve the anxiety, but they don’t resolve the problem. It is handy to have a 
few, more effective strategies to get you under way.

The first step is to realise that your problem is not so much 
how you are going to start, but how you are going to finish. 
You would never knowingly set out on a major voyage without 
knowing your destination. Yet so often, when we set out on a 
voyage of writing, we jot down a few words and hope to be 
inspired somehow about the right direction to follow with all 
the words that ensue. The chances of that happening are 
extremely low. On the other hand, to know with some certainty 
at the outset, how you intend to finish an assignment as 
complex and demanding as a complete scientific paper is 

asking a lot more than most of us can manage. The secret is to reduce the scale of the task 
by breaking it into manageable sections. Then, by concentrating on these sections 
individually, deciding on appropriate conclusions to each of them and filling in the words 
that lead to that conclusion, you can progress efficiently. Later, as you accumulate these 
drafted sections, you can understand more clearly where the whole article is headed and 

Your problem is not so 
much how you are going 
to start, but how you are 
going to finish.

In other words, a disproved hypothesis results in an equally good, or even better, paper 

than one supporting an hypothesis. Experiments designed around the development and 

testing of an hypothesis yield scientifically rewarding information regardless of whether 

the actual results match the expected ones. Writing the article follows the same path – you 

tell the reader what you expected to find, and why. Then, you present your findings and 

discuss how your findings matched your expectation.

So, in a nutshell, writing a good scientific article is as much an exercise in clear 

and focused thinking as it is in clear and accurate writing. But to be really successful, 

you need to have readers thinking along the same path as you when they read. And, 

to do that, you have to plan the structure of your article carefully.
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the sections can be amalgamated and edited to become a united whole that is consistent 
and coherent.

Fortunately, scientific papers have a relatively rigid physical structure that editors 
insist must be followed and this ready-made structure provides a primary breakdown 
into smaller sections. The IMRAD format, or Introduction, Materials and Methods, 
Results and Discussion, makes available four major elements, each with a different 
purpose and content that can be planned and written independently from the others – 
at least in the first instance. These, too, can be broken temporarily into components to 
let you, the writer, develop a mental image of what you want to say from beginning to 
end. Once a few of these components have been completed, they prompt you to write 
further components until you can complete a draft of the whole article.

Once you have that draft, you have an entirely new perspective of the article. No 
longer is the challenge to fill a blank screen or a clean sheet of paper but to correct or 
elaborate on material that is already there and to make each section consistent and 
coherent with the material around it.

This is editing. Editing is much simpler than creating new material. At the editing 
stage, the material is already in some sort of context and it is comparatively straightforward 
to check what it follows and where it is leading so that it can be modified with confidence. 
Modifications can be made in a much shorter time and with much less preparation than 
new text because they are usually discrete and are made in a setting that is usually much 
clearer. Best of all, modern word processing makes the job of editing so much simpler 
than it was for our predecessors decades ago. Words, sentences or even whole paragraphs 
can be rearranged with a few key strokes and the result can be viewed instantaneously. 
It makes sense to plan to write in a way that takes advantage of the relatively new and 
valuable tools at our disposal.

The key, then, is to pass as quickly as possible from the writing or creating stage to 
the editing stage, which appears, and is, far less complicated. Even if some of the initial 
editing is substantial and, in fact, involves creating and inserting several passages of text, 
this can usually be done within a framework that has a clear beginning and end, which 
makes the task much simpler. When editing, you can often make satisfying progress 
even in a few minutes of spare time during which you would not contemplate trying to 
write entirely new material. Your confidence builds and you get a feeling of having made 
good progress.

The difficulty of getting started is not simply a problem of thinking of what to say 
but the problem of being uncertain of how to say it. That uncertainty is needlessly 
heightened by at least five myths about scientific writing.

Myth 1. I must learn the special ‘language’ of research before I can write well.
There is a perception that there is a distinct language of science and research that has an 
idiosyncratic style that is formal, stilted and unlike the everyday language by which we 
normally communicate. Because it is unfamiliar to most people, it makes them uncertain 
about getting words together to get started. Fortunately, as we will see later, the 
perception of scientific writing as a stiff, formal and difficult medium is an illusion. It is 
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perpetuated to a degree by the fact that it is easy to unearth examples of stiff, formal and 
difficult writing in the scientific journals. Not surprisingly, these examples are usually 
in articles that are also difficult to read. But, the basic language of science is simple, 
clear English – nothing more, nothing less. Certainly, many things discussed in scientific 
writing contain specific, sometimes complex and, to many people, unfamiliar terms and 
expressions. In view of the requirement to be precise in scientific writing, you must use 
these terms and expressions but the words that explain these should be as simple as you 
can make them.

The style of English with which we are all most familiar, and therefore most 
comfortable, is the English we use in conversations and this is more than acceptable for 
a first draft of a scientific paper. And what’s more, in later editing, we will not have to 
make major changes to that conversational style. So, we can dispense with the excuse 
that we can’t get started because we are not used to writing in a ‘scientific’ style because, 
to all intents and purposes, there isn’t one.

Myth 2. I must choose my journal before I start writing.
The editors of most scientific journals publish from time to time a Guide to Authors: a 
page or two that describe how certain things should be expressed, the units that must be 
used, the layout of references and other minor issues to make all articles in the journal 
consistent with what becomes known as the ‘house style’ for that journal. These guides 
are seldom comprehensive and, to scientists starting to write an article, can be more of a 
distraction than a help in the main task of outlining on paper the major purpose and 
findings of their research. It makes a lot more sense to use these guides to edit your work 
when nearing the end of your writing. More importantly, until you have done most of 
the ‘thinking in words’ that you need to develop your well-written and reasoned article, 
you are unlikely to be in a position to make a sensible choice of the appropriate journal 
anyway. It is more rational and far less distracting to commence your writing with an 
open mind about the journal and dedicate your concentration to what the article will 
contain and the order and logic in which it will be presented. If you manipulate this 
order and logic while you are writing to fit what you think will suit the target journal, 
instead of creating the most convincing and interesting story about your work, you risk 
compromising the impact of that story. Eventually, when you have a clear picture of 
exactly what you have to offer, the choice of journal and the consequent adjustments to 
the text to fit its style can be made without affecting what you have to say.

Myth 3. If English is not my first language, I will need help from the beginning.
It is true that English has become de facto the language of science and to write and 
publish in other languages restricts an author’s potential readership to a small fraction of 
that when the article is in English. Almost all scientists, whatever their native tongue, 
have to learn English to learn what other scientists are doing and to be part of the 
scientific community in their field. But, if English is your second or third language, you 
are probably not as familiar as native English speakers with the vocabulary and idioms 
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of the language and therefore feel uncertain about writing freely without immediate 
help. Most, but unfortunately not all, of this insecurity is misplaced.

Science has a language of its own that has nothing to do with the scientist’s native 
tongue. It is the language of logic in which reasoned arguments are developed from well-
presented evidence and lead to sound and consistent conclusions. The language of logic 
is the same regardless of the origin and preferred tongue of the person who writes it, and 
good scientific writing depends primarily on expressing the science precisely, logically 
and clearly. Subsequent editing by a native speaker to tidy up English expressions and 
comply with modern vernacular is relatively easy and the article will be a good one. If 
the expression of the science is poor, no amount of correction of the English can turn it 
into a satisfactory paper. For this reason, if you are a non-English researcher you should 
retain control over the way your article is written and structured for as much of the 
writing process as possible. You should only hand it over for correction to a fluent 
English speaker who may be unfamiliar with the reasoning within it at the very last 
stage. In other words, a limited fluency in English is not a valid pretext for putting off 
writing an article to announce a good piece of research.

In fact, non-native English speakers often have unexpected advantages when it 
comes to writing science. In many English-speaking countries, schools are spending less 
and less time in teaching the basic grammar of the language. This results in a lot of 
native English-speaking scientists having real difficulties in recognising grammatically 
incorrect sentences or analysing why certain sentences don’t seem to say what they want 
them to say. By contrast, the grammatical training in non-English-speaking schools is 
often more meticulous, and students learn not only to recognise verbs, nouns, adjectives, 
adverbs and prepositions but also how to use them effectively, albeit within a more 
limited vocabulary.

The very fact that the vocabulary is limited may also be helpful because it is usually 
accompanied by a limited knowledge of elaborate figures of speech and complex 
groupings of words. The resultant article will be restricted to words and terms that 
express thoughts plainly and economically. By a happy coincidence, this is precisely 
what is required for scientific writing, so non-native English speakers often have an 
instant, though often unrecognised, advantage.

Myth 4. I must write my paper sequentially from beginning to end to make it coherent.
This implies that you must have all of your information, all of your thoughts and all of 
your reasoning clearly developed before you put pen to paper or fingers to the keyboard. 
This is over-ambitious, and much valuable science lies languishing in filing cabinets 
because its creators have left it there waiting for the inspiration that will make it all clear 
to them. Writing is an integral part of the scientific process. It clarifies your thinking 
and the discipline of thinking about and writing some parts of your article almost always 
develops new perspectives for other parts of the article and even for new research. So, 
accept that you are going to develop your paper in drafts, possibly starting with the easy 
bits and using them for inspiration for the harder bits. At the same time, you will be 
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getting away from the difficult ‘filling-blank-pages’ stage to the ‘editing-existing-text’ 
stage, which is far easier to manage, particularly in short periods of available time. Many 
people like to start with the Materials and Methods because they are descriptive and 
require little further interpretation. Others start with a draft of the Results to give them 
a base for further thinking. Some feel it is important to have a ‘working’ Title from the 
very beginning and that is fine, although we will see that this may not be the Title that 
remains after further editing. Others suggest writing the Summary first but, as we will 
see on page 67, it is much easier to write at the end. Whatever the order you choose for 
writing the first draft, you will find it much easier to integrate and rationalise the 
components by editing them later rather than attempting to do it in sequence as you go. 

The style in which you write is, of course, important, but, at this stage, it is secondary 
to having a sound, logical and scientific structure to your article and this should be your 
goal in constructing the preliminary drafts. Sure, if you write well and with flair and 
fluency, so much the better. But, if you struggle to achieve flair and fluency to the 
extent that it distracts your concentration on achieving a sound, logical and scientific 
structure, then it will be counter-productive. It is much better to give your attention 
solely to constructing a well-structured draft at this stage and plan to edit it for style at 
a much later stage. This is a sensible plan for all writers of scientific articles but 
particularly for those whose first language is not English. They should not be inhibited 
by perceived or real difficulties in English that could hinder them from writing rigorous 
science and logic, a task in which they are likely to have no relative disadvantages. In 
fact, to express their reasoning exactly as they wish in complex segments it may be 
preferable to write at least this part of the first draft in their primary language rather 
than to mess it up because the unfamiliar language has become a further obstacle.

Myth 5. I have ‘negative’ results and editors won’t publish results that are negative.
Many people complain that editors and reviewers discourage them from publishing 
results that are considered negative. They argue that, unless treatments applied or data 
obtained demonstrate clear responses, the resulting paper is unattractive and difficult to 
get published. They argue further that if negative results are not published, then other 
researchers would be unaware of them and would therefore repeat the same research 
with the same negative results and the cycle would continue. This problem is considered 
serious enough in several fields to have encouraged the appearance of specialist journals 
with titles that include the words, ‘negative results’. One of them, The Journal of Negative 
Results claims to publish work that is ‘scientifically rigorous but does not rely upon 
arbitrary significance thresholds to support conclusions’. That seems to me to be a 
contradiction in terms. In any case, the concept of ‘negative results’ is spurious because 
a research project that is properly related to a hypothesis does not depend on whether 
the results prove to be positive or negative. In other words, if there is strong scientific 
and logical backing to support an expectation that there should be a positive outcome 
and the results prove that there is no such outcome, this is a decisive result. Of course, it 
will require robust experimentation with adequate numbers and appropriate statistical 
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backing to avoid ‘type 2’ errors. It should lead to a vigorous discussion and it will be 
meaningful scientifically if it modifies conventional thinking in the field to accommodate 
the fact that an outcome that was logically expected to happen did not eventuate. A 
result that is negative because it contradicts an expected positive result is valuable and, if 
expressed in these terms, is unlikely to be rejected by referees or editors.

The problem with ‘negative results’ is that they are often not presented in a way that 
emphasises their value. On the other hand, if results are negative because they have not 
been preceded with logical arguments that make it surprising that they are negative, or 
because the experiment has been poorly conceived and executed, then they do not deserve 
to be published. They will contribute little or nothing to the advancement of science.

This is yet another reason for developing a hypothesis in the introduction to any 
scientific article. The terms ‘positive’ and ‘negative’ are irrelevant when discussing the 
results of any experiment, survey or inquiry based on a well-reasoned hypothesis.
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