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When we come to ask our three questions:

• How do I start the Methodology/Experiments section? What type of 
sentence should I begin with?

• What type of information should be in this section, and in what order?
• How do I end this section?

you already know that the Methodology should contain a detailed 
description of what you did and/or used, and this helps to answer the second 
of the three questions. As we will see, however, it is not a full answer; to be 
eff ective and conform to what is normally done in a research paper, this 
section must contain other important information as well.

Read the example below. Th e title of the paper is Changes in the 
chemistry of groundwater in the chalk of the London Basin. Don’t 
worry if the subject matter is not familiar to you or if you have diffi  culty 
understanding individual words, especially technical terms like ground-
water. Just try to get a general understanding at this stage and familiarise 
yourself with the type of language used.

RESULTS
(what you found/saw)

METHODOLOGY
(what you did/used)

ABSTRACT

INTRODUCTION

DISCUSSION/
CONCLUSION

central
report

section 

Fig. 1. Th e shape of a research article or thesis.
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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. 	


• Becomes crucial that you can provide all 
necessary information



who what when where how & why 

ical, as the pH of a buffer, the need to perform sample
preparation in glass vs plastic, or an antibiotic drip dur-
ing the surgery.

Of course, errors of commission (irrelevant detail)
can detract from the Methods section as well, and you
must make sure to avoid adding information that can
be cited and found elsewhere. For example, if you used
a previously published method without modification,
it is sufficient to reference the method and its principle
(e.g., “We used the LC-MS/MS method of Anderson
for quantifying testosterone.”). However, if you mod-
ified the published method in any way, then it is imper-
ative that you include details of any modifications
that were made (and why). Or if in a clinical study
you compared continuous secondary endpoints with
use of the Wilcoxon rank-sum test, there is no need

to provide a detailed description that this test is a
nonparametric alternative to the 2-sample t-test for
assessing whether 2 independent samples of obser-
vations come from the same distribution. Readers
can access information about this statistical test
elsewhere.

Style and Format

The Methods section should be divided into subsec-
tions with associated subheadings. The use of subhead-
ings helps organize the material in the reader’s mind.
When the materials used in the study are described, 3
formats are appropriate—as a listing under the sub-
heading of reagents and supplies, as part of the descrip-
tion of an individual experiment, or both. Generic re-
agents, such as solvents, chemicals, and buffers, that are
used throughout the study or in multiple places in the
study protocol can be listed in a subheading labeled as
Materials. However, if a reagent is specific to an indi-
vidual experiment or method, such as a PCR experi-
ment, then the reagents, enzymes, etc. used solely for
the PCR should be listed in the paragraph detailing the
PCR experiment, thereby helping the reader associate
the importance of specific reagents with specific exper-
iments. Be sure to include the source or vendor for all
chemicals, reagents, animals, and instruments used in
the study. Some journals also request that the location
of the vendor be included the first time that the mate-
rial is mentioned.

The Methods section should be written in the past
tense because you are describing experiments and pro-
tocols that you did in the past:

• The experiment was performed at room temperature.
• We quantified the drug by immunoassay.
• Assay correlation was determined by Spearman rank

correlation.
• We performed a 2-way ANOVA.
• Study participants were recruited from the blood donor

service.
• Human embryonic kidney cells were cultured in Dul-

becco’s modified Eagle’s medium.
• Tissue release of C-reactive protein was monitored after

blood flow restriction.

The 2 exceptions to the use of the past tense are the
presentation of summarized data and the introduction
of figures and tables within the Methods section:

• Our protocol is summarized in Figure 1.
• Figure 1 illustrates the steps in the procedure.
• The data are summarized as median and interquartile

range.
• The results from these analyses are presented as relative

risk ratios with 95% CIs.

Table 1. Who, what, when, where, how, and
why questions to consider when writing the

Methods section.

Who

Who maintained the records? Who reviewed the data? Who
collected the specimens? Who enrolled the study
participants? Who supplied the reagents? Who made the
primary diagnosis? Who did the statistical analyses? Who
reviewed the protocol for ethics approval? Who provided the
funding?

What

What reagents, methods, and instruments were used? What
type of study was it? What were the inclusion and exclusion
criteria for enrolling study participants? What protocol was
followed? What treatments were given? What endpoints were
measured? What data transformation was performed? What
statistical software package was used? What was the cutoff
for statistical significance? What control studies were
performed? What validation experiments were performed?

When

When were specimens collected? When were the analyses
performed? When was the study initiated? When was the
study terminated? When were the diagnoses made?

Where

Where were the records kept? Where were the specimens
analyzed? Where were the study participants enrolled? Where
was the study performed?

How

How were samples collected, processed, and stored? How many
replicates were performed? How was the data reported? How
were the study participants selected? How were patients
recruited? How was the sample size determined? How were
study participants assigned to groups? How was response
measured? How were endpoints measured? How were control
and disease groups defined?

Why

Why was a species chosen (mice vs rats)? Why was a selected
analytical method chosen? Why was a selected experiment
performed? Why were experiments done in a certain order?
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Grammatical Rules

• Use a or the ??	


• Making a mistake when choosing a or the 
is the most frequent mistake I know 
Japanese speakers (and many other 
languages) do.	


• Tenses again



A or THE ?
• A determiner is a word like  

                   the, a, my, this, one, some.	


• a / the are determiners 

• A very basic english rule is that

50  Science Research Writing

FA

4 X is (collected/substituted/
adjusted etc.) as you can see 
in Fig. 1, but it was collected/
substituted/adjusted etc. 
by me

Move to the active (We 
collected/adjusted/substituted 
etc.) if you can or make sure 
that you come out of the 
Present Simple passive when 
you stop describing the fi gure

5 X is (collected/substituted/ 
adjusted etc.) by me in 
the procedure/work that 
I carried out, but my fi eld 
requires authors to write 
procedural descriptions in 
the Present Simple tense. 
(Th is is quite common in 
pure mathematics)

Either move to the active 
(‘We collect/adjust/substitute 
etc.) or add words or phrases 
such as here/in this work/
in our model or use a 
‘dummy’ subject such as Th is 
experiment/Th e procedure

SINGULAR COUNTABLE NOUNS NEED A DETERMINER

A determiner is a word like the, a, my, this, one, some. It’s a diffi  cult 
rule to operate successfully because two problems need to be solved before 
you can use it. Firstly, it’s hard to know exactly which nouns are countable 
and, secondly, even when you know, how do you decide whether to use a 
or the? 

Let’s look at the fi rst problem. Deciding which nouns are countable 
nouns and which aren’t isn’t as easy as it looks. Many nouns which are oft en 

2.2.2 Use of ‘a’ and ‘the’
Th is is one of the most problematic areas of English grammar and usage. 
Many languages do not have separate words for a and the, and even if they 
do, these words may not correspond exactly to the way in which they are 
used in English. Students studying English as a second language are oft en 
given the following useful, but sometimes confusing, rule: 
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A or THE ?

• Deciding which nouns are countable nouns and 
which are uncountable is not always easy.	


!

• Many nouns which are often considered uncountable 
can actually be used ‘countably’. 



A or THE ?
• Nouns like death or childhood, for example, can 

occur in the plural.

 Methodology — Grammar and Writing Skills  51

FA

considered uncountable can actually be used ‘countably’. Nouns like death 
or childhood, for example, can occur in the plural: 

Th ere have been three deaths this year from pneumonia.
Our childhoods were very diff erent; I grew up in France and she grew 
up in China.

and so can nouns like industry:

Many industries rely on fossil fuels.

Even names of materials like steel can occur in the plural:

Some steels are used in the manufacture of medical instruments.

In the following list of uncountable nouns, mark those which can also 
be used in the plural, i.e. countably. Th e way you use a noun determines 
whether it is used in its countable or uncountable form. So when you use 
a noun like industry, stop and think — do you mean industry in general 
(uncountable) or a particular industry (countable)? Check your answers 
in the Key.

absence access analysis advice age

agriculture cancer art atmosphere beauty

behaviour duty capacity childhood calculation

concern economy death democracy depression

design environment earth education electricity

energy evidence equipment existence experience

failure fashion fear fi re health

food freedom history growth independence

heat help insurance ice knowledge

industry information machinery intelligence light
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A or THE ?
• Quizz: among the following words, which ones 

cannot appear in countable form?



A or THE ?
• red  : cannot appear in countable form



A or THE ?
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Now look at the second problem: how do you decide whether to use a or 
the? You may have been told that a is used for general reference and the is 
used for specifi c reference, but in the following sentence: 

Th ere is a book on the shelf above my desk; can you bring it here?

a book clearly refers to a specifi c book; in fact, that part of the sentence 
specifi es which book the speaker wants. So if the specifi c/general criterion 
doesn’t help you to select a or the, what does?

Start by asking yourself this simple question: Why do you use a the fi rst 
time you talk about something, but when you refer to it again you use the? 
Aft er all, it’s the same specifi c item on both occasions. For example, in the 
sentence below, why does the fi rst reference to the cheese sandwich use a and 
the second reference use the if both refer to the same specifi c sandwich? 

I had a cheese sandwich and an apple for lunch. Th e sandwich was 
fi ne but the apple had a worm in it.

Th e diff erence is that the fi rst time the speaker mentions the cheese 
sandwich or the apple, only the speaker knows about them — but the second 
time, both the speaker and listener know. Th e worm, however, is ‘new’ to 
the listener, and so is referred to using a. Now we can add a new rule:

pressure reality security respect purity

rain sand strength silence safety

salt science time stuff sleep

swimming space trouble trade sunlight

transport technology waste truth traffi  c

vision treatment water velocity violence

wildlife wind work wealth welfare 

USE THE IF OR WHEN YOU AND YOUR READER BOTH 
KNOW WHICH THING/PERSON YOU MEAN.
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• Using a or the should be guided by the following 
important principle:



A or THE ?
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Th is is true even if the thing or person has not been mentioned before, 
for example, in the following sentences:

I arrived at Heathrow Airport but the check-in was closed.
I bought a new computer but the keyboard was faulty.

check-in and keyboard need the because as soon as Heathrow Airport is 
mentioned, the speaker and listener know about and therefore share check-
in; as soon as a computer is mentioned, they share keyboard. Similarly, in 
the sentence:

He lit a match but the fl ame went out.

mentioning a match automatically creates the concept of fl ame in the 
reader’s mind — and this shared understanding is marked by the use of 
the. Similarly, if we were in the same room and I told you to look up at the 
ceiling, you wouldn’t ask me ‘Which ceiling are you talking about?’ because 
it would be obvious; we would share it.

Did she get the job? (the job we both know she wanted)
I’ll meet you in the library later. (the library we normally use)

Here are some more useful rules:

USE THE IF THERE IS ONLY ONE POSSIBLE REFERENT

We removed the soft est layer of membrane.
Cairo is the capital of Egypt.
Th e opening was located in the centre of each mesh.
Government policy is committed to protecting the environment.
Th e sun’s altitude is used to determine latitude.

USE A IF IT DOESN’T MATTER or YOU DON’T KNOW 
or YOUR READER DOESN’T KNOW WHICH THING/
PERSON YOU ARE REFERRING TO.
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A 35 ml brown glass bottle was used to store the liquid. (It doesn’t 
matter which 35 ml brown glass bottle was used.) 

Th e subject then spoke to an interviewer. (It doesn’t matter which 
interviewer/I know which one but you don’t.) 

It works on the same principle as a combustion engine. (It doesn’t 
matter which combustion engine.) 

Sometimes the choice of a or the changes the meaning of the sentence 
completely:

(a) Th is eff ect may hide a connection between the two. (Th ere may possibly 
be a connection between the two but if there is, we cannot see it.)
(b) Th is eff ect may hide the connection between the two. (Th ere is 
defi nitely a connection between the two but we may not be able to see 
it because of this eff ect.)

Here’s another pair in which the choice of a or the has a signifi cant 
eff ect on the meaning (∅ is used here to indicate the plural of a):

(a) Th e nodes should be attached to ∅ two adjacent receptor sites. (Th ere 
are many receptor sites and any two adjacent ones will do.)
(b) Th e nodes should be attached to the two adjacent receptor sites. (Th ere 
are only two receptor sites.)

Th e best way to use the information you have just learned is to take 
a paragraph from a research article that you are reading and use the 
information in this grammar section to work out why the writer has chosen 
each instance of the or a, or why the writer has not used any determiner 
before a particular noun. 

Another important point to note about the use of a, the and ∅ is that 
they can all be used generically, i.e. when expressing a general truth: 

Th e electroencephalograph is a machine for measuring brain waves. 
An electroencephalograph is a machine for measuring brain waves. 
Electroencephalographs are machines for measuring brain waves.

One last note: a is used before consonant sounds, while an is used 
before vowel sounds. Sound, not spelling, is important here, so we write an 
MRI scan because the letter ‘M’ is pronounced ‘em’, but a UV light because 
the letter ‘U’ is pronounced ‘yoo’.
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A 35 ml brown glass bottle was used to store the liquid. (It doesn’t 
matter which 35 ml brown glass bottle was used.) 

Th e subject then spoke to an interviewer. (It doesn’t matter which 
interviewer/I know which one but you don’t.) 

It works on the same principle as a combustion engine. (It doesn’t 
matter which combustion engine.) 

Sometimes the choice of a or the changes the meaning of the sentence 
completely:

(a) Th is eff ect may hide a connection between the two. (Th ere may possibly 
be a connection between the two but if there is, we cannot see it.)
(b) Th is eff ect may hide the connection between the two. (Th ere is 
defi nitely a connection between the two but we may not be able to see 
it because of this eff ect.)

Here’s another pair in which the choice of a or the has a signifi cant 
eff ect on the meaning (∅ is used here to indicate the plural of a):

(a) Th e nodes should be attached to ∅ two adjacent receptor sites. (Th ere 
are many receptor sites and any two adjacent ones will do.)
(b) Th e nodes should be attached to the two adjacent receptor sites. (Th ere 
are only two receptor sites.)

Th e best way to use the information you have just learned is to take 
a paragraph from a research article that you are reading and use the 
information in this grammar section to work out why the writer has chosen 
each instance of the or a, or why the writer has not used any determiner 
before a particular noun. 

Another important point to note about the use of a, the and ∅ is that 
they can all be used generically, i.e. when expressing a general truth: 

Th e electroencephalograph is a machine for measuring brain waves. 
An electroencephalograph is a machine for measuring brain waves. 
Electroencephalographs are machines for measuring brain waves.

One last note: a is used before consonant sounds, while an is used 
before vowel sounds. Sound, not spelling, is important here, so we write an 
MRI scan because the letter ‘M’ is pronounced ‘em’, but a UV light because 
the letter ‘U’ is pronounced ‘yoo’.
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• Deciding whether to use A or THE is extremely 
important in science, because it can change the 
meaning of a sentence completely:	




A or THE ?

• Deciding whether to use A or THE is extremely 
important in science, because it can change the 
meaning of a sentence completely:Ø	


• The empty sign Ø means here the plural of a.



A or THE ?

• An important point for science, is that a, the, Ø can 
all be used when expressing a general truth.	


!



Visible and Invisible Errors
• There are two kinds of errors.	


• visible grammatical errors	


The algorithm needs input sequence	


• Invisible errors that change the meaning	


The algorithm needs an input RNA sequence	


(when you meant:)The algorithm needs the input sequence	


!



Careful with Adverb Location
• Making mistakes when placing adverbs results in 

invisible mistakes	
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2.2.3 Adverbs and adverb location
When you are communicating complex ideas in another language, an 
obvious grammatical error is not as bad as an error which is invisible. A 
proofreader or editor will notice an obvious grammatical error and correct 
it, but if the sentence is written in grammatically correct English the error 
is not visible to proofreaders and editors. An example of an invisible error 
is where the sentence is grammatically correct but the choice of which 
verb tense to use is inappropriate or does not represent the intention of the 
writer. Th ese hidden errors are worrying because neither the writer nor the 
editor/proofreader knows they have occurred and yet the sentence does 
not mean what the writer intended.

Common hidden errors include mistakes in the use of a and the (see 
Section 2.2.2 above), whether or not to use a comma before the word which 
in relative clauses and adverb location errors. Adverb location errors are 
easy to make and hard to detect. 

Adverbs don’t always do what you want or expect them to do. In the 
fi rst place, adverbs needing prepositions can be ambiguous (Look at that 
dog with one eye can either mean USING one eye or HAVING one eye) and 
in the second place, adverbs may attach themselves to unexpected parts of 
a sentence. Be careful where you put your adverb, and be especially careful 
if you are using more than one adverb in a sentence. Here is an example of 
the kind of problem you may encounter:

Th e patient was discharged from hospital aft er being shot in the back 
with a 9 mm gun.

Did the doctors shoot her? 

He gave a lecture about liver cancer at the hospital last January.

Was the lecture in the hospital — or the cancer? Did the lecture 
refer to cancer cases occurring in January or did the lecture itself occur in 
January? 

Although there are rules for adverb location, they are complex and 
hard to apply when you are writing. Since your aim is to stay safe and 
write clearly, it is better to avoid adverb clusters like these, and rewrite 
the information in a diff erent order. If your adverb relates to the whole 
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Adverb Location

• Always clarify as much as possible, avoid ambiguities, 
break down sentences:	




And now, some exercises

• The sentence is the fundamental unit of expression in 
professional writing.	


• We will try to avoid making mistakes when building 
sentences in the following exercises.	




And now, some exercises
• Common mistakes:	


• fragments of sentences: sentences which are 
incomplete.	


• Run-on:  a run-on is a sentence in which two or 
more independent clauses (i.e., complete sentences) 
are joined without appropriate punctuation or 
conjunction. For example:  
 
It is nearly half past five we cannot reach town before 
dark.	



