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5Preface 

In 1992, I started to teach “Writing and Speaking Scientific English” at 

the University of Vienna. My qualifications included English as a native 

tongue as well as experience of writing my own scientific manuscripts 

and correcting those of others. I had also given some scientific talks and 

listened to considerably more. That was all. I was ignorant about how to 

begin teaching scientific English. I had no idea about the specific prob-

lems faced by the students, whether I should take their scientific and cul-

tural backgrounds into account or how I should go about improving their 

standard. Somehow, the students and I survived and profited from the 

first course. During that first course and later in subsequent ones, I came 

to recognise that the students, independent of their various scientific and 

cultural backgrounds, shared many common problems in writing scien-

tific English. To address these problems, I developed a series of guidelines 

and exercises to turn, as rapidly as possible, the students’ school English 

into the formal English required for scientific texts. These guidelines 

and exercises, modified over the years to incorporate ideas on avoiding 

plagiarism, form the first part of this workbook. 

The second part of this book uses work from former students to illus-

trate how to improve the first draft of a scientific text. This skill, essential 

to scientific writing, is one that almost every student who has taken the 

course needed to reflect on and to practise. I know from my own experi-

ence how difficult it is to improve a text written in a language other than 

one’s native tongue. I hope that the exercises will be an asset to the reader 

in becoming proficient in improving scientific texts in English. 

I would like to take this opportunity to thank all of the students, col-

leagues, friends and family members without whose support both course 

and workbook would not have seen the light of day. A very special thank-

you goes to the 21 students who responded so quickly and positively to my 

request to be able to use their work. Your texts add an unconventional fea-

ture to the book. Without them, this would be just another book on writ-

ing scientific English. Special mention also goes to my colleagues Rainer 

Prohaska, who first suggested that I teach a course on scientific English, 

and Hannes Klump, who suggested writing a workbook. 

I would like to express my gratitude to Tanja Kostic´, Brooke Morris-

wood and Petra Schlick whose efforts greatly enhanced the quality and 

scope of the book. Tanja typed in the work of the former students and was 



6 instrumental in finding a way to show how the texts had been improved. 

She also made a significant contribution to the content and appearance of 

the model manuscript in chapter 4. Brooke did his best to make me kick 

the professorial habit of preaching and ensured that I remained steadfast 

in omitting needless words. Petra very carefully proofread the exercises 

and their improvements and put forward other numerous suggestions to 

strengthen the book. All three corrected innumerable errors and blunders. 

Those that remain are entirely my responsibility. 

I also would like to specifically thank the following for their important 

contributions to the book: Martin Breuss, Susanne Dormayer, Maria Kalyna, 

Martina Kurz, Sergei Lapato, Julia Leodolter, Zdravko Lorkovic´, Christiane 

Mair, Elisabeth Malle, Evelyn Missbach, Anna Mitterer, Angelika Mühl

ebner, David Neubauer, Sanda Pasc, Marianne Popp, Lucia T. Riedmann, 

Betty Skern, Marina Skern, Margarita Smidt, Lena Sokol, Jutta Steinberger, 

Friederike Turnowsky, Graham Warren, Philippa Warren, Junping Zhu 

and Melanie Zwirn. 

Christian Kaier of Facultas AG efficiently shepherded the book through 

the production stages. Michael Karner performed wonders with the lay-

out and remained commendably patient with my sometimes impossible 

requests. Robert Chionis not only carefully proofread the manuscript but 

also contributed to the clarity of the book and eliminated numerous Ger-

manisms. I am grateful to all of you.

The idea for the content of the model manuscript was conceived during 

various visits to Cape Town. In return for this inspiration, all of my pro-

ceeds from this book will go to support Monwabisi Magoqi, a teacher on 

HIV and counsellor to AIDS patients in Khayelitsha near Cape Town. Sup-

porting Monwa is a more effective way of fighting AIDS than any research 

I might ever do.

Tim Skern, Cape Town, August 2008



7How to use this workbook

Chapters 1 and 2 of the workbook comprise guidelines and a basic scien-

tific lexicon that will support you in writing the English employed in sci-

entific texts. Familiarise yourself with them and then practise their appli-

cation by carrying out the exercises in chapter 3. Compare your responses 

to the exercises to those of former students. Look at the suggestions (sets 

of comments and commands with blue numbers) for improving these 

texts and then try to strengthen your work in the same way. At the end of 

the first three chapters, you should be more confident in writing formal 

English and able to ask critical questions about your own written work.

Taking the material from the first three chapters as its basis, chapter 4 

generates a model manuscript based on imaginary experiments to illus-

trate how to write and strengthen a scientific manuscript. Chapter 5 pro-

poses themes for writing your own texts and model manuscripts so that 

you can apply the ideas from chapter 4. Again, compare your manuscripts 

with those of the former students and note how they have been further 

modified. Correct your work in the same way. 

At this point, your English should be approaching the style found in sci-

entific texts and manuscripts and you should be gaining in confidence. It 

is important, however, that you continue to polish your English and that 

you appreciate that writing skills can always be sharpened. Chapters 6 and 

7 are both designed with this goal in mind. Chapter 6 presents several sug-

gestions how readers can continue to consolidate their scientific writing. 

Chapter 7 lists the pages of the book on which words marked in italics are 

printed. These words comprise words from the basic scientific lexicon in 

chapter 1, important linking words from box 1.4 as well as a further hun-

dred or so useful words for scientific writing. Browsing through chapter 7 

should greatly increase the number of words at your disposal. There is also 

space at the end of chapter 7 for you to add words that you meet during 

your reading.
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11Chapter 1  An introduction to scientific English

It is well-known that, in grammatical terms, languages are more 

perfect the older they are and that they always become gradually 

worse, from high Sanskrit down to English jargon, this patchwork 

cloak of thoughts stitched together from rags of heterogeneous 

material. 

(Bekanntlich sind die Sprachen, namentlich in grammatischer 

Hinsicht, desto vollkommener, je älter sie sind, und werden 

stufenweise immer schlechter – vom hohen Sanskrit an bis zum 

englischen Jargon herab, diesem aus Lappen heterogener Stoffe 

zusammengeflickten Gedankenkleide.)

arthur schopenhauer 

The chapter begins by looking at the advantages and disadvantages 

of English as the language of scientific communication, presents some 

guidelines on how to write the formal English found in scientific writing 

and ends by suggesting a basic vocabulary for written scientific commu-

nication. 

1.1  Advantages and disadvantages of English

English has become today’s language of science through historical 

events, not through any inherent characteristics that make it better suited 

to the task. Fortunately, English does have many positive characteristics 

that make it suitable for scientific writing. However, some negative ones 

also make it less than ideal. The positive characteristics include a relatively 

straightforward grammar and an enormously rich vocabulary; the irregu-

lar pronunciation and the inconsistent spelling are two negative ones.

The straightforward grammar makes it relatively simple to construct 

sentences. The order of words is uncomplicated and there is no need to 

worry about the gender of nouns or about the appropriate ending of an ad-

jective. Changes in the verb endings are also limited. Nevertheless, it is the 

verbs, with their large number of tenses, that do cause the most difficulty 

in applying English grammar. 

English’s richness of vocabulary gives writers a tremendous flexibility 

in the words they can choose. Where does this wonderful richness of vo-



12 cabulary originate? One source lies in English’s French, German and Scan-

dinavian roots. As a consequence, English often has both a French- and a 

German-based word for the same thing or concept. The pairs of scientific 

words “infancy” and “childhood”, “judicious” and “wise”, “malady” and 

“sickness” and “transmit” and “send” are just a few examples. A second 

source of variety in English is the habit of English-speaking people to 

absorb words from other languages. For instance, the word “robot” orig-

inates from the word in many Slav languages for work; in contrast, the 

words “alcohol” and “elixir” have an Arabic origin. The excellent website 

www.krysstal.com/borrow.html lists the hundreds of words that English 

has assimilated over the centuries. Schopenhauer was quite correct in 

describing English as a patchwork language.

In his book “Mother Tongue: The English Language”, Bill Bryson states 

that this richness of vocabulary gives English an advantage over many other 

languages. He proposes that a language with a wider vocabulary has more 

ways to express the same thought. This may be true, but a wide vocabulary 

is not necessary to express one’s ideas. The writer Ernest Hemingway was 

famous for using a limited range of words. Nevertheless, he was still able to 

articulate powerful emotions and describe profound thoughts. 

The two negative characteristics of English mentioned above do, how-

ever, place it at a distinct disadvantage compared to other languages. The 

irregular and often seemingly perverse pronunciation means that even 

native English speakers will have no idea how to pronounce a word with 

which they are unfamiliar. How difficult is it then for non-native speak-

ers to learn to pronounce English correctly? How can one explain that the 

important scientific words “mature” and “nature” are pronounced differ-

ently? How could a young person who had lived for a year in Hollywood as 

a teenager and who spoke English with an excellent American accent mis-

pronounce the words “nitrogen” and “oxygen”? These two gases are not 

normally words that teenagers frequently use. Without having heard their 

pronunciation, it is hard to know that they rhyme with Ben and not with 

bean. This book is, however, only concerned with writing. A discussion on 

the vagaries of pronunciation can wait for another day.

Spelling is, in contrast, essential for accurate scientific writing. It is vital 

that students are aware of the problems. The most frequent ones are pre-

sented in box 1.1, with suggestions how a famous native German speaker 

might terminate them. Perhaps these changes will one day become real-

ity. Until then, spelling will remain an item to be considered carefully in 



13scientific manuscripts. One way of reducing the difficulties is to switch 

on a spellchecker and set it to correct when typing. Special words or ab-

breviations that are specific to a particular field can be constantly added 

to the main dictionary. In this way, the spellchecker can be trusted to cor-

rect spelling during typing. If it cannot correct a word, then that word 

will need attention. If you do not like your spellchecker to make decisions 

itself, turn off this option and manually check the words marked by the 

spellchecker. There is nothing wrong with this; you may even learn some-

thing. It is simply more time-consuming. 

A spellchecker is, however, not perfect. At present, a spellchecker will 

fail to determine whether a word should be written in the singular or plu-

ral. Furthermore, it cannot deal with words that do exist in a language but 

that are used incorrectly. The twelve sentences in box 1.2 provide eleven 

such words. See if you can find them. Remember to keep an eye open for 

such errors when you read your work.

The grammar checker of Word 2007 is also a useful tool. It detects re

peated words, sentences that do not start with a capital letter and unnec-

essary spaces. Its range also extends to more complex difficulties such as 

highlighting incomplete sentences, marking a lack of agreement between 

the subject and verb (e. g. “the majority of scientists is conservative”, not 

“the majority of scientists are conservative”) and highlighting incorrect 

tense constructions.

Like spellcheckers, grammar checkers are not foolproof and are to be 

used with care. Nevertheless, even if they are inaccurate, you still have to 

work out why the grammar checker has queried your writing. Anything 

that makes you think hard about what you have written and consider other 

possibilities will make a positive contribution to the quality of your text. 



14 Box 1.1  Terminating difficulties in English spelling

This text lists most of the peculiarities of English spelling and offers some 
humorous suggestions to eliminate them. The text circulated by email at the 
time of Governor Schwarzenegger’s inauguration and can still be found in  
many internet forums. I am grateful to the anonymous author. Read it out  
aloud to hear how it sounds!

A New Language For California
The new Californian Governor has just announced an agreement whereby 

English will be the official language of the state, rather than German, which 
was the other possibility. As part of the negotiations, the Terminator’s Govern-
ment conceded that English spelling had some room for improvement and has 
accepted a 5-year phase-in plan that would become known as “Austro-English” 
(or, perhaps even better, “Austrionics”.). In the first year, “s” will replace the soft 
“c”. Sertainly, this will make the sivil servants jump with joy. The hard “c” will be 
dropped in favour of the “k”. This should klear up konfusion, and keyboards kan 
have one less letter. There will be growing publik enthusiasm in the sekond year 
when the troublesome “ph” will be replaced with the “f”. This will make words 
like fotograf 20% shorter. In the 3rd year, publik akseptanse of the new spell-
ing kan be expekted to reach the stage where more komplikated changes are 
possible. Governments will enkourage the removal of double letters which have 
always ben a deterent to akurate speling. Also, al wil agre that the horibl mes 
of the silent “e” in the languag is disgrasful and it should go away. By the 4th 
yer peopl wil be reseptiv to steps such as replasing “th” with “z” and “w” with 

“v”. During ze fifz yer, ze unesesary “o” kan be dropd from vords kontaining “ou” 
and after ziz fifz yer, ve vil hav a reil sensibl riten styl. Zer vil be no mor trubl or 
difikultis and evrivun vil find it ezi tu understand ech oza. Ze drem of a united 
urop vil finali kum tru. If zis mad yu smil, pleas pas it on to oza pepl.



15Box 1.2  Fooling a spellchecker

Word 2007’s spellchecker considers the spelling of all the words below as 
being correct. Nevertheless, each sentence except one possesses a word that 
is spelled wrongly because it is used in an incorrect context. Find these eleven 
misspelled words and identify the one correct sentence without a spelling mis-
take. The solutions are given in section 1.6.1.

1.	 You must proof that two plus two equals four!
2.	 A prove that two plus two equals four is given on the first page.
3.	 Vaccines safe lives.
4.	 Spellcheckers chance the way we read our texts.
5.	 The theory of global warming remains to be proven.
6.	 Spellcheckers effect our ability to spell.
7.	 How do tortoises remain a life when hibernating?
8.	 Only a few scientists have received two Nobel Prices.
9.	 The affect of technology on the environment is substantial.
10.	 Tumour cells loose the normal controls of growth.
11.	 We judge how we live our lives form our own perspective.
12.	 The ability to write concisely and accurately is not heredity.

1.1.1  British or American?

Students have many questions at the beginning of a new course. The 

above question concerning the English to choose for their spellchecker is 

the most common. A frequent variant, often posed by post-graduate stu-

dents and post-docs, is whether American English must be used to write 

a manuscript that will be submitted to an American journal. The answer 

to both questions is that it is not important which variant of English you 

choose. It is far more important that your English is clear, comprehensible 

and concise. An editor of a journal will not reject a manuscript because 

the spelling, vocabulary and punctuation are from an English-speaking 

person situated on another continent. Setting commas in the American 

way or writing “sulphate” instead of “sulfate” will not affect the fate of your 

manuscript. Once a journal accepts a scientific manuscript for publication, 

the production department will use its own spellchecker and software to 

put the manuscript into the style of the journal. 



16 If you are just beginning to write scientific manuscripts, consider us-

ing American English. Two characteristics make it easier to learn and to 

use. First, spelling in American English is simpler and less perverse than 

in British English. Second, American English is younger than British Eng-

lish. The grammar of American English has, as predicted by Schopenhauer, 

become less perfect than British English. One example of this greater 

simplicity is the absence from American English of certain prepositions 

that British English absolutely requires. Thus, the British journal “Nature” 

might write “On Monday, the students protested against the removal of 

scientific writing from their curriculum.” In contrast, the American jour-

nal “Science” would structure the sentence with two fewer prepositions: 

“Monday, the students protested the removal of scientific writing from 

their curriculum.” The use of prepositions in any language is usually tricky. 

Anything which eliminates two of them at a stroke must make a writer’s 

life easier. 

Further evidence to support the hypothesis that American English is 

simpler than British English comes from a comparison of the names of 

musical notes (box 1.3). The American system is straightforward and logi-

cal. The British system is complicated and not very informative. Three of 

the words say nothing about the property of the note. The word “semi-

breve” seems to indicate half of something, but it actually describes a full 

note. The word “breve”, meaning two notes, did exist, but it has become 

obsolete. There many other example of illogical words in British English. 

Non-native speakers may even have the feeling that the team of Monty 

Python’s Flying Circus was involved in developing British English. The 

habitually bizarre and unpredictable nature of British English was perhaps 

one of the reasons why Monty Python’s Flying Circus could only have orig-

inated in Great Britain.

In summary, do not waste time thinking about your choice of English. 

Concentrate instead on the guidelines and suggestions in this and the fol-

lowing chapter. They are much more likely to improve the quality of your 

manuscript than your choice of English. Readers will remember the quali-

ty of your manuscript and its advance in knowledge. They will not remem-

ber whether your manuscript contained American or British English.



17Box 1.3  Names of musical notes

Musical note	 American English	 British English
	 full note	 semibreve
	 half note	 minim
	 quarter note	 crotchet
	 eighth note	 quaver
	 sixteenth note	 semiquaver
	 thirty-second note	 demisemiquaver
	 sixty-fourth note	 hemidemisemiquaver
	 hundred twenty-eighth note	� semihemidemisemiquaver

1.2  Formal English, the language of science

Formal English is quite different from the English found in novels, news-

papers, emails and text messages. In formal English, words are chosen to 

fit a certain style and are written out in full. In addition, all sentences are 

complete, linked together and properly punctuated. This section provides 

guidelines on writing this type of English.

1.2.1  Complete sentences

What is a complete sentence? A complete sentence relates a finished 

thought or action. An incomplete sentence leaves the reader searching for 

the full meaning or with the impression that something vital has been 

omitted. The exercises 3.6.2, 5.2.1 and 5.3.1 provide examples of incom-

plete or poorly constructed sentences for you to identify and improve. 

Scientific manuscripts may, however, contain incomplete sentences as 

part of their title. Titles such as “Measurement of the speed of the expan-

sion of the Universe” or “Discovery of a new gene linked to Alzheimer’s 

disease” are quite common. Similarly, the titles of the figures showing the 

data are often incomplete sentences. There are two reasons why titles are 

sometimes written in this way. The first is that they sound punchier, in 

the same way that newspaper headlines are often not complete sentences. 

The second is to reduce the number of characters required. Many jour-

nals often have quite strict limitations on the number of characters in the 

title.



















18 1.2.2  Punctuation marks

Punctuation marks are essential information signs for the reader. They 

include: full stops (.), commas (,), semi-colons (;), colons (:), question marks 

(?), exclamation marks (!), quotation marks (“”) and brackets (). Full stops, 

signifying the end of a sentence are relatively straightforward to use. In 

contrast, the other punctuation marks are often a source of uncertainty. 

This section contains some suggestions that should ensure that most of 

your punctuation marks are correct. Do not worry about the remainder. A 

journal will not return your manuscript just because some commas are in 

the wrong place. 

1.2.2.1  The comma

Commas are perhaps the greatest source of difficulty. Life can, however, 

be simplified by the realisation that there are basically only three situa-

tions in scientific English in which commas are necessary. There is also 

one situation in which a comma is not necessary. These four situations are 

outlined below.

Use commas when making a list such as “u, v, x, y and z”. British English 

does not require a comma before “and” whereas American English does. 

The presence or absence of a comma before the “and” will not affect the 

success of your manuscript. In the related list “p, q, r as well as t”, neither 

British nor American English requires a comma before “as well”.

Use commas as weaker brackets to show material that is not central to 

the sentence. You might want to write the following sentence.

“Our latest results, obtained using a recently developed technique, also 

support our overall hypothesis.”

The information between the commas provides extra information 

which is not essential to understand the meaning of the sentence.

Use a comma after a linking word (e. g. “however”, “furthermore”, “addi-

tionally”) at the start of a sentence, or after a phrase that qualifies or intro-

duces the main part of the sentence. This will tell the reader where to look 

for the main part of the sentence. For instance, look closely at the following 

sentence.

“As expected, levels of bacterial growth increased during the course of 

the illness.” 



19Try reading the sentence without the comma and you will notice how 

the meaning changes. Here are further examples of this comma in scien-

tific writing: 

“To investigate this idea, we performed the experiment in Figure 1.”

“Although these guidelines do not show every possible use of the comma, 

they are very useful.”

“Provided that you are careful in its use, a spellchecker is a valuable tool.”

Do not use a comma before “that” in a sentence such as “We showed that 

this hypothesis is false.” Unlike some other languages, this is one situation 

in which a comma in English is not needed.

1.2.2.2  The semi-colon

The semi-colon should be used to divide a sentence into two halves when 

the second half expands upon or qualifies the first. When should you use a 

semi-colon and when a full-stop? A semi-colon is necessary when the two 

halves of the sentence are part of the same thought. If they are not, the two 

halves of the sentence are bona fide complete sentences and a full-stop is 

necessary. Never use more than one semi-colon per sentence.

1.2.2.3  The colon

Use the colon only in the following two circumstances. The first is to 

introduce a list, as the next sentence illustrates. 

“We measured the following physiological parameters of competitive 

skiers: pulse rate, blood pressure, oxygen consumption and lactate con-

centration.” 

The second circumstance in which a colon can be used is to divide the 

title of a manuscript into two halves. The first half of the sentence intro-

duces the global subject area. The second half states the part of this area 

under investigation. This strategy eliminates the verb and saves charac-

ters. Examples might be “Global warming: the contribution of deforesta-

tion” or “Biodiversity: the impact of abolishing lawn mowing”. These titles 

are further examples of incomplete sentences that are allowed in scientific 

writing.
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Question marks are used frequently in scientific manuscripts because 

asking questions is a fundamental scientific activity. The “introduction” 

section to a manuscript may pose a specific question that the experiments 

in the results are designed to answer. The “results” section may use ques-

tions to introduce why specific avenues of investigation were taken. Pos-

ing questions in the “discussion” section is a lively way of bringing in a 

new interpretation or moving to a related topic.

1.2.2.5  The exclamation mark

Exclamation marks, expressing surprise or an order, are almost com-

pletely absent from scientific writing. You may need them in your emails, 

blogs and text messages, but you can forget about them in your thesis and 

your manuscripts.

1.2.2.6  Quotation marks

Quotation marks are used in scientific English to indicate that you have 

taken a phrase or sentence from a piece of work and have used it directly 

without any modification. Direct quotes from written work by another au-

thor should always contain a reference to that work. There is no law which 

says how many or how long direct quotes should be. If you have read some 

scientific manuscripts, you will have noticed that direct quotes are rare. 

Scientists prefer to describe the work of others in their own words and give 

a reference to the original paper. Such sentences take the form of “Smith 

and Jones (Smith and Jones, 20xx) reported that A is converted into B” or 

“Li and Yu provided evidence that X can be generated from Y (Li and Yu, 

19xx).” It is a sign of scientific maturity when you can express the work of 

others in your own words. 
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Brackets are the best way of marking text that is not essential to under-

standing the meaning of a sentence. Do not use a dash (—) or a hyphen (-) 

for this purpose. Brackets are preferable because they are directional and 

thus inform the reader where to look for the start and end of the inessen-

tial text.

A very useful application of brackets is to contain lists of examples pre-

ceded by “e. g.” or explanations preceded by “i. e.”. This strategy avoids using 

the abbreviations as part of a sentence. Look at the following sentence. 

“Anti-viral agents are available to combat several viruses e. g. HIV, influ-

enza virus and herpes virus.”

The presence of “e. g.” as part of the sentence is considered poor style. 

The style can be rapidly improved by inserting the list between a pair of 

brackets.

“Anti-viral agents are available to combat several viruses (e. g. HIV, influ-

enza virus and herpes virus).”

1.2.3  Write out all verb forms 

There are no shortened forms of verbs (e. g. “it’s”, “isn’t”, “can’t”, “don’t”) 

in formal English. Remember that “it’s” is short for “it is” and has nothing 

to do with a possessive form of “it”. The following three sentences illus-

trate the difference.

“The powder is red. It’s a red powder. Its colour is red.”

If you always write out the forms of verbs, this problem will disappear.

1.2.4  Avoid starting sentences with “and”, “but”,  
“because” or “so”

Starting sentences with these words is considered to be poor style and 

not formal English. Words that you can use in their place are listed in box 

1.4. These words are, together with the other words in this box, not just 

useful as sentence starters. They also serve to link sentences together and 

are thus a vital part of scientific writing. To support you in using these 

linking words, up to five illustrative examples of their use in this book 
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marked. In addition, the exercises in chapters 3 and 5 give plenty of oppor-

tunities to practise their use. 

Box 1.4  Words for linking sentences in scientific writing 

Do you want to add further information to that contained in the previous 
sentence? Use words such as: “in addition”, “additionally”, “further”, 

“furthermore”, “indeed” or “moreover”. These words will enable you to avoid 
starting sentences with “and”.

Do you want to introduce contrasting or contradictory information to that 
contained in the previous sentence? Use words such as “however”, “in contrast”, 

“instead”, “nevertheless”, “occasionally”, “of course”, “on the contrary” or “other-
wise”. These words will enable you to avoid starting sentences with “but”.

Do you want to start a sentence with because? Do not do so. Instead, 
combine this sentence with the previous one so that the word “because” leads 
into the second half of the sentence.

Do you want to introduce information that follows from the previous 
sentence? Then use words such as: “accordingly“, “as a result“, “consequently”, 

“hence”, “in short”, “subsequently“, “therefore”, “thus” or “to this end“. These 
words enable you to avoid starting sentences with “so”.

Other important linking words:
Giving examples: “for example“, “for instance“
Finishing up: “in summary“, “in short”, “in conclusion”, “taken together”

1.2.5  Avoid ending sentences with “too”, “also”,  
“though” or “yet”

Using such words at the end of sentences is again considered to be poor 

style and not formal English. 
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Formal English does not contain the word “get”. There are two reasons. 

First, “get” is considered poor style in a scientific manuscript. Second, the 

clarity of a sentence will always be improved by omitting “get” or by replac-

ing it with more suitable words such as “have”, “receive”, “obtain”, “possess” 

or “become”. Similarly, phrases containing “get” can usually be replaced by 

a single word that more exactly expresses the idea. For example, there are 

several alternatives to “get rid of” (delete, eliminate, omit, remove) and to 

“get better” (ameliorate, improve, recover). 

Here are two sentences that illustrate the problem.

“My supervisor got excited when I got some results using samples I got 

from Africa. However, she got angry when she got to know that I had got 

hold of them illegally.” 

The improved text appears much more formal when “got” is omitted (af-

ter “samples”) or replaced.

“My supervisor became excited when I obtained some results using 

samples from Africa. However, she grew angry when she found out that I 

had acquired them illegally.”

1.2.7  Avoid vagueness, sensationalism and exaggeration

Scientific writing should be accurate, appropriate and measured. To 

achieve greater accuracy, eliminate words such as “a lot”, “a bit” and “a 

little” in scientific writing. They have no value. Alternatives for “a lot” in-

clude: “several”, “many”, “certain”, “numerous”, “considerable”, “a plethora”, 

“a panoply”. Find your own alternatives for “a bit” and “a little” using the 

resources given in section 6.1.

Make your scientific writing appropriate by avoiding adjectives such as 

“amazing”, “incredible”, “unbelievable”, “stunning” or “spectacular”. In ad-

dition, do not end sentences with exclamation marks.

Absolute statements (e. g. “This hypothesis will never be falsified.”) and 

exaggerated accuracy (e. g. “Our results provide 100% proof of our theory.”) 

have no place in measured scientific writing.
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Emails and text messages are slowly leading the way to the elimination 

of “a” and “the” from the English language. Until they disappear complete-

ly, it is important to use them correctly in scientific English. In addition, 

their use often presents a special problem for those whose first language 

lacks such words. This includes speakers of Chinese, Japanese, the Slav lan-

guages and most African languages.

Box 1.5 presents some guidelines for their use. The three sentences be-

low illustrate the use of the guidelines. 

“During his voyages, Darwin noticed variation in animals. He became 

interested in a variation in the beaks of finches. Only a scientist with Dar-

win’s background could have noticed the variation in these birds.”

The word “variation” appears once in each sentence. In its first appearance, 

it is not preceded by “a” or “the” because it is a universal concept (guideline 

3). In the second sentence, “variation” is preceded by “a” because the varia-

tion in the beaks is just one of many that Darwin observed (guideline 1). In 

the third sentence, “variation” is preceded by “the” because the variation is 

the specific one referred to in the second sentence (guideline 2).

Box 1.6 provides a further opportunity to practise using the guidelines 

for “the” and “a”. 
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1.  If you use a word to refer to something that is common (to be strictly ac-
curate, something that occurs more than once in the universe), you will need to 
put “a” in front of that word. If the word begins with a vowel, you will need “an”. 

“A” and “an” are never used before words in the plural. Examine the use of “a” 
and “an” in the sentences below.

“There is a big mess on my desk.”
“We did an experiment to verify this.”
There are many messes on many desks in the universe. Many experiments are 
done every day.

2.  You always need “the” if the thing you are referring to is specific, even though 
there are many of them. The following sentences follow on from those above.

“The big mess on my desk is growing.”
“The experiment verified our hypothesis.”
The mess and the experiment were specified in the sentences above. This ex-
cludes all other messes and experiments, wherever they are and whenever they 
occurred.

3.  You do not need “a” or “the” at all if the word you are using covers a univer-
sal concept or has a general meaning. 

“Messes are often interesting.”
“Experiments form the basis of science.”

4.  Some words that are universal concepts can also be used specifically and 
therefore require “the”. The word “hygiene” is a good example.

“Hygiene is important in hospitals.”
“The hygiene in the old hospital is poor.”

5.  You do not need “a” or “the” if a word indicating possession (e. g. “my, its, 
their”) precedes the thing you are describing.
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The text below is based on an abstract written by a student whose first lan-
guage does not use this type of article. The original has been modified to make 
it more accessible, whilst keeping the errors in the use of “the” and “a”. The idea 
of “patient-specific design of medicines” is fictitious but it fits well with the origi-
nal text. Read the text, concentrating on the position and presence or absence 
of the articles “the” and “a”. Some are used correctly, some used incorrectly. 
Occasionally, an article is missing completely. Each sentence needs at least one 
correction. Use the guidelines to decide how to improve the text. My sugges-
tions are to be found in section 1.6.2. 

Patient-specific design of medicines (PSDM) is novel method which was first 
described by Smith and Jones. PSDM method is based on the conventional 
designs modified by using alternative gene-based protocol. Main feature of the 
PSDM approach is its high specificity of treatment. The principle of the PSDM 
approach is depicted in the Figure 1.

Using PSDM method, we observe the shift in the specificity of the treatment. 
During the normal design of medicines, specificity is obtained from experience 
of the scientists. In the PSDM method, the specificity is obtained from the 
genes of the patient. Specificity of the PSDM method can be augmented by 
adding information from the family members. The PSDM method is estimated to 
increase specificity by factor of five.
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Words don’t come easy.

f. r. david

The English language has, as mentioned in section 1.1, a rich vocabulary. 

Nevertheless, box 1.7 contains a suggestion for a basic scientific lexicon 

that contains only about 200 of the thousands of words available. Learn 

the meaning of these words and use them actively in your writing. If you 

can exploit the words from this lexicon, your scientific writing will rapidly 

become stronger and more mature.

The majority of the words from the basic scientific lexicon were used in 

writing this book. Up to five illustrative examples of their use in this book 

are marked in italics. Section 7.2 provides the pages on which the marked 

words can be found. If the use of a word in this book does not make its 

meaning clear, refer to a dictionary or a thesaurus.  

An alternative approach to finding the meaning of a word from box 1.7 

is to look for words in scientific databases. Examples of these databases in-

clude PubMed (www.pubmed.org) or Google Scholar (scholar.google.com); 

others are listed in section 6.1. Searching these databases for an unknown 

word will provide you with many articles that have your word of interest 

in the title or in the abstract. From these, you should be able to obtain hints 

on the meaning of the word and see how it is used in scientific writing. 

As an exercise, try to determine the meaning of the important scientific 

words “purport”, “pinpoint”, “feasible”, “plausible” and “flaw” by typing 

them into PubMed. Actively investigating the meaning of words in this 

way will help you to use them more regularly in your own writing.
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Verbs
accumulate
adapt
affect
ask
assay
attempt
cause
cite
compare
conclude
confirm
confuse
consider
correlate
decline
decrease
deduce
demonstrate
describe
destroy
detect
deteriorate
disprove
disturb
document
evidence
explain
falsify
find
follow
illustrate
increase
indicate
induce
infer

interest
invent
investigate
judge
maintain
observe
oppose
pinpoint
point to
propose
prove
purport
quantify
quote
record
remain
repeat
reproduce
require
screen
search
shed light on
show
solve
strengthen
suggest
support
survive
test
treat
try 
underline
vary
verify
work

Nouns
absence

activation

analysis

answer

appearance

application

attempt

background

blank

cause
chance

change

citation

clue

component

condition

conflict

consequence

constant

control 

curve

data

decrease

difference

discovery

discrepancy

distribution

dose-response

effect

enigma

equilibrium

event

evidence

exclusion

experiment 
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flaw

function

graph

hint

hypothesis

idea

illustration

image

inclusion

increase

incubation

ingredient

input

interaction

level

mechanism

mock

model

mystery

observation

output

panel

paradox

parameter

participant

pathway

performance

period

possibility

prerequisite

presence

process

product

question

ratio

reason

relevance

report

research

result

role

signal

situation

solution

specificity

structure

synthesis

table

target

theory

variable

variation

variety

version

volunteer

work

Adjectives and 
adverbs
able

active

actually

affected

artificial

associated

aware

capable

certain

closely

consistent

contradictory

correct

dependent

detrimental

essential

exactly 

exclusively

external

feasible

frequent

incorrect

internal

inversely

likely

limited 

linear

multiple 

necessary

noteworthy

particular 

pertinent

plausible

poorly

previous

prior

proportional

putative

random

relevant

resistant

robust

severe

significant

similarly 

simultaneous

unable

variable



30 1.4  Take-home messages from Chapter 1

❚  Use a spellchecker

❚  Use formal English

❚  Use linking words

❚  Use words from a basic scientific lexicon

1.5  References 

Books
Bryson, B. (1990) Mother Tongue: The English Language.

Websites
http://scholar.google.com
www.krysstal.com/borrow.html
www.pubmed.org

1.6  Improvements to exercices

1.6.1  Solutions to box 1.2 “Fooling a spellchecker”

1.  You must prove that two plus two equals four!

2.  A proof that two plus two equals four is given on the first page.

3.  Vaccines save lives.

4.  Spellcheckers change the way we read our texts.

5.  The theory of global warming remains to be proven.

6.  Spellcheckers affect our ability to spell.

7.  How do tortoises remain alive when hibernating?

8.  Only a few scientists have received two Nobel Prizes.

9.  The effect of technology on the environment is substantial.

10.  Tumour cells lose the normal controls of growth.

11.  We judge how we live our lives from our own perspective.

12.  The ability to write concisely and accurately is not hereditary.



311.6.2  Improvements to box 1.6 “Practising the use of the articles 
“the” and “a” in English”.

The patient-specific design of medicines (PSDM) is a novel method 

which was first described by Smith and Jones. The PSDM method is based 

on conventional designs modified by using an alternative gene-based 

protocol. The main feature of the PSDM approach is its high specificity of 

treatment. The principle of the PSDM approach is depicted in Figure 1.

Using the PSDM method, we observe a shift in the specificity of the 

treatment. During the normal design of medicines, specificity is obtained 

from the experience of the scientists. In the PSDM method, specificity is 

obtained from the genes of the patient. The specificity of the PSDM meth-

od can be augmented by adding information from family members. The 

PSDM method is estimated to increase specificity by a factor of five.
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Put it before them briefly so that they will read it

Clearly so they will appreciate it

Picturesquely so they will remember it

And, above all, accurately so they will be guided by its light.

joseph pulitzer

This chapter contains eight guidelines specifically designed to trans-

form school or college English into scientific English. Although the guide-

lines were selected with non-native speakers in mind, they are also help-

ful to native speakers. Remember that English as a first language is not 

a passport to writing clear scientific English. Indeed, non-native speakers 

who master this chapter may be on the way to writing better scientific 

English than native speakers. 

Any book on how to write good English is certain to contain seven of 

the guidelines. The one exception, the guideline “Omit needless words!”, 

is unique to the book “The Elements of Style” by W. Strunk, Jr. and E. B. 

White. This book, first published in 1918 and still in print, is still the best 

book available on writing good English. Its 105 pages can now be accessed 

for free at www.bartleby.com/141.

2.1  Eight guidelines for improving your writing technique

The eight guidelines are discussed in detail in the sections 2.1.1 to 2.1.8. 

The accompanying exercises as well as those in chapter 3 are designed to 

help you gain experience in applying the guidelines. Chapter 5 provides 

further opportunities for practice.

2.1.1  Make a plan

A plan is essential for any piece of writing. Before writing, divide the 

work into sections. For each section, make a list of the relevant points to be 

included and order them according to themes. Each of these themes can 

then be developed later into a paragraph. For instance, in the introduction 

to a scientific manuscript, the relevant points might be the overall field in 
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question that you addressed. Each of these points would form the basis of 

one or more paragraphs in the introduction.

The plan should give an initial overview of how the work will look after 

writing. Naturally, the plan cannot account for all contingencies and may 

have to be modified to accommodate insertions and deletions as well as 

extensive rearrangement of the text. 

2.1.2  Use a clean and legible layout

A clean and legible layout is vital to the success of written work. A poorly 

laid out piece of work may discourage the reader and prevent him or her 

from discovering its contents. The following five simple suggestions for 

a clean and legible layout of an  A4 page are based on the requirements of 

the majority of scientific journals for the preparation of manuscripts.

❚  Use double-spaced text

This stops the text from appearing crowded and allows the reader to write 

comments and corrections between the lines.

❚  Use justified format

This makes the text fit to the page margins. Consequently, the reader’s eye 

does not have to permanently adjust to a different line length.

❚  Use 12 point text with Arial or Helvetica as your standard font 

In my opinion, Arial and Helvetica are fonts that are easy to read and are 

available on almost every computer. In contrast, Times Roman is much 

more tiring to read because the letters have different widths and thick-

nesses. Calibri, the default font of Word 2007, is also acceptable.

❚  Indent your paragraphs

To indent means to move the first line of a paragraph inwards. 

❚  Use sub-headings

Using sub-headings in a long block of text informs the reader that the 

author is introducing a new topic.
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A paragraph is a collection of sentences on the same theme or topic. A 

paragraph can consist of just a single sentence, although this is unusual. 

Using paragraphs to collect ideas is the foundation of all writing. If you 

cannot use them, your thoughts will be incoherent and you will be unable 

to communicate them to other scientists.

The previous section recommended marking the start of a paragraph by 

indenting the first line. In your A4 manuscript, the indent should be at 

least one centimetre; otherwise, the start of the paragraph may not stand 

out clearly. An alternative option is to leave a blank line between para-

graphs. However, be aware that if a blank line falls between two pages, the 

start of the paragraph may easily be overlooked. 

A curious problem with paragraph structure has arisen with the wide-

spread use of word-processing software. The problem stems from the sym-

bol for a paragraph (¶), introduced with the “enter” or “return” key. This 

symbol should only be used at the end of a paragraph. A significant minor-

ity of students erroneously use this symbol at the end of each sentence. 

If you are unsure about constructing paragraphs, the exercises in chap-

ters 3 and 5 are designed to help you use them. Learn to recognise para-

graphs by examining their structure in newspapers or journals. In your 

own writing, you should always ask yourself whether the paragraphs are 

correctly assembled and clearly mark all paragraphs requiring improve-

ment.

2.1.4  Write simple sentences

Sometimes one has difficult things to say,  

but one ought to say them as simply as one knows how.

g. h. hardy

Simple sentences are the best way to express complex thoughts. If you 

are just starting out and English is not your first language, you may find 

it difficult to control the length of your sentences. If your first language is 

German, you may have a natural tendency to write sentences of obscene 

length. It is important that you put this tendency away when you write in 

English. 
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ing simple sentences. First, use only one idea per sentence. Second, write 

your sentences as direct or straightforward statements. Such sentences 

(like this one) have the subject at the start. The verb and the object follow 

straight away. There is no long, explanatory phrase at the beginning of a 

direct sentence. There is no marginal information somewhere in the mid-

dle. 

Another way to find out about direct sentences is to listen to how people 

talk to each other. People talk in short sentences, even in German. One 

of the secrets of the most able science writers is that they write as if they 

were speaking to the reader. This automatically leads them to use simple, 

straightforward sentences. Jacob Bronowski’s wonderful book “The As-

cent of Man” is a fine example. 

Box 2.1 provides you with four sentences that are too long. Can you split 

them into two? Section 2.5.1 has some suggestions.

Writing short, straightforward sentences is a starting point. Of course, 

it is necessary to add minor points or to qualify the content of a sentence 

in scientific writing. For instance, a common construction to qualify the 

content in scientific writing is the escape route or disclaimer. In this con-

struction, a scientist first makes a clear statement. A second part then fol-

lows, indicating that the statement is probably not true for every situation. 

For example, consider the following two sentences which a virologist might 

hopefully write one day.

“We have developed a vaccine against HIV. However, we have not yet 

tested it against all known strains of HIV.”

The second sentence qualifies the direct statement in the first. This 

allows the scientist to escape in case the vaccine is not universally appli-

cable. The meaning is clearly expressed by the two sentences. However, 

combining the sentences connects the qualification or escape route more 

closely with the first sentence.

“We have developed a vaccine against HIV, although we have not yet 

tested it against all known strains of HIV.”

With more practice and experience, you can begin to construct sentences 

with more than one idea and qualify statements with one sentence as 

above. Always keep in mind, though, that simpler sentences are generally 

more manageable.
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These four sentences are too long and should be split into shorter ones. What 
would you suggest? Compare your ideas with mine in section 2.5.1.

1. � To be a good scientist, you have to be tolerant and patient when experiments 
or interpretations do not turn out as you had predicted, you must be able to 
stand high levels of frustration. 

2. � 62% of certified drug addicts believe that cannabis has effects on the behav-
iour of car drivers and machine operators which lengthen their reaction time, 
45% of students shared this opinion and only 38% of customers interviewed 
at discotheques were aware of this negative effect of cannabis.

3. � Finally, the correlation has been clearly shown, even though not all parame-
ters have as yet been investigated and further investigations have to be done.

4. � This results in texts which are extremely difficult to read as well as revealing 
to the world that their authors are clueless about paragraph structure.

2.1.5  Write positive sentences

What is the difference between positive and negative sentences? Nega-

tive sentences contain words such as “no”, “not”, “none”, “nor”, “nothing” 

and “never”. Positive sentences lack these words. Generally, positive sen-

tences are easier to understand and more simple to construct than nega-

tive ones. Compare the following two versions of the same thought. 

“Scientists for whom English is not their first language should not be at 

a disadvantage.”

“Scientists for whom English is a second language should have the same 

status as native speakers.”

Which was simpler to construct? Which do you think is more compre-

hensible? Box 2.2 gives you ten further examples to practise turning nega-

tive sentences into positive ones. 

I have tried to write positive sentences in this book. Clearly, it is impos-

sible to permanently avoid negative words, so that there are quite a few 

negative sentences. It is just something to keep in mind. Check your work 

for complex negative sentences and try to keep them to a minimum.
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Turn the following negative sentences into positive ones. They contain most  
of the standard negative constructions used in English. You may find some  
of the following words useful: absent, avoid, constant, contain, fail, ignore,  
lack, overlook, questionable, resistant. My suggestions can be found in section 
2.5.2. 

11.  The experiment did not work.
12.  No changes were observed in any of the variables tested.
13.  There is not a piece of evidence supporting this hypothesis.
14.  The variation was never more than 1%.
15.  None of the alternative explanations seemed likely.
16. � Neither the fear of global warming nor the number of fatal accidents 

influence car drivers.
17. �  Nothing is dangerous about this method.
18.  No-one noticed the discrepancy between the two sets of data.
19.  In none of the samples could the desired compound be found.
10.  No less than eleven substances were present in the mixture.

2.1.6  Write active sentences

What is the difference between active and passive sentences? “We mixed 

A and B” is an active sentence. “A and B were mixed together” is the passive 

version. Active sentences are more direct, shorter and clearer. Compare 

the following two versions of the same thought.

“The ability of the antibiotics to inhibit bacterial growth was examined 

by using standard techniques.” (15 words)

“We used standard techniques to examine the ability of antibiotics to 

inhibit bacterial growth.” (14 words)

The active sentence is much clearer. Here is another example, based on 

a sentence frequently found in scientific writing. Once again, the active 

version is preferable.

“The improved versions are presented in section x.” (8 words)

“Section x presents the improved versions.” (6 words)

Another motive for writing active sentences is that they are more natural. 

We do not speak in the passive. If you do not believe me, try explaining 

what you did today in the passive. “Coffee was drunk at breakfast. After-
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natural. Why then should we use the passive for scientific writing?

It is your decision whether you use more active sentences than passive 

ones. If you think you can transmit your thoughts better using passive 

sentences, then go ahead. Just remember though that good writing should 

sound as if you are speaking to someone. 

2.1.7  Omit needless words

As mentioned at the beginning of this chapter, the command “Omit 

needless words!” originates from the “Elements of Style”. This concept of 

removing superfluous words often comes as a surprise to some students. 

Many share the conviction that high-class scientific writing requires nu-

merous complicated words. The most productive step for such students 

on the path to writing more concisely is to abandon this belief. 

Recognising and removing unnecessary words is, like many skills in 

writing, a question of practice. Several exercises in this book provide that 

practice and enable you to build up the experience to judge whether a word, 

a phrase, a sentence or a paragraph may be superfluous. As an example, 

examine the following two sentences.

“The fact that many young scientists need a significant amount of practice 

to improve their written communication skills is a case in point. It can be 

seen from the diagram in Figure 1 that those students who regularly handed 

in written work performed at a higher level than those who did not.”

The words at the beginning of the two sentences are typical phrases 

which turn up in scientific writing but which do not add to the meaning. 

The shortened versions are much more effective.

“Many young scientists need practice to improve their writing. Figure 1 

shows that students who wrote regularly performed better.”

Here is another straightforward example often seen at the beginning of 

a sentence in scientific manuscripts.

“It can be seen from the graph in figure x that …” 

Seven of the eleven words can be omitted to give a shortened version.

 “Figure x shows that …”.

Box 2.3 has a further six sentences with many needless words. Section 

2.5.3 presents the improved versions.



40 Box 2.3  Omit needless words!

Rewrite the sentences to make them simpler. See how many words you can 
remove. My suggestions can be found in section 2.5.3.

1. � It can be seen from Figure 1 that there is a significant correlation between 
the rate of growth of the incidence of cardiac-related disease and illness and 
the increasing frequency of the possession and use of a television.

2. � It is a fact that 20% of the world’s population has no clean water or enough 
to eat.

3. � The effect of compound X on blood pressure has not yet been investigated 
in any detail.

4. � Another important reason for this optimisation is the fact that we should try 
to get rid of pollution.

5. �� Synergy will lead to a significant reduction in the amount of funding required.
6. � There is a considerable, if not extensive, body of literature dedicated to dem-

onstrating that the Earth can be considered as a spherical body traversing 
a circular path around a similarly shaped, although significantly larger and 
completely different in nature, body which is in common parlance termed the 
Sun.

2.1.8  Read and think about your work

If you have not read your work, why should anyone else? Do this on a 

printout as errors, inconsistencies and discrepancies are often very dif-

ficult to detect on the computer screen. In addition, the printout lets you 

compare different pages. This is very time-consuming on the monitor. For 

instance, if there are two abbreviations for the same chemical in various 

parts of the manuscript, it will be very difficult to find this inconsistency on 

the monitor. 

Reading your work is only the first step toward improving it. You must 

also start to think critically about it. Put your writing into question. Does 

the text fit together? Read it out aloud to find out. Are the sentences too 

complex? Read them aloud to find out. Is the text written in formal Eng-

lish? Look at chapter 1 to check. Did you keep the guidelines from chapter 2 

in mind whilst writing? Search again for complicated sentences and need-

less words. Simplify the sentences and omit the needless words. Did you 

think about the reader whilst writing? Do all the sentences express your 



41thoughts so that the reader will understand them? These questions are the 

first steps on the way to writing a coherent text in scientific English. 

2.2  Just to make you feel better

Do as I say, not as I do!

child-rearers’ adage

The first two chapters contained a plethora of guidelines and sugges-

tions for scientific English. You are perhaps wondering how long it will 

take to grasp their use and whether you will be able to apply them to every 

text you write. My advice is not to worry for now. Just try as much as you 

can to use them in your writing. The more you practise, the more they will 

come automatically.

Remember too that even experienced writers are not perfect and can 

sometimes forget their own principles. Even a writer as experienced as an 

editor of “Nature” can mislay his principle of writing for an international 

readership. Box 2.4 provides an ironic example. The editor’s text aimed at 

encouraging established scientists to take more care in their conference 

presentations. The editor stressed the importance of the “clear transmis-

sion of ideas”, an admirable initiative. Sadly, though, the editor did not pay 

attention to his own suggestions. The vocabulary contains some uncom-

mon words and most of the sentences are too long. For instance, look at 

all those complex negative sentences at the end of paragraph 3 and the 

beginning of paragraph 4. The one at the end of paragraph 3, in a modified 

form, is used as an illustration in section 2.1.5. Are there other sentences 

which you found difficult to comprehend? How would you improve their 

clarity? 

In short, everyone can have an off-day. The goal is to make such off-days 

as rare as possible. Constant practice in applying the guidelines and sug-

gestions from chapters 1 and 2 is the best way of achieving this goal.



42 Box 2.4  The editor of “Nature” has an off-day

The editor of “Nature” wrote the following text (Campbell, 1998). Sentences 
that you may find difficult have a blue background. 20 words (printed in blue) 
that may be unfamiliar are explained below as they are used in the text. You 
may also be unaware of the identity of Ionesco. He was a Romanian and French 
playwright who liked to make fun of ordinary situations and felt that much of life 
repeated itself without purpose. 

A word in your ear
As the conference season approaches, it is time to reflect on the negative 

effects of ill-prepared presentations.

Conference presentations that leave the audience dumbfounded, confused, 
exasperated or just plain bored are, unfortunately, a fact of life. A talent for 
conveying information orally and for well-judged visual presentation is not be-
stowed on all, while some scientific topics struggle more than others under the 
necessary weight of details that are as essential as they are overwhelming or 
intricate. Harder to accept, however, is that some individuals can sustain a sub-
stantial career in research without mastering even the basics of public presenta-
tions – and continue to ply the conference circuit regardless. Communication 
skills seem to count for little in comparison with reputation when it comes to 
invitations to speak.

This is surely disrespectful to audiences that have, after all, often paid consid-
erable registration fees and travelling costs for the privilege of listening. A lack 
of clarity in the published literature is frequently bemoaned; but at least a reader 
has the opportunity to pore over a printed text as long as patience allows, 
slowly dismantling difficult sentences or equations, and digesting complex data. 
An oral presentation, in contrast, is a one-shot affair. When slides or overheads 
stuffed with detail are flashed up for barely an instant, when objectives are not 
clearly stated at the outset, or when highly specialised concepts are assumed 
to be general knowledge, one might as well have stayed at home and waited for 
the paper to appear in print. 

Such frustrations are a symptom of the low importance that researchers 
often attach to the clear transmission of ideas, much as excellence in 
teaching counts for little when it comes to seeking academic tenure. For oral 
presentation is, in the end, a form of theatre (if all too often of a breed that 
Ionesco would have relished). The appropriate skills do not necessarily fall into 
place as a matter of course; they need to be nurtured. This does not imply that 
excellent presentations need to be flashy or technologically accomplished per-
formances. Nor need it place at a disadvantage those for whom English is not 



43their first language: clear organisation and visual presentation do not depend 
on that.

Neither is it simply a matter of teaching young researchers the right tech-
nique; indeed, presentations by newcomers are usually commendably clear pre-
cisely because inexperience stimulates more conscientious preparation. Rather, 
conference organizers should think twice before inflicting on their attendees 
speakers who are known to show little sympathy for the needs of a broad audi-
ence. Better, surely, to interpret their ineptness as a sign of discomfort and to 
release them from obligation for their sake as well as for that of everybody else.

Reprinted by permission from Macmillan Publishers Ltd: NATURE (394, 403),  
copyright (1998)

dumbfounded – speechless with surprise
exasperate – annoy
�convey – transmit
bestow – place a talent upon someone
overwhelm – overload with something
�intricate – made with a complex design which is difficult to understand
sustain – keep going
�ply – follow
�considerable – significant or a large amount
bemoan – complain about
�pore over – study closely and seriously
dismantle – take something apart
�equation – an expression that certain quantities are equal to each other. They 
usually contain an equals sign (=). a + b = c is a basic equation.
�tenure – have a permanent position, especially at a university
�breed – a type or variety. This word is very important in genetics.
�relish – look forward to and enjoy
�nurture – look after and train
�commendably – doing something in a way which deserves praise
�conscientious – doing something very carefully
ineptness – inability



44 2.3  Take-home messages from Chapter 2

The take-home messages from this chapter are simply the eight head-

ings from section 2.1. Write them down yourself without referring back 

to the chapter.

2.4  References
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Campbell, P. (1998) A Word in Your Ear. Nature 394, 403.

Books
Bronowski, J. (1973) The Ascent of Man. 
Strunk, W., Jr. and White, E. B. (1918) The Elements of Style.

Websites
www.bartleby.com

2.5  Improvements to exercises

2.5.1  Improvements to box 2.1 ”Shortening sentences  
by splitting them into two”

1.  �To be a good scientist, you have to be tolerant and patient when ex-

periments or interpretations do not turn out as you had predicted. You 

must be able to stand high levels of frustration.

2. � 62 % of certified drug addicts believe that cannabis has effects on the 

behaviour of car drivers and machine operators which lengthen their 

reaction time. 45 % of students shared this opinion whereas only 38 % 

of customers interviewed at discotheques were aware of this negative 

effect of cannabis.

3. � Finally, the correlation has been clearly shown. However, some parame

ters remain to be examined and further investigations should be done.

4. � This results in texts which are extremely difficult to read. In addition, 

they also reveal to the world that their authors are clueless about para-

graph structure.



452.5.2  Improvements to box 2.2 “Positive and negative sentences” 

1.  The experiment failed.

2.  All variables tested remained constant.

3.  This hypothesis lacks supporting evidence.

4.  The variation was always less than 1 %.

5.  All alternative explanations seemed implausible.

6. � Car drivers ignore both the fear of global warming and the number of 

fatal accidents.

7.  This method is safe.

8.  Everybody overlooked the discrepancy between the two sets of data.

9.  The desired compound was absent from all the samples.

10.  The mixture contained at least eleven substances.

2.5.3  Improvements to box 2.3 “Omit needless words!”

1. � Figure 1 shows that the incidences of heart disease and television 

viewing correlate well.

2. � 20% of the world population lacks clean water and sufficient food.

3. � The effect of compound X on blood pressure remains to be deter-

mined.

4. � Another important reason for this optimisation is to eliminate 

pollution. 

5. � Synergy will significantly reduce the amount of funding required.

6. � Much work has demonstrated that the spherical Earth travels around 

the similarly shaped Sun. 

Or:  The Earth orbits the Sun.





47Chapter 3  Applying the fundamentals

I beg the reader only to remember that there is no language more 

difficult to write than English. No-one ever learns all that there is 

to be known about it. In the long history of our literature, it would 

have been difficult to find more than six persons who have written 

it faultlessly.

w. somerset maugham

This chapter presents exercises to practise using the suggestions and 

guidelines of the first two chapters. Each of the three exercises is divided 

into two parts. The first part requires you to write your own text. The 

second part offers you the opportunity to improve texts written by former 

students. An improved version of each text follows directly for comparison. 

3.1  Summarising the text “Fighting for Breath”

The first exercise is to summarise the article “Fighting for breath” in less 

than 200 words (box 3.1). Keep in mind that less than 200 words does not 

mean exactly 199 words. If only 50 words are necessary, then so much the 

better. In scientific writing, it is essential to be able to decide what is rel-

evant. The sooner you begin to make such decisions, the more confident of 

your writing skills you will become. 

The aim of the exercise is to learn how to omit needless words and 

build simple sentences to generate a condensed version. This cannot be 

achieved by taking entire sentences or phrases from the original text and 

trying to fit them together. That is plagiarism and must be avoided at all 

costs. 

Here is a suggestion how to avoid plagiarism when making a summary. 

First, note down the salient facts of the original text on a piece of paper. 

Without looking at the original, use these notes to construct a hand-writ-

ten draft of the summary. This should ensure that you use different sen-

tence constructions to the original. Next, compare this first draft with the 

original article. If you find you have used words that were found in the 

original, use a thesaurus or dictionary to find alternatives. You can confirm 

that these words are absent from the original by searching the pdf file of 

the publication. If you cannot find an alternative word for a scientific or 



48 technical term, ensure that the sentence containing this term really is con-

structed in a different way. 

Other solutions are, of course, possible. The most important thing is to be 

aware of avoiding plagiarism. If you practise expressing yourself in your 

own words, phrases and sentences, you will, with time, become adept and 

confident at this task. 

Finally, make sure that you read a printout of your work several times 

to detect typing errors, ensure that the sentences are linked together and 

omit needless words. 

Box 3.1  Summarise the text “Fighting for breath”

Select the salient points in the article's 573 words and try to express them in 
less than 200 of your own. Jot down how many times you read and corrected 
your summary.

Fighting for breath
Dr Mark Porter highlights the severe threat to health posed  

by air pollution and the need to take action.
(BBC Radio Times, 25th Sept. – 1st Oct. 1999, p38,  

reprinted by permission)

The great fog of London in 1952 killed nearly 3,000 people in just four days 
according to this week's Secret History (Tuesday C4). Noxious smog as thick 
as pea soup may be a thing of the past but air pollution remains a major health 
issue that we ignore at our peril.

Traffic fumes are the biggest single source of pollutants. There are now some 
24 million cars, 2.5 million vans, 450,000 trucks, 80,000 buses and 600,000 
motorcycles on our roads (and a host of tractors and lawn mowers off them). 
Total levels of the nastier types of vehicle emission have decreased since the 
introduction of catalytic converters in 1992, but are still too high for comfort. 

There is now good evidence from across western Europe that high pollution 
levels lead to increased hospitalisation of people with chest problems such 
as asthma, particularly during certain atmospheric conditions – for example 
thunderstorms and long sunny periods (ultraviolet light acts on traffic fumes to 
produce ozone – a vital filter in the stratosphere but a highly irritant substance 
when breathed at ground level). The problem isn't confined to cities – ozone 
takes days to form, during which time it can drift. One of the highest readings 



49taken in a recent ground-level ozone survey wasn't in London but in a pub car 
park in a Cotswold village near my home!

The relationship between air pollution and chest problems is complex. We re-
main unsure what effect it has on people with perfect lungs and there is no hard 
evidence that it is responsible for the dramatic rise in the incidence of asthma in 
the UK. We may have one of the highest rates of asthma in the world (at least 
one in ten children), but data from across the globe suggests there is no causal 
relationship. New Zealand has some of the cleanest air in the world but a high 
rate of asthma, and heavily polluted countries in eastern Europe have some of 
the lowest rates. Air pollution does worsen asthma (and hay fever for that mat-
ter), but it doesn't seem to cause it.

Staying indoors can be bad for your health, too. We spend around 90 per 
cent of our time indoors and recent studies suggest that air quality is worsening 
there, too, thanks to our modern airtight homes. The United States Environ-
mental Protection Agency recently analysed samples of household dust and 
found levels of toxic heavy metals (such as lead and mercury) and pesticides 
that would mean the dust would be labelled hazardous waste if it was on the 
back of the truck! Other potentially dangerous pollutants discovered included 
the traffic pollutants carbon monoxide and nitrous oxide (from cooking and 
fires), and solvents from household products, including the cancer-causing 
tetrachloroethylene – levels of which sometimes exceeded World Health 
Organisation safe maximum limits for outdoors, let alone indoors.

The Government is trying to improve air quality but, as recent transport pro-
posals have highlighted, it's a political minefield and an uphill struggle. It has 
also commissioned a survey of indoor pollution that is expected to result in 
new building regulations aimed at improving ventilation, but any benefits will 
be limited to newly built homes and offices. The real impetus for change must 
come from within – it's time we all shouldered the responsibility for the pollution 
we produce, both indoors and outdoors. Collective campaigns and legislation 
are all well and good, and much needed, but it's up to individuals to make them 
work.



50 3.2  Improving four summaries of “Fighting for Breath”

Sections 3.2.1 to 3.2.4 present four summaries for improvement. How 

do they compare with yours? Do they have the same major points? Are 

they shorter or longer? How would you improve your summary? Like the 

four summaries here, yours probably has its good points, but it is also most 

likely in need of improvement. To see how, where and why the four sum-

maries need attention, each has a set of specific comments and commands 

numbered in blue. The summaries were then modified to take these into 

account and generate the improved versions. Inserted text is in blue, de-

leted text has been removed.

The comments and commands numbered in blue were generated using 

the suggestions and questions for improving texts outlined in box 3.2. The 

specific suggestions and questions are applicable to almost every scientific 

text. They are, however, not tablets of stone; they can be varied as can the 

order in which they are applied. What is important is that you question 

how a text is written and that you believe that every text has potential for 

improvement. Learn to attack a text, to look for chances to remove words, 

to call the meaning into doubt and to suggest other ways of expressing 

the thoughts. In writing, nobody is really wrong; there are just different 

points of view.

Brief examination of the four summaries illustrates the utility of the 

contents of box 3.2 for the identification of areas to improve. In the first 

summary (3.2.1), the paragraph construction is the major issue. Attending 

to the paragraph structure leads immediately to a solid summary with the 

major points. In the second (3.2.2), the paragraph construction is also at 

fault. However, the more significant flaw is that the summary has consider-

ably exceeded the limit of 200 words. This one is therefore an opportunity 

to omit needless words. Summary 3 (3.2.3) has deficiencies in sentence 

construction as well as a limited vocabulary. Summary 4 (3.2.4) is very good 

as it stands, containing all the salient points. It only needs to be converted 

into formal English. 

The students were supposed to use their own words as much as pos-

sible. Did they? The author of the first summary made an excellent at-

tempt. The efforts of authors 3 and 4 are acceptable. In contrast, the author 

of summary 2 could have made a greater attempt to find alternative words. 

This is one of the main reasons why the summary exceeds the limit of 200 

words.
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your own standard of writing. Clive James, the Australian television critic 

and author, provides support for this statement. In his autobiography, 

“Unreliable Memoirs”, he states that he learnt his trade as a writer by cor-

recting other people's work. 

This section ends with my summary of “Fighting for Breath” (3.2.5) 

which contains just 57 words in three sentences. Nevertheless, it can cer-

tainly still be bettered. Can you suggest how to strengthen it?

Box 3.2  Identifying problems in written work

1.  Read rapidly through a text to obtain an overview. Mark and correct spelling 
mistakes as well as expressions that are not formal. Underline sentences that 
require a linking word. Ask the questions “Does the text make sense?” and “Do 
I understand what is meant?” If not, mark these parts of the text. Are there large 
parts of the text that you do not understand? Then stop reading and discuss 
them, either in person or electronically, with the author.

2.  If you feel that you understand the text, then read it slowly and carefully. Ask 
yourself the following questions:
Are all the paragraphs correct?
Are all the sentences straightforward and simple?
Do all the sentences make sense?
Do all the sentences fit together? Are they linked with the correct words? 
Are there expressions that are repeated throughout the text?
Are there needless words?

3.  Start at the end and read the manuscript backwards, paragraph by para-
graph. This ensures that the beginning and the end of the text are written in the 
same style. Furthermore, if the text has 40 pages, it is easy to run out of steam 
after reading page 20. Consequently, the second half will not be scrutinised as 
well as the first. Starting at the end avoids this little pitfall.



52 3.2.1  Summary 1 “Fighting for breath”

The article “Fighting for breath” is about air pollution, a great global prob-

lem nowadays (1). 

It (2) based on the tragedy in London in 1952 where nearly 3.000 people 

were killed (3). Because (4) of a very noxious fog they were unalbe (5) to 

breathe (1).

“Fighting for breath” says that the different chest problems like asthma 

are not the reason (6) of traffic fumes and pollutants from cooking and 

fires. But (4) that facts (7) can worsen these illnesses rapidly. An example 

is New Zealand where is the cleanest air but nevertheless a high rate of 

asthma patients (1, 3).

So (4, 8) there must be another cause which lead to (9) chest problems.  

Dr Mark Porter, a radio speaker and a journalist, is sure that our airtight 

homes with lots (10) of toxic metals and pesticides are the reason (6) 

therefore (11, 12).

To protect our environment and ourselves (8) we should (13) limit indoor 

and outdoor pollution on the one hand and improve our home air quality 

on the other hand.

Word count: 155

Commentary. I am not sure about making paragraphs. Should there be an 

empty line between two paragraphs or not? Please correct me if necessary 

(1).

1 � Paragraph construction is described in section 2.1.3. You must first decide 
what a paragraph is. Then you have two choices for the layout. You can 
show the start of a new paragraph by indenting the first line and show 
the end of the paragraph with the “enter” key (symbol ¶). This is the lay-
out I always use. The second possibility is to leave an empty line between 
paragraphs and again show the end of the paragraph with the “enter” key. 
Whichever method you choose, do not use the “enter” key at the end of 
each sentence.

2  Part of the verb is missing.
3  The sentence construction is incorrect.
4  Avoid starting sentences with “and”, “but”, “because” or “so”.
5  Switch your spellchecker on.
6 � It is important to understand the difference between “reason” and “cause”.
7 � Always avoid this word. Replace it with a word referring to traffic fumes and 

pollutants.



538 � Look at the use of commas, situation 3, in section 1.2.2.1.
9 � Omit needless words.

10 � Avoid “lots”.
11  Does the article really say this?
12  Avoid ending sentences with “therefore”.
13  A linking word is required.

Improved summary 1

The article “Fighting for breath” is about air pollution, a great global 

problem nowadays. It is based on the tragedy in London in 1952 in which 

nearly 3,000 people were killed. They were unable to breathe because of a 

very noxious fog. “Fighting for breath” says that the different chest prob-

lems like asthma are not caused by traffic fumes and pollutants from cook-

ing and fires. However, these emissions can worsen these illnesses rapidly. 

An example is New Zealand which has very clean air but nevertheless a 

high rate of asthma patients. Thus, there must be another cause of chest 

problems. Dr Mark Porter, a radio speaker and a journalist, is sure that our 

airtight homes with high levels of toxic metals and pesticides are one of 

the causes.

To protect our environment and ourselves, we should, therefore, limit 

indoor and outdoor pollution on the one hand and improve our home air 

quality on the other hand.

Word count: 156



54 3.2.2  Summary 2 “Fighting for breath” 

Dr Mark Porter writes in his article (1) “Fighting for breath” about the 

problems of our modern time (1) such as air pollution and diseases. 

(2) In 1952 (3) the Great Fog killed nearly 3000 people (4) caused by a 

combination of two high-pressure fronts creating a temperature inver-

sion (5). 

The biggest (6) single source of pollutions are (7) the traffic fumes. Even 

the introduction of the catalytic converters in 1992 couldn't (8) solve the 

problem (9). This (1) environmental pollution is a factor in diseases like 

asthma, but the relationship between air pollution and chest problems is 

complex (10). Great Britain has one of the highest rates of asthma in the 

world, at least one in ten children! (11, 12) But (13) globally, there is no 

clear relationship. Because (13) New Zealand has some of the cleanest air 

in the world, but a high rate of asthma (2, 14). 

(2) Another problem of the (1) traffic fumes is that they (1) produces (7) 

ozone. Not only cities are involved with this problem, also villages out-

side of the city (1, 14, 15).

One solution could be to stay inside for the whole day but it isn't! (8, 12, 

15) Many people spend 90 per cent of their time indoors, but this could 

be bad for their health too (16). The (17) household dust includes (18) 

often toxic heavy metals (such as lead and mercury) (19) or pesticides. 

Carbon monoxide, nitrous oxide or cancer-causing tetrachlorethylene are 

only some examples (16).

It is fine (20, 21), that the population gradually gets to know (1, 22) about 

air pollution and his (23) risks. But (13) now it's (8) the time not only to 

speak about it (1) but also to live it (20). 

Word count: 258 

1  Omit needless words.
2  These sentences should be in the same paragraph. 
3  Look at the use of commas, situation 3, in section 1.2.2.1.
4  This information is in the wrong place.
5 � Is this a new paragraph or not? It does not fit with your paragraph 

formatting.
6 � Avoid big in scientific writing. There are so many alternatives. Use a 

thesaurus to find them.
7 � The subject and verb do not agree. Did you do a grammar check?



558 � Always write out these forms.
9 � Which problem do you mean? Be more specific.

10 � Improve the structure of this sentence using a linking word.
11 � Something is missing at the end of this sentence.
12 � Avoid exclamation marks.
13 � Avoid starting sentences with “and”, “but”, “because” or “so”.
14 � These are not complete sentences.
15 � Make the sentence positive and clearer.
16 � Delete this sentence. It contains unnecessary detail. 
17 � “The” should be deleted. “Household dust” is considered to be the same 

all over the world.
18 � This word is used incorrectly.
19 � Delete the text in the brackets. The information is not essential.
20 � Find a more active word.
21 � Look at the use of commas, situation 4, in section 1.2.2.1.
22 � Avoid “get”.
23 � Use “its” to refer to things.

Improved summary 2 

Dr Mark Porter writes in “Fighting for breath” about current problems 

such as air pollution and diseases. In 1952, the Great Fog, caused by a com-

bination of two high-pressure fronts creating a temperature inversion, 

killed nearly 3,000 people.

The greatest single source of pollution is traffic fumes. Even the intro-

duction of the catalytic converters in 1992 has not reduced their produc-

tion. Environmental pollution is a factor in diseases like asthma; however, 

the relationship between air pollution and chest problems is complex. 

Great Britain has one of the highest rates of asthma in the world with at 

least one in ten children suffering. However, globally, there is no clear rela-

tionship. New Zealand has the cleanest air in the world, but also has a high 

rate of asthma. In addition, traffic fumes also produce ozone. Ozone affects 

both cities and the countryside.

One solution could be to stay inside for the whole day; however, this 

would be a mistake. Household dust often contains toxic heavy metals or 

pesticides.

It is important that the population gradually learns about air pollution 

and its risks. Now, it is time not only to speak but also to act. 

Word count: 192
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The article deals with air pollution in the UK which is to a large part (1) 

caused by traffic fumes, although the invention of catalytic converters 

brought a first amelioration (2).

Air pollution is still a major health issue, but the relationship between air 

pollution and health is complex. High pollution levels lead to increased 

hospitalization of people with chest problems. However (3) asthma 

incidence (4) is (5) not necessarily correlated with air pollution (6). 

Asthma (7) does not seem to be caused by air pollution (6), but worsened 

(8). Additionally, air pollution (6) also became (9) an indoor problem, (10) 

which is usually underestimated.

The government tries (11) to reduce air pollution by setting laws, but 

everyone is appealed upon (12) taking responsibility on his (13) own.

Word count: 114

1  Omit needless words.
2  This sentence is too complex.
3  Look at the use of commas, situation 3, in section 1.2.2.1.
4  Improve this expression.
5  This word is incorrect.
6 � The expression “air pollution” occurs three times in quick succession. Find 

other words so that it occurs only once.
7 � A linking word is missing.
8 � Rewrite this sentence in the active form. Make sure that the cause  

is in the last part.
9 � The tense is incorrect. Your sentence means that it is no longer  

a problem.
10 � Improve the connection of “which” to “problem”.
11 � The tense is incorrect. Your sentence means that the government is not 

trying all the time. Or is that the meaning you want to express?
12 � You have made an excellent attempt to use your own words. Unfortunately, 

this is not the right expression.
13 � You should include the other half of the population.



57Improved summary 3

The article deals with air pollution in the UK. This is mostly caused by 

traffic fumes, although the invention of catalytic converters brought a first 

amelioration.

Air pollution is still a major health issue, but the relationship between 

air pollution and health is complex. High pollution levels lead to increased 

hospitalization of people with chest problems. However, the incidence of 

asthma does not necessarily correlate with poor air quality. Indeed, traffic 

fumes seem only to worsen asthma, but not to cause it. Additionally, air 

pollution has also become an indoor problem, the extent of which is usu-

ally underestimated.

The government is trying to reduce air pollution by setting laws, but 

everyone is requested to take responsibility on his or her own.

Word count: 121

3.2.4  Summary 4 “Fighting for breath”

Air pollution, mainly caused by traffic fumes, is one of the major health 

issues in the UK. High pollution levels are discussed (1) to lead to chest 

problems, although the relationship is complex. But (2) also (3) air pol-

lution indoors can lead to serious health problems. Recently (4) analysis 

of household dust found levels of toxic heavy metals and pesticides (5). 

Although the government is trying to improve air quality it's (6) up to the 

individuals to take action for a (7) healthier air (8).

Word count: 70

1  This word is incorrect.
2  Avoid starting sentences with “and”, “but”, “because” or “so”.
3  Place “also” closer to the verb.
4  Look at the use of commas, situation 3, in section 1.2.2.1.
5  Something is missing.
6  Always write out these forms.
7 � The “a” can be deleted. Healthier air is unique; there are not several differ-

ent types. Look at guideline 3 in box 1.5. 
8  Write this sentence more directly.



58 Improved summary 4 “Fighting for breath” 

Air pollution, mainly caused by traffic fumes, is one of the major health 

issues in the UK. High pollution levels are thought to lead to chest prob-

lems, although the relationship is complex. However, air pollution in-

doors can also lead to serious health problems. Recently, analysis of house-

hold dust found levels of toxic heavy metals and pesticides above normal 

thresholds. The government is trying to improve air quality; nevertheless, 

it is up to everyone to take action for healthier air.

Word count: 79

3.2.5  Summary of “Fighting for breath” (Tim Skern)

Air pollution, both outdoor from traffic fumes and indoor from con

taminated dust, significantly affects our health. Poor air containing UV-

induced ozone has not been definitively shown to cause respiratory dis-

ease; however, it does appear to worsen ailments such as asthma. New 

governmental regulations may help, but the responsibility for improve-

ment ultimately rests with us, the pollution producers.

Word count: 57, 3 sentences, read five times. Checked for own words.



593.3  Writing abstracts for scientific presentations

Anything of importance can be said in 15 minutes.

ludwig wittgenstein

The first scientific text written by graduate students is usually an ab-

stract of their work for a thesis committee or for a presentation at a scien-

tific meeting. As they begin their writing, students usually ask “What is 

actually the difference between an abstract and a summary?” The answer 

is that there is essentially no difference. The Oxford English dictionary 

defines an abstract as a summary, especially of a scholarly piece of work. 

Thus, “abstract” is the word generally used by the scientific community for 

a summary.

Writing well-crafted abstracts is an important skill. For instance, imag-

ine you are about to attend your first conference and wish to present your 

work. You will be asked for an abstract of your work when you register for 

the conference. The organisers will then use the abstract to select those 

participants who will give an oral presentation and those who will show 

a poster. Note that an oral presentation has the stronger impact. The or-

ganisers usually base their decision on the novelty of the work and the 

quality of the abstract. The writer of a concise and well-structured abstract 

has therefore a higher probability of being selected for an oral presenta-

tion. The abstract is even more decisive at some more exclusive meetings. 

Here, it may even determine who will be invited to attend and who can 

present data. 

Practice in the writing of abstracts is, therefore, essential. An excellent 

exercise for this purpose is to write an abstract on your own work in just 

three sentences or less. I introduced this constraint into abstract writing 

after hearing a talk from Konrad P. Liessmann on Ludwig Wittgenstein. 

During the talk, Liessmann referred to the aphorism at the start of this 

section. For abstract writing, it can be rewritten as “Anything of impor-

tance can be summarised in three sentences.” 

Try this exercise now. It will force you to combine your writing skills 

with your understanding of your project. If you are an undergraduate 

without your own project, summarise a recent laboratory practical in three 

sentences. In the end, it does not really matter which theme you choose as 

long as you can condense it into just three sentences.



60 3.4  Improving four abstracts

Students in my course are also requested to write a three sentence ab-

stract. This forms an integral part of a ten minute oral presentation of 

their own work or of a publication from the scientific literature. At the 

end of the presentation, the audience discusses the quality, precision and 

relevance of the abstract as well as the use of English. In addition, the stu-

dents receive ideas on how to improve their abstract. 

Four abstracts in need of strengthening are given in sections 3.4.1 to 

3.4.4. Each is followed by an improved version. The first abstract is a ficti-

tious idea for an exercise on body decoration used in my course. It com-

prises four sentences instead of three and is rather confused. Nevertheless, 

the comments and commands numbered in blue show that it can be rap-

idly shortened to three sentences without loss of information and that the 

abstract can be substantially clarified. The other three abstracts were part 

of an oral presentation based on the publications cited at the bottom of 

each abstract. All three abstracts can be rapidly improved by one round of 

editing using the guidelines in box 3.2.

The number of comments and commands for each abstract may seem 

excessive, considering that each one is so short. One of the reasons for the 

number of comments is that writing abstracts can be very tricky. Often, 

students state that writing an abstract of a published paper was one of the 

most exacting tasks they had ever done. The reason is immediately appar-

ent. The students had to take an entire publication, not just a short text 

like “Fighting for Breath”, and rephrase it in three sentences without sub-

mitting to the temptation of taking phrases from the original abstract. De-

spite the difference in length between a publication and the text “Fighting 

for Breath”, the technique for writing the abstract should still be the same. 

Put the publication away, note down the salient points, sketch with pen 

and paper the first draft and search for alternative words. 

Look again at your own abstract. How many of the comments and com-

mands would apply to yours? Why not give your abstract to your colleagues 

and see what comments they have? Use their comments to produce an im-

proved version and file them for the future.



613.4.1  Abstract 1 

The fashion of body decoration: risk of disease  

and psychological effects

Medical examinations and psychological surveys were done on differ-

ent body decoration fashion (1) amongst people of young generation (2). 

Over 10000 were involved (3) in the examinations including blood tests 

for hepatitis C virus as well as psychological surveys (4). The results show a 

dependence of the rate (5) of positive hepatitis C virus infection (2) tests 

on the (6) age and on the time when (7) the body decorations were done. 

The psychological effects of body decoration vary with age (4). 

Word count: 73 

1 � There are too many nouns in a row. In addition, the reason why you did the 
study should be clearer.

2  Omit needless words.
3  Include this information in the first sentence.
4 � The abstract can be simplified and shortened to three sentences. First, 

describe the results of the medical examinations and then those of the 
psychological surveys.

5 � A rate is a measure of the change of a quantity per unit time. It is therefore 
the wrong word in this sentence.

6  A word is missing.
7  Improve this expression.

Improved abstract 1

The fashion of body decoration: risk of disease  

and psychological effects

Medical examinations and psychological surveys were done on 10,000 

young people to determine the differences in and effects of body decora-

tion. The examinations tested blood samples for hepatitis C virus; the re-

sults showed that the probability of a positive hepatitis C virus test depends 

on the person's age and the age at which the body decorations were done. 

The psychological surveys revealed that the effects of body decoration vary 

with age.

Word count: 71 



62 3.4.2  Abstract 2 

Arachnophobia

Arachnophobia is an abnormal and persistent fear of spiders which re-

sults in symptoms such as (1) feelings of panic, physiological and motor 

responses (2). Swedish studies have shown (3) that probands (4) identified 

spiders on different (1) pictures faster (5) than harmless objects (mush-

rooms or flowers) (6). Arachnophobics (7) detected the spiders even faster 

(5) than non-arachnophobics, so the fear of spiders enabled them to react 

more rapid (8).

Word count: 59
Ohman et al. (2001) Emotion Drives Attention: Detecting the Snake in the Grass. J. Exp. 

Psychol. Gen. 130, 466–478. (Abstract available through PubMed.)
Roach, J. (2001) Fear of Snakes, Spiders Rooted in Evolution, Study Finds.  
http://news.nationalgeographic.com/news/2001/10/1004_snakefears.html

1 � Omit needless words.
2  Improve the sentence construction.
3  You should first state the object of the study, not the result.
4 � The use of the word “proband” is incorrect. See box 3.3 for an explanation.
5  Use a better word or expression. 
6  Remove the brackets.
7  Insert a linking word.
8  Improve the sentence construction and state the conclusion.

Improved abstract 2

Arachnophobia

Arachnophobia is an abnormal and persistent fear of spiders which 

results in feelings of panic as well as causing physiological and motor 

responses. Swedish studies investigated whether trial subjects could in-

dentify spiders on pictures more rapidly than harmless objects such as 

mushrooms or flowers. Arachnophobics indeed detected the spiders even 

more quickly than non-arachnophobics did; thus, the authors conclude that 

the fear of spiders increased the speed of reaction of arachnophobics.

Word count: 71



633.4.3  Abstract 3

Acrylamide

Acrylamide is (1) a maybe (2) carcinogenic (2) substance (1), which (1) is 

used in the chemical industry and can be formed by (3) Maillard-reaction 

in food (4). A study, done in Switzerland (1), examined how the chemical 

content of the almonds and the temperature during preparation affected 

Acrylamide (5) formation in this foodstuff. A decreased (6) temperature 

for preparation (7) as well as employing almonds with modest amounts 

of unbound asparagine (7) enabled a noteworthy decrease (6) to be accom-

plished (8).

Word count: 67
Amrein et al. (2005) Acrylamide in Roasted Almonds and Hazelnuts. J. Agric. Food Chem. 

53, 7819–7825. (Abstract available via PubMed.)

1  Omit needless words.
2  Improve this word.
3 � The definite article is required because the Maillard reaction is specified. 

Look at guideline 2 in box 1.5.
4  The sentence should be simplified. 
5  Chemicals are not capitalised.
6  The word “decrease” appears twice in one sentence.
7  Look at the use of commas, situation 2, in section 1.2.2.1.
8  Simplify the sentence and make it more direct.

Improved abstract 3 

Acrylamide

Acrylamide, a putative carcinogen, is used in the chemical industry; it 

can also be formed by the Maillard-reaction in food. A Swiss study exam-

ined how the chemical content of the almonds and the temperature dur-

ing preparation affected acrylamide formation in this foodstuff. A lower 

temperature for preparation, as well as employing almonds with modest 

amounts of unbound asparagine, clearly decreased the production of acry-

lamide.

Word count: 64



64 3.4.4  Abstract 4 

Is DDT a justifiable weapon to fight malaria?

Dichlorodiphenyltrichloroethane (DDT) is a controversial weapon in 

the fight against malaria, one of the (1) serious public health problems in 

the world (2). Data (1) from the Pan-America Health Organization reveals 

that the (1) malaria cases clearly go down (3) when (1) house spraying (3) 

goes up (3). Enviromentalists (4) are concerned about DDT effects (3) on 

(5) environment and human health, it (6) is however the (1) potent weapon 

against the malaria mosquitoes (3, 7).

Word count: 61 
Attaran et al. (2000) Balancing Risks on the Backs of the Poor. Nature Med. 6, 729–730. 

(Article available via link through PubMed.)
Duke University Integrated Toxicology Program and Superfund Basic Research Center. 

(2002) The Malaria-DDT Dilemma: Science, Policy, and Law.
www.nicholas.duke.edu/solutions/documents/Malaria_DDT_Symp_Agenda11-02.

pdf

1  One or more words are missing.
2  Omit needless words.
3  Improve this expression.
4  Switch on your spellchecker.
5 � “The” is required before environment (only one) but not human health  

(all embracing).
6  It is not clear what “it” refers to.
7  Improve the sentence construction.

Improved abstract 4 

Is DDT a justifiable weapon to fight malaria?

Dichlorodiphenyltrichloroethane (DDT) is a controversial weapon in 

the fight against malaria, one of the most serious global public health 

problems. Analysis of data from the Pan-America Health Organization re-

veals that the number of malaria cases clearly decreases when the number 

of houses sprayed increases. Environmentalists are concerned about the 

effects of DDT on the environment and human health; however, DDT is 

still the most potent weapon against the mosquitoes carrying the malaria 

parasite.

Word count: 73



65Box 3.3  Who takes part in a clinical study or trial?

In abstract 2, the author uses the word “proband” to describe someone tak-
ing part in a clinical study. In German, “proband” would be correct; in English, it 
is incorrect. The most apt word in English depends on the circumstances of the 
person taking part in the study. The possibilities include include “volunteer”, “par-
ticipant”, “test subject” and “trial subject”. Note the subtle differences between 
them. The FDA (Food and Drug Administration) of the USA recommends “trial 
subject”. If the trial subjects are ill, the word “patient” may also be used. 

In scientific English, “proband” is used to describe members of a family who 
are being tested for the presence of a particular genetic trait. A paper on the 
genetic background of colour blindness on a Pacific island is an excellent exam-
ple (Sundin et al., 2000). 

3.5   What is science?

The most exciting phrase to hear in science, the one that heralds 

new discoveries, is not “Eureka!” (“I found it!”)  

but rather, “Hmmm … That's funny …”

isaac asimov

The third exercise in this chapter asks you to answer to the question 

“What is science?” Box 3.4 provides both a framework and some specific 

vocabulary to express your thoughts. To further stimulate your imagina-

tion, box 3.5 has eight texts from eminent scientists on various aspects of 

science. Whether they provide inspiration or not, the texts are full of use-

ful scientific words. If you are still searching for more background on how 

science is done, the journal “Science” published an unusual article on how 

discoveries are made (Koshland, 2007).

You may think that the meaning or definition of science is purely aca-

demic. I disagree. In 2005, a judge in Pennsylvania gave a verdict instruct-

ing schools in the local district to eliminate all mention of intelligent design, 

supposedly an alternative to the theory of evolution, from school science 

courses. To arrive at his ruling, the judge first arrived at his own definition 

of science and then used this definition to demonstrate that intelligent de-

sign is not science (Mervis, 2006). This example highlights the importance 

of defining what science is and shows that the definition has a practical 

value. There are further references to the use of the definition of science to 

support the theory of evolution in the references to this chapter.



66 Box 3.4  “What is Science?” Answer this question  
in less than 300 words

Use at least three but not more than five paragraphs. Each paragraph should 
contain a set of ideas. Make sure that the sentences have a logical order and 
are linked together. Concentrate on writing short sentences that contain only 
one idea per sentence. The words below should not only be useful for this exer-
cise but also serve to extend the basic list of words in box 1.7. 

Questions
How?
How much?
What if?
Why?

Verbs 
assume 
diminish
elucidate
lessen
postulate
preclude
presume
reduce
reveal
speculate
visualise
wonder

Nouns
conjecture
conundrum
creativity
curiosity
enigma
fantasy
fortune
imagination
insight
invention
link
luck
paradigm
perception
postulate
prediction
proof
puzzle

rigour
serendipity
support
thought
truth
vision
wonder

Adjectives,  

adverbs
inquisitive
precise
repeatable
reproducible
specific
testable
valid
viable



67Box 3.5  Scientists on science

Science cannot be divided into what is up to date and what is merely of anti-
quarian interest; it is to be regarded as the product of a growth of thought.

Peter Medawar in “The Threat and the Glory: Reflections on Science and 
Scientists”

Science differs from other realms of human endeavour in that its substance 
does not derive from the activity of those who practise it.

Rosalind Franklin in a letter to Barry Commoner (quoted by Brenda Maddox in 
“Rosalind Franklin: The Dark Lady of DNA”)

In science, as in other fields of endeavour, one finds saints and charlatans, 
warriors and monks, geniuses and cranks, tyrants and slaves, benefactors and 
misers ... Readers may suspect me of being in the pay of companies making 
agrochemicals, drugs, genes, or nuclear power plants, but I have no vested 
interest in any of these. My sole interest is in the survival of Nature and of civili-
sation.

Max F. Perutz in “Is Science Necessary?”

The task of the scientist is not just to see what nobody has yet seen. It is also 
to see what everybody has seen and to think what nobody has thought.

Arthur Schopenhauer

Late, very late, I discovered the true nature of science, of how it proceeds, of 
the men who do it. I came to understand that, contrary to what I had believed, 
the march of science does not consist in a series of inevitable conquests, or 
advance along the royal road of human reason, or result necessarily and inevi-
tably from conclusive observations dictated by experiment and argumentation. 
I found in science a mode of playfulness and imagination, of obsessions and 
fixed ideas. To my surprise, those who achieved the unexpected and invented 
the possible were not simply men of learning and method. More than anything 
else, they possessed extraordinary minds, enjoyed the difficult, and often were 
creatures of amazing vision. Those in the front ranks displayed exotic blends of 
passion and indifference, of rigor and whimsy, naïveté, and the will to power, in 
a triumph of individuality.

Starting to work in Andre Lwoff's laboratory at the Pasteur Institute, I found 
myself in an unfamiliar universe of limitless imagination and endless criticism. 
The game was that of continually inventing a possible world, or a piece of possi-
ble world, and then of comparing it with the real world. Doing experiments was 
to give free rein to every idea that crossed my mind ...

Francois Jacob in “The Statue Within: An Autobiography”



68 Hypothesis formation is an exercise in the use of the imagination to explain 
data and to make predictions.

Baruch S. Blumberg in his autobiography “Hepatitis B: The Hunt for a  
Killer Virus”

I have never done anything “useful”. No discovery of mine has made, or is 
likely to make, directly or indirectly, for good or ill, the least difference to the 
amenity of the world. I have helped to train other mathematicians, but math-
ematicians as the same kind as myself, and their work has been, so far at any 
rate as I have helped them to it, as useless as my own. Judged by all practical 
standards, the value of my mathematical life is nil; and outside mathematics it is 
trivial anyhow. I have just one chance of escaping a verdict of complete triviality, 
that I may be judged to have created something worth creating. And that I have 
created something is undeniable: the question is about its value.

The case for my life, then, or for that of any one else who has been a math-
ematician in the same sense in which I have been one, is this: that I have added 
something to knowledge, and helped others to add more; and that these some-
things have a value which differs in degree only, and not in kind, from that of 
the creations of the great mathematicians, or of any of the other artists, great or 
small, who have left some kind of memorial behind them.

G. H. Hardy in “A Mathematician's Apology”

Tim Skern comments: I have to disagree most strongly with you,  

Mr. Hardy. The Hardy-Weinberg equilibrium (Hardy, 1908; Weinberg, 

1908) was and still is extremely useful. 100 years after its formulation, 

geneticists continue to make use of it.

I just like to know why things happen and I think that is probably something 
we have inherited. Curiosity about things, why things happen, can prepare 
you for how you live in the world. It has great survival value, this sort of curios-
ity, and it is a question of how your curiosity is directed. Many people are very 
curious about things, are obsessed about things, which you could say have no 
consequence.

James Watson answering the question “Why do scientists do science?” in the 
book “On Giants’ Shoulders” by Melvin Bragg.



693.6  Improving four texts on “What is science?” 

Students' texts on “What is science?” generally cover a range of opin-

ions, depending on the backgrounds of the students, their maturity and 

their fields of study. The four (3.6.1 to 3.6.4) chosen for this section are 

all excellent examples. All are creative and stimulating, but, of course, all 

need work. Most of the comments and commands again focus on formal 

English and writing technique. One comment, on the misuse of the words 

“prove” or “disprove”, is found in the comments on the first three texts. Box 

3.6 explains in detail the background to the meaning and proper use of 

these two words. 

Look at the improved versions and examine closely the modifications. 

This single round of improvement has greatly smoothed them over. Nev-

ertheless, all of them still require a second round. Use the guidelines in 

box 3.2 to identify parts to be strengthened and decide on the changes you 

would make next.

This chapter was designed not only to develop your writing technique, 

but also to stimulate you to ponder important questions of our time and 

to reflect on the nature of science itself. 

Box 3.6  Using the words “prove” and “disprove”

 “Prove” is an interesting word. In former times, it meant “to test” as in the 
sentence “The exception proves (i.e. tests) the rule.” Over time, it has evolved to 
mean nowadays “demonstrating something with certainty”.

This explanation illustrates why “prove” and “disprove” should not be used 
with the word “hypothesis”. Scientists put forward a hypothesis (or an idea or a 
conjecture or a postulate) to answer a question or tackle a problem. They then 
set out to test the hypothesis. They look for evidence in support of the hypoth-
esis or evidence indicating that the hypothesis is false. They do not set out to 
prove or disprove a hypothesis.

If a hypothesis holds true for a large number of observations or measure-
ments, it may develop into a theory (for example, Darwin's theory of evolution or 
Einstein's theory of relativity). If the theory turns out always to be true, it may be 
called a law (for instance, Mendel's laws of heredity or the laws of thermody-
namics). “Prove” and “disprove“ can be used for a theory or a law. 



70 3.6.1	 Text 1 “What is science?”

There are (1) many subjects, which (1) have been given the attribute “sci-

entific”. Several of this (2) “sciences” are working together on a problem, 

while others are competing in their opinions. To answer the question 

after (1) the general characteristics of science, it is necessary to define 

what all scientific fields have in common.

Lexica tell us that science is the entirety of knowledge, referring to one 

subject, which is put in a logical relation by the methodological process 

of interdisciplinary reproducible research and cognition to find reality 

(3).1 

A scientist is then someone who is aiming (4) to increase the knowledge 

within his (5) research field. He/She (6) does this by developing mental 

or physical experiments based on his/her (6) hypothesis. The later (7) 

are themselves made from logical deduction of already (1) existing and 

proven theories. By proving (8) his/her ideas (6), the scientist is able to 

define increasingly the limits of probability, (9) that a certain phenomena 

(10) happens (11).

Nonetheless (12) every scientist has to find out, (9) that there will never 

be absolute security (13), randomness will always play a role, too (14). 

There is a science even about this randomness which tries to specify it 

and to keep it within certain limits.

So (12, 15) all in all (1) science is the dream of understanding a real world, 

(9) that is in itself not existing (16), because it unexceptionally (13) 

depends on the perspective of the observer and can, therefore, never be 

absolutely certain and objective (17).

Word count: 226
1  Translated from Brockhaus

1 � Omit needless words.
2 � Did you read your work?
3 � This direct quote should be in quotation marks.
4 � The tense is incorrect. 
5 � You should include the other half of the population.
6 � Avoid writing he/she or his/her in these sentences.
7 � This word fooled your spellchecker. Consequently, the whole paragraph 

became difficult to understand. 
8 � Use “prove“ only for theories and laws. See box 3.6 for further information.



719 � Look at the use of commas, situation 4, in section 1.2.2.1.
10 � The singular of this word is required here.
11 � The construction of this sentence is poor.
12 � Look at the use of commas, situation 3, in section 1.2.2.1.
13 � Find a better word.
14 � Avoid ending a sentence with “too”.
15 � Avoid starting sentences with “and”, “but”, “because” or “so”.
16 � The construction of the negative is incorrect.
17 � This sentence is too long and complex.

Improved text 1

Many subjects have been given the attribute “scientific”. Several of these 

“sciences” are working together on a problem while others are competing 

in their opinions. To summarise the general characteristics of science, it is 

necessary to define what all scientific fields have in common.

Lexica tell us that “science is the entirety of knowledge, referring to one 

subject, which is put in a logical relation by the methodological process of 

interdisciplinary reproducible research and cognition to find reality.”1 

A scientist is then someone who aims to increase the knowledge within 

his or her research field. Scientists do this by developing mental or physi-

cal experiments based on their hypotheses. The latter are themselves 

made from logical deduction of existing and proven theories. By testing 

their ideas, scientists are able to define increasingly the limits of probabil-

ity and predict whether a certain phenomenon will happen. 

Nonetheless, every scientist has to find out that there will never be ab-

solute certainty; in addition, randomness will always play a role. There is a 

science even about this randomness which tries to specify it and to keep it 

within certain limits.

Thus, science is the dream of understanding a real world that in itself 

does not exist, because it absolutely depends on the perspective of the ob-

server. Science can, therefore, never be absolutely certain and objective.

Word count: 220

1  Translated from Brockhaus



72 3.6.2  Text 2 “What is science?”

Once upon a time there was curiosity. That was the time when the fairy 

tale of science started. I call it (1) fairy tale because science is a never-

ending story.

At the beginning of any scientific work, there is always a question. Often 

(2) this question is related to a problem of every day life. In former days 

(2) scientists solved a lot of (3) difficult problems, like diseases (4). Dur-

ing (5) the years (2) our life standard (6) increased (7), because of (8) the 

interventions (5) scientists made in the past (9). 

Another motivation for science is often a discovery. Something interest-

ing we observed, for example, in the (10) nature (11). We are curious 

about it and want to find an explanation for it. 

(12) Scientific work is a puzzle of assumptions, imagination, inference 

and vision. It happens that (9) someone disproves (13) a hypothesis and 

shows that the insight the first scientist had was wrong. This is also a part 

of science; to learn to live with disappointments (14). A scientist should 

never give up and should be able to try experiments again and again.

From this (2) it is becomes clear that science is a never-ending fairy tale.

Word count: 182

1  There is an article missing. Look at guideline 1 in box 1.5.
2  Look at the use of commas, situation 3, in section 1.2.2.1. 
3  Avoid “a lot”.
4  Some words are missing.
5  This word is incorrect.
6  This expression is incorrect.
7  The tense is incorrect. Your sentence means that it is no longer increasing.
8  This expression can be improved.
9  Omit needless words.
10 � This article should be omitted. Look at guideline 3 in box 1.5.
11 � This not a complete sentence. Add the information to the previous sentence.
12 � Is this a new paragraph or not? It does not fit with your paragraph 

formatting.
13 � Use “disprove” for a law or theory. Find a better word. See box 3.6 for 

further details.
14 � The second part of the sentence is lacking a verb and is therefore not a 

complete sentence. Insert a suitable verb. 



73Improved text 2

Once upon a time there was curiosity. That was the time when the fairy 

tale of science started. I call it a fairy tale because science is a never-ending 

story.

At the beginning of any scientific work, there is always a question. Of-

ten, this question is related to a problem of everyday life. In former days, 

scientists solved many difficult problems such as treating diseases. Over 

the years, our standard of living has increased due to the inventions of 

scientists.

Another motivation for science is often a discovery, something interest-

ing we observed, for example, in nature. We are curious about it and want 

to find an explanation for it.

Scientific work is a puzzle of assumptions, imagination, inference and 

vision. Occasionally, someone falsifies a hypothesis and shows that the in-

sight the first scientist had was wrong. This is also a part of science; one 

must learn to live with disappointments. A scientist should never give up 

and should be able to try experiments again and again.

From this, it is becomes clear that science is a never-ending fairy tale.

Word count: 177



74 3.6.3  Text 3 “What is science?”

I think curiosity and the desire to understand the processes of life are 

characteristic to human beings. Over thousands of years, mankind has 

found different ways like (1) magic, religion or science to explain the 

phenomena of nature.

The difference between scientific theories and other approaches is that 

science is based on the existence (1) of evidence. The first step in research 

is to collect (1) hypotheses. By observation (2) the scientist gains insight 

and forms a theory. In an experiment with defines (3) parameters (2) the 

outcome can be measured and ideas can be either proved or disproved 

(4). Nevertheless (2) it’s (5) difficult to deduce (1) from artificially created 

scenarios to universal laws, especially in natural science. In nature (2) a 

lot (6) of variabilities (1) exist, e. g. (7) no human being equals another – 

(8) and those differences can’t (5) be included in experiments (9).

At the beginning of science (2) the motives for research were curiosity, 

imagination and to strive (10) for knowledge. A lot (6) of milestones, such 

as the discovery of Penicillin (11) by Alexander Fleming, were serendip-

ity (12). Nowadays (2) science is of economic importance and has a great 

influence on our everyday life. Medicine, transport and communica-

tion – (8) everything is based on the latest state of knowledge, gained by 

researchers all over the world. 

A lot (6) has changed since the first scientist started to ask questions, 

speculated and developed presumptions. Nevertheless, (13) the basic 

motivation of science – (8) human curiosity – (8) and the complexity of 

nature will always lead to new questions.

Word count: 231

1  Find a better word or expression.
2  Look at the use of commas, situation 3, in section 1.2.2.1.
3  Did you read your work?
4 � Do not use “proved” or “disproved” for ideas. See box 3.6 for  

further information.
5  Always write out these forms.
6  Avoid “a lot”.
7 � Avoid using abbreviations as part of the sentence. 
8  Avoid the dash.
9  The structure of this sentence is poor.



7510  The sentence structure is inconsistent.
11  Chemicals are not capitalised.
12  An adjective is required here.
13  Some words are missing.

Improved text 3

I think curiosity and the desire to understand the processes of life are 

characteristic to human beings. Over thousands of years, mankind has 

found different ways such as magic, religion or science to explain the phe-

nomena of nature.

The difference between scientific theories and other approaches is that 

science is based on the generation of evidence. The first step in research 

is to put forward hypotheses. By observation, the scientist gains insight 

and forms a theory. In an experiment with defined parameters, the outcome 

can be measured and ideas can be verified or falsified. Nevertheless, it is 

difficult to proceed from artificially created scenarios to universal laws, 

especially in natural science. In nature, much variation exists; for instance, 

no human being equals another. Such differences cannot be included in 

experiments.

At the beginning of science, the motives for research were curiosity, 

imagination and the search for knowledge. Many milestones, such as the 

discovery of penicillin by Alexander Fleming, were serendipitous. Nowa-

days, science is of economic importance and has a great influence on our 

everyday life. Medicine, transport and communication are all based on the 

latest state of knowledge, gained by researchers all over the world. 

Much has changed since the first scientist started to ask questions, 

speculated and developed presumptions. Nevertheless, the combination 

of the basic motivation of science, human curiosity, and the complexity of 

nature will always lead to new questions.

Word count: 232



76 3.6.4  Text 4 “What is science?”

Firstly, I would like to present my own general definition of science. 

Science is the human activity in the field between (1) known and (1) 

unknown. The border which divides these areas is not precise. A scien-

tist should possess high intelligence and intuition to balance between 

them (2). The turn over the unknown moves to (3) an unstable world of 

illusions. On the other hand, a natural desire to stay in the safe area of the 

known may results (4) in primitive scientific researches (5).

I have found my favourite definition of science in Pushkin’s poetry:

Experience that is a result of difficult mistakes,

a genius who is a friend of paradoxes,

the spirit of education

prepare many wonderful discoveries.

The origin (6) is very beautiful. One day (7) when my English will be 

(8) good enough (7) I will try again to translate it. This is a very short but 

excellent example of a definition including the main attributes of the ob-

ject: (9) the specificity of scientific activity, the type of person which (10) 

should have (2) deals with science and desirable results. Certainly, it is a 

definition of idealistic science. But (11) it is very important to have such 

ideals in the mind to make scientific work more interesting and, maybe 

(12), more productive.

Word count: 201

1 � You need the definite article here because the “known” and “unknown” are 
assumed to be defined and therefore specific.

2  Omit needless words.
3  This sentence is unclear. My solution is guesswork.
4  Did you read your work?
5  Research is generally singular.
6  I think you mean “original”. Note the difference between the two words.
7  Look at the use of commas, situation 2, in section 1.2.2.1.
8  The tense is incorrect.
9 � The colon is used incorrectly. Two complete thoughts are being separated. 

A full-stop is therefore required. See section 1.2.2.3 for the use of colons.
10  Use “who” when referring to people.
11  Avoid starting sentences with “and”, “but”, “because” or “so”.
12  Find a better word.



77Improved text 4

Firstly, I would like to present my own general definition of science. 

Science is the human activity in the field between the known and the un-

known. The border which divides these areas is not precise. A scientist 

should possess high intelligence and intuition to balance them. Entering 

into the unknown takes us to an unstable world of illusions. On the other 

hand, a natural desire to stay in the safe area of the known may result in 

primitive scientific research.

I have found my favourite definition of science in Pushkin’s poetry:

Experience that is a result of difficult mistakes,

a genius who is a friend of paradoxes,

the spirit of education

prepare many wonderful discoveries.

The original is very beautiful. One day, when my English is good enough, 

I will try again to translate it. This is a very short but excellent example 

of a definition including the main attributes of the object. These include 

the specificity of scientific activity, the type of person who should deal with 

science and desirable results. Certainly, it is a definition of idealistic sci-

ence. However, it is very important to have such ideals in the mind to 

make scientific work more interesting and, perhaps, more productive.

Word count: 202

3.7  Take-home messages from Chapter 3

❚ � Summarise texts and write abstracts in your own words and sentences.

❚ � Never cut and paste other people’s work.

❚ � Be decisive in selecting the salient points.

❚ � Every text can be improved.

❚ � Think about your writing. What might an uninitiated reader think?

❚ � Ask specific questions to identify sentences or paragraphs needing 

work.

❚ � Call every word, sentence and paragraph into question.

❚ � Be aggressive in omitting needless words.

❚ � Read your own texts critically before giving them to someone else.

❚ � Respect other people’s comments and criticisms.
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79Chapter 4  Constructing a scientific manuscript

Gradually the sheer weight of negative evidence began to 

convince me that writing is essentially a matter of saying 

things in the right order.

clive james

Constructing a scientific manuscript is a challenge. It does not matter 

whether an author is writing a manuscript for the first or for the hun-

dredth time. It is hard work to ensure that an anonymous reader, who 

you have never met and who may be unfamiliar with your work, will have 

a chance to comprehend your scientific writing. You must, among other 

things, attempt to clarify your ideas, simplify your sentences, omit needless 

words, improve the quality of the figures containing the data and attend 

to all the other important details necessary for scientific accuracy. The effort 

required to carry out all these tasks should not be underestimated.

The goal of chapter 4 is to help reduce the effort required to construct a 

scientific manuscript. There are suggestions on how to write each of the 

sections and, at the end of the chapter, on how to improve the first draft. 

If you keep these suggestions in mind, you should need less effort to pro-

duce a better quality manuscript. The improvement in quality will be re-

flected in a higher probability of rapid publication; the reduced effort will 

be visible in smaller piles of paper.

4.1  The process of publishing original data in a  
scientific manuscript

Undergraduates and young postgraduate students are often unclear 

about the general process of publishing data in a scientific journal. This 

section aims to provide the background to make the process more trans-

parent. Box 4.1 outlines the most common steps in scientific publication 

as well as the connections between them. The first step, the choice of jour-

nal, is crucial as it defines how you will write your manuscript. Your su-

pervisor or the senior scientist in your laboratory will usually assist you in 

selecting the most suitable one. The final decision will depend, amongst 

other things, on the theme and novelty of your work as well as the amount 



80 of data you wish to publish. You can start the selection process by brows-

ing through journals which you think may be candidates and generating 

an initial short list. Browsing the journals will also start to prepare you 

for writing the manuscript. You will acquire a feeling for the style of the 

journals, the arrangement of the sections, the style of the articles and how 

much data is usually to be found. For clarity, be aware that scientists refer 

to written work before acceptance for publication as a manuscript. After 

publication, scientists refer to the published work as a publication, an ar-

ticle or a paper. 

The choice of journal for submission of your manuscript is nowadays 

also heavily influenced by the so-called impact factor of the journal. Your 

supervisor may ask you to find out the impact factors of the journals on 

your short list. He or she may be trying to increase the number of impact 

factors collected per year as this is a common, if controversial, method 

of evaluating scientific output. The impact factor of a scientist may count 

towards promotion, an award for more equipment from a university or 

funding from agencies that support scientific work. Box 4.2 provides more 

information on impact factors and their calculation.

Once you have chosen your journal, you can start to write the manu-

script, proceeding through the straightforward steps two to four in box 4.1. 

In step five, the manuscript is submitted to the journal and now enters the 

hands of the journal’s editor. The subsequent steps six and seven, the role 

of the editor and peer review, are at the heart of the process of publishing 

scientific data. They are also the two steps about which most young scien-

tists have questions. How does someone become an editor? What does an 

editor do? What is peer review and how does it work?

Let us answer these questions one by one. Editors of journals are usually 

chosen by the publishers of journals for their scientific standing. An edi-

tor’s reputation should guarantee the scientific quality and integrity of a 

journal and attract manuscript submissions. The first thing an editor does 

on receiving a manuscript is to examine whether it falls within the scope 

of the journal. If this is the case, the editor will send the manuscript out 

for peer review. 

Peer review is the name given to the anonymous evaluation process 

which is almost universally employed to gauge the suitability of a manu-

script for publication. Peers in the language of science are respected mem-

bers of the community who have published extensively in a particular field. 

Editors select them because they can be expected to review and judge the 



81quality, novelty and significance of new research findings in a manuscript 

submitted for publication. The peers (usually two, sometimes three per 

manuscript) will write reports on the above mentioned issues as well as 

on any other points they find relevant. The reports will also include com-

ments on the overall suitability of the manuscript as well as a formal rec-

ommendation whether it should be accepted, modified or rejected. The 

editor makes the final decision based on these reports. If the reviewers’ 

reports differ substantially, the editor may review the manuscript or ask 

another peer to examine and comment on the manuscript in the light of 

the first two reviewer’s comments. Additionally, the editor should ensure 

that the reviews are fair and discard any that are unsubstantiated or ap-

pear to have been motivated by spite or rivalry.

The editor and the reviewers will have a special relationship to your 

manuscript, as they will be the first people outside your circle of co-authors, 

colleagues and friends to read it. When you are writing, try to imagine 

how the editor and reviewer might find your manuscript. Bear in mind 

that editors and reviewers are busy people who often receive little or no 

payment for their time and trouble. Anything that saves their time, such 

as a clearly written and logically constructed manuscript, will make them 

feel well-disposed to your work. Anything that wastes their time, even 

something as trivial as a manuscript without page numbers, will annoy 

them and your manuscript may consequently suffer.

Nowadays, peer review is not restricted to manuscripts. Almost every-

thing in science today is submitted for peer review, whether it be a propos-

al to a funding agency for support for a scientific project or an application 

for a fellowship for post-doctoral work. It is also quite possible nowadays 

that your Ph. D. thesis will be subject to peer review. If your thesis is to be 

judged by an external examiner, it is vital that you put yourself in the posi-

tion of the reviewer and ask yourself how she or he will find your work. A 

reviewer who has to evaluate 200 pages of inaccurate and confused writing 

is unlikely to give high marks.

Returning again to the steps outlined in box 4.1, we have seen that re-

viewers can recommend that the editor accepts a manuscript, either as 

it is or after modification, or rejects it. Manuscripts accepted without 

change are a rare occurrence. It is more usual for the reviewers to recom-

mend some degree of revision. Occasionally, the requested revisions are 

only minor corrections and typographical errors. More often, the review-

ers require substantial changes including more detailed explanations, 



82 additional experiments or controls. Such requests for further data can be 

annoying, but the reviewers’ recommendations almost always lead in the 

end to an improved piece of work. It is difficult to accept sometimes, but 

you should try to keep this in mind when reading the reviewers’ reports. 

Reviewers can, however, recommend that a manuscript is unsuitable 

for publication and that it should be returned to the authors. A manuscript 

can be rejected, as it is generally termed, for several reasons. For instance, the 

content may not be suitable for the particular journal, the scientific results 

may not represent a sufficiently large advance in knowledge or the quality 

of the data is perhaps poor. Reviewers may reject a manuscript because 

the results do not justify the conclusions or because the significance of the 

results has been misinterpreted or over-interpreted. 

It is rare, though, that a manuscript is rejected simply because it is poor-

ly written. Reviewers are primarily concerned with the science contained 

within a manuscript. If the scientific quality is poor, the reviewers will 

recommend rejection, regardless of how well written the manuscript is. If 

the quality of the science is acceptable, they turn to the quality of the writ-

ing. If this is not acceptable, they will suggest to the editor that the authors 

improve the writing and submit a revised version. 

This chapter began by stating that constructing a scientific manuscript 

is a challenge. Let us now take up this challenge and construct a manuscript 

that would have the best possible chance of a positive passage through the 

peer review process. 



83Box 4.1  The steps in constructing and publishing a  
scientific manuscript

1.  Choose a suitable journal.
2.  Write, read and improve the manuscript.
3.  �Give the complete manuscript to friends or colleagues and ask them to 

read it critically.
4.  �Examine their comments, criticisms and suggestions and modify the manu-

script accordingly. Read the manuscript again with great care.
5.  �Submit the manuscript using the chosen journal’s on-line submission soft-

ware.
6.  �The editor of the journal sends the manuscript out for peer review.
7.  �The reviewers find the manuscript:

	 9.  Revise and return the manuscript.

10. � The journal editor accepts the manuscript and sends it to the publisher for 
copywriting, typesetting and layout.

11. � The manuscript appears on-line as the submitted pdf file.
12.  �The journal sends the printer’s proofs. Correct and return them as quickly 

as possible.
13.  �The manuscript appears on-line and, unless it is solely an on-line journal, 

shortly after in print.

8. Choose another suitable 

journal and return to  

step 2 to incorporate the 

reviewers’ criticisms.

suitable for publication	 unsuitable for publication

and recommend

acceptance	 acceptance after revision 	 rejection



84 Box 4.2  What is an impact factor and how is it calculated?

Impact factors were devised by Eugene Garfield, a great thinker on how to 
quantify the impact of scientific publications (reviewed by Garfield, 2005). Gar-
field’s work with his “Institute of Scientific Information” formed the basis of the 
company Thomson Scientific, which now manages the definition and calculation 
of impact factors. Thomson’s website has an essay from Eugene Garfield (Gar-
field, 1994) with the following definition of an impact factor. “An impact factor 
is a measure of the frequency with which the “average article” in a journal has 
been cited in a particular year or period.” This definition may sound straightfor-
ward. However, it is not easy to define an “average article”. Furthermore, the 
varied frequencies and patterns of publication in different scientific fields greatly 
complicate the calculation of the impact factors. Indeed, the calculation of im-
pact factors has become so complex that Thomson Scientific could not satisfac-
torily explain to the executive director of the Rockefeller Press and the executive 
editors of the Journals of Experimental Medicine and Cell Biology how the im-
pact factors of these journals were determined (Rossner, 2007; Rossner, 2008). 

The calculation of impact factors is obviously a tricky business. Finding the 
impact factors of a particular journal is also not straightforward. If your organi-
sation has a subscription to Thomson’s products, you will be able to access 
them on-line (isiwebofknowledge.com). If you do not have access, two other 
approaches may help to find the impact factors of journals you are considering. 
One is to look on the homepage of the specific journals themselves. Occasion-
ally, the journals do state their own impact factor, especially if it perceived to be 
high in its particular field. The second is to use the Science Gateway website 
(www.sciencegateway.org). This extremely useful website lists journal impact 
factors for subjects ranging from chemistry to political science at  
www.sciencegateway.org/rank/index.html.

4.2  Planning a scientific manuscript

Section 4.1 discussed step 1 of publishing a scientific manuscript, choos-

ing the journal. In the remainder of this chapter, we will concentrate on 

step 2, writing, reading and improving the manuscript. Having chosen 

the journal, the next thing to do is to plan the writing of the different sec-

tions. These sections are listed in box 4.3 in their most common order in a 

scientific manuscript. One frequent variation in this order is the position 

of the “materials and methods” section, as it is occasionally found after the 

discussion section and not immediately after the “introduction” section. 



85In spite of such differences, the position of the figures and the tables re-

mains constant. They are always at the end of the manuscript, separated 

from the results. The figure legends, which give further details on the fig-

ures, are also on a separate page towards the end of the manuscript. 

In addition, box 4.3 provides the information which the reader expects 

in each section of a manuscript. There is nothing special about this infor-

mation, there are no hidden secrets. Students demonstrate this when they 

are asked without warning to tell each other about their scientific projects. 

They always start by describing the subject they are working on, why they 

are doing their work and how they are doing it. They continue with what 

they have found and finish with what it means. This is the natural way of 

telling a scientific story, almost exactly as in the order shown in box 4.3. Try 

to keep this in mind when writing your scientific manuscripts. 

At the end of their story, the students then summarise their work in one 

to two sentences. This is the take-home message, the abstract or summary. 

It is the only difference to the order of a scientific manuscript that is out-

lined in box 4.3. 

Box 4.3  Sections of a scientific manuscript and  
the information they contain 

❚  Title page (Title, affiliations, abbreviations and keywords)
❚  Abstract, summary or synopsis (Take-home message)
❚  Introduction (What is my theme and why am I interested in it?)
❚  Materials and methods, experimental procedures or experimental (How?) 
❚  Results (What did I do and what did I find out?)
❚  Discussion (What does it mean?)
❚  �Acknowledgements (Who provided advice and materials, who paid for the 

work?)
❚  References (Whose work is my research based on?)
❚  Tables (The data)
❚  Figure legends (Provide essential details on the data)
❚  Figures (The data)



86 The natural way of telling a story is well illustrated by the compact article 

from the journal “Nature” in box 4.4. In the same way as the students, the 

article begins by answering the questions “what” and “why” (paragraphs 

one and two). Paragraphs three and four answer the question “how”. The 

observations made (“what did I find out”) are described in the very brief 

paragraph five. The story is completed in paragraphs six and and seven 

in which the meaning of the observations is placed into context. This lucid 

manuscript thus provides all the necessary information without being di-

vided into sections. The author sounds like he is describing his work in 

the departmental tea-room. This is a sign of a well-crafted manuscript.

An excellent way to begin the planning of your story is to consult the 

“instructions for authors” or “guidelines for authors” of your chosen jour-

nal. Here, you will find the order of the sections as well as the formats for 

the figures, tables, figure legends and references. The “instructions” or 

“guidelines” will also detail how many words the abstract may have, the 

number of keywords requested and whether there is a length limitation 

for the manuscript as a whole. This may take the form of a certain number 

of words or figures. The “instructions for authors” can be very dry and 

difficult to comprehend. If you are unclear on certain aspects, return to 

browsing in the journal and see how the published articles look. The more 

you read in your chosen journal, the easier the planning will be. Print a 

relevant article from the selected journal and refer to it whenever you are 

not sure how the journal deals with a particular point. Note the number 

of paragraphs in each section and their content. This will give you an esti-

mate of how much you should write in each section.

One useful habit to support the plan is to use the journal’s “guidelines for 

authors” to prepare a style sheet for a new manuscript and to have it with 

you when writing. On the style sheet, note down items such as whether 

the journal writes “Figure” or “FIG.”, which abbreviations are standard, 

whether time is written as “min.” or “mins” or whether units need a space 

(10 mg/ml) or not (10mg/ml). Add to the style sheet any abbreviations that 

you develop yourself. In this way, the manuscript will be consistent in itself 

and with the journal’s style. It is much quicker to refer to a style sheet than 

to scroll through the “guidelines to authors” every time one of these minor, 

yet vital, points appears.

In which order should you plan the sections of your manuscript? Should 

they also be written in the order in which they will eventually be submit-

ted in the journal, shown in box 4.3? My answer is no. Instead, I recom-



87mend that you begin by preparing the figures and tables and by writing 

the “figure legends” and “results”. 

Four reasons lie behind this recommendation. First, the figures and 

tables are the most important part of the paper. They are your data. They 

present the advances in knowledge that you wish to communicate to the 

scientific community.

Second, readers, especially reviewers, know that reading the figures and 

tables allows them to rapidly assess the quality and novelty of a manu-

script. They will begin by looking at the figures and tables on their own. 

Clearly designed figures and self-explanatory tables will catch the review-

er’s interest and encourage them to read the corresponding “results” sec-

tion. I have yet to meet a reviewer who starts to read a manuscript with the 

“materials and methods” section.

The third reason for preparing the figures and tables at the start is that 

you can quickly ascertain whether you have all the data. If you decide that 

more data are needed, it is better to generate the data before starting to 

write. There are colleagues and students who seize every opportunity to 

stop writing and go back to the lab to generate missing data. This strategy 

is very dangerous. Writing can be painstaking, but running away from it 

will not make it easier. The manuscript will seem to drag on forever, and 

there may even be a risk that it will never be finished.

The fourth reason is that the figures automatically give you a plan for 

writing the “results”. Once you have all the figures and tables complete, 

looking at them in their planned order will give you an idea whether your 

“results” build a coherent story and how easy it will be to construct your 

manuscript in a logical way.

The planning and construction of a successful manuscript thus really 

begins with the generation and analysis of the data itself. Try to keep this in 

mind when designing the experiments. Do I have all the necessary controls? 

Could the experiment be included in a manuscript without further work? 

Are the data sufficiently reproducible for inclusion in a manuscript?

The plan for the order of the remaining sections is shown in box 4.5. The 

rationale for the position of each section in the list is given in the parts of 

this chapter that are devoted to each manuscript section. However, if you 

do not like the order of box 4.5 and want to devise another order or plan, 

go ahead. The most important thing is that you have a plan and stick to it.



88 Box 4.4  A manuscript without sections 

Street pigeons in Basel
Because of overpopulation, street pigeons have become a plague in most cit-

ies of the world. They cause a variety of health and environmental problems and 
themselves suffer from poor, “slum-like” living conditions1. Attempts to reduce 
the populations, whether by killing or by treatment with sterilizing agents, have 
not been successful. A prohibition on pigeon-feeding failed because of public 
protest and simple ignorance. The government therefore asked the department 
in which I work to analyse the causes scientifically and find a practical solution.

The street pigeons in Basel depend upon human “pigeon-feeders” who 
provide the large food base that is principally responsible for overpopulation2. 
Preliminary studies demonstrated that a population reduction is obtainable only 
by a reduction of the ecological capacity of the system2. This means the large 
feeding base is the system’s limiting factor. Killing pigeons only rejuvenates the 
flocks and has no long-term effect upon the population size3,4.

In 1988 and 1990 we launched our information campaigns “Pigeon Action 
I and II” (see figure). We tried to explain the complicated ecological relation-
ship between the large food base and the resulting overcrowding. We asked 
the public to stop or at least to limit their feeding with the slogans: “Feeding 
pigeons is animal cruelty”, and “Protection of animals is: not feeding pigeons!”

It seemed important not only to prohibit feeding but to offer an alternative for 
pigeon friends. We therefore built nine controlled and well-kept pigeon lofts to 
house a small but healthy population. Nearby, we developed designated man-
pigeon encounter areas where the feeding of the pigeons is allowed. We yearly 
remove about 1,200 eggs and so can keep these flocks small.

We weekly observed the size of 13 control flocks in different parts of Basel. 
Within 50 months, the total population of these flocks was reduced by 50 per 
cent (see figure). This corresponds to a reduction in the total Basel pigeon 
population to 10,000. Our aim is a small and healthy stock of about 5,000 street 
pigeons, a goal we hope to reach in the next few years.

Monthly total street pigeon population (in 13 control 
flocks). The start dates of the two pigeon campaigns are 
indicated as Pigeon-Action I and II. The regression line 
shows the decrease in the number of the pigeons within 
50 months from 1,400 (summer average 1988) at the 
beginning to 708 (summer average 1990) by the end of 
the investigation.
Reprinted by permission from Macmillan Publishers Ltd: 
NATURE (361, 200), copyright (1993).



89Our Pigeon Action has been well-received nationally and internationally. We 
have found a satisfactory change in the mental attitude of the public. Feeding 
pigeons has become taboo and only a few incorrigible people continue.

If man’s activity is the cause of an ecopathological effect, then the solution 
must be sought in a change of public attitude rather than in a change in the 
affected ecosystem. Our results demonstrate that by changing mental attitudes, 
the population of the street pigeons can be permanently reduced, to the benefit 
of both the animal and its environment.

Daniel Haag-Wackemagel
Department of Medical Biology,
Institute of Pathology, University of Basel,
CH-4003 Basel, Switzerland

1  Haag, D. Proc. Int. Symp. Working Group of Graniv. Birds INTECOL 21–31 (1991).
2  Haag, D. Verhandl. Naturf. Ges. Basel 97, 31–41 (1987).
3  Murton, R. K., Thearte, R. J. P. & Thompson, J. J. Appl. Ecol. 9, 835–874 (1972).
4  Haag, D. Ein Beitrag zur Ökologie der Stadttaube (Diss. Phil. II, Universität Basel, 

1984).

Reprinted by permission from Macmillan Publishers Ltd: NATURE (361, 200),  
copyright (1993).

Box 4.5  Suggested order for planning and writing the sections  
of a scientific manuscript

❚  Figures and tables (The data)
❚  Figure legends (Provide essential details on the data)
❚  Results (What did I do and what did I find out?)
❚  Discussion (What does it mean?)
❚  Introduction (What is my theme and why am I interested in it?)
❚  Abstract, summary or synopsis (Take-home message)
❚  Title page (Title, affiliations and keywords)
❚  Materials and methods, experimental procedures or experimental (How?)
❚  List and sort the references (Whose work is my research based on?)
❚  �Acknowledgements (Who provided advice and materials, who paid for the 

work?)
❚  Title page (Abbreviations)



90 4.3  Writing a scientific manuscript

Section 4.3 represents the core of this book. It contains a first draft (box 

4.6 to box 4.15) of each section of a model scientific manuscript, written 

according to the plan in box 4.5. 

Michael Crichton‘s book “The Andromeda Strain” provided the inspira-

tion for the experiments and data for the model manuscript. In this fa-

mous piece of science fiction, scientists tested thousands of substances 

before finding an antidote to a killer strain of bacteria from outer space. 

As I was entering this book into the first draft of the list in section 6.2, the 

radio happened to carry a story on the need for substances to fight avian 

influenza virus. Gazing at the South African plants outside my window, 

I hypothesised that one of these plants contained a substance that could 

inactivate influenza virus. Using this idea, it was relatively simple to en-

visage the results of some experiments that could serve as the basis for a 

model manuscript.

4.3.1  Prepare the figures and tables 

The plan for writing a manuscript in box 4.5 begins with the choice of 

the data to present and the preparation of the appropriate figures. Accord-

ingly, the “data” from the imaginary set of experiments are presented in 

box 4.6.

Figure 1 is a bar chart showing the effect of three plant extracts on the 

survival of influenza virus particles. Bar charts are very useful for com-

paring measurements that just generate one or two data points. In other 

words, they can be effectively used when too few data points are available 

to draw a graph. A graph with just two data points is scientifically invalid. 

Figure 2, a graph, shows that the inactivation seen in figure 1 is depend-

ent on the amount of extract added. The scientific convention is to plot the 

variable that you systematically modified on the x-axis and the variable 

that you measured on the y-axis. Keep to this convention; otherwise, you 

may confuse the reader. Note that the axes are clearly labelled and the units 

stated. A figure without the correct units is not a scientific figure. 

Both figures can be understood without further explanation. In effect, 

they tell the story contained in the manuscript on their own, with just 

the information in the clearly labelled axes for support. This is a tremen-



91dous aid to the reviewer who consequently does not have to delve into the 

manuscript to discover the meaning of the figures. Examining carefully 

whether a figure stands alone is an excellent way of controlling its qual-

ity. If a figure is self-explanatory, it is a good one; if not, it must either be 

improved or omitted.

A further important point to note in both figures is the presence of error 

bars. Error bars allow you and the reader to appreciate the reliability of your 

results and to visualise the variation in your experimental system. It is up 

to you to decide whether the level of variation in your experimental system 

is acceptable. Be aware that the error bars should never extend beyond the 

difference between the two values you are comparing. If they do, then the 

degree of error may be too high, the sample size too low or the observed 

difference insignificant. Whatever the reason, you will have to improve 

the reproducibility of your system. Whatever level of error you finally de-

cide is acceptable, you must of course be able to justify your decision to 

the reviewers. We will return to the importance of error bars in the next 

section on figure legends.

The preparation of figures nowadays usually involves the use of special-

ised computer software, such as Excel, Harvard Graphics Chart, SigmaPlot or 

SPSS (Statistical Package for the Social Sciences). Make sure that you know 

how the software works and what its limits are. Computers and their soft-

ware are developed and assembled by humans, so they will have their faults. 

A scientist recently had to retract five papers (i. e. state that the work was 

inaccurate) from high quality journals because the software had produced a 

model that was the mirror-image of the correct one (Chang et al., 2006).

If you use Adobe Photoshop or similar software to prepare images, photo-

graphs or autoradiographs, then read your chosen journal’s “instructions 

for authors” to find out whether there is a passage about which manipu-

lations of the images are allowed and which are forbidden. The “Journal 

of Cell Biology”, a journal which obviously has a great interest in avoid-

ing wrongful manipulation of images, has very straightforward and lucid 

guidelines (www.jcb.org/misc/ifora.shtml#image_aquisition). The pro-

duction department of this journal will even specifically look for evidence 

of the manipulation of images. Other journals may ask the reviewers to 

look out for the telltale signs of the inappropriate modification of images. 

If you are in doubt, restrict the processing of an image to that which is 

absolutely necessary and resist all temptation to use the software to make 

the image “look nice”. 



92 Chapter 2 emphasised the importance of omitting needless words. It is 

equally important to recognise whether a figure is redundant and thus a 

candidate for omission. A figure which does not really show any changes or 

any differences between two sets of measurements can often be removed 

and referred to as “data not shown” in the “results” section. Occasionally, 

there is no reference to one of the figures in the “results” section. This is 

also a sign that the figure is redundant and can be removed. Alternatively, 

it is sometimes necessary to split a complex figure into two or more parts. 

For instance, a set of measurements over a large range of concentrations 

or time periods may need to be drawn as two separate figures to allow the 

reader to more rapidly grasp the meaning.

The tables should also be examined to determine whether one or more of 

them might be deleted or whether some of the content can be condensed. 

One general rule is that it is not necessary to show the same data both as a 

figure and a table. One of the two is almost always adequate. Another un-

written rule states that data from small tables can often be described in the 

text. A further guide to drawing clear tables is to look for information that 

occurs several times in a table. Such information is redundant and can be 

placed into an extra column or row, so that it occurs just once. Alterna-

tively, this information can be included in the table’s title or in a footnote. 

The manuscript on measuring biodiversity (section 5.3) provides you with 

a table from which redundant information can be eliminated. 

Is there a correct number of figures and tables for a manuscript? How 

can you judge whether you have the correct balance between figures, ta-

bles and text? These are tricky questions. The best answer, perhaps, is that 

the manuscript should contain sufficient data to support your conclusions. 

This is one of the most important factors that reviewers assess. If the re-

viewers feel that not all of the figures are essential to support the conclu-

sions, they will recommend that one or more are removed and thus help 

the journal to keep to its page limits. One the other hand, if the reviewers 

feel that there is insufficient data, they may ask for more or use this failing 

as a basis for rejecting the manuscript.

If you really have a substantial amount of data that you feel you must 

show, you can look into the possibility of presenting supplementary mate-

rial on-line. Most journals now offer this facility of making such material 

available through their internet portal. 



93Box 4.6  Figures 1 and 2 for the model manuscript

Figure 1 

Figure 2



94 4.3.2  Describe the figures and tables

Look closely at the figures in the articles in a scientific journal. You will 

see that each is accompanied by a brief title as well as a short text (termed 

the “figure legend” or “figure caption”). In general, the title describes ei-

ther the work performed to generate the data or the outcome of the experi-

ment in the figure. The figure legends then outline in more detail how the 

experiment was performed and how the data were measured. The infor-

mation might concern how many times the experiments were performed 

and report any deviations from the standard methods given in the “mate-

rial and methods” section.

Box 4.7 describes figures 1 and 2 of the model manuscript. The title of 

figure 1 outlines the experiment whereas that of figure 2 states the out-

come. The legends provide relevant details on how the experiments were 

performed, including an explanation of how the error bars were deter-

mined. It is important for the reader to know whether the error bars rep-

resent the range of values measured, the standard deviation, the standard 

error from the mean or whether they were calculated in some other way. 

Curiously, scientists often forget to include this important information. 

Indeed, most of the papers in an entire issue of “Nature” were found to lack 

the information on how the error bars were calculated (Vaux, 2004). To 

help scientists use and interpret error bars correctly, Dr. Vaux, together 

with two colleagues, recently published a practical introduction to their 

correct usage (Cumming et al., 2007).

Tables also have a title. However, a convention in scientific writing has 

developed that tables should be understandable without a legend. Any in-

formation which is absolutely necessary to comprehend the table should 

be added as a footnote. Exercise 5.3 shows you how to use footnotes in ta-

bles. Keep footnotes to a minimum, as the tables may otherwise become 

confusing.

Do not despair if you find it difficult to write concise and accurate figure 

legends. Almost all scientists, including experienced ones, struggle with 

this aspect of manuscript writing!



95Box 4.7  Figure legends 

Figure 1. Incubation of three extracts of South African plants with 
influenza virus particles. 1 ml of each extract was incubated for 60 min. at 
room temperature with 106 influenza virus particles. The number of surviving 
virus particles was determined as described in materials and methods. Values 
represent the average of five separate experiments. Error bars show the stand-
ard deviations from the mean.

Figure 2. Concentration-dependent inactivation of two influenza 
viruses by a P. repens extract. 1 ml of cell culture medium containing 106 
viral particles of influenza virus H5N1 (open triangles) or H3N2 (closed trian-
gles) was incubated with the volumes of P. repens extract indicated. The experi-
ment was performed as described in figure 1. Results are expressed as a per-
centage of the surviving viruses. Values represent the average of three separate 
experiments. Error bars show the range of values measured. 

4.3.3  Write a first draft of the “results”

This section answers the questions “What did I do and what did I find 

out?” In essence, the text of the “results” section should provide just 

enough information to understand the interpretation of each experiment 

and the rationale why the next experiment was set up. All further explana-

tion should be reserved for the “discussion” section. In this way, the “re-

sults” section will stand on its own, just like the figures. Let us look into 

the writing of this crucial section in more detail by reflecting a moment 

on how scientific data is generated. In general, scientists start by formulat-

ing a hypothesis or posing a question. They then design an experiment to 

test the hypothesis or answer to the question. The scientists then take the 

new measurements or observations and combine or compare them with 

those in the literature. This may allow an inference that will, in turn, sug-

gest the next experiment to test the hypothesis or answer the question. If 

necessary, of course, the hypothesis or question may need to be modified 

or even completely rephrased after the first experiment. The results of the 

second experiment are then examined together with information from 

the literature and new experiments designed. The set of experiments 

comes to an end when the scientists have enough data on their hypothesis 

or sufficient answers to their question. The scientists have generated their 



96 data in a cycle in which each experiment has built on the previous one. The 

text of the “results” section should reflect this cycle.

We can see this cycle in the text of the “results” section of the model 

manuscript (box 4.8). The first paragraph starts with the aim of the experi-

ment and then states why the first experiment was done and what the re-

sult was. The text informs the reader which parts of figure 1 to look at and 

what he or she should see in these parts. In the next two paragraphs, the 

author describes subsequent experiments, which are based on the results 

obtained in the first paragraph. The experiment in the second paragraph 

strengthens the observations described in the previous one. In contrast, the 

experiment in paragraph three extends the observations from paragraph 

one and shows that the active extract may be of general use.

Paragraph four sums up the observations and tells the reader that the 

set of experiments has been brought to an end. It also contains a statement 

about the interpretation of the results. In the example, the text anticipates a 

possible question about the extraction process. Such questions arise when 

you read through the manuscript and imagine how another scientist 

might comment on your work. Effectively, you are starting to do the task of 

the reviewer. This approach will immensely strengthen your manuscript.

The “results” section always needs to be co-ordinated with the figures 

and figure legends. To achieve this, print the figures, the figure legends 

and the text for the “results” and lay them out as shown in box 4.9. This 

arrangement gives an overview of the critical parts of the manuscript and 

enables the text to be tailored to the figures and their legends. During this 

process, it may become necessary to modify the figures to make them more 

appropriate. Just like the text, figures may also need some cycles of refine-

ment before they optimally present the data.

The general tense for the “results” section is the past simple. Most of the 

verbs in this section of the model manuscript (box 4.8) are in this tense 

(e. g. “were”, “incubated”, “inactivated”, “failed”, “was”, “wanted”, “tested”). 

Only five of the 18 sentences in box 4.8 contain verbs that are not in the 

past simple tense. These verbs are all in the present tense. The first (“sup-

ply”) represents knowledge that the reader can be expected to know and 

that will not change. The second (“shows”), in the third sentence of the sec-

ond paragraph, refers to a figure in the manuscript and is thus clearly an 

action of the present. Look now at the other (“was”) verb in this sentence. 

It is in the past tense as it is part of the results obtained. The third verb 

in the present tense, “possesses” in the third paragraph, is in the present 



97tense because it refers directly to a conclusion of the manuscript, namely 

the ability of the extract to inhibit different influenza virus strains. The 

final paragraph has two verbs in the present tense, “show” and “conclude”. 

These verbs summarise the actions and thoughts of the author and are 

again not related to the results obtained in this work. Such exceptions to 

the past tense are common in the “results” section. Look out for examples 

when you are reading and use them in your own writing. 

Section 2.1.6 suggested that you try to write in the active voice as it is 

stronger and clearer. Of the 18 sentences in the results section, three are in 

the passive voice. There would be nothing wrong with writing more sen-

tences in the passive voice. The manuscript would not be rejected for this 

reason. However, the text would be less vigorous and less accessible. 

The first draft of the “results” is also the place to lay the groundwork 

for listing and sorting the references. If you know the exact reference re-

quired when writing the first draft, include it. If you do not or are not sure, 

add the comment “(ref)” at places at which a reference will be required. 

You can see this comment in the drafts of “results” and subsequent sec-

tions. The exact references can be identified and included once all drafts 

are complete, so that the reference list can rapidly be assembled.

Box 4.8  Results

Plants supply many useful drugs (ref). To investigate whether extracts of 
certain South African plants were able to inactivate influenza virus particles, 
we incubated influenza virus H5N1, an avian-specific strain, with the extracts 
shown in figure 1. The P. repens extract inactivated about 50% of the influenza 
virus particles. In contrast, the extracts of A. africana and S. reginae failed to 
inactivate the virus (Fig. 1). There was also no inactivation with cell culture me-
dium alone.

We wanted to ensure that the P. repens extract inactivated the influenza virus 
particles in a concentration-dependent manner. Accordingly, we tested various 
volumes of this extract and examined the number of surviving influenza H5N1 
virus particles. Figure 2 (open triangles) shows that the inhibition was indeed 
dependent on the volume of the extract. No inactivation with increasing volumes 
of cell culture medium was observed (data not shown).

To determine whether the P. repens extract was also able to inactivate another 
influenza virus strain, we incubated the extract with influenza virus H3N2, a 
human-specific strain. The influenza virus H3N2 (Fig. 2, closed triangles) was 
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activation in the control experiments was observed. Thus, the P. repens extract 
possesses a general ability to inactivate influenza virus particles. In addition, six 
further P. repens extracts prepared over a six-month period also demonstrated 
this ability. 

In summary, we show here that a plant extract from P. repens inactivated virus 
particles of two strains of influenza virus in a concentration-dependent man-
ner. In contrast, extracts from A. africana and S. reginae did not inactivate the 
influenza virus particles. All three extracts were prepared similarly. Therefore, we 
conclude that the inactivation is due to a specific substance found in P. repens 
and not an artefact of the extraction process.

Box 4.9  Arranging the figures, figure legends and results for 
cohesive writing

4.3.4  Write a first draft of the “discussion”

In the “results” section, you described what you observed or measured. 

The logical step now is to discuss what your observations or measure-

ments mean. With the “discussion”, you are free to answer some or all of 

the following questions. How do your new findings relate to the present 
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advance in knowledge or understanding? Do you wish to give further de-

tails on the interpretation of a particular experiment? Why was a particular 

experiment done in preference to another? Did you answer the questions 

you posed at the outset? What have other authors previously published 

which impacts on the questions you posed? What is the evidence in favour 

of your hypothesis and what speaks against it? 

Box 4.10 shows the “discussion” of the model manuscript. Clearly, a 

genuine discussion would have more points to discuss and questions to 

answer. Nevertheless, box 4.10 is a useful demonstration that a compact 

“discussion” section can be written in just three paragraphs. In the first 

paragraph, the idea behind the work is reiterated and the main outcome 

of the work stated. The second paragraph discusses why this particular 

plant should produce such a substance. In the final paragraph, work for 

the future is proposed, and the potential importance of the discovery for 

the field is also addressed. Note that direct questions are asked to intro-

duce the themes of the second and third paragraphs. This is an effective 

way of bringing a theme to the reader’s attention.

The tenses used in the discussion are the past, present and future. Use 

past tenses (past simple or perfect) when referring to work in the litera-

ture (“have been known” and “was” in the first two sentences in box 4.10) 

or when you are discussing what you found in your manuscript (“in

activated” in the third sentence in box 4.10). Use the present tense for the 

“discussion” of the explanations of your observations (“show” in the third 

sentence) or the implications of your work (“does”, “is”, “are examining” in 

the middle paragraph in box 4.10). Any work which you propose to do in 

addition to the work described should obviously be in the future (“will be 

directed” in the final paragraph).

The greater freedom available in writing the “discussion” compared to 

the other sections means that there are more opportunities for falling into 

a trap. A common one is to start the “discussion” by referring to other peo-

ple’s work. Do not do this. You will make it hard for the reviewer to define 

the advance in knowledge or to understand what you are reporting. An-

other trap is to believe that the “discussion” is a review. This is definitely 

not the case. Some journals even limit the length of the discussion to pre-

vent authors from speculating excessively and becoming too long-winded. 

Another pitfall is to describe a long list of experiments that should be done 

to support your results or that might be done in the future. Comments of 



100 this kind put ideas into the reviewers’ heads. If you are unlucky, they may 

ask you to do these experiments. 

Box 4.10  Discussion 

Substances extracted from plants have long been known to be active against 
microorganisms (ref). However, the ability of extracts of most South African 
plants to inactivate influenza virus particles was not known. We show here that 
a P. repens extract inactivated in a concentration-dependent manner two strains 
of influenza virus that cause disease in humans and birds. Thus, yet another 
plant can be added to the list of those containing a substance active against 
micro-organisms. 

Why does P. repens contain such a substance capable of inactivating 
influenza viral particles? One possibility is that the substance is a product of a 
detoxification pathway and by chance has anti-viral activity. On the other hand, 
it may be produced by the plant to protect itself against viruses. To investigate 
this further, we are currently examining whether related Protea species also 
have anti-viral activity. Related species that produce more of the substance may 
also be useful in attempting to improve the presently unsatisfactory yield.

What is the nature of the active substance in P. repens ? Preliminary experi-
ments (data not shown) indicate that the active substance is a novel molecule 
that can be further explored. Future work will be directed to assessing the clini-
cal potential of this novel substance.

4.3.5  What about writing a combined section entitled  
“results and discussion”?

Young scientists often pose this question. They point out that a sin-

gle “results and discussion” section is a more accurate and more natural 

representation of how they generated the data that they wish to publish. 

Without being aware of it, they are citing the ideas of Sir Peter Medawar, 

a Nobel Prize-winning scientist and a staunch supporter of a single sec-

tion entitled “results and discussion”. In chapter 8 of his book “Advice to a 

Young Scientist”, he comments that no-one collects data without stopping 

to think what it means (Medawar, 1979). He continues that “The separa-

tion of ‘results’ from ‘discussion’ is a quite arbitrary subdivision of what 

is in effect a single process of thought.” In another book, Medawar (1990) 
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that presented in a scientific manuscript. Based on this, he proposes that 

the separation of “results” and “discussion” actually amounts to scientific 

fraud. 

In spite of Sir Peter’s comments and the logic of a single section, a com-

bined section is still the exception rather than the rule. Indeed, many jour-

nals insist on this separation, and most scientists seem to prefer separate 

sections. Why is this so? One reason lies in the extra freedom of the “dis-

cussion” section, mentioned in section 4.3.4. A separate discussion section 

allows greater flexibility to compare new findings with those of others. In 

a single section, such comparisons can be more problematic. Another rea-

son is that reviewers and readers often want to read just the “results” with 

the minimum of discussion. This will allow them to judge the advance in 

knowledge and the quality of the research. As experts in the field, they will 

be able to draw their own conclusions on what the research means.

Despite the above, some journals do permit authors to combine the “re-

sults” and “discussion” sections. You may therefore in the future be able to 

try the combined section approach. To enable you to see the differences be-

tween the separated and combined sections, box 4.11 contains a combined 

“results and discussion” section for the model manuscript. Compare it to 

the separate sections in boxes 4.8 and 4.10. Which is easier to understand? 

Which approximates more closely to the way the experiments were done 

and planned? Observe that the single section immediately presents all of 

the interpretations of a particular experiment, as well as all of the back-

ground and reasons for setting up the subsequent one. No decisions have 

to be taken on what has to be kept back for the “discussion section”.

One similarity between the separate and combined approaches is the 

use of direct questions to introduce themes and ideas. In the combined 

section, posing such questions gives the reader the impression that he or 

she is listening to how a scientist performed and interpreted the experi-

ment. As a consequence, the writing becomes more lively and more inter-

esting. This reflects the more natural representation of experimental work 

created by the combined “results and discussion” section.



102 Box 4.11  Results and discussion

Plants supply many useful drugs (ref). To investigate whether extracts of 
certain South African plants were able to inactivate influenza virus particles, 
we incubated influenza virus H5N1, an avian-specific strain, with the extracts 
shown in figure 1. The P. repens extract inactivated about 50 % of the influenza 
virus particles. In contrast, the extracts of A. africana and S. reginae failed to 
inactivate the influenza virus particles (Fig. 1). There was also no inactivation 
with cell culture medium alone.

This experiment shows that yet another plant can be added to the list of those 
containing a substance active against micro-organisms. All three extracts were 
prepared similarly; therefore, we conclude that the inactivation is due to a spe-
cific substance found in P. repens and not an artefact of the extraction process. 

If the P. repens extract indeed contains an extract active against influenza 
virus, it should inactivate the influenza virus particles in a concentration-
dependent manner. Accordingly, we tested various volumes of this extract and 
examined the number of influenza H5N1 virus particles that remained. Figure 2 
(open triangles) shows that the inhibition was indeed dependent on the volume 
of the extract. No inactivation with increasing volumes of cell culture medium 
was observed (data not shown).

Thus, the extract of P. repens contains a substance that can inactivate 
influenza virus particles in a concentration-dependent manner. Why should  
P. repens contain such a substance? One possibility is that the substance is a 
product of a detoxification pathway and by chance has anti-viral activity. On 
the other hand, it may be produced by the plant to protect itself against viruses. 
To investigate this further, we are currently examining whether related Protea 
species also have anti-viral activity. Related species that produce more of the 
substance would be useful in attempting to improve the presently unsatisfactory 
yield.

Can the P. repens extract also inactivate a human influenza virus? Such a 
property would significantly increase the importance of the substance in the 
P. repens extract. To this end, we incubated the P. repens extract with influenza 
virus H3N2, a human-specific strain. The influenza virus H3N2 (Fig. 2, closed 
triangles) was clearly inactivated in a similar way to the H5N1 influenza virus. 
Again, no inactivation in the control experiments was observed (data not 
shown). Thus, the P. repens extract possesses a general ability to inactivate 
influenza virus particles. In addition, six further P. repens extracts prepared over 
a six-month period also possessed this ability. 

These experiments demonstrate clearly that a plant extract from P. repens 
can inactivate virus particles of human and avian influenza viruses in a 



103concentration-dependent manner. What is the nature of the active substance? 
Preliminary experiments (data not shown) indicate that the active substance is 
a novel molecule that can be further explored. Future work will be directed to 
assessing the clinical potential of this novel ingredient. 

4.3.6  Write a first draft of the “introduction”

Write the “introduction” after the “results” and “discussion”. These sec-

tions will have focussed your thoughts on the precise area of your field. You 

will realise more accurately which parts of the field to introduce and will 

probably have had several ideas to express concisely your research hypo

thesis or research question. 

The “introduction”, like the “discussion”, can be written in just three 

paragraphs. The first outlines the overall scientific area. The second in-

troduces the specific part of the field investigated in the manuscript. The 

third poses the hypothesis or the research question and briefly outlines 

the results and conclusions. The “introduction” to the manuscript on plant 

extracts is constructed in this way (box 4.12). The overall theme in the first 

paragraph is infectious diseases. The second paragraph concerns the use 

of natural products to combat such diseases. The third paragraph states 

the research question and mentions the results.

The tenses used to write the introduction are the present and the past. 

Thus, the verb in the first sentence of the “introduction” is in the present 

(“cause”) because the sentence is making a general statement. In contrast, 

in the subsequent sentence, the verb is in the past simple (“were”) because 

the action began and was completed in the past. The situation in the sec-

ond paragraph is similar, except that the present perfect tense is used in 

the second sentence (“have been used”). The use of this particular tense 

signifies that the action is not yet complete. The past tense is also used in 

the “introduction” to describe what you did in your work. Thus, all of the 

verbs in the sentences of the final paragraph of the “introduction” are in 

the past.

One small but important point is also illustrated in box 4.12. You may 

have wondered why in the second paragraph the plant is simply referred 

to as “xxx” in the introduction. The answer is straightforward. When writ-

ing the first draft of any section, try not to stop for details which may take 

some time to resolve. You will have to read and possibly revise the text any-



104 way; searching for details can be done at this time, when you are sure that 

they will really be used. It is disheartening to spend an hour checking a 

fact, only to eliminate it in a subsequent version.

Box 4.12  Introduction

Infectious agents cause many human diseases. For instance, human immuno
deficiency virus (HIV) and other communicable diseases were responsible for 
50% of all deaths in South Africa in the year 2000 (ref).

Substances isolated from plants and fungi are the basis for the treatment of 
many human diseases (ref). For instance, artemisin from the plant xxx has been 
used to treat malaria strains resistant to previously used drugs (ref).

To increase the probability of finding plant extracts active against microorgan-
isms, we decided to examine the huge variety of previously untested plants 
available in southern Africa. We began by investigating the ability of extracts of 
three South African plants (Aloe africana, Protea repens and Strelitzia reginae) 
to inactivate influenza virus particles and discovered that the P. repens extract 
was able to do so.

4.3.7  Write a first draft of the “title”, the “abstract”  
and the “keywords”

The “title” and “abstract” are the first parts of your manuscript that the 

editor, reviewer and reader will see. They are thus crucial to the success 

of your manuscript. It is vital that they are clear, concise and co-ordinated 

with each other. The editor of the journal will use the “title” and “abstract” 

to decide whether the manuscript should be sent out for review and, if 

so, which reviewers to select. The reviewers will read the “title” and “ab-

stract” to decide whether they feel competent enough to review the manu-

script and whether they feel that the manuscript is sufficiently interesting 

to spend their time on a review. The “title” and “abstract” can therefore be 

considered the visiting card of your manuscript. 

The “abstract”, the take-home message, is perhaps the most difficult part 

of the manuscript to write. Journals have limits on the abstract ranging 

from 100 to 300 words. Accurately summarising a manuscript with sever-

al figures and a couple of tables within these limits is a difficult task, even 

for those who have published extensively. 



105Here are two suggestions to make abstract writing less difficult. The 

first is to write your “abstract” at this stage of preparing the manuscript 

and not leave it to the last minute. Writing the “abstract” early enough will 

ensure that it undergoes several rounds of editing. The “abstract” will then 

be in the same style as the main text and accurately reflect the contents. 

The second suggestion is to practise writing and correcting them; exer-

cises in chapters 3 and 5 are designed to give you experience in writing 

and shortening “abstracts”.

Two drafts of the “abstract” of the model manuscript are in box 4.13. The 

first draft has 78 words. 50 words would seem to be a suitable number for 

this small manuscript. Accordingly, the editing suggestions and guidelines 

in section 2.1.8 and box 3.2 were applied to generate a second draft with 

56 words. When shortening the abstract, every word can be considered as 

a candidate for elimination and each sentence as a candidate for rephras-

ing. Certain students have told me that they shorten the abstract by specif-

ically removing “the” and “a”. This is definitely not an option; the quality of 

the “abstract” will suffer greatly. Look closely at the improved “abstract” in 

box 4.13. Can you remove any more words? Would you rephrase any of the 

sentences? Do you think the abstract is a succinct and accurate reflection of 

the manuscript? The improved version 1.1 (section 4.5.1) of the manuscript 

later in the chapter shows how to improve the version of the abstract in 

box 4.13 even further.

The primary tense for the abstract is the past simple to describe what 

you did and why you did it. The present tense is, however, often used in 

the final sentence to state the conclusion of the work, point out its impor-

tance or stress the take-home message. Both drafts of the abstract in box 

4.13 illustrate this use of the tenses.

The “title” should be straightforward, comprehensible and, if possible, 

not contain abbreviations. It should clearly state the contents of your man-

uscript, but not overstate them. Look at the “titles” of the articles found in 

your selected journal. Do you find them interesting? Are they comprehen-

sible? Do you notice a certain style? Answering all these questions should 

give you ideas for writing your “title”. If you cannot immediately write an 

satisfactory “title”, include your best attempt and continue writing. The 

“title” can undergo refining just like all other sections of the manuscript. 

Box 4.14 shows the repeated refinement of the “title” of the model manu-

script to obtain one that just about fulfils the above criteria. One fact miss-

ing from the “title” is the South African origin of the plants. However, this 



106 vital information is present in the second version of the “abstract”. This 

detail illustrates the co-ordination of the “title” and the “abstract”.

The “title” is placed on the first page (often referred to as the “title page”) 

of the manuscript, along with the names of the authors and their places of 

work (nowadays termed affiliations). Contact details for the author who 

submits the manuscript, commonly termed the “corresponding author”, 

are also usually required on this page. The “instructions for authors” of 

the journals will tell you whether any further information is required. 

This may include a number of keywords, stating the topics covered in the 

manuscript, any abbreviations used in the manuscript and sometimes 

even the abstract. 

The keywords for the model manuscript are listed in box 4.14. None of 

the keywords are present in the “title”. Why is this so? Scientists looking 

for articles relevant to their work use a variety of search terms. The more 

search terms with which an article can be found, the more likely it is to be 

read by others. If the keywords as the same as those in title, the range of a 

paper will be limited. In contrast, if the keywords are an extension of those 

in the title, this will amplify the paper’s range. For example, the keywords 

in box 4.14 will ensure that the model manuscript is not only found by 

scientists specifically interested in P. repens and influenza virus, but also 

by scientists working in the broad research areas of respiratory illnesses 

and natural products. 

Box 4.13   Two versions of the abstract 

We have investigated the ability of extracts from Aloe africana, Strelitzia 
reginae and Protea repens to inactivate a human and an avian strain of influ-
enza virus. Only the Protea repens extract showed any activity; the addition of 
increasing amounts of the extract inactivated both the human H3N1 and the 
avian H5N1 influenza virus strains in a concentration-dependent manner. The 
extract of Protea repens may prove useful in developing a new treatment for the 
disease caused by these viruses. 
Word count: 78



107We have investigated the ability of extracts from three South African plants, 
Aloe africana, Protea repens and Strelitzia reginae, to inactivate influenza virus. 
Only the P. repens extract was able to inactivate influenza viruses from both 
humans and birds in a concentration-dependent manner. P. repens extracts may 
prove useful for developing new treatments for influenza patients. 
Word count: 56

Box 4.14  Title and keywords

The development of the title:
❚  Ability of extracts of South African plants to inactivate influenza virus
❚  Extracts of Protea repens can inactivate influenza virus particles
❚  Inactivation of influenza virus by a Protea repens extract

Keywords: infectious diseases; respiratory illnesses; natural products;  
anti-viral compounds.

4.3.8  Write a first draft of “materials and methods”

If you have been following the plan in box 4.5, you will be able to see 

that the first draft of the manuscript is nearly complete. This should mo-

tivate you to complete the section on how you did your experiments very 

swiftly. 

Have a look at the “materials and methods” section in box 4.15. The sen-

tences, which are generally in the past simple tense, must be complete and 

linked to each other logically. Importantly, this section should not read 

like a cooking recipe (e. g. “Take three plants, freeze in liquid nitrogen and 

crush”). Scientists assembling their first manuscript occasionally use this 

style in a mistaken attempt to save space. A better way of saving space is 

to refer to previous publications of your group for the standard methods 

you employed. If you have modified a published protocol, you just need 

to detail the specific modifications of the published methods and give the 

reference.

The “materials and methods” section should contain the required 

details to enable scientists in the field to obtain the reagents and to repeat 

the experiments. Remember that science thrives on the ability to repeat 



108 someone’s experiments and verify the findings. Try, therefore, to put your-

self in the position of the reader. Have you provided all the information he 

or she requires to successfully follow your protocols? Are all concentrations 

and units given? If the units or formulae require Greek letters or special 

symbols such as µg for microgram, are they correct? Are all the techniques 

employed in the “results” section detailed in the “materials and methods” 

section? Are all the techniques reported in “materials and methods” actu-

ally used to perform the experiments described in “results”?

There is often interplay between the “material and methods” and the 

figure legends. The “material and methods” will often state the basics of a 

technique. The figure legends can then specify the exact conditions used in 

the experiment. Be sure to check the details in these two sections against 

each other. 

Box 4.15  Materials and Methods

H5N1 and H3N2 strains of influenza virus were obtained from the ATCC 
(American Type Culture Collection, USA) and grown in canine kidney cells as 
described (refs). 

All plants used were obtained from A. Gardener’s Plant Supplies (Vienna, 
Austria). Plant extracts were prepared by crushing 10 g of leaves in liquid nitro-
gen, allowing the temperature to rise and filtering the resulting liquid through 
cheesecloth. The filtrates were made up to 10 ml with water, adjusted to neutral 
pH using the cell culture medium and stored at -70°C.

The anti-viral properties of the extracts were examined by mixing the volumes 
of the extracts indicated in the figure legends with 1 ml of cell culture medium 
containing 106 influenza virus particles. Virus particles were also mixed with 
the same volumes of cell culture medium. All samples were incubated for 60 
min. at room temperature. Subsequently, the number of surviving influenza virus 
particles was determined by placing the treated virus samples on canine kidney 
cells. The number of cells destroyed, as detected by cell staining (ref), is directly 
proportional to the number of surviving viral particles.



1094.3.9  List and sort the references

If I have seen further,  

it is by standing on the shoulders of giants.

isaac newton

The references tell the reader which scientific publications you studied 

to conceive your hypotheses, set up your experiments and support your 

conclusions. Treat the references with due reverence. Without the work 

they report, how could you have performed your work?

Students often ask how to recognise when they should cite a reference. 

One answer is that any sentence which specifically refers to the work of 

others requires a citation. Always include the original publications which 

describe the methods or results to which you are referring. If two groups 

of workers published on the same topic at about the same time, then cite 

both sets of authors. Quote the publications of your competitors as much 

as those of your own group. If you quote several references to support your 

idea, do not ignore those that are in opposition. Cite and discuss them in 

the context of your work. Science and scientific writing require honesty.

In contrast, if a sentence contains general knowledge or information 

that all scientists in a field will know (e. g. the first sentence in the “intro-

duction” in box 4.12), then a reference is not needed. If you are not sure 

whether to add a reference or not, add one. The reviewers will not reject a 

manuscript because the bibliography is too extensive but they may com-

plain if it is too spartan. 

Review articles (often referred to as the secondary literature) offer an 

overview of the field. Include them in the introduction to enable the read-

er to delve deeper into the background. Do not use review articles to refer 

to specific methods or particular results. A reference list containing too 

many review articles implies that you only have a superficial knowledge 

of the literature and have not really read the key primary publications of 

the field. 

The section on writing the “results” (section 4.3.3) recommended that 

you note down where you need references in each section. If you have been 

doing that, you can now identify the references you wish to cite. Make sure 

you check all sections of the manuscript, including the figure legends and 

tables, to see whether you have found all the references you require. 



110 You have a choice for listing and sorting the references so that they con-

form to the format of the journal. You can type them in and sort them by 

hand or you can use a program specially developed to manage references. 

Typing the references in and sorting them by hand is not recommended. 

This approach is time-consuming, error-prone, inflexible and nerve-

wracking. If your supervisor, a co-author, a reviewer or even you yourself 

decide to insert, modify or delete a reference, you may have to change the 

order and the numbering of every single one. 

In contrast, programs such as Endnote and Reference Manager have 

several advantages. They allow you to introduce the references into the 

text and format them according to the style of your chosen journal. They 

provide the accepted abbreviation of each journal in the reference list. A 

further advantage of such programs is that you can add or delete references 

from the text once they have been formatted. You can even reformat the 

references completely without having to redo them all. 

The only real hardship that comes with these programs is entering 

the references to create your own database of references. Typing them in 

one after another is painful. However, many literature databases such as 

PubMed, PubMed Central (both from the National Library of Medicine in 

the USA), Google Scholar, the ISI web of knowledge (Thomson Scientific) 

or Scopus (Elsevier) allow you to import the references directly into the 

reference programs. This makes the generation of a reference database, 

which you can use for the rest of your scientific career, relatively painless.

However you decide to prepare the reference section, remember to 

check the references carefully. Are the references you have cited the correct 

ones? You may have ten references in your database that all have the same 

first author. Picking the wrong one is easily done. The reference program 

should have put the references into the correct format, but was it com-

pletely accurate? Check the format you have generated with the one given 

for the references in the “instructions for authors”. Does your chosen jour-

nal need the journals’ names written in full? If not, are all the abbrevia-

tions of the journals’ names correct? Are all the page numbers complete? 

Are the books or book chapters cited in the correct style for the journal? 

How should the authors be arranged in the list of references? Almost every 

journal has a certain peculiarity in the reference part. 



1114.3.10  Write the “acknowledgements” 

This very short section can actually be written at any time, but writing 

it towards the end of the final version when you know who you wish to 

thank is a safer policy. You are free to thank anyone who provided advice, 

helped you with techniques, supplied materials or commented on the 

manuscript. Despite this freedom, keep the “acknowledgements” simple. 

“We thank X for critical reading” is perfectly adequate. Always mention the 

funding agencies that supplied you with the money to carry out your re-

search. Funding agencies often even stipulate such an “acknowledgement” 

in their guidelines. The Austrian Science Fund, for instance, does. Further-

more, it only refunds page charges when its support is acknowledged. Page 

charges are levied by certain journals on authors to cover the printing 

costs. It is therefore a prudent idea to carefully check at an early stage that 

the funding body or bodies are mentioned and that the grant numbers are 

correct. You (or your supervisor) will not panic when you receive the bill 

for the page charges after the manuscript has appeared on-line or in print. 

You will be certain that the funding agency will pay and you can pass on 

the bill.

4.3.11  Write the “abbreviations”

The list of abbreviations is often found on the title page, although some 

journals may require authors to put them on a separate page. Like the “ac-

knowledgements”, you can make this list at any time. For greater accuracy, 

it is more sensible to prepare it after writing the “materials and methods” 

as this section usually contains the majority of abbreviations. The list of 

abbreviations should, of course, be complete and conform to the style 

of the journal. Bear in mind that most journals accept certain common 

abbreviations as standard and do not require them to be listed. As usual, 

this information is detailed in the “instructions for authors”. 



112 4.4  Assembling and improving the model manuscript

The first version is never the last.

All first drafts of the model manuscript are now complete. The texts 

from boxes 4.6 to 4.15 can be assembled to produce the first complete 

version (version 1.0, section 4.4.1). Reaching this stage should always be 

recognised as a considerable achievement. However, it is only now that the 

time-consuming work of improving the manuscript begins. A first com-

plete version is usually still a long way from the standard required for 

publication in a scientific journal. Amongst other things, the first version 

must be checked for coherence, consistency, logic, omissions, redundancy, 

relevance and speculation. It is, however, not just a matter of eliminating 

errors and inconsistencies. It is about imagining how the writing could be 

improved to help the reader grasp the advance in knowledge that the man-

uscript documents. It is about describing exactly what you did. It is about 

imagining how the reviewers will find your writing. It is about imagining 

how to modify, redraft and revamp the manuscript so that the reviewers 

will have a better chance of comprehending your thoughts.

Version 1.0 of the model manuscript contains 30 comments and com-

mands numbered in blue to illustrate the improvement process. Some 

of the comments and commands attend to poorly written areas identified 

through application of the suggestions and guidelines contained in section 

2.1.8 and box 3.2. Others were introduced by assessing the quality of the 

assembled manuscript with some of the following questions. Do the “fig-

ures”, “tables”, “figure legends” and “results” fit together? Do the separate 

sections fit together coherently? Are the sections consistent with each oth-

er? Are important comments or descriptions about any of the “methods” 

missing? Do the “materials and methods” and the “results” sections con-

tain similar information? Is some of the text therefore redundant? Is all the 

information relevant to the manuscript? Does the “introduction” perhaps 

contain too much information? Does the “discussion” contain too much 

speculation? Are there parts that can be toned down or removed? 

A second set of useful questions to assess quality focuses on imagin-

ing how the manuscript could look after change. What would happen if 

this sentence is omitted? What would happen if this section contained 

more detail here? What would happen if I moved this paragraph from the 

“results” to the “discussion”? Would this make the text clearer to the reader 



113and thus improve the manuscript? Ask this set of questions once whilst 

reading the manuscript from front to back and once whilst reading it from 

back to front, as suggested in box 3.2. The answers to these questions are 

very helpful if you wish to explore other ways of presenting ideas. Conse-

quently, they can have a very positive effect on the clarity of a manuscript. 

Providing answers to the questions mentioned in the previous two para

graphs means that a manuscript will go through several versions until it 

is in a form that can be submitted to a journal. Thus, the first version does 

not have to be perfect. The sentences may be clumsy and contain too many 

words. Some details, as in the model manuscript, may be missing. Never-

theless, the first version shows what is missing and how the overall plan 

is developing. 

Think positively about the first version. Do not become concerned that 

it seems to be repeating itself or is incomplete. Only when the first ver-

sion has been assembled can the author picture the overall framework. A 

carefully crafted manuscript evolves over time whilst it is being reworked. 

Often, many excellent ideas only enter manuscripts at later stages. Larger 

chunks of text that have been deleted from a manuscript can also be seen 

positively. Save such chunks in a separate file for use in a future research 

publication or project application. It is rare that a text is completely useless. 

In some cases, deleted text can even contain ideas for an entirely novel 

approach or set of experiments.

I would like to mention two points about the technique of improvement. 

The first is a reiteration of the plea in section 2.1.8 to do your rewriting and 

redrafting on a printout. Manuscripts often remain incoherent when they 

are edited solely on a computer monitor. Do not be concerned about the 

time needed for typing in the changes from the corrected printout. This is 

never the rate-limiting step in the editing process. In addition, during typ-

ing, adopt the habit of glancing at each completed paragraph for coloured 

lines from the spelling and grammar checkers. Fix these problems before 

moving on. This is an effective way of reducing the time needed later for 

proof-reading.

The second point concerning  improvement technique is to be confident 

in marking errors and making suggestions and comments on the printout 

of a manuscript. Use large letters in red ink or another bright colour for 

your improvements, suggestions and comments. Make a mark at the side 

of the line concerned and draw a red ring around text which you find too 

complex. 



114 4.4.1  First draft of the model manuscript

Inactivation of influenza virus by a Protea repens extract (1)

Keywords: infectious diseases; respiratory illnesses; natural products; 

anti-viral compounds

Abstract

We have investigated the ability of extracts from three South African 

plants, Aloe africana, Protea repens and Strelitzia reginae, to inactivate 

influenza virus. Only the P. repens extract was able to inactivate influenza 

viruses from both humans and birds (2) in a concentration-dependent 

manner. P. repens extracts may prove useful for developing new treatments 

for influenza patients (3).

Word count: 56

Introduction

Infectious agents cause many human diseases (4). For instance, human 

immunodeficiency virus (HIV) and other communicable diseases were re-

sponsible for 50 % of all deaths in South Africa in the year 2000 (ref) (5).

Substances isolated from plants and fungi are the basis for the treat-

ment of many human diseases (ref). For instance, artemisin (6) from the 

plant xxx (7) has been used to treat malaria strains (8) resistant to previ-

ously used drugs (ref) (9, 10).

(11) To increase the probability of finding plant extracts active against 

microorganisms (12), we decided to examine the huge variety of previous-

ly untested plants available in southern Africa. We began by investigat-

ing the ability of extracts of three South African plants (Aloe africana, Protea 

repens and Strelitzia reginae) to inactivate influenza virus particles and dis-

covered (13) that the P. repens extract was able to do so (14).



115Materials and Methods

H5N1 and H3N2 strains of influenza virus were obtained from the ATCC 

(American Type Culture Collection, USA) and grown in canine kidney cells 

as described (refs). 

All plants used were obtained from A. Gardener’s Plant Supplies (Vienna, 

Austria). Plant extracts were prepared by crushing 10 g of leaves in liquid 

nitrogen, allowing the temperature to rise and filtering the resulting liq-

uid through cheesecloth. The filtrates were made up to 10 ml with water 

(15), adjusted to neutral pH using the cell culture medium (15) and stored 

at –70°C.

The anti-viral properties of the extracts were examined by mixing the 

volumes of the extracts indicated in the figure legends with 1 ml of cell cul-

ture medium containing 106 influenza virus particles (16). Virus particles 

were also mixed with the same volumes of cell culture medium (17). All 

samples were incubated for 60 min. at room temperature. Subsequently, 

the number of surviving influenza virus particles was determined by plac-

ing the treated virus samples on canine kidney cells. The number of cells 

destroyed, as detected by cell staining (ref), is directly proportional to the 

number of surviving viral particles.

1  Make the title active.
2  Omit needless words.
3  Link this sentence to the previous one and write it more clearly and strongly.
4  Write this sentence more clearly and strongly.
5 � HIV is irrelevant to this manuscript! More background on influenza virus is 

required.
6  Check the spelling.
7  The name of the plant must be in the next version.
8  Artemisinin is used to treat patients, not malaria strains.
9  The use of artemisinin is poorly explained.
10  Another example of a plant product is required.
11  Include a sentence making the goal of the work clearer.
12  This word is too general. Find a better one.
13  This word is too strong. Find a better one.
14  Split this sentence into two and make the second part stronger.
15  The descriptions are inaccurate.
16  The sentence is difficult to read and does not fit with the figure legends.
17  State why this was done.



116 Results

Plants supply many useful drugs (ref) (18). To investigate whether ex-

tracts of certain South African plants were able to inactivate influenza vi-

rus particles, we incubated influenza virus H5N1, an avian-specific strain, 

with the extracts shown in figure 1 (19). The P. repens extract inactivated 

about 50% of the influenza virus particles. In contrast, the extracts of A. 

africana and S. reginae failed to inactivate the virus (Fig. 1). There was also 

no inactivation with cell culture medium alone (19).

We wanted to ensure that the P. repens extract inactivated the influenza 

virus particles in a concentration-dependent manner. Accordingly, we 

tested various volumes of this extract and examined the number of sur-

viving influenza H5N1 virus particles. Figure 2 (open triangles) shows 

that the inhibition was indeed dependent on the volume of the extract. No 

inactivation with increasing volumes of cell culture medium was observed 

(data not shown) (19).

To determine whether the P. repens extract was also able to inactivate an-

other influenza virus strain, we incubated the extract with influenza virus 

H3N2, a human-specific strain. The influenza virus H3N2 (Fig. 2, closed 

triangles) was clearly inactivated in a similar way to the H5N1 influenza 

virus. Again, no inactivation in the control experiments was observed (19). 

Thus, the P. repens extract possesses a general ability to inactivate influenza 

virus particles (20). In addition, six further P. repens extracts prepared over 

a six-month period also demonstrated this ability (21). 

In summary, we show here that a plant (2) extract from P. repens inacti-

vated virus particles of two strains of influenza virus in a concentration-

dependent manner. In contrast, extracts from A. africana and S. reginae did 

not inactivate the influenza virus particles. All three extracts were pre-

pared similarly (22). Therefore, we conclude that the inactivation is due to 

a specific substance found in P. repens and not an artefact of the extraction 

process (4).
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Substances extracted from plants have long been known to be active 

against microorganisms (ref) (23). However, the ability of extracts of most 

South African plants to inactivate influenza virus particles was not known 

(24). We show here that a P. repens extract (25) inactivated in a concentra-

tion-dependent manner two strains of influenza virus that cause disease 

in humans and birds. Thus, yet another plant can be added to the list of 

those containing a substance active against micro-organisms (26). 

Why does P. repens contain such a substance capable of inactivating influ-

enza viral particles? One possibility is that the substance is a product of a 

detoxification pathway and by chance has anti-viral activity. On the other 

hand, it may be produced by the plant to protect itself against viruses. To 

investigate this further, we are currently examining whether related Protea 

species also have anti-viral activity. Related species that produce more of 

the substance may also be useful in attempting to improve the presently 

unsatisfactory yield.

What is the nature of the active substance in P. repens? Preliminary ex-

periments (data not shown) indicate that the active substance is a novel 

molecule that can be further explored (2). Future work will be directed to 

assessing the clinical potential of this novel substance (2, 27, 28).
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2  Omit needless words.
4  Write this sentence more clearly and strongly.
18  This information is superfluous here. Delete the sentence.
19  Provide more details for the reader.
20 � This sentence is an over-interpretation. It is also redundant in the light of 

the first sentence in the next paragraph.
21  This sentence should be strengthened and moved to the next paragraph.
22  This word is inaccurate.
23  The sentence is too complex.
24  Improve the last part of the sentence.
25  State the origin of the plant extract.
26  Mention the extracts that did not work.
27  The word “novel” occurs too often.
28  Give more details on the clinical potential of the substance.
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Figure 1. Incubation of three extracts of South African plants with influ-

enza virus particles. 1 ml of each extract was incubated for 60 min. at room 

temperature with 106 influenza virus particles (29). The number of surviv-

ing virus particles was determined as described in materials and methods. 

Values represent the average of five separate experiments. Error bars show 

the standard deviations from the mean.

Figure 2. Concentration-dependent inactivation of two influenza viruses 

by a P. repens extract (1). 1 ml of cell culture medium containing 106 viral 

particles of influenza virus H5N1 (open triangles) or H3N2 (closed trian-

gles) was incubated with the volumes of P. repens extract indicated. The 

experiment was performed as described in figure 1. Results are expressed 

as a percentage of the (30) surviving viruses. Values represent the aver-

age of three separate experiments. Error bars show the range of values 

measured. 

1  Make the title active.
29  Make consistent with the methods section and legend to figure 2.
30  Something is missing here.



1194.5  Editing and refining a scientific manuscript 

Section 4.5.1 contains version 1.1 of the model manuscript. As usual, in-

serted text is in blue; rejected text has been deleted.

Compare the sections of versions 1.0 and 1.1 one by one. This will give you 

experience in recognising parts of a manuscript needing work and allow 

you to envisage ways to improve them. You can continue this process by 

examining version 1.1 for areas that need further attention and proposing 

an appropriate text. After all, it is only version 1.1, so there still is plenty of 

scope for refinement.

How close is the quality of version 1.1 to that required for submission to 

a journal? One to two major polishing steps would probably be necessary 

to make the sentences fit together better and to remove needless words. In 

version 1.1, for example, there still seems to be some repetition between 

the final paragraphs of the results and the first paragraph of the discus-

sion. This problem would definitely need attention before submission. 

Only when authors have addressed such issues is a manuscript nearing 

completion. One effective approach to find out how far a manuscript has 

advanced is to read it out loud to yourself or to use the read aloud tool in 

Adobe’s Acrobat reader. Problematic passages are often easier to find this 

way. In spite of these tips, it is only when a journal rejects a manuscript 

because it appears unfinished that you will start to acquire the experience 

to judge for yourself when a manuscript is ready for submission. In the 

words of Peter Loewen, a Canadian scientist, “At some point, there comes 

a time when you just have to submit the manuscript and see what the re-

viewers think!”

This comment stresses another important point in writing scientific 

English, namely that a manuscript will never be perfect. There will always 

be something that can be rephrased or improved upon. In a way, writing a 

scientific manuscript is like evolution. Evolution does not produce some-

thing that is perfect, it just produces something that works. Your manu-

script has to survive in the harsh environment of the editorial department 

of a journal. It does not have to be perfect to do this.



120 4.5.1  Improved model manuscript

A Protea repens extract inactivates influenza virus

Keywords: infectious diseases; respiratory illnesses; viral pathogens; 

natural products; anti-viral compounds

Abstract

We have investigated the ability of extracts from three South African 

plants, Aloe africana, Protea repens and Strelitzia reginae, to inactivate influ-

enza virus. Only the P. repens extract was able to inactivate human and 

avian influenza viruses in a concentration-dependent manner. The P. re-

pens extract may therefore contain novel substances for treating influenza 

virus infections. 

Word count: 55

Introduction

Infectious agents are a major cause of human mortality. The global out-

break of influenza virus in 1918 and 1919 led to at least 20 million deaths 

(Yewdell and García-Sastre, 2002). At present, outbreaks of human influ-

enza virus are partially controlled by vaccination. However, currently cir-

culating influenza viruses of birds may have the potential to cause serious 

epidemics in humans in the future (Uyeki, 2008).

Substances isolated from plants and fungi are the basis for the treat-

ment of many human diseases (Rishton, 2008). Digitalis, isolated from 

the foxglove plant, has been used to treat heart disease for over two centu-

ries (Wade, 1986). More recently, artemesinin, a substance isolated from 

the plant Artemisia annua, has been used to treat patients infected with the 

malaria parasite, Plasmodium falciparum (White, 2008).

We therefore decided to examine whether plant extracts contained sub-

stances active against currently circulating human and avian influenza 

viruses. To increase the probability of finding plant extracts active against 

these pathogens, we decided to examine the huge variety of previously un-

tested plants available in southern Africa. We began by investigating the 

ability of extracts of three South African plants (Aloe africana, Protea repens 

and Strelitzia reginae) to inactivate influenza virus. The results revealed that 

the P. repens extract possessed such an activity.



121Materials and Methods

H5N1 and H3N2 strains of influenza virus were obtained from the ATCC 

(American Type Culture Collection, USA) and grown in canine kidney cells 

as described (Green, 1962; Ho et al., 1976). 

All plants used were obtained from A. Gardener’s Plant Supplies (Vienna, 

Austria). Plant extracts were prepared by crushing 10 g of leaves in liquid 

nitrogen, allowing the temperature to rise and filtering the resulting liq-

uid through cheesecloth. The filtrates were filled up to 10 ml with cell cul-

ture medium, adjusted to neutral pH with sodium hydroxide and stored 

at –70°C.

The anti-viral properties of the extracts were examined as follows. 1 ml 

of cell culture medium containing 106 influenza virus particles was incu-

bated with 1, 2, 3 or 4 ml of the plant extracts as indicated in the legends to 

figures 1 and 2. As a control, virus particles were also mixed with the same 

volumes of cell culture medium. All samples were incubated for 60 min. 

at room temperature. Subsequently, the number of surviving influenza 

virus particles was determined by placing the treated virus samples on ca-

nine kidney cells. The number of cells destroyed, as detected by cell stain-

ing (Ho et al., 1976), is directly proportional to the number of surviving 

viral particles.
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To investigate whether extracts of certain South African plants were able 

to inactivate influenza virus particles, we incubated influenza virus H5N1, 

an avian-specific strain, with the extracts shown in figure 1, columns 2 to 

4. Surviving virus particles were determined as described (Ho et al., 1976). 

The P. repens extract inactivated about 50 % of the influenza virus particles. 

In contrast, the extracts of A. africana and S. reginae failed to inactivate the 

virus (Fig. 1). As a control, we incubated the influenza virus particles with 

cell culture medium without plant extracts. Their number remained un-

changed (Fig. 1, column 1). 

We wanted to ensure that the P. repens extract inactivated the influenza 

virus particles in a concentration-dependent manner. Accordingly, we 

tested various volumes of this extract and examined the number of surviv-

ing influenza H5N1 virus particles. Figure 2 (open triangles) shows that 

the inhibition was indeed dependent on the volume of the P. repens extract 

added. In contrast, no inactivation of the H5N1 influenza virus particles 

was observed with increasing volumes of cell culture medium alone (data 

not shown).

To determine whether the P. repens extract was also able to inactivate an-

other influenza virus strain, we incubated the extract with influenza virus 

H3N2, a human-specific strain. The influenza virus H3N2 (Fig. 2, closed 

triangles) was clearly inactivated in a similar way to the H5N1 influenza 

virus. Again, no inactivation in the control experiments with cell culture 

medium alone was observed (data not shown). 

In summary, an extract from P. repens inactivated virus particles of two 

strains of influenza virus in a concentration-dependent manner. In addi-

tion, six further P. repens extracts prepared over a six-month period also re-

producibly inactivated influenza virus particles. In contrast, extracts from 

A. africana and S. reginae did not inactivate the influenza virus particles. All 

three extracts were prepared according to the same protocol. Therefore, 

we conclude that the inactivation resulted from a specific substance or 

substances present in the P. repens extract and not from an artefact of the 

extraction process.
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The anti-microbial activity of certain plant and fungal extracts has 

been known for many years (Wainwright, 1987). However, the ability of 

extracts of most South African plants to inactivate influenza virus parti-

cles had not been investigated. We show here that an extract of P. repens, an 

indigenous South African plant, inactivated in a concentration-dependent 

manner two strains of influenza virus that cause disease in humans and 

birds. Thus, yet another plant can be added to the list of those containing 

a substance active against micro-organisms. In contrast, extracts from A. 

africana and S. reginae did not inactivate the influenza virus particles.

Why does P. repens contain such a substance capable of inactivating in-

fluenza viral particles? One possibility is that the substance is a product of 

a detoxification pathway and by chance has anti-viral activity. On the other 

hand, it may be produced by the plant to protect itself against viruses. To 

investigate this further, we are currently examining whether related Pro-

tea species also have anti-viral activity. Related species that produce more 

of the substance may also be useful in attempting to improve the pres-

ently unsatisfactory yield.

What is the nature of the active substance in P. repens? Preliminary ex-

periments (data not shown) indicate that the active substance is a novel 

molecule. Future work will assess the clinical potential of this substance 

against influenza virus infections.

Acknowledgements

I thank my colleagues for critical reading and the imaginary funding 

agency for financial support (project 01/07).

References
Green, I.J. (1962) Serial propagation of influenza B (Lee) virus in a transmissible line of 

canine kidney cells. Science 138, 42–43.
Ho, P.P.K., Young, A.L. and Truehaft, M. (1976) Plaque formation with influenza viruses 

in dog kidney cells. J. Gen. Virol. 33, 143–145.
Rishton, G. (2008) Natural products as a robust source of new drugs and drug leads: past 

successes and present day issues. Am. J. Cardiol. 101, 43D–49D.
Uyeki, T.M. (2008) Global epidemiology of human infections with highly pathogenic 

avian influenza A (H5N1) viruses. Respirology 13, Suppl. 1:S2–9.
Wade, O.L. (1986) Digoxin 1785–1985. I. Two hundred years of digitalis. J. Clin. Hosp. 

Pharm. 11, 3–9.
Wainwright, M. (1987) History of the therapeutic use of crude penicillin. Med. Hist. 31, 

41–50.
White, N.J. (2008) Qinghaosu (artemisinin): the price of success. Science 320, 330–334.
Yewdell, J. and García-Sastre, A. (2002) Influenza virus still surprises. Curr. Opin. 

Microbiol. 5, 414–418.



124 Figure Legends

Figure 1. Incubation of three extracts of South African plants with influ-

enza virus particles. 1 ml of cell culture medium containing 106 influenza 

virus particles was incubated for 60 min. at room temperature with 1 ml 

of each extract. The number of surviving virus particles was determined 

as described in materials and methods. Values represent the average of five 

separate experiments. Error bars show the standard deviations from the 

mean.

Figure 2. The P. repens extract inactivates influenza virus strains in a 

concentration-dependent manner. 1 ml of cell culture medium contain-

ing 106 viral particles of influenza virus H5N1 (open triangles) or H3N2 

(closed triangles) was incubated with the volumes of P. repens extract in-

dicated. The experiment was performed as described in figure 1. Results 

are expressed as a percentage of the number of surviving viruses. Values 

represent the average of three separate experiments. Error bars show the 

range of values measured. 

4.6  Take-home messages from chapter 4

❚  �Put your greatest effort into presenting and describing the data. 

❚  �The figures and tables should be comprehensible without reference to the 

text.

❚  �Remember that you are writing for anonymous readers, not for friends 

or colleagues. You are not writing for your supervisor who understands 

your theme. 

❚  �The first draft will be imperfect. 

❚  �The abstract is the first part of the manuscript to be read. It may be the 

only part that some readers encounter.

❚  �Keep the following words in your head when improving your manu-

script: rearrange, rewrite, rephrase, simplify, polish.

❚  �Always read your work as a reviewer might.

❚  �Read aggressively to change a manuscript, not defensively to avoid 

change.
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127Chapter 5  Practising writing and improving  
scientific manuscripts

Experience is the name we give to our mistakes.

oscar wilde

Chapter 4 presented ideas for writing, refining and improving a scien-

tific manuscript. Chapter 5 contains six exercises to practise using these 

ideas. The second and fourth exercises invite you to discuss your point 

of view on two contemporary themes. The other four exercises provide 

opportunities to imagine experiments for your own model manuscripts. 

References mentioned in the exercises are given at the end of the chapter.

Each exercise also has a manuscript of a former student for you to im-

prove and summarise. As in chapter 3, comments and commands num-

bered in blue initiate the improvement process. An improved version of 

each manuscript follows immediately afterwards. 

During the preparation of this book, students and colleagues tried the 

exercises and provided some stimulating feedback. One comment of a 

Chinese scientist intrigued me greatly. She showed me her suggestions 

and then exclaimed earnestly, “These exercises are hard!” The stress was 

on the final word. My response was that the exercises demonstrate the 

level of writing necessary for scientific publication. Manuscripts of young 

scientists must achieve this standard. There are no exceptions for novices, 

there are no journals that accept manuscripts only from young scientists. 

Attempting the exercises in this chapter will help you to more rapidly reach 

the standard of an experienced scientist.

5.1  Improving the quality of bread

Finding the conditions for boiling the perfect egg is often taken as an 

illustration of the scientific process. The first exercise takes this idea one 

step further. Imagine that you have been trying to develop a new ingredi-

ent or a new process for baking bread. As a consumer, you could introduce a 

new ingredient to make the bread more nourishing, more long-lasting or 

more appealing to the eye. If you are interested in ecology or the environ-

ment, you might search for processes which reduce the baking time and 



128 thus lower the burden on the environment. You could even help professors 

who forget about their baking by developing a substance that lengthens 

the time taken for the bread to catch fire. If you are British, you might want 

your new substance or process to generate a bread with the consistency of 

a damp towel without having to use any organic materials whatsoever.

Write a manuscript about the development of your new process or the 

properties of your new ingredient. Use the model manuscript in chapter 

3 as a template to describe an experiment that measures the effect of your 

process or ingredient. Your manuscript will need a title, an abstract as well 

as the sections “introduction”, “materials and methods”, “results” and “dis-

cussion”.

5.1.1  Introduction of ingredient Z makes bread more fluffy and 
edible for non-Austrian people living in Austria

Introduction

It has been observed for some time that bread in Austria does not satisfy 

the demands of non-Austrian people living there (1). When asked, a typical 

person describes it as dry, hard and far too complicated in composition (i. e. 

too much (2) ingredients). As the bread was deemed to be inedible by the 

majority of non-Austrian citizens, and as they make out more than 60 % of 

the population, measures had to be taken (3). This is why (1) we tried to 

find a new ingredient that would alleviate this problem, making the bread 

more edible for a wider (4) spectrum of people. The quality we were trying 

to introduce was termed “fluffiness”, meaning light or airy (5). 

Materials and methods

Baking Methods.  Two different methods were used. Method 1 was (6) bak-

ing the bread at a temperature which did (1) not exceed 200°C (standard 

values varied from 180°C to 210°C). Method 2 involved (6) a higher tem-

perature, but without exceeding 230°C. In both of these (1) methods, the 

baking time was around 2 hours. Other than these (1, 7), all parameters 

were kept at a standard value (8) for bread-baking. 

Taste Testing.  Free testing was offered to all interested parties. The number 

of testers at the end of the experiment was 2089 (1080 female, 1000 male) 

(9). Among those (2), 836 were Austrian, and 1253 non-Austrian citizens. 

They (10) evaluated the different compositions of the bread, and provided 



129a simple yes/no (11) answer to the question if (4) the bread was acceptable 

to them (1). 

Synthesis of substances X, Y and Z.  Novel substances were developed by sup-

plementing standard baking powder with the additives E280, S580 and 

E190.

Calculating the fluffiness index.  The fluffiness index describes the percent-

age by which the bread can be squashed in relation to standard Austrian 

bread. The constant for Austrian bread is 10 %. The height of the bread is 

measured prior to and after being squashed. The difference in height is 

described in percentage (12) and divided by the constant. 

Results and discussion

Increasing the fluffiness index (FI)

By increasing the baking temperature to 225°C and adding approxi-

mately 5,2g/l (13) of the ingredients X, Y and Z, we were able to increase 

the fluffiness index maximally by a factor of 2. The substance we named 

Z was the most potent one (Fig. 1). Its addition to the baking mixture in-

creased the fluffiness index by 98 % when baked at 225°C (14). 

Fig. 1. Increase of the fluffiness index (FI) after addition of new bak-

ing supplements. The change in the FI was measured after addition of ap-

proximately 5,2g (13) substance x, y, or z per litre baking mixture. This was 

repeated at two baking temperatures, 200 (15) (open bars) and 225 (15) 

(closed bars). 

Measuring the satisfaction of consumers

After synthesis of the bread with increased FI (1), the bread was tested 

by the consumers. The results are comprised (4) in Figure 2. The results 

showed that (1, 16), when compared with Austrians (1), non-Austrians 

prefer (17) an 80 % increase (4) in FI. (18) Austrians could tolerate only an 



130 increase of up to 40 %. Results also show that (1, 16) this FI is actually (4) 

more preferable even to an Austrian in comparison to (1) their standard 

bread. This could mean that a change in bread fluffiness could benefit eve-

ryone (19).

Fig. 2. Austrian/non-Austrian customer satisfaction in response to in-

creased fluffiness of bread. Austrian and non-Austrian people were asked 

to evaluate bread with alternative (4) FI. 

1  Omit needless words.
2  This word is incorrect.
3  Split this complex sentence into two.
4  Find a better word.
5  These forms are incorrect.
6  Use “involved” for method 1. Find an alternative for method 2.
7  Find a better linking word.
8  This expression needs correcting.
9  Make the numbers add up correctly.
10  It is not clear to whom you are referring.
11  Write this out fully.
12  The expression “in percentage” is incorrect.
13  The decimal point is incorrect. Do not forget to change the figure itself.
14  The information at the end of the sentence should come earlier.
15  The units are missing.
16  This phrase occurs too often.
17  The tense is incorrect.
18  A linking word is needed.
19  Improve the construction of this sentence.



1315.1.2  Introduction of ingredient Z makes bread more fluffy and 
edible for non-Austrian people living in Austria

Abstract

Three substances (X, Y and Z) were synthesized and their effect on the 

fluffiness of bread investigated. Of the three, substance Z proved to be the 

most potent, increasing the fluffiness index (FI) by up to 98 %. Customer 

surveys showed that Austrian residents preferred an increase in the F I of 

up to 40 % whereas non-Austrian residents preferred an increase of up to 

80 %.

Introduction

It has been observed for some time that bread in Austria does not sat-

isfy the demands of non-Austrian residents. When asked, a typical person 

describes it as dry, hard and far too complicated in composition (i. e. too 

many ingredients). The majority of non-Austrian residents, who make up 

more than 60% of the population, deemed the bread to be inedible. There-

fore, measures had to be taken. Thus, we tried to find a new ingredient that 

would alleviate this problem, making the bread more edible for a broader 

spectrum of people. The quality we were trying to introduce was termed 

“fluffiness”, meaning lightness or airiness.

Materials and methods

Baking Methods.  Two different methods were used. Method 1 involved 

baking the bread at a temperature not exceeding 200°C (standard values 

varied from 180°C to 210°C). Method 2 used a higher temperature, but 

without exceeding 230°C. In both methods, the baking time was around 

2 hours. Otherwise, all other parameters were kept at standard values for 

bread-baking. 

Taste Testing.  Free testing was offered to all interested parties. The number 

of testers at the end of the experiment was 2,089 (1,080 female, 1,009 male). 

Among these, 836 were Austrian, and 1,253 non-Austrian citizens. The test-

ers evaluated the different compositions of the bread and provided a sim-

ple yes or no answer to the question whether the bread was acceptable. 

Synthesis of substances X, Y and Z.  Novel substances were developed by sup-

plementing standard baking powder with the additives E280, S580 and 

E190.
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age by which the bread can be squashed in relation to standard Austrian 

bread. The constant for Austrian bread is 10%. The height of the bread is 

measured prior to and after being squashed. The difference in height is 

described as a percentage and divided by the constant. 

Results and discussion

Increasing the fluffiness index (FI)

By increasing the baking temperature to 225°C and adding approxi-

mately 5.2g/l of the ingredients X, Y and Z, we were able to increase the 

fluffiness index maximally by a factor of 2. The substance we named Z was 

the most potent one (Fig. 1). Its addition to the baking mixture, followed 

by baking at 225°C, increased the fluffiness index by 98%.

Fig. 1. Increase of the fluffiness index (FI) after addition of new baking 

supplements. The change in the FI was measured after addition of approxi-

mately 5.2g substance x, y, or z per litre baking mixture. This was repeated 

at two baking temperatures, 200°C (open bars) and 225°C (closed bars). 

Measuring the satisfaction of consumers

The bread with an increased FI was tested by the consumers. The results 

are shown in Figure 2. Clearly, the non-Austrians preferred bread with an 

80 % higher FI. In contrast, Austrians could tolerate only an increase of 

up to 40 %. This FI is also more preferable to Austrians than that of their 

standard bread. These findings may imply a change in bread fluffiness that 

will benefit everyone.
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Fig. 2. Austrian/non-Austrian customer satisfaction in response to in-

creased fluffiness of bread. Austrian and non-Austrian people were asked 

to evaluate bread with varying FIs. 

5.2  Your views on human activity and global warming

All human activity affects the environment. We saw in the text in box 

4.4 that even the activity of feeding pigeons can be described as being “eco-

pathological”. Humans have been debating the extent of these effects on the 

environment for many years. In the late 19th century, the Viennese believed 

the rise in the number of horse-drawn carriages would cause their town to 

disappear in a mound of horse excrement. Forty to fifty years ago, people 

feared that human activity was leading to a new ice age. Twenty to thirty 

years ago, we heard that acid rain from heavy industry was about to destroy 

human life as we know it. Nowadays, pages of newsprint are devoted to 

the emissions of carbon dioxide. Increasing levels of this gas are expected 

to retain more heat in the atmosphere and thus lead to an increase in the 

overall temperature of the planet. At present, the Earth’s temperature is 

predicted to increase by between 1°C and 5°C in the next 100 years. This 

will affect weather, sea levels, vegetation, habitats and biodiversity. Plans 

for ambitious projects to monitor and control the energy balance of the 

Earth have been on the drawing board for several years (Brand, 2007).

What is your opinion on human activity and global warming? What is 

the evidence connecting human activity with global warming? What can 

be done to change human activity? Explain your opinions in 500 to 600 

words.



134 5.2.1  Global warming

We hear or see the words “Global Warming” on every corner. But (1) do 

we really know what is meant by global warming? To begin by introduc-

ing the facts (2). Our climate is warming and this does have (3) mostly 

negative impacts (4). Some suspicious (4) minds could think what has 

often been said (5), i. e. (6) that the recent warming is a part of the natu-

ral increases and decreases (4) of (7) Earth’s temperature that happen (3) 

since ages (4). But (1) if we look at these ups and downs in the past, we 

can clearly see that the present increase of temperature is far exceeding 

(3) all the highest temperatures of the past. What is causing this increase? 

We note that (7) begin (4) of industrialisation matches with (7) begin (4) 

of the temperature increase (5). We (8) must agree that greenhouse gases, 

produced by burning fossil fuels, are (7) only plausible explanation for the 

temperature increase.

The effects of (7) predicted temperature increase could be worse that (9) 

we can imagine. The (7) desertification, which already lead (3) to famine 

(10) a huge number of people, will probably gain (4) territory and bring 

even more people (5) to death, to poverty or to refugee. The same could 

happen for the population living on coasts (4, 11). As the water level is pre-

dicted to increase, whole (4) countries on (4) coasts, especially those with 

low altitudes such as Holland or Belgium, will be under water (12). We 

could be witnesses to a huge migration caused by climate refugees. More

over, the (7) animals and plants will have a similar fate. A great number of 

species will have to migrate to the more northern regions, and one million 

species are expected to be totally (5, 13) extinct. The polar ice masses, the 

(9) represent a big (4) part of world’s water reserves could melt and cause a 

high level climatic disorder (4) by eliminating the Gulf Stream. 

We have all (4) possible reasons to be alarmed and to take action. Here 

are some things we can do in every-day life. First, we can use less heat by 

turning down the heating in winter and turning off the air conditioning 

in summer. Furthermore, we can travel less by car and plane and more by 

bicycle and train. If we do have to use the car, we can choose a model with 

less possible (4) consumption or at least regularly inflate the tyres. We 

can also recycle the packing of the products we buy and prefer local prod-

ucts that don’t (14, 15) require so much (4) transport. We can stop our (5) 

energy waste. And (1) the list is long. 
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all, the children and try to make these changes not remain private (14) but 

make them be (4) part of politician’s (16) thoughts and concerns in order to 

implement the needed (4) measures at the political and laws (4) level (17). 

For those who might be (5) concerned with (7) economical consequences 

of these measures, they should rather look into the recent rapports (4) of 

certain English economists, which (18) calculated even bigger (4) econom-

ical losses in case of not undertaking something for saving our resources 

(5). To sum up, I can only cite a great Indian proverb: “When Man will have 

(3) cut the last tree, killed the last animal and polluted the last clean river, 

he or she will notice that money cannot be eaten”.

1  Avoid starting sentences with “and”, “but”, “because” or “so”.
2  This is not a complete sentence. What did your grammar checker say?
3  The tense is incorrect.
4  Find a better word or expression.
5  Omit needless words.
6  Do not use abbreviations as part of the sentence.
7  Look at the guidelines for the use of “a” and “the” in box 1.5.
8  Make a better link.
9  Did you read your work?
10  Some words are missing.
11 � It sounds like desertification could happen to countries on the coast. Im-

prove the sentence.
12 � Split this complex sentence into two new ones.
13 � It is not possible to be more than extinct.
14 � Make the sentence positive.
15 � Always write out these forms.
16 � The apostrophe for possession of a plural noun is almost always after the “s”. 
17  This sentence is too complex. Use three shorter sentences instead.
18  Use “who” when you are referring to people.

5.2.2  Global warming

Abstract

The phenomenon of global warming, the constant increase of the Earth’s 

temperature, correlates well with the start of industrialisation. We must 

act now to prevent ecological catastrophes such as desertification and 



136 rises in sea levels. Education, especially of children, on the effects of glo-

bal warming is the only way to ensure that governments implement the 

correct measures.

We hear or see the words “Global Warming” on every corner. However, 

do we really know what is meant by global warming? I begin by introduc-

ing the facts. Our climate is warming and this has mostly negative con-

sequences. Some sceptical minds could think that the recent warming is 

part of the natural fluctuations of the Earth’s temperature that have been 

happening since the beginning of time. If we look at these ups and downs 

in the past, we can clearly see that the present increase of temperature far 

exceeds all the highest temperatures of the past. What is causing this in-

crease? We note that the start of industrialisation correlates with the rise 

in temperature. Thus, we must agree that greenhouse gases, produced by 

burning fossil fuels, are the only plausible explanation for the tempera-

ture increase.

The effects of the predicted temperature increases could be worse than 

we can imagine. Desertification, which has already led to famines and the 

starvation of a huge number of people, will probably cover further terri-

tory, causing even more deaths, more poverty and more refugees. Disas-

ters could also happen to populations living on coasts. The water level is 

predicted to increase through global warming. Therefore, entire countries 

with coasts, especially those with low altitudes such as Holland or Belgium, 

will be under water. We could be witnesses to a huge migration caused 

by climate refugees. Moreover, animals and plants will have a similar fate. 

A great number of species will have to migrate to the more northern re-

gions, and one million species are expected to become extinct. The polar 

ice masses, which represent a major part of world’s water reserves, could 

melt and cause a high level climatic disturbance by eliminating the Gulf 

Stream. 

We have every possible reason to be alarmed and to take action. Here 

are some things we can do in every-day life. First, we can use less heat by 

turning down the heating in winter and turning off the air conditioning 

in summer. Furthermore, we can travel less by car and plane and more by 

bicycle and train. If we do have to use the car, we can choose a model with 

the least possible consumption or at least regularly inflate the tyres. We 

can also recycle the packing of the products we buy and prefer local prod-

ucts that require less transport. We can stop energy waste. The list is long.
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all, the children. In addition, one should try to make these changes pub-

lic so that they become part of politicians’ thoughts and concerns. This 

should ensure that the required measures are implemented at the political 

and legal levels. For those concerned with the economical consequences of 

these measures, they should rather look into the recent reports of certain 

English economists, who calculated even heftier economical losses in case 

nothing is done. To sum up, I can only cite a great Indian proverb: “When 

Man has cut the last tree, killed the last animal and polluted the last clean 

river, he or she will notice that money cannot be eaten”.

5.3  Measuring biodiversity

Exercise 5.2 invited you to discuss the contribution of human activities 

to global warming. Ecologists predict that global warming will cause tem-

peratures to rise and thus threaten biodiversity. Imagine that you have 

been offered a post as a research scientist in a rain forest. It is your task to 

compare biodiversity in the protected part of the rain forest with the bio-

diversity found in deforested areas. You could perhaps compare the abun-

dance of certain species in the two areas. The rich variety of life found in 

rainforests gives you plenty of choice. You could look at liana vines, orchids, 

parrots, toucans, monkeys, ants, flies, bacteria, fungi or even viruses.

Write your ideas in the form of a scientific manuscript. Use both a table 

and a graph to present your observations from the different areas. If you find 

yourself fighting with your software for making the table and plotting the 

graph, then you can always just do it by hand. Gregor Mendel, the father of 

genetics, recorded the weather for years by hand at his monastery in Brno. 

An article in “Nature” (Kemp, 2002) shows a table of Mendel’s handwritten 

monthly weather reports. The author also discusses why both Mendel and 

Darwin used so few pictures in their works. If you are not sure whether a 

figure in your manuscript is necessary or not, think back to the habits of 

these two giants of biology. Would they have included your figure? 

Documenting and measuring biodiversity are topics which are being ac-

tively pursued by many groups across the world. Discover the present sta-

tus of research in these fields in recent articles from “Nature” (Stork, 2007) 

and “Science” (Zimmer, 2007).



138 5.3.1  Biodiversity of bacteria in rainforests

Biodiversity means (1) the great variety of species that has developed 

through evolution. This (2) biodiversity is no stable state (3), but (2) it 

changes (4) every day. New species are created (5); some species become 

extinct (6). This is the result of destroying habitats and the establishment of 

new habitats with different conditions for living (7). Very often, it is nature 

itself which can be blamed for this destruction. Unfortunately, the human 

species sometimes fastens (1) this naturally slow process. Therefore, over 

a short (8) time several species loose (9) their habitat and die out. The de-

forestation of the rainforests is a good example of a human intervention 

that diminishes biodiversity.

To investigate the effect of deforestation on biodiversity in rainforests, 

we compared species (8) in an intact area of rainforest and a deforested 

area. We examined the bacterial flora because it reacts very fast (1) to 

changing conditions. Therefore (10), our investigation period only lasted 

(3) one year. We investigated (1) the increase in the number of different spe-

cies in the bacterial flora of the soil. The results are shown in table 1 and 

graph 1 (1, 11). 

Table 1 shows the development of the numbers of bacterial species in 1 m3 

soil over the investigation period of one year (2, 12, 13).

Number of different bacterial species in 1 m³ soil

Area 1: intact rainforest Area 2: deforested rainforest

01.06.01 25396 25456

01.07.01 25896 6697

01.08.01 25674 6536

01.09.01 24758 7643

01.10.01 23998 7904

01.11.01 24598 8630

01.12.01 25314 9004

01.01.02 25017 9762

01.02.02 24312 10536

01.03.02 23623 11985

01.04.02 24846 13025

01.05.02 25996 14624
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Graph (1) 1 shows the strong decrease of bacterial species in 1 m3 soil after 

the deforestation of the rainforest in June 2001 (12).

In June 2001, the number of bacterial species was nearly equal in both 

areas. During June, the rainforest in area 2 was cut down. So, (14) the liv-

ing conditions for bacteria changed rapidly: e. g. (15) more radiation of the 

sun (1) reached the ground and therefore, temperature increased (16). On 

the other hand, humidity decreased (17). This meant (2, 18) death (1) for 

the greatest part (1) of bacterial species in the soil. Graph (1) 1 shows this 

very clearly. In July 2001, we could (2) only identify 6700 different species 

of bacteria in 1 m3 soil. This means (2, 18) that nearly four fifths (19) of the 

population had died out.

Nevertheless, graph (1) 1 also shows that over the time situation recov-

ered again. Until May 2002, biodiversity spread out again (1). The number 

of different species in the soil increased to nearly 15000 (20).

This examination (1) clearly shows (1) several points (21). Human be-

haviour can do (2) harm to (2) biodiversity and strongly diminish the va-

riety of species in a habitat. It also shows (22) the facility (23) of nature to 

recover, as the increase in the number of species shows (22). Nevertheless, 

we must not ignore (24) that it takes (4) a long time until (1) the number 

of different species (2) will be as high as before the deforestation. Conse-

quently, we should try to avoid any (2) harm to (2) nature and to protect 

biodiversity as far as possible (2).



140 1 � Find a better word.
2 � Omit needless words.
3 � Improve this expression.
4 � The tense is incorrect.
5 � Avoid “created”. It sounds like you believe in creationism.
6 � This sentence needs improving.
7 � This sentence needs improving and linking to the previous one.
8 � Some words are missing.
9 � This is a word that fools my spellchecker.
10 � Find a better linking word.
11 � This paragraph actually needs to be rewritten. I have provided an alternative 

in the corrected version.
12 � Improve the titles of the table and the figure.
13 � Table 1 contains much redundant information. How would you go about 

eliminating the redundancy? 
14 � Avoid starting sentences with “and”, “but”, “because” or “so”.
15 � Avoid using abbreviations as part of a sentence.
16 � Split this sentence into two. 
17 � Put this information into the second sentence generated in (16).
18 � Insert a linking word.
19 � The use of fractions is correct. However, percentages are easier to under-

stand and are therefore more common.
20 � These three sentences do not fit together very well. Improve the situation.
21 � If you say that there are several points, it is a good idea to list them.
22 � The same word is found twice in one sentence.
23 � This word is incorrect.
24 � Positive sentences are easier to understand.
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Abstract

We compared the number of bacterial species in intact and deforested 

areas of a rainforest. Deforestation led to the loss of 80% of the species. 

One year after deforestation, the number of species had risen three-fold, 

indicating that the biodiversity could still be regained, albeit to a limited 

extent.

Biodiversity refers to the great variety of species that has developed 

through evolution. Biodiversity is not a stable state, it is changing every 

day. Some species are becoming extinct whilst new ones are arising. The 

extinction of species results from habitat destruction; the provision of 

new habitats with different living conditions permits new ones to arise. 

Very often, it is nature itself which can be blamed for this destruction. Un-

fortunately, the human species sometimes accelerates this naturally slow 

process. Therefore, over a short period of time, several species lose their 

habitat and die out. The deforestation of the rainforests is a good example 

of a human intervention that diminishes biodiversity.

To investigate the effect of deforestation on biodiversity in rainfor-

ests, we compared the number of species in an intact area of rainforest 

and a deforested area. We examined the bacterial flora because it reacts 

very rapidly to changing conditions. Consequently, our investigation was 

concluded within one year. We determined the increase in the number of 

different species in the bacterial flora of the soil. The results are shown in 

table 1 and figure 1.

Alternative to the above paragraph: To investigate the effect of deforesta-

tion on biodiversity in rainforests, we examined the changes in the bac-

terial flora of the soil. The rapid response of bacteria to environmental 

change allowed our investigation to be completed between June 2001 and 

May 2002. Table 1 and figure 1 show the number of bacterial species identi-

fied in two habitats during this period.



142 Table 1. Numbers of bacterial species in 1 m3 soil from June 2001 to May 

2002.

Number (in thousands) of different bacterial species in 1m³ soil

Sample date1 Area 1: intact rainforest Area 2: deforested rainforest

Jun 25.4 25.5

Jul 25.9 6.7

Aug 25.7 6.5

Sep 24.8 7.6

Oct 24.0 7.9

Nov 24.6 8.6

Dec 25.3 9.0

Jan 25.0 9.8

Feb 24.3 10.5

Mar 23.6 12.0

Apr 24.8 13.0

May 26.0 14.6

1  All measurements were made on the first day of each month.

Note on corrections made to Table 1: The first column was simplified by 

specifying the time period in the title and the time of measurement in the 

footnote. The second and third columns were simplified to three signifi-

cant figures and by giving the numbers as thousands.

Figure 1. Number of bacterial species in 1 m3 soil of the rainforest between 

June 2001 and May 2002.



143In June 2001, the number of bacterial species was nearly equal in both 

areas. During June, the rainforest in area 2 was cut down. Thus, the living 

conditions for bacteria changed rapidly. For instance, more solar radiation 

reached the ground, leading to an increase in soil temperature and a con-

comitant decrease in humidity. Consequently, the majority of the bacterial 

species in the soil perished. Figure 1 shows this very clearly. In July 2001, 

we identified only 6,700 different species of bacteria in 1 m3 soil. Thus, 

nearly 80% of the population had died out.

Figure 1 also shows that, in spite of the extensive loss of species, the 

number of species began to rise again and biodiversity began to return. 

At the start of May 2002, the number of different species in the soil had 

increased to nearly 15,000.

This investigation clearly illustrates several points. First, human behav-

iour can harm biodiversity and strongly diminish the variety of species in a 

habitat. Second, the increase in the number of species shows the ability of 

nature to recover. Nevertheless, we must realise that it will take a long time 

before the biodiversity will be as high as before the deforestation. Conse-

quently, we should avoid harming nature and protect biodiversity.

 

5.4  Stereotypic Man 

Women have been and still are underrepresented in science. Many pro-

grams have been initiated to correct this imbalance. In my course, with a 

majority of female students, discussions about the value of such programs 

as well as their chances of success or failure are usually lively. Here is the 

text (taken from “Goodbye Tarzan: Men After Feminism” by H. Franks) that 

I use to initiate discussions on the subject. Note the lack of formal English 

and the many words that are not found in scientific manuscripts.

Box 5.1  Stereotypic Man

While feminists have pointed out how trivialising and restricting stereotypic 
images are on the lives of women, it seems to have escaped most men’s notice 
that they are trivialized and restricted too.

“Man and machine in perfect harmony”, goes a car commercial on television, 
implying more than its originators realize. Do men really want to be as smooth-



144 running and predictable as machines? Surely not in real life. But how do they 
resist when they are sold glamorous irresistible packages? The cool guy who 
never shows emotions but smokes a cigar instead …the superman, fast-living, 
risk-taking, getting admiring gasps from lesser mortals … the James Bond 
smoothie who’s quick on the draw … the beer-swilling hero who knows how to 
live rough, no frills, no fuss. Heroes all, and all guaranteed to get the girl (even 
though in real life terms they display potentially reckless or violent behaviour, 
considerable repression and give every indication of becoming unrewarding 
lovers and companions).

And in contrast, there are the failure symbols, the warning signals to laugh 
at … the swot with glasses, the clumsy thickhead, the henpecked, the weedy, 
ineffective, accident-prone wimp. Some stereotypes can become manipulative 
tools: to get out of the housework, there’s the lost little boy, can’t do a thing for 
himself, but who is still so loveable and a wow with women. And another type is 
the “perfect husband”, who gets on with being the breadwinner and taking the 
dog for a walk, neither sissy nor sexy, the sober, production-line man – using 
his perfection in lieu of passion and involvement.

These images affect men’s behaviour and women’s expectations. There is the 
father image, stern and uncommunicative or sensitive and uncommunicative, or 
violent and uncommunicative. And the divorced father, indifferent to his family, 
busy making it with younger women. There is the manager, ruthless whiz-kid, 
the irresistible “bastard”. The good pal, beer-swilling, telling dirty jokes. And the 
doctor, remote and kindly – we’re back to the uncommunicative man again.

These are not easy images to emulate and they have rather a bad effect, both 
on those who can actually live up to them, and those who can’t.

Women as well as men have been brainwashed into accepting the standards 
created by these characters. Unfortunately, those traits billed as most desirable 
are the kind most women would be better off without – aloofness, tantalisingly 
hard to get, controlling, never admitting weaknesses. Versions of this sadistic 
figure turn up in movies, on television, in romantic fiction. What kind of promise 
do TV coppers or James Bond offer in the way of meaningful relationships? 
Yet they are the unsmiling, inhuman hero figures that men have been taught to 
emulate and women have been taught to regard as desirable. (Reprinted by 
permission of A. Franks)



145I found this text in the workbook “In Advance” by R. Side. One of the 

questions posed by Mr. Side on the extract is whether its author is male or 

female (Question reprinted by permission of R. Side). The students in my 

course enjoy discussing this point. Generally, the female students think 

the text was written by a man whereas the male students think that the text 

was written by a woman. What is your opinion? State the reasons support-

ing your opinion in less than 300 words. Alternatively, you can investigate 

the question of the author’s gender using tools available on the internet. A 

former student did this. Have a look at the resulting manuscript below.

5.4.1  Stereotypic man. Do you think the author is male or female?  
Give reasons for your choice.

Though my first impression (only (1) female intuition) was that the author 

of this text must be a woman, I am convinced that any answer given to that 

(2) particular (3) question is only the reflection of one’s own stereotypes on 

this subject (3, 4). 

To provide a scientific basis for my answer, I decided to learn more about the 

differences between male and female writing. According to (3, 5) a paper 

by the Bar Ilan University (Argamon et al., 2003) there are (3) “significant 

differences between male- and female-authored documents in the use of 

pronouns and certain types of noun modifiers: although the total number 

of nominals used by male and female authors is virtually identical, females 

use many more pronouns and males use many more noun specifiers”.

(6) Koppel and Argamon (2003) describe a tool, termed Gender Genie, 

to find these differences. The tool uses a simplified algorithm of that (2) 
paper to predict the author’s gender: One has to type (3) the text into a box 

and Gender Genie assigns the appropriate gender (7). 

As I did spare no efforts to (3) type the text (8), I have the honour to an-

nounce (1) that (9) according to Gender Genie (9) the author of “stereo

typic man” is male (5). Being fascinated by (3) that (2) tool I decided to 

check (10) the tool’s accuracy by inserting texts of which I know the gen-

der of the author (3, 11). Table 1 shows the results.
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Text Author Gender

Gender Genie’s 
Prediction

1st homework Myself Female Male

2nd homework Myself Female Male

3rd homework Myself Female Female

4th homework Myself Female Male

In Defense of Women – 
The Feminine Mind

H. L. Mencken Male Male

A Woman of No Impor-
tance – First Act

Oscar Wilde Male Male

The Holy Bible – Book 
Genesis 46, Chapter 47

Unknown Unknown Female

Pride and Prejudice – 
Chapter 1

Jane Austen Female Male

Table 1: Gender of texts as predicted by Gender Genie.

As Gender Genie suggests that (9) in three out of four cases (9) I am a man, 

I have decided not to give credit to (3) its prediction in the particular case 

of “stereotypic man” (12). One (13) of the other predictions is also not cor-

rect (14). Thus (9) my answer is (3): I have no reasons (2) to support my 

intuition that the author is a woman (15).

Argamon, S., Koppel, M., Fine, J. and Shimoni, A.R. (2003) Gender, Genre and Writing 
Style in Formal Written Texts.  
www.cs.biu.ac.il/~koppel/papers/male-female-text-final.pdf

Koppel, M. and Argamon, S. (2003) The Gender Genie.  
www.bookblog.net/gender/genie.html

1 � Improve this expression.
2  This word is incorrect.
3  Omit needless words.
4 � This sentence is too indirect and too long. Split it into two and connect them 

with a linking word.
5  Make this sentence more direct.
6  This belongs to the previous paragraph.
7 � Use two full sentences to make the meaning clearer. This will also remove 

the colon.
8  There is something missing.
9  Look at the use of commas in section 1.2.2.1.
10  Find a better word.



14711  Make this sentence more direct and use a linking word at the beginning.
12  Use two full sentences to make the meaning clearer.
13  A link is missing.
14 � Make this sentence positive and place it after the new first sentence in this 

paragraph.
15  Make the sentence positive.

5.4.2  Stereotypic man. Do you think the author is male or female?

Testing Gender Genie
Abstract

Gender Genie, a web-based tool, suggested that the author of “Stereotypic 

Man” was male. However, control assessments on texts of known author-

ship indicated that the software has a high rate of false assessment. Thus, 

the author’s gender remains unknown, although my unsupported intui-

tion makes me believe the author to be female.

My first impression (based only on female intuition) was that the author 

of this text must be a woman. However, I am convinced that any answer 

given to this question only reflects one’s own stereotypes. 

To provide a scientific basis for my answer, I decided to learn more about 

the differences between male and female writing. A paper by the Bar Ilan 

University (Argamon et al., 2003) shows “significant differences between 

male- and female-authored documents in the use of pronouns and certain 

types of noun modifiers: although the total number of nominals used by 

male and female authors is virtually identical, females use many more pro-

nouns and males use many more noun specifiers.” Koppel and Argamon 

(2003) describe a tool, termed Gender Genie, to find these differences. The 

tool uses a simplified algorithm of this paper to predict the author’s gender. 

One types the text into a box and Gender Genie assigns the appropriate 

gender.

I typed in the text of “stereotypic man” and have the honour of announc-

ing that, according to Gender Genie, the author is male. However, I also 

decided to verify the accuracy of this fascinating tool by inserting texts of 

known authors. Table 1 shows the results.
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Text Author Gender

Gender Genie’s 

Prediction
1st homework Myself Female Male

2nd homework Myself Female Male

3rd homework Myself Female Female

4th homework Myself Female Male

In Defense of Women – 
The Feminine Mind

H. L. Mencken Male Male

A Woman of No 
Importance – First Act

Oscar Wilde Male Male

The Holy Bible – Book 
Genesis 46, Chapter 47

Unknown Unknown Female

Pride and Prejudice – 
Chapter 1

Jane Austen Female Male

Table 1. Gender of texts as predicted by Gender Genie. 

Gender Genie suggests that, in three out of four cases, I am a man. In 

addition, one of the other predictions is also incorrect. I cannot, therefore, 

believe its prediction in the particular case of “stereotypic man”. Thus, 

I failed to generate any data to support my intuition that the author is a 

woman.

Argamon, S., Koppel, M., Fine, J. and Shimoni, A.R. (2003) Gender, Genre and Writing 
Style in Formal Written Texts.  
www.cs.biu.ac.il/~koppel/papers/male-female-text-final.pdf

Koppel, M. and Argamon, S. (2003) The Gender Genie.  
www.bookblog.net/gender/genie.html

5.5  Searching for the best firewood to reduce global warming

Scientists have the reputation of being rational and analytic think-

ers, permanently seeking after elusive truths. In reality, of course, they are 

people first and scientists afterwards. They can be as emotional as any 

non-scientist, ready to throw their toys out of their prams at the slightest 

irritation. One common emotion found amongst scientists is professional 

rivalry. Michael White has written a book putting forward the hypothesis 

that rivalry is the force that drives scientists to publish their results (White, 

2001). Envy is another emotion frequently shown by scientists. The extent 

of professional envy was captured many years ago in a wonderful cartoon 

in the “New Yorker” magazine. Two cavemen watch a third caveman walk-



149ing towards them. The first caveman says, “Look, that’s the man who discov-

ered fire!” The second one replies, “True, but what has he done since then?”

This exercise asks you to imagine that you are the person who discovered 

fire. You have been criticised for starting global warming. Nevertheless, 

you wish to press ahead and optimise fire production to reduce wood con-

sumption and lower carbon dioxide emissions. To this end, you have been 

trying to improve the quality of fires by testing different woods with various 

properties. Write a manuscript on your results to show the world that you 

continued to be scientifically active after your world-shattering discovery.

5.5.1  Finding the best firewood to make fire

Introduction

Fire is a tool which can provide good (1) service to humans. But (2) it 

also exposes us to danger. We might (1) be hurt or even killed by fire when 

it is not treated with the respect it deserves. Therefore, it is very important 

(1) for us to receive (1) as many (3) information about its properties as 

possible. Increasing our knowledge and understanding of the nature of 

fire will help us to live with it in a way full of comfort and pleasure (4). For 

example, we will be able to heat our caves and furthermore we will be able 

to (4) warm our food and roast our meat.

Here (5) we demonstrate that the quality of fire depends on the material 

used for burning (4). We compare the influence of different plants on (6) 

fire and prove (7) the importance of the state (4) of the conditions of the 

plants.

Materials and Methods

Standard procedures were used for collecting wood. Cutting of the wood 

(4) was done as described previously. A list of plants used in this study is 

given in Table 1.

Results

Different plants – different fire

For our experiments, we used the branches of four different plants, listed 

in (4) Table 1. These branches were cut to equal (8) pieces. This uniformity 

made sure (4) that the quality of fire depended on the kind of the plant and 

not on the size of it (4). As fireplace we chose a planar (3) area in a cave, to 
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experiments (9). The fireplace (8) was surrounded by stones. The fire was 

inflamed (1) according to the (8) protocol. After counting to hundred by our 

countperson ten pieces of the cut branches were thrown into the flames (9). 

We observed how much the fire swelled on (4) and documented how many 

counts it took till (1) the fire seemed to extinct (3). Before it went out (1, 5) 

we added again ten pieces of the same plant and repeated our observations 

(10). This procedure was done (1) five times, with all different (4) plants 

tested. As shown in Figure 1 (4) we could demonstrate for the first time, (5) 

that the branches of Biggy are the best firewood, followed by Sharpy and (5) 

to a lesser extent (5) by Whitey. Although the branches of Spikey induced 

the same reaction of the flames as Whitey did (11), this plant is not recom-

mended to (3) use as firewood. Burning of Spikey results in a thick, black 

smoke, which causes shortness of breath and tears in the eyes.

Same plant, different conditions – different fire

In this experiment, we investigated the role of the condition of the fire-

wood. The same plants as in the experiments desribed (12) previously 

were used. 20 branches were put (1) for ten days into water, 20 branches 

were put for the same period in the sun and 20 branches were stored in 

the cave (4, 13). For the experiment (5) the same conditions as in the up-

perwritten (3) one (4) were chosen. All 20 branches, either the wet or the 

dry one (4), were thrown into the fire and the reaction of the flames were 

observed. The results were very surprising. We could show that wet fire-

wood is detrimental to fire. Using wet wood led to the death of the flames. 

(13) Using the firewood stored in the cave the results agreed with the re-

sults obtained previously. But (2) using the very dry firewood, which laid 

(3, 14) in the sun for ten days, its effect on fire was magnificent (9). The 

flames went straight to heaven for approximately 1 to 2m and the fire kept 

burning for twice the time it did when normal firewood was used (4).

Discussion

In this study, we reported (14) the importance of choosing the right (1) 

firewood for making fire. We showed (14) the advantage of using branches 

of Biggy and warned (14) of the danger using branches of Spikey. Further-

more (5) we could shed light on the different effects of the various condi-

tions of firewood. We postulate that the best firewood is very dry firewood. 

Therefore (5) we recommend to collect (3) as much firewood as possible, 



151lay (1) it into the sun for at least two weeks and store (3) it in a very dry 

cave protected by many thick (8) hides.

Table 1. Plants used in our experiments.

Common name Description

Whitey Tree, ~ 10m high, white bark, green small leaves

Sharpy Tree, ~ 30m high, brown-black bark, green needles

Biggy Tree, ~ 100m high, brown bark, big green leaves

Spikey Shrub, ~ 2m high, many thorns

Figure 1. Measuring (10) of the time (by counting from 1 to 100) between 

throwing 10 pieces of the tested plant into (15) fire and the almost (8) dis-

appearance of the last flame. (1) Biggy, (2) Sharpy, (3) Whitey, (4) Spikey.

1  Find a better word.
2  Avoid sentences starting with “and”, “but”, “because” or “so”.
3  This word is incorrect.
4  Omit needless words.
5  Look at the use of commas in section 1.2.2.1.
6  Some words are missing.
7  Use “prove” only for theories and laws. See box 3.6.
8  A word is missing.
9  This sentence needs rewriting.
10  This expression can be improved.
11  Write this sentence more directly.
12  Use your spellchecker.
13 � The order of the experiments performed should be the order in which you 

report the results. Report the results with the confirmatory ones first (i. e. 
from the cave). Continue with the ones showing new data.

14  The tense is incorrect.
15  “The” is needed. Without it, you appear to be writing about the universal “fire”.
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Abstract

We recently reported on the great discovery of fire. We showed how to 

ignite a fire by rubbing a specially prepared branch with a sharp stone. Here, 

we have determined the type of branch that generates the best fire and 

how best to prepare branches for burning.

Introduction

Fire is a tool which can provide excellent service to humans. However, 

it also exposes us to danger. We can be hurt or even killed by fire when 

it is not treated with the respect it deserves. Therefore, it is vital for us to 

obtain as much information about its properties as possible. Increasing 

our knowledge and understanding of the nature of fire will help us to live 

with it comfortably and pleasurably. For example, we will be able to heat our 

caves, warm our food and roast our meat.

Here, we demonstrate that the quality of fire depends on the material 

used. We compare the influence of different plants on the generation of 

fire and demonstrate the importance of the conditions of the plants used.

Materials and Methods

Standard procedures were used for collecting wood. Wood cutting was 

done as described previously. A list of plants used in this study is given in 

Table 1.

Results

Different plants – different fire

For our experiments, we used the branches of four different plants (Table 

1). These branches were cut to equally sized pieces. This uniformity ensured 

that the quality of fire depended on the kind of the plant and not on its size. 

To ensure that the wind conditions could not change during and between 

the experiments, we chose a level area in a cave for the fireplace. The fire-

place itself was surrounded by stones. The fire was ignited according to the 

previous protocols. Our countperson counted to 100. Then, ten pieces of the 

cut branches were thrown into the flames. We observed how much the fire 

swelled and documented how many counts it took before the fire seemed 

extinguished. Before it died completely, we added again ten pieces of the 

same plant and observed the fire’s behaviour. This procedure was repeated 
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first time that the branches of Biggy are the best firewood, followed by 

Sharpy and, to a lesser extent, by Whitey. The branches of Spikey induced 

the same reaction of the flames as Whitey did; nevertheless, this plant is 

not recommended for use as firewood. Burning of Spikey results in a thick, 

black smoke, which causes shortness of breath and tears in the eyes.

Same plant, different conditions – different fire

In this experiment, we investigated the role of the condition of the fire-

wood. The same plants as in the experiments described previously were 

used. 20 branches were placed for ten days into the cave, 20 branches 

into water and 20 branches in the sun. For the experiment, the conditions 

described above were chosen. All 20 branches from each treatment were 

thrown into the fire and the reaction of the flames were observed. The 

results with the firewood stored in the cave agreed with those obtained 

previously. The results obtained with the wet wood, however, were very 

surprising. Wet wood caused the death of the flames and was thus detri-

mental to fire. In contrast, the very dry firewood, which had been placed in 

the sun for ten days, had a magnificent effect on the fire. The flames went 

straight to heaven for approximately 1 to 2 m and the fire burnt for twice 

as long as observed under standard conditions.

Discussion

In this study, we report the importance of choosing the suitable fire-

wood for making fire. We show the advantage of using branches of Biggy 

and warn of the danger using branches of Spikey. Furthermore, we could 

shed light on the different effects of the various conditions of firewood. 

We postulate that the best firewood is very dry firewood. Therefore, we 

recommend collecting as much firewood as possible, placing it in the sun 

for at least two weeks and storing it in a very dry cave protected by many 

thick animal hides.

Table 1. Plants used in our experiments.

Common name Description

Whitey Tree, ~ 10m high, white bark, green small leaves

Sharpy Tree, ~ 30m high, brown-black bark, green needles

Biggy Tree, ~ 100m high, brown bark, big green leaves

Spikey Shrub, ~ 2m high, many thorns
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Figure 1. Measurement of the time (by counting from 1 to 100) between 

throwing 10 pieces of the tested plant into the fire and the almost complete 

disappearance of the flame. (1) Biggy, (2) Sharpy, (3) Whitey, (4) Spikey.

5.6  Is there a connection between eating organic food  
and cigarette smoking?

The idea for this exercise originated in Denmark. I noticed during my 

stay in the pretty town of Aarhus that organic foods were enjoying wide-

spread popularity. The yoghurt and the jam served in my hotel at breakfast 

were all organic as was the beer and food at the nearby Café Mozart. Indeed, 

the organic foodstuffs and beer were important to the marketing strategy 

of the café. I was less clear on the Mozart connection as there were no pic-

tures of him on the walls and the music was mostly from Cuba. I started to 

wonder whether Mozart might have been a pioneer of organic foods.

Throughout my stay, I was impressed by this devotion to healthy sources 

of food and drink. I was, however, singularly unimpressed by the air qual-

ity of the café which was thick with cigarette smoke. It seemed on some 

evenings that I was the only one not smoking. I wondered why people 

who were so conscious about their sources of food and alcohol would not 

think about stopping smoking. The situation was the same in the beauti-

fully furnished breakfast room in my hotel. Everyone was keen on the or-

ganic breads and jams, but most guests decided to accompany their break-

fast with a heart-starter (English for an early morning cigarette).

I think it is time for a survey to find out whether there is a positive cor-

relation between eating organic food and smoking. Do the majority of 

people who eat organic food also smoke? Is it just those who drink organic 

beer who smoke? Was I just unlucky and the victim of a statistical anom-

aly? Do people eating organic food think that non-organic food really is 



155more dangerous than smoking? Have all the restaurants which sold or-

ganic food but which did not allow smoking gone out of business? Is there 

a market for organic tobacco?

Your task is to select some of the above questions and imagine how peo-

ple might reply. Describe the analysis of the replies in a scientific report.

5.6.1  Fogged Minds

Introduction

It is well established that smoking has detrimental effects on our health 

by causing severe diseases such as heart attacks or lung cancer. Conse-

quently, it should (1) be assumed that sane people would stop smoking, 

but currently it seems as if the number of smokers is increasing (2).

However (3), beside (3) this soaring auto-aggressive behaviour (4) an 

interesting development concerning the demand for wholesome food 

has taken place in the last few years (5). Considering (3) the smoking be-

haviour of our society (4) this seems quite controversial, because on the 

one hand, people carry on (1) to commit suicide in instalments whereas 

on the other hand, they long for organic food to ameliorate their health 

and to prolongate (6) their lives (7). To elucidate (1) this paradox (4) we 

decided to survey smokers who attach importance to organic food about 

their motivation to smoke (7).

Methods

We created (1) a questionnaire which should shed light on the partici-

pants (8) smoking and nutrition (1) behaviour as well as on their social 

status and leisure time activities. 250 persons at (1) the ages of 16 to 65 

participated in this study. To evaluate the collected data (4) particular (1) 

statistical methods were applied. 

Results

According to our data (4) 30 % of the respondents stated (1) to smoke 

more than 20 cigarettes a day. Only 15 % of the participants smoke less 

than 5 cigarettes a day. There is a strong correlation between the ages and 

the daily consumed cigarettes (9). On average (4) young people, especially 

adolescents, smoke more than older people (data not shown). 
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Figure 1: Amount (10) of cigarettes per day. Cigarette amount (10) is dis-

played on the x-axis. The y-axis denotes for the percentage of participants 

who smoke this particular amount (10). 

The reasons for smoking are manifold and astonishing. More than one 

third of the interviewed smokers do (11) not even know why they are 

smoking (11). Moreover, 18 % of these persons do (11) not even like the 

taste of a cigarette. In general, the main reason for smoking was to dispose 

(1) of stress. Even 70% of the participants aged 16 to 20 mentioned this 

point as cause for (9) smoking. 

78 % of the interviewees are (11) aware of the negative effects smoking 

exhibits (9) on their health and had at least tried once to stop smoking. 

Only 22 %, mostly people who smoke less than 10 cigarettes a day, do (11) 

not believe that their smoking is more unhealthy than (4) for example (4) 

breathing the polluted air of big (1) cities. In particular, smoking seems 

not to be a question of the (12) social status as no correlation between 

the cigarette amount (10) smoked and the social circumstances could be 

determined.

Considering the nourishment, 75 % of the persons exclusively live on 

organic food whereas the remaining 25 % attach great importance to 

wholesome products (7). In addition, 64 % of the participants regularly do 

sports. 62 % of the respondents seriously believe that they can avoid the 

negative effects of smoking by consuming organic food. 38 % agree that 

organic food is just a good excuse to stick to their smoking habits.

Discussion

In this survey (4) we tried to elucidate the controversial behaviour of 

smoking and simultaneous consume (1) of organic food. Our results again 

bring alarming evidence that smoking in fact (1) is a severe addiction as 

Amount (10) of cigarettes per day



157many people seriously tried (11) to stop smoking but did not succeed in 

(5, 9, 13).

The invention (1) of organic food even seems to aggravate this develop-

ment (1), because many smokers seriously (14) believe that consumption 

of organic food can ameliorate (1) the negative effects of smoking. Para-

doxically, it seems as if these (15) new awareness of wholesome nutrition 

supports smoking. Therefore, it would be necessary to intensify anti-smok-

ing campaigns. Especially young people (16) should be informed about the 

severe effects smoking exhibits (1) on their health. 

1  Find a better word.
2  Improve sentence construction and use a better linking word.
3  Find a better linking word.
4  Look at the use of commas in section 1.2.2.1.
5  Omit needless words.
6  Use your spellchecker.
7  This sentence is too complex. Split it into two new ones.
8  An apostrophe is missing.
9  Improve this expression.
10  Note the difference between “amount” and “number”
11  The tense is incorrect.
12 � “Social status” covers this concept worldwide. “The” is therefore  

not required.
13  Make the sentence positive.
14 � The word “seriously” appears in the previous sentence. Find an alternative 

for this sentence.
15  Did you read your work? Did you notice what your grammar checker said?
16  Avoid starting sentences with “especially”.
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Abstract

We have investigated the smoking behaviour of 250 people who regu-

larly eat organic food. 85 % of the interviewed people smoked at least five 

cigarettes per day; 30 % of the interviewees smoked more that 20 cigarettes 

per day. 62 % believed that organic food would prevent the negative effects 

of smoking, suggesting an unexpected reason for eating organic food.

Introduction

It is well established that smoking has detrimental effects on our health 

by causing severe diseases such as heart attacks or lung cancer. Conse-

quently, it might be assumed that sane people would stop smoking; how-

ever, it seems currently as if the number of smokers is increasing.

Nevertheless, in addition to this soaring auto-aggressive behaviour, an 

interesting development concerning the demand for wholesome food 

has recently taken place. Given the smoking behaviour of our society, this 

seems quite controversial. On the one hand, people continue to commit 

suicide in instalments whereas on the other hand, they long for organic 

food to ameliorate their health and to prolong their lives. To investigate this 

paradox, we decided to survey smokers who attach importance to organic 

food. Specifically, we wanted to learn about the factors motivating them 

to smoke. 

Methods

We devised a questionnaire which should shed light on the participants’ 

smoking and nutritional behaviour as well as on their social status and lei-

sure time activities. 250 persons between the ages of 16 to 65 participated 

in this study. To evaluate the collected data, selected statistical methods 

were applied. 

Results

According to our data, 30 % of the respondents admitted to smoking 

more than 20 cigarettes a day. Only 15 % of the participants smoke less 

than 5 cigarettes a day. There is a strong correlation between the age and 

the number of cigarettes consumed daily. On average, young people, espe-

cially adolescents, smoke more than older people (data not shown). 
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Figure 1: Number of cigarettes per day. Cigarette number is displayed 

on the x-axis. The y-axis denotes for the percentage of participants who 

smoke this particular number. 

The reasons for smoking are manifold and astonishing. More than one 

third of the interviewed smokers did not even know why they smoke. 

Moreover, 18 % of these persons did not even like the taste of a cigarette. 

In general, the main reason for smoking was to reduce stress. Even 70 % of 

the participants aged 16 to 20 mentioned this point as a reason for smok-

ing. 

78 % of the interviewees were aware of the negative effects that smoking 

has on their health and had at least tried once to stop smoking. Only 22 %, 

mostly people who smoke less than 10 cigarettes a day, did not believe that 

their smoking is more unhealthy than, for example, breathing the pol-

luted air of large cities. In particular, smoking seems not to be a question of 

social status as no correlation between the number of cigarettes smoked 

and the social circumstances could be determined.

How does the nutritional behaviour influence smoking? 75 % of the per-

sons exclusively live on organic food, whereas the remaining 25 % attach 

great importance to wholesome products. In addition, 64 % of the partici-

pants regularly do sports. 62 % of the respondents seriously believe that 

they can avoid the negative effects of smoking by consuming organic food. 

38% agree that organic food is just a good excuse to stick to their smoking 

habits. 

Discussion

In this survey, we tried to elucidate the controversial behaviour of 

smoking and simultaneous consumption of organic food. Our results again 

Number of cigarettes per day



160 bring alarming evidence that smoking is indeed a severe addiction as many 

people have seriously tried to stop smoking but failed. 

The development of organic food even seems to aggravate this problem, 

because many smokers earnestly believe that consumption of organic 

food can lessen the negative effects of smoking. Paradoxically, it seems as 

if this new awareness of wholesome nutrition supports smoking. There-

fore, it would be necessary to intensify anti-smoking campaigns. Young 

people especially should be informed about the severe effects smoking has 

on their health. 

5.7  Take-home messages from Chapter 5

Ten essential editing commands

1.  Read your work several times. 

2.  Verify the paragraph structure. 

3.  Ensure that all sentences relate to each other logically.

4.  Verify that all sentences are complete. 

5.  Shorten and simplify sentences that are too long or too complex. 

6.  Carefully check the tenses. 

7.  Identify words or expressions that could be improved.

8.  Examine carefully all linking words. 

9.  Verify the usage of words that you are employing for the first time. 

10.  Omit needless words. 
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163Chapter 6  On your own

Take no notice of what your elders tell you.

max f. perutz

This book is about learning and applying the conventions used in scien-

tific writing. They became established many years ago and have changed 

little over time. The advice in this book is designed to help you adhere to 

these conventions, thus preventing conflicts with the scientific commu-

nity and saving you time and energy in writing manuscripts. This final 

piece of advice suggests ways to extend the basics that were presented 

in the previous chapters. Here are some approaches to identifying new 

directions for structuring sentences, expressing thoughts and encounter-

ing new words. 

One key approach is to briefly analyse scientific papers that you read. 

Make a note of sentence constructions or words that are new to you and 

store them as possibilities for the future. Ask yourself the following ques-

tions. How clear were the main conclusions? Was a particular section dif-

ficult to understand? If so, what were the reasons? Would you have written 

the sentences in the same way as in the paper? Bear in mind that a text can 

always be written in a different way. 

A further approach to improving scientific writing is to use some of the 

resources listed in section 6.1. A dictionary, a thesaurus and the “Elements 

of Style” by Strunk and White should always be close at hand. Some of the 

other resources listed may also be helpful. Whichever of them you choose, 

the plain fact that you refer to them means that you are actively thinking 

about your writing. This is perhaps one of the most purposeful exercises 

you can do to improve it. 

Another idea for refining writing technique is to read scientific arti-

cles and books that are not directly related to one’s research. The science 

journals “Science” or “Nature” are a good place to start. Each week, these 

journals have articles of general interest that take about 15 minutes to 

read. Some of these general interest articles are available on-line without 

charge. If not, there should be access to these journals via the computers 

in your university computer room, department or library. 

If you have more time for reading, have a look at the list of 70 books in 

section 6.2. Many of the books concern the lives of scientists or discuss a 



164 scientific theme. Some touch on major themes of today such as evolution, 

the environment and the origins of emerging viruses. Certain books were 

deliberately chosen because they create or fuel controversy. 

An excellent example of scientific controversy was the acrimonious de-

bate on the nature of evolution between Stephen Jay Gould and Richard 

Dawkins. Kim Sterelny (Dawkins vs Gould: Survival of the Fittest, book 

53 in the list) explains the scientific background to the controversy and 

compares the theories and opinions that led to their disagreements. The 

controversy, despite the ferocity, was nevertheless a discussion based on 

interpretation of evidence obtained through scientific processes. Many 

other controversies are, however, not based on scientific evidence. It is 

important to read about such discussions and learn to refute arguments 

that lack a scientific basis. To this end, the book list contains two books that 

lack a scientific foundation. One is by a supporter of intelligent design; the 

other is by a supporter of the idea that HIV does not cause AIDS.

Not all the books in section 6.2 have an explicit relationship to science. 

Indeed, the choice of some of the books as sources of words to extend 

your scientific writing or vocabulary may surprise you. Experience shows, 

though, that new words for your scientific vocabulary can be found in any 

text, provided that you are looking out for them. As an illustration, read the 

five lines on the nature of love from Shakespeare’s Romeo and Juliet in box 

6.1. The nine words highlighted in blue will strengthen the vocabulary of 

any young scientist.

It does not, therefore, matter what you read to improve your writing. 

The important thing is that you encounter, store and actively use new 

words. In addition, you should, at least some of the time, analyse the way 

in which a text is written. Here is a final set of questions to consider whilst 

reading. Which type of sentence does a writer use? How does a writer link 

his or her sentences together? Could you write in the same style as your 

favourite writer? Do you think the writer was thinking about how a text 

would appear to the reader? This is the most important question of all. 

Successful writing is best achieved when the writer tries to put him- or 

herself into the position of the reader.



165Box 6.1  Words from Shakespeare for use in scientific writing

Here is a delightful text from Shakespeare’s Romeo and Juliet.

“Love is a smoke raised with the fume of sighs;

Being purged, a fire sparkling in lovers’ eyes;

Being vex’d, a sea nourish’d with lovers’ tears;

What is it else? A madness most discreet;

A choking gall and a preserving sweet.”

Romeo and Juliet (I, i) (http://shakespeare.mit.edu/romeo_juliet/index.html)

The words in blue are useful for scientific writing. Here are some 

sentences that illustrate their use.

❚  Cigarette smoke contains hundreds of different chemicals.

❚  Volatile solvents are stored in a fume cupboard.

❚  Traffic fumes are a major source of air pollution.

What is the difference between smoke and fumes?

❚  Many medicines are available to purge the intestines.

❚  Purge the incubator after use to remove any traces of oxygen.

❚  Why do diamonds sparkle?

❚  Poorly nourished children will fail to grow.

❚  �Companies try to be discreet about their projects to prevent competitors 

from gaining an advantage.

Note the word “discrete” which looks similar but has a quite different 

meaning.

❚  Atoms are made up of discrete particles.

❚  �Pumps in nuclear reactors often have a choke to regulate the water 

supply.

❚  �Gall is a body fluid which is required to digest fat in the human 

intestine.

❚  Very low temperatures preserved the body of the Tyrolean ice-man.



166 6.1  Resources

Dictionaries

1.  Advanced Learner’s Dictionary (Oxford).

2.  Collins English Dictionary (Collins).

3.  Shorter Oxford English Dictionary (Oxford).

4.  http://dictionary.reference.com

5.  Yahoo widget dictionary

Thesauri

6. � Oxford Dictionary and Thesaurus (Oxford). This combination of dic-

tionary and thesaurus manages both tasks well.

7.  Cassell’s Thesaurus (Cassells).

8.  Roget’s Thesaurus (Tophi).

9.  http://thesaurus.reference.com

10.  www.wordwebonline.com

Resources for writing

11.  The Elements of Style by William Strunk, Jr. and Elwyn B. White (Mac-

millan). This book is an absolute classic. It is the guiding light for my writ-

ing.

12.  The Complete Stylist and Handbook by Sheridan Baker (Crowell). If 

you want more detail than in Strunk and White, then this is the book for 

you.

13.  The Elements of Editing: A Modern Guide for Editors and Journalists 

by Arthur Plotnik (Macmillan). Here are plenty of useful tips on how to 

write accurately.

14.  The Penguin Guide to Punctuation by R. Larry Trask (Penguin). This 

short book presents punctuation in an extremely clear way. If you hate 

commas, semi-colons and their friends, this book may change your mind.

15.  Modern English Usage by Henry W. Fowler (Wordsworth Editions). 

Here is another author dedicated to concise and accurate writing. Many 

writers call this book their Bible for writing as it provides answers to al-

most all questions about written English. 

16.  Errors in English (and Ways to Correct Them) by Harry Shaw (Barnes 

and Noble). Mr. Shaw shows how to correct errors in grammar, punctua-

tion and spelling. I find the guide to correct sentence structure extremely 

useful.



16717.  Usage and Abusage: A Guide to good English (Abusus Non Tollit 

Usum) by Eric Partridge (Penguin). Are you confused by the difference 

between “assume” and “presume” or by “affect” and “effect”? This book will 

aid you in sorting out your difficulties. Have a look at the section entitled 

“brevity”. It will provide you with another approach to omitting needless 

words.

18.  In Advance by Richard Side (Nelson). This is the book in which I found 

the text “Stereotypic Man” (section 5.4). It is full of similarly stimulating 

exercises to make you think how to plan and create clear and concise texts.

Resources for writing and speaking scientific English

19.  Communicating in Science: Writing a Scientific Paper and Speaking 

at Scientific Meetings by Vernon Booth (Cambridge). This little book, not 

quite so old as “Elements of Style”, is also a classic. The content is present-

ed concisely and remains topical. The section recommending the use of 

overhead transparencies is perhaps the only part that seems out-of-date.

20.  How to write and publish a scientific paper by Robert A. Day and Bar-

bara Gastel (Oryx). Robert Day was an editor of the Journal of Bacteriology 

who was unhappy with the standard of the manuscripts that were sub-

mitted for publication. His solution was to write this book, aimed at both 

novices and experienced scientists. 

21.  An Outline of Scientific Writing: For Researchers with English As a 

Foreign Language by Jen T. Yang and Janet N. Yang (World Scientific). In 

contrast to the previous book, this one is designed for those who have not 

grown up speaking English. 

22.  Writing Technical Reports by Bruce M. Cooper (Penguin). Why do we 

immediately think a technical report will be boring to read? Mr. Cooper’s 

approach shows that this need not be the case. 

23.  Dazzle ‘em with style: The Art of Oral Scientific Presentation by Robert 

R. H. Anholt (Elsevier). Are you looking for support in preparing your next 

scientific seminar? Do you want to find out how to transform the figures 

from your manuscript into legible slides? Here are plenty of examples to 

point you in the right direction.



168 Resources for finding and handling references 

24.  Pubmed, www.pubmed.org

25.  ISI Web, http://isiwebofknowledge.com

26.  Google scholar, http://scholar.google.com

27.  Scopus, www.info.scopus.com

28. � A database of all databases in medicine and related sciences, 

www.meddb.info

29.  Endnote, www.endnote.com

30.  Reference manager, www.refman.com

31.   BibTex, www.bibtex.org

32.  ProCite, www.procite.com

33.  Medlars, www.nlm.nih.gov/bsd/mmshome.html

Background to the English Language

34.  The Professor and the Madman: a tale of Murder, Insanity and the 

Making of the Oxford English Dictionary by Simon Winchester (Penguin). 

If you think dictionaries are boring, then read this book. You will never 

look at a dictionary the same way again.

35.  Mother Tongue: The English Language by Bill Bryson (Penguin). Are 

you interested in learning more about the language you are using? This is 

then the book for you. I found the chapter on how English is used in non-

English speaking countries most amusing. I wonder constantly at the new 

combinations of English words that Austrians generate.

36.  Frantic Semantics: Snapshots of our Changing Language by John 

Morrish (Pan). Mr. Morrish selects 150 commonly used words and exam-

ines how their meanings have changed over the years. Follow the evolution 

of a language as it happens.

37.  www.krysstal.com/borrow.html Enjoy this never-ending collection of 

words that English has borrowed from other languages.

38.  www.etymonline.com If you want to rapidly find the origin of a word 

that you have just discovered, this is a good place to start.



1696.2  A reading list to improve your vocabulary  
and your scientific writing

How wonderful to be able to read the thoughts of others.

michael c. summers

Here is a list of 70 books, divided into groups. I chose the entries on the 

list primarily because I thought they might interest young scientists wish-

ing to improve their vocabulary and their written English. I also selected 

them to promote discussion, debate and argument. Some of the books are 

controversial and should give you practice in debunking pseudoscience 

and refuting irrational arguments. 

I recommend that you try at least one of the first three on the list. Ernst 

Mayr’s book is one of the most clearly written books I have ever read. The 

other two are excellent for honing your debating skills on controversial 

subjects.

1.  One Long Argument: Charles Darwin and the Genesis of Modern 

Evolutionary Thought by Ernst Mayr (Penguin). In 164 pages, Ernst Mayr 

expertly summarises 150 years of debate, presents Darwin’s five theories 

and discusses why these theories have encountered so much opposition. 

This book explains the fundamentals of Darwinism clearly and succinctly. 

2.  All the Trouble in the World: The Lighter Side of Famine, Pestilence, 

Destruction and Death by P. J. O’Rourke (Picador). Mr O’Rourke attacks al-

most every belief of the so-called “enlightened” world, including scientific 

ones such as global warming and biotechnology. If you do not agree with 

his propositions and contentions, how would you set about persuading 

him otherwise? 

3.  What if Everything You Knew about AIDS was Wrong?: The Book That 

Will Change Your View of HIV and AIDS... and Possibly Change Your Life 

by Christine Maggiore (eBrandedBooks.com). A HIV/AIDS denialist uses 

science and its traditions against itself. This book will give you all the prac-

tice you need to refute baseless arguments.
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4.  On Giant’s Shoulders: Great Scientists and Their Discoveries from 

Archimedes to DNA by Melvyn Bragg (Sceptre). Melvyn interviews the 

famous about the thoughts and insights of great scientists. Read the com-

ments of Dawkins, Gould and Maynard-Smith on Darwin’s life and writ-

ings, ponder on reasons why the Greeks chose to do science and learn how 

Poincaré demonstrated that chaos could arise from apparently rigid laws.

5.  The Double Helix: A Personal Account of the Discovery of the Structure 

of DNA by James D. Watson (Longman). Love them or hate them, Watson 

and Crick’s proposal of a structure for DNA changed the world.

6.  What Mad Pursuit by Francis Crick (Basic). Francis Crick did not just 

propose a structure for DNA. He also predicted the existence of mRNA, tRNA 

and coiled-coil protein structures. What did the symmetry of the crystals 

of DNA tell Crick about DNA structure?

7.  Rosalind Franklin: The Dark Lady of DNA by Brenda Maddox (Harper 

Collins). Rosalind Franklin did not just produce beautiful diffraction pat-

terns of DNA. She also carried out outstanding work on the properties of 

coal and investigated the molecular structures of tobacco mosaic virus and 

poliovirus. 

8.  Memoirs of a Thinking Radish: An Autobiography by Peter B. Medawar 

(Oxford). Will I ever achieve his style? How can I learn to use words as he 

did?

9.  Surely, You’re Joking, Mr Feynman!: Adventures of a Curious Character 

by Richard P. Feynman and Ralph Leighton (Vintage). I mentioned in sec-

tion 5.5 that scientists are people first and scientists second. Feynman is 

a perfect example. Wonder at the personality of a true genius. By the way, 

are you worried about giving your first scientific talk? Then wonder at the 

scientists who attended Feynman’s first talk and realise that your audi-

ence cannot be as daunting.

10.  Einstein in Berlin by Thomas Levenson (Bantam). Why did Einstein 

become and remain a superstar? Be prepared for a surprise when you learn 

who chose Einstein’s second wife for him.

11.  The Life of Isaac Newton by Richard Westfall (Canto). Find out about 

Newton’s dispute with Leibniz and the reason for Newton’s knighthood.

12.  Pasteur and Modern Science by Rene Dubois (American Society for 

Microbiology). Watch Pasteur proceed from optically active crystals found 

in wine to a germ theory of disease. 
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Philip (Cold Spring Harbor Laboratory). This book contains a thrilling de-

scription of the pleasure of discovering something new as well as many 

philosophical insights into science. Francois Jacob’s first talk was memo-

rable for the educational trick played by a colleague. Find the trick and im-

agine how you would have reacted.

14.  Marie Curie: A Life by Susan Quinn (Da Capo). This book has been 

praised as the definitive biography of this remarkable scientist. What 

sparked off the campaign to prevent the award of her second Nobel prize?

15.  A Feeling for the Organism: The Life and Work of Barbara McClintock 

by Evelyn Fox Keller (Freeman). Mendel worked on peas, McClintock 

worked on maize. Both were 30 to 40 years ahead of their time. Mendel 

was simply ignored. McClintock was treated as an outcast and openly 

insulted by her fellow scientists in a 20th century equivalent of a witch-

hunt. 

16.  Leonardo: The First Scientist by Michael White (Abacus). Michael 

White puts forward the interesting hypothesis that Leonardo da Vinci was 

the first experimental scientist. What do you think of the evidence he pro-

vides in support?

17.  England’s Leonardo: Robert Hooke and the Seventeenth-Century 

Scientific Revolution by Allan Chapman (Institute of Physics). How could 

one man do so many experiments in so many fields? This book is on the 

top of my pile of books to read!

On becoming a scientist

18.  I Wish I’d Made You Angry Earlier: Essays on Science, Scientists and 

Humanity by Max F. Perutz (Cold Spring Harbor Press).In the last couple 

of decades, the reputation of science has become tarnished. Perutz argues 

for the importance of science in today’s society and against those who try 

to denigrate it.

19.  Advice to a Young Scientist by Peter B. Medawar (Basic). In his won-

derful writing style, Medawar sets out to help young scientists set off on 

the right track. His short chapter on “What is Science” is one of the clearest 

I have read.

20.  Loose Ends by Sydney Brenner (Current Biology). One of the few 

books I have ever bought twice. One of my esteemed colleagues ran off 

with my first copy. Uncle Syd gives his advice to young and old and com-

pares the advice of Medawar and Watson mentioned above.
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man (Perseus). Mr. Feibelman stimulates young scientists to think care-

fully on their future careers and urges reflection on the most effective 

approaches to achieve scientific goals.

22.  The Ascent of Man by Jacob Bronowski (BBC). A personal favourite 

that helped me to decide to study a scientific subject. I still remember 

Bronowski’s insights into the minds of Mendel and Pythagoras. His warm 

humanity remains an inspiration.

23.  Rivals: Conflict as the Fuel of Science by Michael White (Secker and 

Warburg). This is the book mentioned in the exercise on fire in section 5.5 

when I state that scientists are people first and rational thinkers second. 

After reading this book, I had the feeling that many of the greatest scien-

tists never left their kindergartens.

On exploring worlds

24.  The Map That Changed the World: A Tale of Rocks, Ruin and Redemp-

tion by Simon Winchester (Penguin). Simon walks the length and breadth 

of Great Britain to test a hypothesis on the origins of rocks that led to the 

beginnings of geology.

25.  Longitude: The True Story of a Lone Genius who Solved the Greatest 

Scientific Problem of his Time by Dava Sobel (Harper Perennial). Discover 

how jealousy and ignorance affected the development and introduction of 

the 18th century equivalent of GPS.

26.  Into the Blue: Boldly Going Where Captain Cook Has Gone Before by 

Tony Horwitz (Bloomsbury). Horwitz is exhausted by a week’s sailing on 

a replica of Captain Cook’s ship. Even with the 18th century equivalent of 

GPS, Horwitz is astonished that Captain Cook and his crew managed to 

find their way across the globe. 

27.  The Discovery of Slowness by Sten Nadolny (Gazelle Drake). Sten Na-

dolny looks at the lesser known English explorer John Franklin to derive 

guidelines for living in what we call modern times. Nadolny’s basic tenet 

is to slow down and find the source of a problem before setting out to solve 

it.

28.  Zen and the Art of Motorcycle Maintenance by Robert M. Pirsig (Vin-

tage). In this cult book from the 70’s, Pirsig crosses the USA on a motor

cycle and, like Nadolny, derives guidelines for living in our society. Pirsig’s 

central theme is to achieve excellence (as described by the Greek word 
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Pirsig’s and Nadolny’s ideas can be used effectively in scientific writing.

29.  Nathaniel’s Nutmeg by Giles Milton (Sceptre). How did 17th century 

trade wars for spices led to the renaming of one of the world’s greatest 

cities?

30.  The Songlines by Bruce Chatwin (Picador). Bruce Chatwin was one of 

the most charismatic travel writers in the second half of the last century. 

This book on the aboriginal culture in Australia is full of ideas on evolu-

tion, linguistics and anthropology and contains an interview with Konrad 

Lorenz. But how much does this book tell us about Chatwin himself?

31.  Into Africa: The Epic Adventures of Stanley and Livingston by Mar-

tin Dugard (Bantam Press). Find out how an American journalist fought 

floods, infectious diseases and mutinies to find a Scottish needle in an 

African haystack.

32.  Dark Star Safari by Paul Theroux (Penguin). Are you interested in 

Africa? This is an excellent introduction to the continent, but decide for 

yourself on the sources of the problems and possible solutions.

33.  What is Life? by Erwin Schrödinger (Cambridge). A quantum physi-

cist explores the fundamentals of biology. Can we think of a gene as a 

quantum particle? Read Schrödinger’s reasoning behind his idea.

34.  Cancer and Society by John Cairns (Freeman). Published almost 

30 years ago, this introduction to the nature of the terrible disease we call 

cancer and its implications for society remains as topical and as accurate 

as ever. This book should be required reading for every health minister in 

the developed world.

On observing worlds

35.  The Affair by C.P. Snow (House of Stratus). The story of an investiga-

tion into possible scientific fraud in a Cambridge college.

36.  The Cunning Man by Robertson Davies (Penguin). An unusual doctor 

and two curious Englishwomen provide a spritely introduction to medical 

English.

37.  The Silver Castle by Clive James (Picador). A street boy from Bombay 

philosophises on the differences between the English spoken by Japanese, 

Germans, Americans and English. Clive James uses the novel to present 

his witty observations on the present state of the English language.
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Smith (Polygon). This detective story with a difference is packed with use-

ful scientific words and phrases.

39.  Cantor’s Dilemma by Carl Djerassi (Penguin). The father of the contra-

ceptive pill pokes fun at vain university scientists from across the globe.

40.  Code to Zero by Ken Follett (Pan). This novel, based on the space race 

and the cold war, will greatly enrich your scientific vocabulary.

41.  The Road to Wellville by T. Coraghessan Boyle (Viking). This book, 

recommended to me by one of my students, takes an ironic look at the 

health and wellness industry around 1900. Little has changed in the last 

hundred years.

42.  Youth by John M. Coetzee (Vintage). If your project for your Ph.D. is 

not going well, you may sympathise with the main character in this auto-

biographical story.

43.  A Very Decided Preference by Jean Medawar (Oxford). Jean observes 

Peter’s world and provides many wonderful insights.

44.  A Scientific Romance by Ronald Wright (Anchor). What would you 

take with you on a trip 500 years into the future?

45.  The Longman Literary Companion to Science edited by Walter Gratzer 

(Longman). Are you not impressed by any of my suggestions? Then browse 

through this fascinating anthology of scientific writing and see whether 

you can find something which appeals to you. Gratzer also reviews books 

for “Nature”; his reviews are themselves little gems of scientific writing. 

On mathematics

46.  Alan Turing: The Enigma by Andrew Hodges (Random House). An-

drew Hodges portrays Alan Turing as the node connecting Gödel, Einstein, 

Feynman, Schrödinger in his “What is Life” phase and the origins of mod-

ern neurology. In my opinion, Turing’s paper “On Computable Numbers” 

was a defining moment in 20th Century science. 

47.  A Mathematician’s Apology by G. H. Hardy (Canto). The Canto ver-

sion has a foreword by C. P. Snow with profound insights into the mind of 

one of the 20th century’s most able mathematicians.

48.  Fermat’s Last Theorem by Simon Singh (Fourth Estate). Why did 

Fermat’s last theorem take 350 years to prove? Will we ever know whether 

Fermat himself had a proof?
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Search for Mathematical Truth by Paul Hoffman (Fourth Estate). An itin-

erant mathematician in an amphetamine rush travels the world solving 

mathematical problems and creating havoc in his friends’ lives. Read how 

he consoled them by giving them an Erdös number.

50.  Evolutionary Dynamics: Exploring the Equations of Life by Martin A. 

Nowak (Belknap). “The book of nature is written in the language of math-

ematics”, Galileo observed. Nowak investigates equations describing viral 

dynamics, cancer and the development of linguistics. Recently, he has 

even looked at equations describing the evolution of English irregular 

verbs (Lieberman et al. (2007) Nature 449, 713–716).

On biology: Evolution and the environment

51.  Mendel (Past Masters) by Vitezslav Orel (Oxford). I pass Mendel’s 

former flat at Landstraßer Hauptstraße 30 on my way to work. There is 

no plaque. The ground floor is now a lingerie shop which I suppose has a 

remote connection to human heredity. This book, part of a fine series, pro-

vides the intellectual background and scientific atmosphere to Mendel’s 

momentous work.

52.  The Tree of Life: Charles Darwin by Peter Sis (Walker). Darwin’s life 

and theories are explained in a series of beautifully drawn illustrations. 

Everyone starting a course on biology should read this book.

53.  Dawkins vs Gould: Survival of the Fittest by Kim Sterelny (Icon). These 

two believers in Darwinism were involved for 25 years in a raging contro-

versy over the mechanisms of evolution and the importance of selection. 

Kim Sterelny explains why.

54.  Wonderful Life: The Burgess Shale and the Nature of History by 

Stephen Jay Gould (W. W. Norton). Gould wonders at the organisms pre-

served in the Burgess Schale, an area in Western Canada, and interprets 

the meaning of the different fossils. Reading his views on evolution, it is 

extremely difficult to imagine why he argued so fiercely with Dawkins.

55.  On Growth and Form by D’Arcy Thompson (Canto). Are there reasons 

why certain flowers have a particular shape? Do biological structures fol-

low engineering principles developed by humans? The polymath D’Arcy 

Thompson offers answers to these and many others in this wide-ranging 

book.
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Margulies and Dorion Sagan (Basic). Both Lynn Margolies and Ernst Mayr 

find Darwin vague and confused on the definition of species and their ori-

gin. Lynn Margulies sets out her highly controversial ideas on how new 

species arise. What do you think?

57.  The Blind Watchmaker by Richard Dawkins (Oxford). This book is 

less well known than “The Selfish Gene”, but it is essential to understand 

the flawed logic found in the following book.

58.  The Edge of Evolution: The Search for the Limits of Darwinism by 

Michael Behe (Free Press). A committed supporter of intelligent design 

puts forward flawed logic and ignores unpleasant evidence. Use your own 

thoughts as well as those outlined in “The Blind Watchmaker” by Richard 

Dawkins to refute the ideas in this book.

59.  Silent Spring by Rachel Carson (Penguin). This book alerted a whole 

generation to the problems of insecticides and pesticides. Sadly though, 

even after 40 years, DDT remains our best weapon against the mosquitoes 

transmitting the agents that cause chikungunya, dengue fever and malaria.

60.  Naturalist by Edward O. Wilson (Island). An autobiography of a Har-

vard biologist, museum curator and winner of two Pulitzer prizes, one for 

a book on ants. I kid you not. He describes one of the most important ex-

periments ever performed whose outcome gives us hope that the human 

abuse of nature such as that described by Carl Hiaasen will be eventually 

reversible.

61.  Stormy Weather by Carl Hiaasen (Pan). A comical crime story provides 

a platform for a vitriolic attack on those responsible for the destruction of 

Florida’s environment.

62.  The Skeptical Environmentalist by Bjørn Lomborg (Cambridge). Here 

is a voice against the Zeitgeist. Is global warming worth all the hot air it is 

generating?

On virology

63.  Viruses, Plagues and History by Michael B. A. Oldstone (Oxford). 

Oldstone gives the background to the origin of the most important viral 

diseases and the methods available to fight them.

64.  Plagues and Peoples by William H. McNeill (Anchor). A scholarly 

treatise on how humans offer pathogens opportunities and how patho-

gens dramatically affect human societies. I wonder how human genetics 

and human society in Africa are being shaped by the AIDS epidemic.



17765.  Guns, Germs and Steel by Jared M. Diamond (Vintage). Why did 

infectious diseases of humans originate mostly in Asia and Europe? Why 

are agriculture and infectious diseases connected? Why didn’t the Incas 

conquer Europe? Diamond, though, has been accused of over-simplifica-

tion by his fellow anthropologists. There is more on the debate at the “New 

York Times” at http://tinyurl.com/5vem3p.

66.  Catching Cold: 1918’s Forgotten Tragedy and the Scientific Hunt for 

the Virus That Caused It by Pete Davies (Penguin). How can we investigate 

an extinct virus? Can we elucidate what was special about the 1918/19 influ-

enza virus? Could there be a repeat of this terrible pandemic?

67.  Witness to AIDS by Edwin Cameron (Tauris). A person taking triple 

therapy to combat AIDS movingly describes the background to the epi-

demic in South Africa.

68.  And the Band Played on: Politics, People and the AIDS Epidemic by 

Randy Shilts (Saint Martin’s). Why did it take so long to recognise how 

the agent causing AIDS was transmitted? Learn about the complex mix of 

personalities and political views that delayed implementation of public 

health measures to stop this novel emerging virus.

69.  The AIDS Pandemic: The Collision of Epidemiology with Political 

Correctness by James Chin (Radcliffe). The author has an interesting 

story, but spoils it for me with incomplete sentences, needless words, and 

incorrect punctuation. I hope his epidemiology is more accurate. Always 

remember that errors in your manuscripts reflect on how you do your 

research.

70.  28 Stories of AIDS in Africa by Stephanie Nolen (Portobello). The per-

fect antidote to the denial, inaccuracies and attacks on rational scientific 

thought in book 3 of this list. Shouldn’t we show the same courage in fight-

ing unfounded thoughts as HIV-infected people do when fighting for their 

lives?
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179Chapter 7  The scientific vocabulary of this book

Variety is the spice of life.

english saying

This chapter lists the words in this book that are printed in italics and 

the pages on which you can find them. Words from boxes 1.4 (linking 

words) and 1.7 (the basic scientific lexicon) appear in italics up to five 

times (section 7.1 and 7.2). Other useful words for scientific writing that 

are not contained in these boxes are printed once in italics (section 7.3). 

The lists, although extensive, cannot cover every word necessary for scien-

tific writing. Expand the lists by adding words that you find useful when 

reading. Space is provided in section 7.4. When writing, try to use as many 

of the words from chapter 7 as you can. The more you vary your words, the 

livelier and more vivid your writing will be. 

7.1  Linking words

accordingly  83, 90, 97, 105
additionally  56, 81
consequently  34, 51, 70, 113, 139
for example  23, 36, 69, 106, 152
for instance  33, 36, 40, 82, 92
furthermore  51, 84, 111, 134, 150
however  18, 35, 50, 55, 64
in addition  23, 24, 40, 85, 113
in contrast  34, 42, 50, 97, 106
in short  41
in summary  16, 98

indeed  33, 57, 62, 94, 102
instead  16, 22, 86
moreover  134, 156
nevertheless  12, 51, 60, 143, 164
occasionally  26, 73, 84, 92
of course  36, 48, 69, 95, 148
otherwise  35, 90, 131
subsequently  108
therefore  53, 59, 88, 98, 152
thus  59, 71, 98, 103, 143
to this end  102, 149, 164
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Verbs
affect  55, 133, 144, 176
ask  88, 99, 128, 149, 163
attempt  79, 100, 127
cause  49, 88, 117, 133, 153
cite  84, 109, 110, 135
compare  119, 137, 141, 149, 164
conclude  62, 98, 141
confirm  47
confuse  90, 167
consider  36, 60, 156, 164, 173
correlate  45, 57, 135
decrease  48, 63, 64
demonstrate  45, 65, 116, 152, 170
describe  20, 65, 128, 129, 147
destroy  133, 138
detect  13, 40, 48, 108
disprove  69
document  137, 150
explain  68, 74, 88, 133, 175
find  40, 71, 112, 120, 176
follow  47, 108, 121, 150, 168
illustrate  50, 69, 105, 143, 165
increase  70, 80, 104, 134, 143
indicate  16, 95, 100, 121, 147
induce  150
interest  104, 105, 168, 169
invent  67
investigate  97, 123, 138, 145, 158
judge  39, 81, 101, 119
observe  31, 101, 116, 122, 152
propose  99, 101, 170
prove  69, 107, 174
quantify  84
quote  109
remain  44, 49, 113, 170, 173
repeat  107, 113, 132, 150
require  69, 108, 111, 136, 137
search  60, 127

shed light on  150, 158
show  102, 117, 132, 141, 147
solve  73, 172
strengthen  51, 96, 164
suggest  95, 147, 158, 163
support  80, 92, 109, 148, 157
survive  119
test  69, 95, 97, 172
treat  109, 120, 152
try  58, 73, 80, 131, 149
vary  61, 179
verify  108, 147, 160
work  71, 80, 85, 91, 119

Nouns 
absence  16, 26
analysis  58, 64, 87, 155
answer  86, 92, 113, 147
appearance  24
application  21, 81, 112, 113
attempt  50, 105, 107
background  65, 69, 101, 109, 164
cause  53, 89, 120
chance  68, 79, 82, 112, 143
change  89, 112, 132, 137, 141
citation  109
condition  108, 138, 143, 150, 153
conflict  163
consequence  68, 101, 136, 137
constant  129, 132
control  30, 87, 121
data  59, 82, 87, 148, 158
decrease  63, 139, 143
difference  61, 75, 132, 147, 167
discovery  68, 73, 75, 149, 152
discrepancy  45
effect  44, 64, 89, 113, 141
enigma  174
equilibrium  68
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evidence  69, 91, 99, 160, 164
experiment  95, 102, 118, 122, 150
figure  96, 108, 121, 124, 132
flaw  50
graph  90, 137
hint  27
hypothesis  45, 69, 95, 99, 148
idea  26, 60, 67, 127, 154
illustration  41, 127, 164, 175
image  91, 143, 144
inclusion  87
increase  132, 133, 136, 138, 143
incubation  95
ingredient  103, 128, 132
level  49, 57, 91, 136, 137
mechanism  175
model  91, 94, 136
observation  67, 69, 86, 96, 137
output  80
paradox  77, 158
parameter  44, 75, 131
participant  65, 155, 156
pathway  100
period  92, 98, 141, 142
possibility  92, 100, 163
presence  21, 65, 91
process  80, 96, 100, 127, 141
product  100, 136, 159
question  69, 86, 131, 145, 159
reason  50, 82, 156, 158, 163
relevance  60, 112
report  82, 137, 155, 167
research  71, 75, 137, 163, 177
result  23, 61, 77, 89, 132
role  71, 80, 153
situation  18, 36, 154
solution  48, 55, 88, 167, 173
specificity  31, 77
structure  35, 170
synthesis  129

table  85, 87, 92, 147, 148
theory  65, 75, 170
variable  45, 90
variation  24, 75, 91
variety  104, 137, 143
version  37, 47, 82, 111
volunteer  65
work  40, 59, 68, 73, 81

Adjectives and adverbs
able  12, 27, 36, 41, 47
active  38, 96, 100, 149, 170
actually  16, 59, 101, 108, 111
affected  63, 89, 172
aware  12, 35, 37, 48, 80
capable  100, 117
certain  16, 17, 33, 43, 48
closely  18, 36, 43, 69, 94
consistent  86, 112, 118
contradictory  22
correct  12, 15, 18, 51
dependent  90, 95, 97, 98
detrimental  150, 155
essential  12, 18, 21, 33
exactly  23, 47, 85, 112
exclusively  156
external  81
frequent  12, 15, 84
incorrect  13, 15, 148, 177
likely  38, 50, 68, 106
limited  11, 49, 50, 106, 141
necessary  36, 79, 87, 91, 137
noteworthy  63
particular  13, 65, 80, 99, 175
plausible  134
poorly  17, 34, 82, 112, 165
previous  22, 35, 107, 113, 152
prior  129
proportional  108
putative  63
relevant   33, 47, 81, 86, 94
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robust  123
severe  48, 155, 156, 160
significant  35, 39, 40, 50, 145

similarly  17, 23, 45, 98
simultaneous  159
unable  35, 53

absolute  71
accelerate  141
accessible  97
achievement  112
adjust  115
alleviate  131
ameliorate  158
amount  63
analyse  163
anticipate  96
approach  113
assess  123
assimilate  12
assumption  72
augment  26
basis  145
circuit  42
clarify  79
comprehensible  124
concise  166
concomitant  143
controversial  159
convey  42
delve   109
develop  127
deviation  94
devise  84
diminish  143
effectively  96
eliminate  65
elucidate  177
endeavour  67
envisage  119

equal  143
estimate  26
evaluate  158
extensive  143
fate  134
findings  132
gain  74
genuine  99
gradually  55
growth  67
identical  143
imagination  67
imbalance  143
impact  19
inaccurate  81
incidence  57
inconsistency  40
inevitably  67
influence  152
initiative  41
insight  72
insufficient  92
intact  138
interpretation  164
lessen  160
modify  96
monitor  133
novel  117
omission  92
perspective  70
phenomenon  135
postulate  150
potential  123

7.3  Words that extend the basic scientific lexicon



183precise  103
predict  147
preliminary  117
prepare  152
primarily  82
probability  61
promote  169
property  102
protocol  152
rate  61
recover  143
redundancy  112
refute  164
reliability  91
remarkable  171
resolve  103
responsible  104

salient  47
sensitive  144
source  48
speculate  74
stipulate  111
succinct  105
superfluous  39
survey  131
system  91
technique  38
underestimate  57
vague  176
value  124
various  149
virtually  145
vital  106
worsen  58

7.4  Words that you wish to add

Use the space on the subsequent pages to collect further useful words  

and phrases.
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