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Abstract

This document describes the basic principles oflgenting. It is primarily targeted
at students and researchers writing technical arsthbess reports, but the principles
are relevant to any form of writing, including k% and memos. Therefore, the
document contains valuable lessons for anybody imgsko improve their writing
skills. The ideas described here are, apart frarty feninor exceptions, not original.
They are drawn from a range of excellent books laane also been influenced by
various outstanding authors | have worked with. sTlhe approach represents a kind
of modern consensus. This approach is very diffei@ithe style that was promoted
by the traditional English schools’ system, whicit@uraged students to write in an
unnecessarily complex and formal way. The approdescribed here emphasises
simplicity (‘plain English’) and informality. For xample, it encourages shorter
sentences and use of the simplest words and plpassible. It explains how you can
achieve simplicity by using the active rather thiha passive style, personal rather
than impersonal style, and by avoiding noun cowstrin favour of verbs. Crucially,
this approach leads to better reports because @heymuch easier to read and
understand.
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1. Introduction

Take a look at the following two sentences thatvjgl® instructions to a set of employees
(this Example is given in reference [2]):

1. It is of considerable importance to ensure thateurmb circumstances should
anyone fail to deactivate the overhead luminesterdtion at its local activation
point on their departure to their place of residgenmost notably immediately
preceding the two day period at the terminatiothefstandard working week.

2. Always turn the lights out when you go home, esgfcon a Friday.

The meaning of both sentences is, of course, elgmtvaNVhich one was easier to read and
understand?

The objective of this document is to show peoples to write in the style of the second
sentence rather than the first. If you actuallyfgarehe first, then there is little point in you
reading the rest of this document. But please d@xpect to win too many friends (or marks)
from any writing that you produce.

Unfortunately, the great shame for anybody havingetd lots of reports in their everyday
life is that the school system continues to prodstaeents who feel theyughtto write in a
style more like the first sentence than the secstehce, the unnecessarily complex and
formal style is still common. This document showvesi that there is a better way to write,
using simple, plain English.

One of the good things about technical writinghiattyou really camearn to improve. You
should not believe people who say that being a gaiér is a natural ability that you either
have or do not have. We are talking here aboutepte®y technical or business reports and
not about writing novels. | speak from some experein this respect, because in the last
twenty years | have learned these ideas and apipleed to become a better writer. When |
was writing my first book [2] an outstanding teatalieditor highlighted the many problems
with my writing. | was guilty of many of the exanagl of bad practice that | will highlight
throughout this document. You too can improve yetiting significantly if you are aware of
what these bad practices are and how to avoid them.

The document is structured as follows:

» Before you start writing(Section 2): This is a simple checklist that stessthe
importance of knowing your objective and audience.

* Using plain English: styldSection 3). This is the heart of the documentahbse it
explains how to write in the simplest and mostafie way.

* Using plain English: the mechani¢Section 4). This covers vocabulary, spelling, and
punctuation.

» Basic structure for reportgSection 5). This section explains how to orgaryiser
report into sections and how to lay it out.

* Abstracts and executive summar{€gction 6). This explains the difference between
informative and descriptive abstracts. It tells yay you should always use
informative abstracts and how to write them.

* Writing that includes mathemati¢Section 7). This contains some simple rules you
should follow if your writing includes mathematicaimbols or formulas.

There is also a summary and conclusions sectiomerminmendations for additional reading.
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2. Before you start writing

Before you start producing your word-processed ntegou must make sure you do the
following:

Decide what the objective of the reportTéis is critical. If you fail to do this you will
almost certainly produce something that is unsattsty. Every report should have a
single clear objective. Make the objective as dmeas possible.

Write down the objectiveldeally, this should be in one sentence. For examiie
objective of this document is “to help studentsteviivell structured, easy-to-understand
technical reports”. The objective should then lzest at the beginning of the report. If
you cannot write down the objective in one sentetioen you are not yet ready to start
any writing.

Always have in mind a specific read®&tormally you should assume that the reader is
intelligent but uninformed, but it is best to bemngpecific and to state up front what the
reader profile is. For example, the target reattarghis document are primarily students
and researchers with a good working knowledge @fligim. The document is not suitable
for children under 13, or people who have yet tidemiocuments in English. It is ideal
for people who have written technical or businessudhents and who wish to improve
their writing skills.

Decide what information you need to includéou should use the objective as your
reference and list the areas you need to covere @ag have collected the information
make a note of each main point and then sort tmémlogical groups. Ultimately, you
have to make sure that every sentence makes abediain to the objective. If material
you write does not make a contribution to the dibjechen remove it — if it is good you
may even be able to reuse it in a different repittt a different objective.

Have access to a good dictionafgefore using a word that ‘sounds good’, but whose
meaning you are not sure of, check it in the diery. Do the same for any word you are
not sure how to spell.

Identify someone who can provide feedbadike sure you identify a friend, relative or
colleague who can read at least one draft of yepontbeforeyou submit it formally. Do
not worry if the person does not understand thbrtieal area — they can at least check
the structure and style and it may even force yowviite in the plain English style
advocated here.

The following checklist should be applied beforeuygive even an early draft of your
document out for review:

Check that the structure conforms to all the rdiescribed in this document.
Run the document through a spelling checker.

Read it through carefully, trying to put yourseifthe shoes of your potential readers.
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3. Using plain English: style

When you are producing a technical or businessrrgpa want it to ‘get results’. If you are a
student this can mean literally getting a good gradiore generally we mean that you want to
convince the reader that what you have to sayrisisie so that they act accordingly. If the
report is a proposal for the target readers toamoeshing, then you want the reader to accept
your recommendations. If the report describes eepid research then you want the reader to
understand what you did and why it was importard ®&alid. Trying to be ‘clever and
‘cryptic’ in the way you write will confuse and amy your readers and have the opposite
effect to what you wanted. In all cases you areenliely to get results if you present your
ideas and information in the simplest possible Wdnjs section describes how to do this.

The section is structured as follows:

e Sections 3.1 and 3.2 describe structural technidoiesnaking your writing easier to
understand. Specifically:

0 Sentence and paragraph length: keeping them shattiei simplest first step to
improved writing.

o Bullet points and lists: using these makes thirlgarer and less cluttered.
» Sections 3.3 and 3.4 describe techniques for dsimgr words. Specifically:

0 Using the simplest words and expressions availdhie section also describes words
and expressions to avoid.

0 Avoiding unnecessary words: this is about removedundancy.

e Sections 3.5 to 3.7 describe techniques for avgidommon causes of poorly structured
sentences. Specifically:

0 Using verbs instead of nouns
0 Using active rather than passive style
0 Using personal rather than impersonal style
» Section 3.8 describes how to explain new ideaslglea
» Section 3.9 explains the importance of naming thicgnsistently.

e Section 3.10 gives some rules on how not to oftlredolitically correct brigade without
adding complexity.

3.1 Sentence and paragraph length

Contrary to what you may have learnt in schoolrghie nothing clever about writing long,
complex sentences. For technical writing it is dim@rong. You must get used to the idea of
writing sentences that are reasonably short anglsirin many cases shorter sentences can be
achieved by sticking to the following principles:

1. A sentence should contain a single unit of infoforatTherefore, avoid compound
sentences wherever possible. In particular, beheridokout for words likend, or
andwhile which are often used unnecessarily to build a @amg sentence.
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2. Check your sentences for faulty construction. Inaxtiruse of commas (see Section
4.3 for how to use commas correctly) is a commarseaof poorly constructed and
excessively long sentences.

Example (this example also fixes some other problemsahatdealt with below)

Bad “Time division multiplexed systems are basicatiych simpler, the
combination and separation of channels being afteby timing circuits
rather than by filters and inter-channel interfeeeis less dependent on
system non-linearities, due to the fact that omg ehannel is using the
common communication medium at any instant.”

Good “Systems multiplexed by time division are badicatuch simpler.
The channels are combined and separated by timiegits, not by
filters. Interference between channels dependsdeswon-linear features
of the system, because only one channel is usirgg dbmmon
communication medium at any time.”

3. Use parentheses sparingly. Most uses are due ittesszand can be avoided by
breaking up the sentenddever use nested parentheses if you want to retain your
reader.

Learning about some of the principles describedvibekbspecially using active rather than
passive constructs, will go a long way toward hedpyou shorten your sentences.

Just as it is bad to write long sentences it is ad to write long paragraphs. A paragraph
should contain a single coherent idea. You sholldys keep paragraphs to less than half a
page. On the other hand, successive paragraphsrhatery short may also be difficult to
read. Such an approach is often the result of padrictured thinking. If you need to write a
sequence of sentences that each express a diffdeanthen it is usually best to use bullet
points or enumerated lists to do so. We considesemext.

3.2 Bullet points and enumerated lists

If the sentences in a paragraph need to be wiitt@equence then this suggests that there is
something that relates them and that they form sdngof a list. The idea that relates them
should be used to introduce the list. For exantpie following paragraph is a mess because
the writer is trying to make what is clearly a listo one paragraph:

Getting to university on time for a 9.00am lectimeolves following a number of
steps. First of all you have to set your alarm & wall need to do this before you go
to bed the previous night. When the alarm goeyaif will need to get out of bed.
You should next take a shower and then get youtseBsed. After getting dressed
you should have some breakfast. After breakfasthaue to walk to the tube station,
and then buy a ticket when you get there. Oncehaxe your ticket you can catch
the next train to Stepney Green. When the traivesrat Stepney Green you should
get off and then finally walk to the University.

The following is much simpler and clearer:
To get to university on time for a 9.00am lecture:

Set alarm before going to bed the previous night
Get out of bed when the alarm goes off

Take a shower

Get dressed

Have some breakfast

arwbdE
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6. Walk to the tube station

7. Buy ticket

8. Catch next train to Stepney Green
9. Get out at Stepney Green

10. Walk to the University

The simple rule of thumb is: if what you are ddsiog is a list then you should always
display it as a list.

The above is an example of anumerated list. The items need to be shown in numbered
order. If there is no specific ordering of the item the list then you should use bullet points
instead. For example, consider the following paaphr

Good software engineering is based on a numberegf geinciples. One such
principle is getting a good understanding of thetamer requirements (possibly by
prototyping). It is also important to deliver ingwdar increments, involving the
customer/user as much as possible. Another primdgplthat it is necessary to do
testing throughout, with unit testing being espiciarucial. In addition to the

previous principles, you need to be able to mainggiod communication within the
project team (and also with the customer).

The paragraph is much better when rewritten usirigtopoints:
Good software engineering is based on the followig principles:

» Get a good understanding of the customer requirtsnpassibly by
prototyping.

» Deliver in regular increments, involving the custfaser as much as
possible.

» Do testing throughout (unit testing is especiatiycial).

* Maintain good communication within the project te@and also with the
customer).

There are numerous examples throughout this regdoullet points and enumerated lists.
You should never be sparing in your use of sudis.lislso, note the following rule for
punctuation in lists:

If all the list items are very short, by which wermally mean less than one line long,
then there is no need for any punctuation. Otherwige a full stop at the end of each
list item.

3.3 Using the simplest words and expressions possib le

On a recent trip to Brussels by Eurostar the traianager made the following

announcement: “Do not hesitate to contact us in dhent that you are in need if
assistance at this time”. What she meant was: $€leantact us if you need help now”,
but she clearly did not use the simplest words expgiessions possible. While this may
be acceptable verbally, it is not acceptable iimgi

The golden rules on words and expressions to areid
* Replace difficult words and phrases with simplégralatives;
» Avoid stock phrases;
» Avoid legal words and pomposity;
» Avoid jargon.

We will deal with each of these in turn.
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3.3.1 Replace difficult words and phrases with simpler alternatives

Table 1 lists a number of words and expressiortsstiauld generally be avoided in favour of
the simple alternative.

Table 1 Words and expressionsto avoid

Word/expressionto  Simple Word/expression to Simple
avoid alternative avoid alternative
utilise use endeavour try
facilitate help terminate end, stop
at this time now transmit send

in respect of about demonstrate show
commence start initiate begin
terminate end, stop assist, assistance help
ascertain find out necessitate need

in the event of if in excess of more than
in consequence SO dwelling house
enquire ask render make

The only time you should use any of these wordshien they have a specific well-defined
technical interpretation. For example, the wordntler” does have a specific technical
meaning in the context of building maintenancewagn you ‘render’ a wall) and also in

computer graphics (as when you ‘render’ an imageyvever, you should never use the verb
‘render’ when what you really mean is ‘make’. Thugjile many pompous writers would

think they were being clever by writing a sentelioe

The testing strategy rendered it impossible to &ldhe faults.
what they really mean is the much simpler:

The testing strategy made it impossible to findladl faults.

3.3.2 Avoid stock phrases

Stock phrase like those shown in Table 2 shouldabeided in favour of the simpler
alternative. Such phrases are cumbersome and pempou

Table 2 Stock phrasesto avoid

BAD GOOD

There is a reasonable expectation that ... Prohably
Owing to the situation that ... Because, since ...
Should a situation arise where ... If ...

Taking into consideration such factors as ... Conside..

Prior to the occasion when ... Before ...

At this precise moment in time ... Now ...

Do not hesitate to ... Please ...

I am in receipt of ... | have ...
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3.3.3 Avoid legal words and pomposity

Lawyers seem to have a language of their own. Thiprimarily to ensure that their
documents are so difficult to understand that anther lawyers can read them. This ensures
more work and money for lawyers because it forgdgary people to pay lawyers for work
they could do themselves. Yet for some strangeoreasdinary people often think they are
being very clever by using legal words and expagssin their own writing. Do not fall into
this trap. Avoid legal words like the following:

forthwith hereof Of the (8 inst. thereof
henceforth hereto thereat whereat
hereat herewith therein whereon

Also avoid nonsensical legal references like tHiefong:
“The said software compiler...”

which should be changed to
“The software compiler...”

and:

“The aforementioned people have agreed ...’
which should be changed to

“A and B have agreed...”

3.3.4 Avoid jargon

Expressions likeRAM, Poisson distributionFA Cup anddistributor capare examples of
jargon. In general, jargon refers to descriptiohspecific things within a specialised field.
The descriptions are often shorthand or abbreviatitf you are certain that every reader of
your report understands the specialist field thecan be acceptable to use jargon. For
example, if your only potential readers are compspecialists then it is reasonable to refer
to RAMwithout the need to explain whBAM is or stands for. The same appliedmisson
distribution if your readers are all statisticiarisA Cupif your readers are British football
fans, ordistributor capif your readers are car mechanics. In all otheesgwhich is almost
always) jargon should be avoided. If you cannoicitdoy using alternative expressions then
you should define the term the first time you usarid/or provide a glossary where it is
defined.

3.4 Avoiding unnecessary words and repetition

Many sentences contain unnecessary words thattrapadea already expressed in another
word. This wastes space and blunts the messageany cases unnecessary words are caused
by ‘abstract’ words likenature position character conditionandsituationas the following
examples show:
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BAD GOOD
The product is not of a satisfactory nature The product is unsatisfactory
The product is not of a satisfactory charact@ihe product is unsatisfactory

After specification we_are in a position téfter specification we can begin detailed
begin detailed design design

We are now in the situation of being able
begin detailed design

\R/e can now begin detailed design

In general, you should therefore use such abstraicts sparingly, if at all.

Often writers use several words for ideas that banexpressed in fewer. This leads to
unnecessarily complex sentences and gemethendancyas the following examples show:

WITH REDUNDANCY WITHOUT REDUNDANCY
The printer is located next to the computerThe printer is next to the computer

The printer is_located in the immediat&he printer is near the computer
vicinity of the computer

The user can visibly see the image movingThe user can see the image moving
He wore a shirt that was blue in colour He wore a blue shirt
The input is suitably processed The input is processed

This is done_by means of inserting afhis is done by inserting an artificial fault
artificial fault

The reason for the increase in number ©he increase in number of faults found was
faults found was_due to an increase olue to an increase in testing
testing

It is likely that problems will arise with You will probably have problems
regards to the completion of theompleting the specification phase
specification phase

Within a comparatively short period we willSoon we will be able to finish the design
be able to finish the design

Another common cause of redundant words is wheplpagse so-callechodifyingwords.
For example, the worduitablein the sentence “John left the building in suiéabiste” is a
modifying word. It is redundant because the semédohn left the building in haste” has
exactly the same meaning. Similarly, the other fofra modifying word — the one ending in
‘y’ as in suitably — is also usually redundant. For example, “Johs wuaitably impressed”
says nothing more than “John was impressed”. Qikamples are:

BAD GOOD
absolute nonsense nonsense
absolutely critical critical
considerable difficulty difficulty
considerably difficult difficult
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Modifying words can be fine when used with a cotereference, as in the example “Jane set
John a_suitable task” but in many cases they ateamd so are best avoided: Here are the
most common modifying words to avoid:

appreciable excessive sufficient
approximate fair suitable
comparative negligible undue
definite reasonable utter
evident relative

Finally, one of the simplest ways to shorten amapsify your reports is to remove repetition.
Poorly structured reports are often characterigetihé® same idea being described in different
places. The only ‘allowable’ repetition is in intiactions and summaries, as we shall see in
Section 5.4. You can avoid repetition by checkimgpagh your report and jotting down a list
of the key ideas as they appear. Where the saraeaipglgears more than once, you have to
decide once and for all the place where it shoekt go and then delete and/or merge the text
accordingly.

3.5 Using verbs instead of nouns

Look at the following sentence:
“Half the team were involved in the developmensygdtem Y”.

This sentence contains a classic example of a conraose of poor writing style. The
sentence is using an abstract noun ‘developmesteanl of the verb ‘develop’ from which it
is derived. The simpler and more natural versiothefsentence is:

“Half the team were involved in developing systein Y

Turning verbs into abstract nouns always result®mger sentences than necessary, so you
should avoid doing it. The following examples shth& improvements you can achieve by
getting rid of nouns in favour of verbs:

BAD GOOD

He used to help in_the specification of neWe used to help specify new products
products

Acid rain accounts for_the destruction of ancieAcid rain destroys ancient stone-work
stone-work

When you take into consideration ... When you consider ...

Clicking the icon causes the execution of thHehe program executes when the icon is
program clicked

Measurement of the material density wakhe instrument measured the material
performed by the instrument density

The analysis of the data was performed by Fred Fred analysed the data
The testing of the product was carried out by Jandane tested the product

It was reported by Jones that method x facilitatddnes reported that method x helped the
the utilisation of inspection techniques by thesting team use inspection techniques
testing team
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The last example is a particular favourite of m{tite bad version appeared in a published
paper) since it manages to breach just about guémgiple of good writing style. It uses a
noun construct instead of a verb and it includes t% the forbidden words (facilitated,
utilisation). However, one of the worst featureshi$ sentence is that it says “It was reported
by Jones” instead of simply “Jones reported”. Tibis classic example of use péssive
rather tharactiveconstructs. We deal with this in the next section.

3.6 Using active rather than passive style

Consider the following two sentences:
1. Joe tested the product
2. The product was tested by Joe

Both sentences provide identical information. Ting fs said to be in thactivestyle and the
second is said to be in thmassivestyle. In certain situations #an make sense to use the
passive style. For example, if you really want tess that a thing was acted on, then it is
reasonable to use the passive style as in “thevedty destroyed by constant bombing”.
However, many writersoutinely use the passive style simply because they beliésenore
‘formal’ and ‘acceptable’. It is not. Using the pag style is the most common reason for
poorly structured sentences andliwvaysleads to longer sentences than are necessarysdnle
you have a very good reason for the change in eshgou should always write in the
active style.

The following examples show the improvements ot&wng from passive to active:

BAD GOOD

The report was written by Bloggs, and waBloggs wrote the report, and it was

found to be excellent excellent

The values were measured automatically Bye control system measured the values
the control system automatically

It was reported by the manager that théhe manager reported that the project was
project was in trouble in trouble

The precise mechanism responsible for thige do not know what causes this

antagonism cannot be elucidated antagonism

The stability of the process is enhanced I§o-operation improves the stability of the

co-operation process

3.7 Using personal rather than impersonal style

Saying
“My results have shown...”

is an example of a sentence using the personal ¢altedfirst person style. This contrasts
with:

“The author’s results have shown...”

which is an example of the impersonal (also cathédl person style.
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Whether to use personal or impersonal style isbgestithat still causes fierce debate. Some
writers feel that a report is not truly scientiffdt is written in the personal style, and they
back up this claim by pointing to prestigious stienjournals that insist on third person
writing. In fact, it is increasingly hard to fineshy reputable journal that continues with such a
policy.

The most important justification for using firstrpen style is that it is more natural and
results in simpler sentences. Many examples okiheé of poor sentence structure that we
have seen in the previous two sections (using yp&asather than active style and using nouns
rather than verbs) are caused when authors aredfdocwrite in the third person. Consider
the following examples:

BAD GOOD

The current research work of the author ?

f .
this report is also described also describe my current research work

In the previous report of the authors th@ our previous report we discussed in
rationale for the proposed method wadetail the rationale for the proposed
discussed in detail method

However, it is the writer's belief that thisHowever, | believe this situation should
situation should not have occurred not have occurred

Examination and discussion of the resul{ﬁ/e must examine and discuss the results

obtained, are necessary before a decision el .
efore we decide
be taken

In many cases you have to include excruciatingrdigaes to make what you are trying to say
unambiguous if you insist on the impersonal stiytar. example:

“The author’s results have shown ...”

may actually be ambiguous because it is no lonigar evhich author you are really referring
to. This leads to the contorted refinement:

“The results by the author of this report show ...”
which sounds pompous and unnatural. It certaintgares poorly with
“My results have shown...”
In the following example:
“Recent experiments involving formal inspectionséaesulted in ...”

it is not clear whether the writer is referring tteeir own experiments, other researchers’
experiments, or a combination of the two.

Even worse than ambiguity is where use of impeisther than personal style introduces
genuine uncertainty. For example, consider theWwohg:
“It is not possible to state the exact mode of apen of the drug”.

This leaves serious doubts in readers’ minds. dghinmean that the authors do not know how
the drug works, but it might also mean that itrigpossible to specify the operation of the
drug.

Finally, many authors who are reluctant to usepirsonal style, but realise that they cannot
write a sentence naturally without it, opt to use éxpression ‘one’ as in “One can conclude
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from the experiment ...”. You should avoid this,iasounds pompous. If you feel uneasy
about saying “I” then say “we”. In other words theyal’ we is better than the royal ‘one’.

3.8 Explain new ideas clearly

If you are trying to introduce or explain a newdder abstract concept then there are three
techniques you can use to help your readers angumgyour message:

* Use examplesin Section 3.6 | described the concepts of achnd passive constructs.
Before attempting a formal definition | providedhs® examples. Take a look back at how
| did this and apply the same approach in your osports. The general rule is to try to
provide an example before providing an abstradhifiein or generalisation.

* Use analogiesSuppose you wanted to explain what email wastoebody who had just
woken from a 40-year coma. You could try tellingrinthat email was much like sending
a letter, but without having to physically use ansp and find a letterbox. This is an
example of an analogy.

» Use a diagramlf you can provide a simple diagram that captuaesabstract concept
then you are effectively providing a pictorial a@gy. This can be very effective if done
well.

3.9 Use consistent naming of the same ‘things’

Many generations of schoolchildren have been indwted with the rule: “Never use the
same word twice”. So, we get writers who feel tih@y must always use a different word to
describe the same thing. In technical and busineis®ig exactly the opposite rule applies:
You shouldalways use the same word to refer to the same thing. PAmgtelse causes

confusion and annoyance to readers.

Consider, for example, the following paragraph thais written in a group project final
report:

In the first three weeks of the project we wroteject plan for the system. We were
ambitious in our requirements because we wantedyribi@o project to be a success
and we wanted the software to be of high qualityfatt we were determined that our
software would win the prize. By the end of term vealised there were major
problems with the project. The first increment bk tproject we delivered was
inconsistent with the requirements specificatiod @rmwas clear the final code would
not be the best system as there were clearly lgtteps than ours.

The problem with this paragraph is that there ared key ‘things’ that are referred to in
different and inconsistent ways. The ‘things’ are:

» The project This refers to the entirety of the group experen

* The plan This refers to a document describing the requéres and schedule for
implementing them.

* The systemThis refers to the software system that the gnongpect is supposed to
deliver.

Unfortunately, we find that these things are refério at different parts of the paragraph as:

» The projectproject group projectgroup.
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* The plan:project plan requirementsrequirements specification
» The systemsystemsoftware project code final code.

Not only is there inconsistent naming of the sathimgs’ but we also find genuine ambiguity
because the same words are used to refer to diffeinéngs’.

There appear to be two distinct reasons why stgderite in this way:
1. They have been brainwashed by the ‘never use the sard twice’ rule at school.

2. They are genuinely confused in their own minds thredefore hide their confusion by
deliberate ambiguity.

In situations such as this it is important to idgrneachdifferent‘thing’ first and decide once
and for all how it should be hamed. Once you haaéearthis decision be consistent and use
the same name throughout when you refer to thatgthin the above example this would
lead to the following improved text:

In the first three weeks of the project we wrotglan for the system. Our plan was
ambitious because we wanted the project to be @ss@nd we wanted the system to
be high quality. In fact we were determined that moject would win the prize. By
the end of term we realised there were major proslevith the project. The first
increment of the system we delivered was inconsistéth the plan and it was clear
the final system would not be the best system esetwere clearly better systems
than ours.

3.10 Painless political correctness

If you were writing a manual on ‘how to impress thess’ where the manual is supposed to
be relevant for any boss/employee relationship, yauld probably want to avoid the
following kind of statements:

If you find yourself with little to do ask your be# he wants you to help him.

The use of ‘he’, ‘'she’, ‘him’, ‘her’, when refergnto non-specific people can in fact be
avoided, without having to resort to the awful 8ted’, ‘him/her’ alternative. You can use the
following methods:

* Use plural pronouns instead of singular. Thus, iy’ in place of ‘he’ or ‘she’,
use the pronoun ‘them’ in place of ‘him’ or ‘hednd use the pronoun ‘their’ in
place of ‘his’ and ‘her’. So the above text coutrbwritten as

‘...ask your boss if they want you to help them'.

And you could write ‘the programmer should test loan code’ as ‘the
programmer should test their own code’.

» Rewrite the sentence in the plural. Thus, instdaémgland expects every man
to do his duty’ write ‘England expects everyone&ltotheir duty’.

» Use ‘you’ or ‘your’. Thus, instead of saying ‘eveemployee should leave his
desk tidy’ say ‘leave your desk tidy’.

» Rewrite the sentence to avoid any reference to antkwronouns. Often, such an
alternative is simpler anyway. For example, youlgdaeurite ‘If you find yourself
with little to do ask if the boss wants some help’.
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3.11 Summary

The main points you should have learnt from thitiea (in order of importance) are:

Keep sentences and paragraphs short.

Never use a complicated word or phrase when tseaesimpler alternative.
Remove any unnecessary words and repetition.

Use active rather than passive style.

Use active verbs rather than abstract nouns.

Use personal rather than impersonal style.

Explain new ideas clearly by using examples, anatognd diagrams.

If what you are describing is a list then use amegrated list or bullet points.
Avoid stock phrases, legal words and pomposity.

For each abstract ‘thing’ referred to in your répase a consistent name to refer to the
‘thing’. In other words ignore the ‘rule’ that saysu should never use the same word
twice.

Use of ‘he’ or ‘she’ to refer to non-specific pee regarded as politically incorrect and
is easy to avoid.

Never use the wordstilise or facilitate since these are respectively the most useless and
pompous words in the English language.
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4. Using plain English: the mechanics

Section 3 explained the most important principles improving the style of your writing.
However, it is also important (and actually easier)improve the mechanics. We have
already looked at the mechanics of structuring mspa Section 2. In this section we look at
the mechanics of using plain English. We focus on:

» Avoiding common vocabulary and spelling errors (Bec4.1)
» Abbreviations (Section 4.2)

* Punctuation (Section 4.3)

4.1 Avoiding common vocabulary and spelling errors

Beyond having a good dictionary available, theradssimple guideline to follow to make
sure you always use and spell words correctly. Hewehere are a number of examples of
words that are frequently misused in place of ailamsounding word with a different
meaning. These examples are givemahle 3

Table 3: Commonly confused words

affect: verb meaning to influence effect: noun meaning result or verb meaning
to bring about

adverse: adjective meaning unfavourable | averse: adjective meaning opposed to or

disinclined
principle: noun meaning a standard or rule|gbrincipal: adjective or noun meaning most
conduct important
stationery: noun meaning writing materials | stationary: adjective meaning not moving
illicit: adjective meaning illegal elicit: verb meaning to give rise to
flaunt: verb meaning to show off flout: verb meaning to show contempt

allusion: noun meaning a passing referenceillusion: noun meaning a false impression
as in “were you making an allusion to my

wife?”

complement: noun meaning something that| compliment: noun meaning praise or verb

completes, or verb meaning to make meaning to praise

complete

council: noun meaning an assembly counsd: verb meaning to recommend or
noun meaning recommendation

ensure: verb meaning to make certain insure: verb meaning to protect against risk

mitigate: verb meaning to moderate militate: verb meaning to influence (for or
against)

practice: noun as in “put my ideas into practise: verb

practice”

advice: noun meaning recommendation advise: verb

Similarly, Table 4 lists some of the most commamigspelt words.
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Table 4: Commonly misspelt words

accommodate embarrass necessary
commemorate gauge parallel
commitment harass privilege
committee mileage gquestionnaire

The final class of vocabulary problems you shouwldi@is using American spelling (unless
you are submitting your report to an American andé. This means in particular:

» Verbs should end in ‘ise’ rather than ‘ize’ as geheralise’ rather than ‘generalize’
and ‘formalise’ rather than ‘formalize’.

 Words like ‘colour’ and ‘flavour’ should not be wien as ‘color’ and ‘flavor’.

4.2 Abbreviations
The rules you should follow on abbreviations are:

» Always avoid abbreviating words out of laziness: &mample:
Never write ‘approx.’ for ‘approximately’ (it mayebbetter to write ‘about’);
Never write ‘e.g.’ for ‘for example’.

An exception, but misused example, is ‘etc.’. Insincase where ‘etc.’ is used it can
be avoided. For example, people usually use héfaollowing way:

“He eats lots of fruit, such as apples, orangesabas, etc.”

The ‘etc.’ here is redundant because of the ‘shlfayou are using ‘etc.’ then the
correct way to write the above sentence would be:

“He eats lots of fruit: apples, oranges, bananas’ e

» Along title, such as Tottenham Hotspur FootbailtIshould not be abbreviated if it
is used only once in a document. However, if itged more than once then it can be
abbreviated to its initials THFC providing that tfiest time it is used you write the
full title with the initials in brackets or vice k&a.

* Where initials such as THFC are used as abovau#éful to provide a glossary.

4.3 Punctuation

This subsection covers the rules for using:
* Capital letters
* Apostrophes
» Commas

e Exclamation marks
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4.3.1 Capital letters
People use capital letters far more frequently thay should. Apart from at the beginning of
sentences, and proper hames, the only other timesged to use capitals are for:

* Organisations and places (for example, the Housoaimons);

* Acts of Parliament (for example, the Act of Union);

* Label formed from a proper name (hence Marxistnmitcommunist);

* North, South, East and West when they form paa @duntry name but not otherwise
(hence South Africa, but south London);

» Titles when used with the name but not otherwism¢le the Duke of York, but not
the duke);

e Certain periods of history (for example, the Bl&dath, Renaissance);
+ God.

4.3.2 Apostrophes

Apostrophes have two purposes only:

1. To show that a letter has been missed out: For example, isn’t (is not), can’t (cannot),
it's (it is).

2. To show possession: For examplethe snake’s eyeshe child’s shoeslf the thing
doing the possessing already hasanhthe end then do not add @ar~or example, if

we are talking about the eyes of several snakasuleewrite:the snakes’ eyedJhe
only exception to this last rule is if:

e itis a proper noun (Mr Jones’s daughter);
» the word ends in a doubss(the boss’s office).
You never use an apostrophe with a possessive pndik@ her, its, theirs, ours.

If you learn these two simple rules then you shduidw immediately that the following
examples ararong (yet they are extremely common):

* | gave the catit’s food

* | like tomatoe’s

* Inthe 1960’'s

* All the department’s were represented.

In each case the apostrophe should not be therelafed mistake, which is appalling in its
stupidity yet incredibly common, is:

* | should of done my homework
instead of

* | should’'ve done my homework (short ffould have
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4.3.3 Commas

If you follow the principles described in Sectiory8u will find that you need to use fewer
commas because you are writing shorter sentendes. i a bonus, because the fewer
commas you can use the better. Apart from the vdm®@e a sentence would be too long
otherwise, there are just four reasons for usiograma:

1. Where you are writing a list. For example: ‘I like apples, oranges, peaches and
bananas.” However, note that in technical repottdsi usually better to use
enumerated lists or bullet points. Where the itémsthe list include commas
themselves you should use semi-colons rather thammas to separate the list items
as in: “Government departments such as health¢ugrre, food and fisheries; the
foreign office and employment.”

2. Where you are using a qualifying word or expression at the beginning of a
sentence, such as:

« ‘However, it is best..’

* ‘For example, we can see ...

* ‘Unfortunately, you should know..
* ‘Firstly, it is unlikely ..

3. Where the sentence would be ambiguous without it. For example: “I decided on an
alteration of course” means that you changed yourse, whereas: “| decided on an
alteration, of course” means that, naturally, yeaided to make an alteration.

4. To show where you have inserted a phrase. For example: “Teddy, who is normally
the best in the team, had a very poor match.” y auch case the sentence should
still make sense if you remove the part betweerctimemas.

4.3.4 Exclamation marks

There are only two reasons ever to use an exclamatark:
1. Wherethereisan exclamation as in “Do it now!” or “Help!”

2. As the mathematical notation for the factorial function, as in “the numbed! is
equal to the number 24”

You should never use an exclamation mark at the adnd sentence to indicate that the
sentence was supposed to be funny. Many peopleigldout it is both stupid and annoying.
If the sentence was funny, the reader should hawedf it funny without having to be told to

laugh. If the sentence was not funny the exclamatark will have simply confirmed to the

reader that you are a poor writer. Either way ymselin the eyes of the reader.

4.3.5 Punctuation after text in inverted commas or brackets

For sentences that include text in inverted comondsackets, the normal convention is that
commas and full stops appear after, rather thaorégthe closing inverted commas or
brackets. Thus, for example, we write:

* The lady said: “I'm feeling unwell”. Then she cqited.
* The lady said: “I'm feeling unwell”, and then stalapsed.
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* The lady collapsed (after feeling unwell).
However, it is worth noting that some US publishese the opposite convention, as in:

* The lady said: “I'm feeling unwell.” Then she cqiked.
« The lady said: “I'm feeling unwell,” and then stalapsed.
« The lady collapsed (after feeling unwell.)

4.4 Summary

* The only certain way to avoid spelling errors andorrect vocabulary is to use a
dictionary whenever you are unsure of anything. Elsv, there are common
examples of words that cause errors and you cam fkase.

* Use English rather than American spelling and puatain conventions unless you
are targeting an American audience.

* Abbreviations should be used only where necessary.

» Apostrophes should only be used to show possessitmshow that a letter has been
missed out. All other uses (especially when usdaréehe ‘s’ in plurals) are wrong.

* There are simple rules to learn for when to usersag In general, however, writing
shorter sentences means using fewer commas.

e Apart from its special use in mathematics you sthaully use an exclamation mark
in an exclamation. Never use it to tell the redtiet a sentence was supposed to be
funny.

13 October 2010 Page 22/36



Fenton: Improving your technical writing Version 6.1

5. Basic structure for reports

Although this document is primarily about improvinbe content of your writing (by
understanding principles of good style) it is intpot that you first learn what is the required
structure of a technical or business document.sBlgégon covers the following:

* What every report should contain (Section 5.1)
* General layout (Section 5.2)

» Sections and section numbering (Section 5.3)
» The role of introductions (Section 5.4)

» Figures and tables (Section 5.5)

» Special section about student project reports (&@ebt6)

5.1 What every report should contain

Make sureeveryreport contains the following basic information:
+ Title

Author name(s), affiliation and contact details

* Date

» Version number (if the report is likely to be upethby either you or a colleague)
* Page numbers

The first four items above must appear on the fpage. It is incredible how many reports
fail to contain this basic information. Many stutierior example, often even fail to put their
nameon their reports.

Reports of more than 7 pages should normally alsloide:

» Abstract, which is essentially an executive sumnféryan appear on the front page
or before the table of contents).

» Table of contents
* Conclusions
» Acknowledgements and references

Ideally, each page should have a header and ar féotMicrosoft Word you create headers
and footers from th&iew menu). The header should contain the author, tihel version
number. The footer should contain the date and pageber.

Page numbers should appear preferably in the f&tagén/m’ wherem is total number of
pages. In MS Word it is easy to generate the nurobeesponding to total number of pages
automatically — just insert the field “NUMPAGES"ligk on Insert/Field menu and then just
select NUMPAGES).

Assuming you are using a word-processing systemshowld generate the table of contents
automatically. In Microsoft Word the menu optibrsert>Indexes and Tabldsrings you to
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the required functionality. An automatically gertethtable of contents will pick up headings
that you have nominated as sections and subseetions

Any report that is subject to a review procedureusth also contain a ‘change history’ page,
where the version numbers and dates are listedtidtmain changes that were made.

5.2 General layout

You should obviously try to make your report atthze to look at. However, this doemt
mean adding meaningless frills such as decoratorddos or unnecessary graphics, which
actually detract from your message. Figures antbsafsee Section 5.5) are excellent for
breaking up text, providing that they are genuinefpful in clarifying your argument or
better still if they are used instead of a longaed textual description. You should also break
the report up with sections and headings, as desthiere in Section 5.3.

One of the simplest ways to make your report ditracis by sticking to the following
principles about fonts, spacing and margins:

* Fonts Apart from headings and caption labels, you stha@énerally use the same
font and font size throughout. THé@mes New Romafont at 11pt or 12pt is a good
choice.

* Spacing It is good to have plenty of white space on agp&tpwever, double-spacing
throughout is overkill, unless you are producindraft that you want somebody to
annotate. Using a font like Times New Roman with $ipacing set asinglein MS
Word looks fine (that is how this document is gt tHowever, what is crucial is that
you should always leave spaces between paragréplibis document the space
between paragraphs is defined by settiogmat=> Paragraph = Spacing Afterto
6pt in Microsoft Word. That way when you start aviyaragraph the correct space is
automatically inserted. You should avoid using tla@riage return to create space
between paragraphs.

* Margins Leave wide margins (1.25in is good). For formgparts it is also best to
use the ‘right justify’.

5.3 Sections and section numbering

Any report longer than four pages should be brokpninto sections using the following
principles:

e Sections should be numbered (preferably using nalsed, 2, 3, ..). Whatever
numbering convention you use you must be consistent

* Each section should have a proper heading thatratety reflects the material
contained within it.

» Long sections should be broken up into subsectiwhgh should be numberedl,
n.2, etc. where is the section number.

» Long subsections should be broken up into substibasovhich should be numbered
n.m1,n.m.2, etc whera is the section numbem is the subsection number.
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* Never use numbered decomposition smaller than bgbstions. Instead, use bullet
points, itemised lists, numbered lists, numbereah®etes, etc. instead (see Section
3.2 for more on these).

In what follows we will use the worcomponengs the general term for a section, subsection
or subsubsection. Thus components are the buildoaks of the document.

There are no hard and fast rules about ‘how longomponent should be. It is more
important that each numbered component containeh@rent content that is accurately
summarised by its heading. However, in each doctimemponent lengths at the same level
should not be drastically different. For exampledacument of 20 pages that contains 3
sections, one of 18 pages and the others with @ge ach, is an indication of poorly
structured thinking.

At every level of decomposition there must alwagsAT LEAST TWO components. Thus,
for example, a section can contain either no suilosecor at least two subsections, but must
nevercontain a solitary subsection. So, the followitrgsture is NOT allowed:

1. Part One
2. Part Two

2. 1 Part TwoPointOne
3. Part Three

Here Section 2.1 is called a ‘hanging’ subsectidrere must never be hanging components.
A hanging component is the firmest proof possilfla dadly structured and poorly thought
out document.

However, the following is OK:

1. Part One
2. Part Two
2.1 Part TwoPointOne
2.2 Part TwoPointTwo
3. Part Three

So it is acceptable to have some sections withoysabsections.

5.4 The crucial role of ‘introductions’ and summari es

The following rules explain the nature of ‘introdiens’ at different levels of decomposition:

* The first section of any report should be an inictn and overview of the entire
report. It should end by giving a walkthrough o€ thubsequent sections. Look at
Section 1 of this report for an example.

 Where a section is broken into subsections the itertediately before the first
subsection should be an introduction and overvieth® entire section. It should end
by giving a walkthrough of the subsequent subsestid.ook at Section 3 of this
report for an example. Note that Section 2 is noteaample because it has no
subsections.

* Where a subsection is broken into subsubsecti@nteit immediately before the first
subsubsection should be an introduction and owerwaé the entire subsection. It
should end by giving a walkthrough of the subsetigebsubsections.
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In other words, at each level of decompositionceding the first main component at that
level there should be an introduction and overviéwhe set of components at that level. This
introductory text should say what is containedanteof the components. Thus:

1. Section One (Introduction)

This is the introduction to the entire report. Ti@port is about blah blah blah.
This report contains two main sections. Section&cs .... Section 3 covers .....
2. First main section

Since this section is broken into two subsectitig,text here should just state
what the purpose of this section is and what iped in Section 2.1 and Section
2.2

2.1 Section TwoPointOne
The text for section 2.1 goes here
2.2 Section TwoPointTwo

Since this subsection is broken into two subsubmestthe text here should just
state what the purpose of this subsection is arat w8hcovered in Section 2.2.1
and Section 2.2.2

2.2.1 Section TwoPointTwoPointOne
The text for section 2.2.1 goes here
2.2.2 Section TwoPointTwoPointTwo
The text for section 2.2.2 goes here
Section Three

The text for section 3 goes here. No need for dhtetion as it has no
subsections.

Where a section has more than one section it eswaseful to include a summary at the end
that reminds readers of the main points. In otherds, each main section is structured as
follows:

1. Tell readers what you are going to tell them.
2. Tell them it.
3. Tell them what you have told them.

The same is true at the top level, because thes@rgion of the report is the introduction to
the whole report and the final section is the repommary.

5.5 Figures and tables

It is good to include figures and tables in youcwoent because they break up the text and
make it more readable. When using figures and $afale should stick to the following rules:
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Every figure and table in your document should benlbered and labelled, as in
Figure 1 (Microsoft Word has very good features feandling numbering
automatically — you should learn these.)

Figure 1: A very fine footballer

Every reference to a figure or table should usentimber of the figure or table.
Thus, never write something like “the figure ab®hlows a footballer”, but write
“Figure 1 shows a footballer”. Spatial referencedigures without numbering are
nearly always ambiguous. Moreover, when you reforgmar document you may
find that the figure that was once ‘above’ actualbpears on the top of the next page.

Every figure or table that appears in a technicguthent must be cited at some point
in the document (this is a consistency requirement)

5.6 A structure for student project reports

The following is an indication of the kind of sttuce that should be used in the write-up of a
computer science student project. Non-computenseistudents can ignore all but the main
structure. In this example | will assume the projeabout building a web based system for
selecting mobile phone tariffs.

Abstract(see Section 6) - less than one page
Table of Contents
Chapter lintroduction(see Section 5.4)

Chapter 2Background/motivationShould set out the context for the work - why the
chosen topic is important/interesting, and what thain objectives are. In the
example this would address the issues of why peapteinterested in selecting
mobile phone tariffs and why a web-based systemtHiw would be useful. This
chapter should also provide an overview of theestétthe-art of the application
domain. In the example this would mean writing upatvyou find out about a)
mobile phone tariffs and b) existing systems folpimg people select such tariffs.
This should enable you to conclude that what yau @oposing offers something
new and/or different to what had been done before.

Chapter 3.Research This chapter should describe your own researdth (full
references) into the technical issues requireathp you complete your project. In the
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example, there are actually two topics you woulddhto investigate: a) algorithms

that could help with tariff selection; and b) teologies and languages needed to
create a web interface for your tariff selectiofuson. Depending on the amount of

material you need to cover you may wish to sepdftase into two chapters rather
than two sections.

Chapter 4.RequirementsThis chapter should describe the requirementsther
system you have built, together with how the rezmients were captured. Normally
you should include a high-level use case diagrath amlescription of the key use
cases (typically two or three). For example one agse might involve an end user
entering personalised data, ending with the sygpeoducing a recommendation.
Another use case might involve a system admin@tigbdating the data on tariffs in
the system.

Chapter 5.Design This chapter should describe the high-level desigthe system,
preferably using one or more class diagrams.

Chapter 6.Implementation This chapter should provide an overview of the
implementation, providing information about low-&\design decisions not covered

in the previous chapter. You should include scrE®ats. You should not include the

full source code, but you should include code fragta that illustrate key points or

algorithms in your implementation.

Chapter 7Testing Describe what your test plans were and how youechthem out.
At the very least you should explain how you testgdinst the use cases.

Chapter 8 Conclusions and recommendatiomsclude the personal stuff (what you
have learnt, what was good/bad, what worked/didwtat you would do differently
next time etc.) and recommendations relevant tappdication.

Referencegsee Section 8) -

AppendicegLog of meeting, work plan, detailed class diagsatt).

5.7 Summary and checklist for when you finish writi ng

The following checklist should be applied beforeuygive even an early draft of your
document out for review:

Check that the structure conforms to all the rdiescribed above.
Read it through carefully, trying to put yourseifthe shoes of your potential readers.
Run the document through a spelling checker.

Make sure you generate an up to date table of otsnéand references to figure and table
numbers (selecting all the text and pressing th&dy9in MS Word should do all of this
for you).
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6. Abstracts and executive summaries

There are two types of abstractiescriptive and informative A simple example of the
difference is:

Descriptive

This report describes the advantages and disadyemnte# each of the options available
for dealing with the problem of increased air pagse traffic to Newtown and provides
a recommendation for a way forward.

I nformative

This report describes the four options availabtedfealing with the problem of increased
air passenger traffic to Newtown. The options are

1. Build a new runway at the existing airport
2. Build a new airport in Newtown West

3. Build a new airport 30 miles north

4. Do nothing

The first three options will all provide a shortfte boost to the local employment
market, while options 2 and 3 will provide longfteleconomic benefits. Option 1 is
relatively cheap, but will only provide a shortstesolution. Option 2 is expensive and
unpopular with local Newtown residents. Option 3 n®re popular, but just as
expensive. However, there is a possibility of ahkiggovernment subsidy for option 3.
Option 4 is likely to be ruled out after the resolt the next local elections. We
recommend option 3.

A descriptive abstract says what you do in the mepthout providing any of the information
or results. An informative abstract says what #jgort contains, including summarising the
main results. An informative abstract is also ch@executive summary

The descriptive abstract actually tells the readething about the study. This writer is
challenging the reader to read through the engipent in order to find out the basic results.
The informative abstract, on the other hand, tedisall the key information about the study
without including anything superfluous. Even if @e not have time to read the report (and
most readers never get further than the absttaef)s us what we really need to know.

You should always write informative abstracts ratliean descriptive abstracts. Since

informative abstracts are generally longer, thisoremendation may come as a surprise to
you. Elsewhere in this document | have emphasisedneed to write as few words as

possible. The difference here is that descriptivstracts provide no sensible information at

all (beyond what you might find in the documenretand table of contents). Hence, they are a
complete waste of time and space. They are noltenmative to an informative abstract.

As a further, more comprehensive example, comgaddilowing two abstracts describing
the same case study:
Version A (descriptive)

This report describes a major case study to evalinat effectiveness of using a formal
method during software development. We describéd#uiground of the method used
and discuss the claims made in favour of theseskwfdmethods. We describe the
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experimental set-up and the particular softwaresunu/estigation. We present a range
of results indicating the circumstances under whainal methods may be effective.
We explain the measurements that were used, alghgthe rationale for using them.
We compare the results of the measurements atatitféife-cycle phases. We consider
the different uses of the system. Finally, we pmesa number of strong
recommendations.

Version B (informative)

VDM is one of the best-known formal methods usedsafiware development. We
describe a case study to evaluate whether highaityjeode results from the use of
VDM.

The case study involved an air traffic control systdeveloped over three years. Some
of the modules in the system were developed usiDiM\(160 modules making
approximately 400 KLOC) while the rest of the maul300 making approximately
700 KLOC) were developed informally.

We found that, prior to release, the fault densitformally developed modules was not
significantly different to the informally developedodules (4 faults per KLOC being

typical). However, the fault density in the 6 magost-release was significantly lower
for formally developed modules (on average 0.6tfaper KLOC compared to 1.4

faults per KLOC). More faults were found during te&rly development phases in the
formally developed modules. This favourable evidebhw support formal methods is

countered by the following observations:

1. the formally developed modules generally took 2%¥ger to complete than
similar sized informal modules.

2. the formally developed modules were those concewnititithe critical functions
and were developed by more experienced and betédifigd staff with a strong
mathematical background.

3. the non-formally developed modules included althaf interface code so faults
discovered in the first 6 months post-release wergitably more likely to be in
this part of the system.

Despite these reservations we believe that therptesise fault-density for the formally
developed modules was very low. We therefore recentmhat companies should
consider using formal methods such as VDM for thestmcritical components,
providing that they have well trained staff witlrery good mathematical background.

As in the previous example, Version A actuallygelie readenothingabout the case study,
whereas Version B tells us all the key informati¢ersion B even makes us more likely to
read the paper because it will identify and takggtreaders.

Since informative abstracts are so obviously sopéoi descriptive ones why do the majority
of scientific writers still insist on providing daptive abstracts that infuriate us and insult
our intelligence? Normally, the reason is lazinedthough in some cases it may be due to the
fact that the author really has nothing to say.dfipve abstracts are often writtbeforethe
work has even been carried out. In other wordsatistract is merely a plan for the author.
Plans are fine and necessary in order to completece of work; but if you were delivering
any product you would not use your original projpten as a replacement for the product
description. So never use a descriptive abstract.
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7. Writing that includes mathematics

This section provides three of the most importaifdg to follow when your writing includes
mathematical symbols and formulas. If you follovegh rules your report will be easier to
read and understand.

Rule 1: All variables should be in italics to distinguigtem from normal text:
Incorrect: The value of a increases when a istless 100.
Correct: The value df increases wheais less than 100.

Rule 2: When including equations in your work these stidd set out on a separate line, and
preferably labelled. The dangers of not doing sotlaat:

» The equation may end up stretching onto the negt i

* Readers may find it difficult to understand whehe text is separated from the
equation;

» Itis generally much harder to follow.
Here is an example:
Incorrect:

The value ofx can be computed as= 1k + f(2). In this equation #) represents a
particular function ot

Correct
The value ok can be computed as:
x=1 +1(2 Equation (1)
In Equation (1)(2) represents a particular functionzof

The only exceptions to rule 2 are when the equatieolves just 2 variables separated by
an operator, such asy or x>2y. In these cases you do not need to leave a sgawedn
the symbols, so there is no chance the equatiomumilover the line.

Rule 3: Never start a sentence with a mathematical symbahy kind, since this can create
genuine ambiguity as well as just being hard td.r&ar example:

Incorrect: We have computed the valuah terms ofy andz. zis in turn expressed
as a function of another variable.

Correct: We have computed the valuexdh terms ofy andz The variablez is in
turn expressed as a function of another variable.
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8. Adding a references section

References should appear in a separate sectide &nd of a report. The easiest and most
efficient way to do references is by numbering. 80,example, my first book is reference
[1], while [2] is a useful book for further readingave a look at theeferencesection of this
guide to see how to lay them out. Note that | hased an enumerated list with the numbers
enclosed in square brackets (this is one of thalefimed numbering formats in MS Word).

The massive benefit of using an enumerated lighas you can then use Word's cross-
referencing functionality to refer to a particulaference by its number (use the “insert
cross reference paragraph number option). If you add or changeregices the numbering
gets automatically updated when you apply the @pdatmmand.

You should not confuse tiReferencesection with a section on additional readingh#re is

an Additional Readingsection (as in this guide) then the recommendeiitiadal readings
would only also appear as references if they aferaeced elsewhere in the report. For
example, [2] is the only book recommended in thditamhal reading section that also appears
in the references section.
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9. Summary and conclusions

No matter how poor you think your writing skillsearyou really can learn how to improve
them. Good technical writing is about using plaingish. This is much easier than the
writing style many of you will have been taughtsahool. You do not have to know and use
long words and complicated phrases. You do not h@wvemake your writing more
‘interesting’ by thinking of different ways to de#ie the same thing. In fact, the simpler and
shorter you make things, the more likely you arprimuce technical reports that get results.

This document has provided a number of easy-togusgelines to help you improve the
reports you write. The crucial points are:

* Have a clear objective in mind before you startingi and make sure that everything you
write is geared towards that objective alone.

» Keep things as simple as possible by using langtiedes concrete and familiar.
» Keep sentences and paragraphs short.

* Avoid long, pompous words and phrases when thera ishort simple alternative
(especially avoid the words: utilise, facilitatedeavour, necessitate, render).

» Avoid unnecessary words, clichés and legal words.

» Avoid repetition.

» Use active rather than passive style.

* Do not turn verbs into nouns.

» Use personal rather than impersonal style.

» Always refer to the same ‘thing’ in exactly the saway.

» Make sure all reports conform to the basic strictiescribed (title page with appropriate
details, page numbers, appropriate section nundpeaird introductions and summaries
where appropriate).

* Use examples and analogies before introducingadistoncepts.

* Use a dictionary, and make sure you learn the witia@tsare commonly miss-spelt or
misused;

» Write informative (rather than descriptive) abstsac

» If your writing includes mathematical symbols amdnfiulas follow the rules about how
these should be displayed.

Finally, once you have checked that your reporffawmns to the principles described here,
have a friend whom you trust read through your repefore you submit it. Act on their
recommendations, because they are likely to firel game problems that your intended
audience would.
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10. Additional Reading

You should try to get hold of a copy of at least @f the following books, all of which
provide a far more comprehensive treatment tham loover in these pages:

+ Jay R, ‘How to Write proposals & reports that gesults’, Pearson Education Ltd
2000, ISBN 0 273 64497 1

» Kirkman J, ‘Good style; writing for science andhaeology’, E & FN Spon, London
1992

e O’Connor M, ‘Writing successfully in science’, Chrapn and Hall, London 1991

« Turk C, and Kirkman J, ‘Effective writing: imprown scientific, technical and
business communication’, E & FN Spon, London 1989
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