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Aim of this document 
The two main goals of this document and associated lectures are to convince you of the importance 
of technical writing in you future career as engineers and to provide a series of guideline to help you 
craft technical reports of good quality. 
It has been estimated that practising engineers spend a quarter of their time writing reports or other 
documents. Recruiters also often complain that trainee engineers lack elementary report writing 
skills. Finally, how well you communicate affects how others perceive your level of competence 
and ultimately affects your value to a company. 
A lot of the advices offered here will appear as nothing more than common sense. While technical 
writing is not inherently difficult, it does require discipline. As opposed to literary writing, the 
subject matter exists; it is the result of your work. It does not need to be conjured from tour 
imagination, “just” to be exposed clearly and logically. 
The main text is in black, Times new Roman 12pt. In the electronic version of this document, the 
examples are in blue, Arial 10pt, and comments are between parentheses, same font as the example, 
but red. 
The first part introduces main concept and a framework: constraints (audience, format, mechanic 
and politic) and style (structure, language and illustrations). It also describes the constraint aspect in 
more details. 
The second part focuses on good practice for structuring document. 
The third part presents a framework for good language use and provides examples to ensure you 
make the best use of words. 
Finally, the last part briefly discusses illustrations. 
This is not about grammar and punctuation, of which you are expected to know the basics at this 
stage of your education. 
 

The first step: How to begin well 
The aim of a technical communication is either to inform or to convince, sometimes both. 
Everything in a document should make the “informing” or the “convincing” more efficient. 
Everything else is secondary. 

Constraints of the report 
No report exists in a vacuum. Below are discussed the most common constraints which will affect 
how you tailor your report. These constraints are the equivalent of “the brief” for an engineering 
project. 

Audience 
In order to best push your objective of informing or convincing, you need to answer the following 
questions concerning your target. 
Who are you writing for? What are their reasons for reading your report? 
What do they know and what are they expecting? 
What are their reading habits? 
The answers to these questions should inform some stylistic decisions. Especially the technical level 
at which you are writing, how much background you need to include and what are the points you 
need to emphasise. 
Try to reverse the roles and imagine yourself as a member of your target audience. 
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Format 
Format includes everything which is related to how the document will be presented. There are too 
many parameters to list them all here, but things like fonts, margins, columns, spacing, reference 
system, etc… all define the format of a document. 
When you write for an academic journal or for a corporate report, you are provided with a set of 
guidelines. Simply follow them, without fretting over. 
Actually having a choice in formatting your document is a curse, as you are likely to waste time on 
trivial considerations instead of focusing on your style, which is far more important. 

Mechanic 
Mechanistic constraints are the rules of syntax, grammar and punctuation. These rules can be 
frustrating to scientific minds due to their sometimes inconsistent nature and bizarre intricacies. 
Tough, or as they said in ancient Roma “ Dura Lex, sed Lex”  (the law is harsh, but it is the law). 
Learn them, practice them, and cherish them.  

Politic 
In an idealised world, one should be has honest as possible in reporting. In reality, other, often 
complex, considerations might apply, although it is difficult to discuss them here, in general terms.  

Stylistic Choices 
If you have little control over the constraints, the “ style”  is where you can make the difference. 
While often commented upon, style is an often ill defined quantity. In the context of this course, we 
divide it into three components: Structure, Language and Illustrations.  
Structure defines how you organise your presentation or argumentation. It concerns the arrangement 
of ideas. While ultimately you choose your strategy, you still need to tailor it to your constraints for 
maximum effect. 
While structure deals with ideas, language deals with words: not only how you choose them, but 
also how you arrange them. Good scientific language needs to adhere to the criteria of precision, 
clarity, concision, forthrightness, familiarity, and fluidity.  
In some situations, illustrations can express complex ideas and relationships far more efficiently 
than paragraphs after paragraphs of text. Taking advantage of this ability is more than just including 
a few tables and a figure. Care must be taken to incorporate the illustrations into the text as 
seamlessly as possible.   

Structure: how to structure a document and emphasise what is 
important 

Beginning of document 

Title 
The title is the most important phrase of the document. 
It should first define the field in which you are working, and secondly identify your work, point out 
to what is original. Do not be afraid of long titles. A very strong title needs to be informative, 
without being boring, but also be able to capture the attention and imagination of your reader, which 
might means breaking the above rules. 
 
A new model for ice: comparison with experiment  

(Bad ! no idea of the scale, molecular ice or polar ice caps ? Acceptable in a specialist publication, 
but poor practice) 

Structural properties of copper 
(Poor, no idea of the approach, theoretical, experimental?) 
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Elastic constants and electronic structure of Pt2Si from first principle simulation 
(A strong title) 

Avoiding the shrink 
(Totally ambiguous, not informative, but very good in the context of a high powered academic 
journal. Not to be imitated too early though) 

 

Summaries 
Not every document requires a summary. When it does, the summary can be known under various 
names (abstract, executive summary). Whatever the name, it fulfils the same roles: to give away the 
main results of your work. The reader can then double check, first that he has not been misled by 
the title, and secondly that your work does indeed concerns/interests him.   
It is very tempting to keep an air of mystery to try to entice the reader to read further. It is poor 
practice: technical writing is not literary writing. There is no room for “ suspense”  or “ twist” . Do not 
keep the best bits for the end, unless your report suggests some controversial measures to which you 
expect your audience to be opposed. In this last case, you want to avoid antagonising the audience 
even before having starting to lay down your argumentation. 

Introduction 
The reader of a technical report expects the introduction to answer four points. 
First of all, what work has been done? In fact this is an extended version of the title, taking 
advantage of the added space and positioning the work in a field of study, as well as describing its 
specificity, scope and limitations. 
Secondly, why is the study worthwhile (and why should I, busy reader, invest my precious time in 
reading the twice accursed thing?). Here, you present the big picture, and relate your study to a 
larger scheme. If there are practical applications, they need to be mentioned here. Please stay in 
context and do not make too grand a claim though! 
Thirdly, what are the prerequisites, or, in other words, what is needed to understand the work? This 
is also known as the background section. If you write for a specialist audience, this is an easy 
section. If not, you need to provide enough background to make your work understandable. Try to 
be succinct; you do not want to write “ An history of engineering, 5000BC-now” . Some background 
can also be presented in later, middle, sections, where it might have more impact. This is a difficult 
part to get right. 
Finally, what is the plan? You are expected to describe the order in which you will present your 
report. This is usually straightforward.  

Middle of document 
This part is usually referred to as “ Results and Discussion” . It is where you present your results. 
You explain what happened, and how it happened. In other words, you show how you obtain the 
results, present them in the most effective manner, and discuss their meaning. 

Strategy 
There are more than one logical strategy to present results. These all boil down to dividing the study 
into related subparts. Some common strategies are illustrated below. 
 
Spatial 
 
Flow 
 
Chronological 
 
Parallel parts 
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Lists, sections and subsections 
Writing good sections is a very important skill, as it is the sections that show the structure of the 
document at the first, cursory, reading. You all know how important the first impression is. 
Equipped with a clear map of the document and aware of its organisation, the reader will find it 
easier and more appealing to dive in and read the details. 
Furthermore, it is likely that you will start writing the report with an outline, in other words the 
section and sub-section titles. Therefore, having a set of informative, parallel and strong section title 
will help you keep the impetus. 
Section titles should be informative. Section titles are usually composed of between two and four 
words (one strong precise word can be enough, sometimes). 
 
Introduction 
Background 
Marx Generators 
Line Pulse 
Beam Generation 
Transporting Beam 
Pellets 
Results 
Conclusions 
 

Introduction 
 
Past Designs for Particle Beam Fusion 
 
New Design for Particle Beam Fusion 
 Charging Marx Generators 
 Forming Line Pulse 
 Generating Particle Beam 
 Transporting Particle Beam 
 Irradiating Deuterium-Tritium Pellets 
 
Results of New Design 
 
Conclusions and Recommendations 

 
Section titles should also be parallel, that is they should be of similar length and grammatically 
comparable. Notice how, in the previous example, noun phrases have been transformed into 
participial phrases (-ing).  
 
There is one last pitfall to avoid. Long lists are difficult to process; they also conceal structure. If a 
list contains more than four items, you should try to decompose it into two or more sub-lists. 
 
Introduction 
Steady State Efficiency 
Average Efficiency 
Start-Up Time 
Operation Time 
Operation During Cloud Transients 
Panel Mechanical Supports 
Tube Leaks 
Conclusion 

Introduction 
 
Receiver’s Efficiency 
 Steady State Efficiency 
 Average Efficiency 
 
Receiver’s Operation Cycle 
 Start-Up Time 
 Operation Time 
 Operation During Cloud Transients 
 
Receiver’s Mechanical Wear 
 Panel Mechanical Supports 
 Tube Leaks 
 
Conclusion 

IMRaD 
A common strategy in academic journals is named IMRaD, after “ Introduction” , “ Materials and 
Methods” , “ Results”  and “ Discussion” . Generally, Middle sections consisting of “ MRaD”  are also 
well adapted to lab report. 
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End of document 

Conclusion 
Two things are expected of a conclusion: an analysis of the main results and a future perspective. 
The conclusion analysis differs from the discussion in the middle section in that it takes study as a 
whole. 
The future perspective can take three forms: recommendations, introduction of future development 
linked to the previous study, and repetition of the scope and limitations mentioned in the 
introduction. 
Some conclusions differ very little from informative summaries, simply adding depth as the reader 
is more knowledgeable. 

Back matter 
Bibliography 
You need to give credit to works you have consulted during your study. There are many referencing 
systems and their description falls out of the scope of this summary. The University of Exeter has a 
site license for “ Endnote” , a bibliography package which allows you to create a database of 
references, but also to cite them very easily in various formats. 

Appendices 
An appendix can fulfil two purposes, either to give information to a secondary audience (more 
background for the less technically minded, more detail fore the experts), or to present secondary 
information which, albeit interesting, is not necessary for understanding your results (for example a 
case study). 
Appendices should be referred to at least one in the main text. They should also be structured, as if 
they were mini reports. 
To cater for an audience especially unfamiliar with the technical aspects of the report, you can 
consider a glossary.  

Advanced Structure 
Structuring a document is more than just organising it. Attention must be paid to providing 
transitions between elements, giving the adequate depth to each detail, and putting adequate 
emphasis on the really important bits. 

Transitions 
In the discussion on structure, we pointed out the many advantages of using sections in technical 
writing. A corresponding disadvantage is that the use of sections generates discontinuities and a lot 
of white space, which makes the reader pause. It therefore does help if the section titles have been 
introduced earlier, to prepare the reader. 
 
II The four-stroke engine 
Almost all cars currently use what is called a four-stroke combustion cycle to convert gasoline 
into motion. The four-stroke approach is also known as the Otto cycle, in honor of Nikolaus 
Otto, who invented it in 1867. The four strokes are: the intake stroke, the compression stroke, 
the combustion stroke, and the exhaust stroke. 
II.1 Intake stroke 
… 
II.2 Compression stroke 
… 
 
Another way to provide smooth transition is by exploiting the fact that entrances into sections 
sentences receive a special emphasis (see later). You want to say something important there. 
A simple but useful technique consists in repeating the title section: 
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II.1 Intake stroke 
During the intake stroke, the intake valve opens and the piston … . 
 
If the section title contains an unfamiliar term for the target audience, you can start instead by 
providing some background, as long as it is both interesting and brief.  
 
What you should NOT start with are: 

• Empty beginning 
The potential of Scanning Tunneling Microscopy has long been recognised for being of great 
technological importance. 

• Fine details 
As shown in figure 2, element X-607 fails by … 

• Grandiose narrative 
From the dawn of time, mankind has tirelessly explored the universe and has designed ingenious 
solutions to access the infinitesimally large or small. Scanning Tunneling Microscopy offers an 
attractive … 

Depth 
The problem of achieving a suitable depth of detail is a difficult one. Depth is heavily constrained 
by the format (the space available) and the audience (their technical level). It is always useful to try 
to think as your target audience. It should be straightforward to decide if a piece of information is 
too complex. It is more challenging to decide whether the reader will be satisfied by an exposition, 
or whether he or she still has unanswered questions.  

Emphasis 
In technical writing, one should point out the relative importance of the various details. Such 
emphasis can be achieved by the following means: repetition, wording, illustrations, and placement. 

Repetition 
The concept of repetition is simple. By repeating an idea, you increase the likelihood that the reader 
will remember it. The highly structured nature of a technical report is ideal for repetition, which can 
occur first in the summary, then in the discussion, and finally in the conclusion. 

Wording 
If a detail is important, mention and justify its importance. Dependent clauses starting with 
“ because”  are useful tools in these cases. 

Illustrations 
Illustrations should relatively rare in a document. Therefore, any detail linked to any illustration is 
instantly emphasised. 

Placement 
White spaces provide emphasis. That is why important points should appear at the beginning or end 
of a section, and not in the middle of a paragraph. Playing with the position of figure can also help 
highlighting a point. 
To a lesser extent, the size of sentences and paragraph provide emphasis. A short sentence 
(paragraph) following a long sentence (paragraph) carries more weight. 

Language: the way you use words 
As previously mentioned, language concerns words: how you choose them and how you arrange 
them. The important criteria for strong technical writing are: precision, clarity, forthrightness, 
familiarity, concision, and fluidity. 
This section will essentially be composed of examples and comments. 
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Precision: saying what you mean 
 
After recognizing some problems with the 
solar mirrors, we took subsequent corrective 
measures.  
                                                  (too general) 
 

After finding that high winds (and not hail) ad 
cracked the ten solar mirrors, we began 
towing all mirrors in a horizontal position 
during thunderstorms. 

The number of particular hydrocarbon 
combinations in our study is enormous. For 
example, the number of possible C20H42 is 
366,319 and the number for C40H82 is 
62,491,178,805,831. 
                                           (irrelevant details) 
 

The number of hydrocarbon combinations in 
our study is enormous.  For example, the 
number of possible C40H82 is more than  62 
trillion. 
 

Operations at the plant stopped momentarily 
because the thermal storage charging 
system desuperheater attemperator valve 
was replaced. 
                          (inappropriate level of detail) 
 

Operations at the plant stopped for 1.5 hours 
so that a valve in the thermal storage system 
could be replaced. 
 

Clarity: not saying what you do not mean 
 
The goal of this study is to develop a 
commercialisation strategy for solar energy 
systems by analyzing factors impeding early 
commercial projects (i.e., SOLAR ONE) and 
by identifying the potential actions that can 
facilitate the viability of the projects. 
(complex wording: commercialisation, 
facilitate, i.e.) 
 

This study will consider why current solar 
energy systems, such as Solar One, have not 
reached the commercial stage and will find 
out what steps we can take to make these 
systems commercial. 
 
 

Solar One is a 10 megawatt solar thermal 
electric central receiver Barstow power pilot 
plant. 
. 
                                        (adjective stacking) 
 

Solar One is a solar-powered pilot plant 
located near Barstow, California.  Solar One   
produces 10 megawatts of electricity by 
capturing solar energy in a central receiver 
design. 
  

The goal of the work was to confirm the 
nature of electrical breakdown of nitrogen in 
uniform fields at high pressures and 
electrode gaps which approach those 
obtained in engineering practice, prior to the 
determination of the processes which set the 
criterion for breakdown in the above-
mentioned gas in uniform and non-uniform 
fields of engineering significance. 
                          (complex sentence structure) 
 

In our study, we examined the electrical 
breakdown of nitrogen in uniform fields. For 
these experiments, the electrode gap 
distances were typical (1 mm), while the 
pressures were relatively high (760 torr). 
 
(no idea what the second part of the 
sentence on the left really means)  

We examined neat methanol and ethanol and 
methanol and ethanol with 10% water. 
 

We examined four fuels: neat methanol, neat 
ethanol, methanol with 10% water, and 
ethanol with 10% water. 
 

The proposed schedule is discussed below 
for the next four years.  
                (that seems a very long discussion) 

The proposed schedule for the next four 
years is discussed below.  
                                                     (probably ..) 
 

As light hydrocarbons evaporate the oil 
vapour pressure falls. 
 

(????????????????) 

Although engineers realized the design flaws (second Its ???) 
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in the Titanic soon after its sinking in 1912, 
the reasons for the severe damage inflicted 
by the iceberg remained a mystery until its 
discovery in 1985. 
 

Forthrightness: expressing your thought with energy 
Some words are pretentious and must be replaced by simpler alternatives. 
 
Approximately about, around 
facilitate cause; bring about 
individualized individual 
operationability can operate 
utilization use 
implement carry out 
  
Some sentences convey arrogance.  
 
You must have heard that technical report must use the passive voice. This is only half true. In fact, 
when we employ the passive voice, it is to avoid the use of the first person (I, we) and because we 
do not like to have inanimate objects as subjects of actions. But the active voice feels more natural, 
gives more energy than the passive voice, and you should try to use it more often. You can use the 
first person when you are an important factor in a decision, especially when something goes wrong 
and someone needs to take responsibility: 
When we realised the samples had been contaminated, we heated them to 500K, which explains the lack of 
resolution in the spectra of this batch. 
You can also choose action (and related verbs) that inanimate object do perform: 
The oscilloscope displays the voltage. 
The generator produces intolerable level of noise above x RPM.    
 

Familiarity: using simpler words and examples 
If you use an unfamiliar term, define it. If you use an abbreviation, define it too, unless it is so well 
known it is part of the vernacular (for instance AIDS). 
Example and analogies anchor abstract realities, take advantage of them.   

Concision: getting rid of unnecessary elements 
Redundancy at the level of the paragraph is a good thing. We have seen that it does help to smooth 
the transitions, and that it can provide emphasis. Redundancy at the word level is usually 
undesirable. The following table contains such redundancies, and the words between parentheses 
can be omitted. 
 
(Already) existing Introduces (a new) (alternative) choices 
Mix (together) At (the) present (time) Never (before) 
(Basic) fundamentals None (at all) (completely) eliminate 
Now (at this time) Continue (to remain) Period (of time) 
(Currently) being (Private) industry (currently) underway 
(separate) entities (empty) spaces Start (out) 
Had done (previously) (Still) persists  
 
Some phrases simply do not mean anything. They add nothing to the information content of a 
sentence. They are usually included because the author feels it improves the rhythm of the sentence. 
This is laudable and reveals a good awareness of the writing process, but concision always trumps 
poetry in technical writing. 
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As a matter of fact It is interesting to note that  The course of 
I might add that It should be pointed out that The fact that 
It is noteworthy that It is significant that The presence of 
 
Similarly, some phrases, are too long and can be replaced. This means that there is more room in 
your sentences for sophisticated and dynamic structure, with dependent clauses. Simplifying at the 
phrase/word level gives you more freedom at the sentence level. 
 
At this point in time Now 
At that point in time Then 
Has the ability to Can 
In light of the fact that Because 
In the event that If 
In the vicinity of Near 
Owing to the fact that Because 
The question as to whether Whether 
There is no doubt that No doubt 
 
Finally, be aware of adjectives and adverbs. Adjective modify nouns, adverbs modify verbs. They 
are useful if a precise noun/verb is not available, but too often needless adjective/adverb creep in. 
Keep an eye on them.  

Fluidity: putting back some zest 
The five previous criteria lead to a simplification of the language. While this is desirable, a careless 
application of these principles can lead to an apparently repetitive, dry and boring report. In this 
section, we discuss ways to introduce excitement and liveliness in your language, ways which are 
compatible with the principles of precision, clarity, forthrightness, familiarity, and concision. 
The best way to introduce some rhythm is to vary the sentences structure and length. Especially 
important are the sentences openers. Avoid only starting with subject but try prepositional phrase, 
adverb, dependent clause, infinitive phrase, and participial phrase. 
 
Subject The engine shaft rotates at …. 
prepositional phrase After a two minutes test, the engine shows sign of …  
adverb Moreover, the new engine is powerful enough … 
dependent clause Although the engine can rotate the shaft, the power output is ...  
infinitive phrase To generate enough power, the engine must operate at … 
participial phrase Generating the desired power, the engine consumes … 
 
You should also introduce transition between sentences. Incidentally, this helps varying sentences 
openers.  
 
Continuation Also moreover First...second…third 
Pause For instance For example In other words 
Reversal However On the other hand Conversely 
 
Unusual typography catches the eyes, and breaks the reading flow. Examples include: capitals, 
abbreviations and numerals. Do not use these unless the advantage (for instance a frequently used 
abbreviation) outweighs the inconvenient.  
 
Finally, you can also try to vary the size of paragraph, to break the monotony. 

Illustrations 
Two kinds of illustrations are present in technical documentation: tables and figures. 
Tables organise data (numerical or textual) into rows and columns. Figures are everything else: 
graphs, diagrams, drawings, and photographs. 
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Illustrations must be linked to the text, by referencing. Of course, there is little point in having an 
illustration and not discussing it. Each illustration should be associated to at least a paragraph. 
 
Table 1 contains the physical characteristics of the eight nanotubes simulated in this report. 
The three nanotubes with radii around 10 Å are illustrated in Fig 1. 
 
You should also give illustrations a caption. Ideally, the caption allows a basic understanding of the 
figure without reading the main text. 

Tables 
The first use of table is to present textual data, either for listing or comparison purpose. In this case, 
using tables avoid the inclusion of repetitive sequence patterns in the text. Many examples in this 
document are presented this way.  
Tables are also a convenient to list series of numerical data. They are preferable to graphs in many 
situations: when it is the actual values which matter (graph are not accurate enough) and when 
numerical data of different dimensions are associated to an identifier. 
  

Table 1 Physical properties of the SWNT considered in this study 

Indices Radius (Å) Length(Å) Carbon numbers Argon  number  

13:0   5.088 119.28 1456 12 

10:5   5.178 112.70 1400 12 

19:0   7.437   89.46 1596 90 

16:5   7.437   80.94 1444 80 

12:10   7.468   81.27 1456 82 

19:10   9.987 108.69 2604 317 

23:5 10.124 110.18 2676 330 

26:0 10.177 119.28 2912 352 

Figures 

Graph 
Graphs are the most convenient way to present numerical data when trends and relationship are 
emphasised. The line graph is the most common type of illustration in scientific literature, and for 
good reasons. 
Linear graph follow well established conventions. As a reader expects them, try no to deviate from 
these. 
The axes must be labelled, and the units of the quantities plotted must be given, usually in between 
parentheses. The scale must be clearly indicated on each axis. If the graph contains more than one 
set of data, it must differentiate them with a legend. Traditionally, the independent variable is 
plotted along the x-axis. Very often, experimental data are plotted using points or symbols, while 
theoretical data are plotted using continuous lines. Consider using logarithmical scales when the 
data range is large. 
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Figure 1 Diffusion coefficients (in 10-9 m2.s-1) as a function of argon density (atom•Å-3) for the eight SWNTs 
considered. 
 
Other types of graph emphasize different patterns and relationship. Pie charts are excellent for 
proportions for instance.    

Drawings, diagrams and photographs 
These can be very useful too replace long and clunky paragraph, but the proper type should be used. 
Photographs shines when realism or very complex details are important; on the contrary they can 
distract from the main point, in which case a drawing might be more appropriate. Diagrams use 
simplified, symbolic information and are especially appropriate to variable flows through a system. 
 
Finally, the principles of style also apply to illustrations, especially to drawings, diagrams and 
photographs. 
The illustration should be as precise as the accompanying text. A common default is to slap on a 
complex diagram, of which only a small part is used. 
The illustration should be clear, and the important details should not be buried in distracting 
features. The worst that can happen is when an illustration is not entirely consistent with the main 
text, or, even worse, contradicts it.  
 

Resources 
Many books have been written on the subject of technical writing. This document relates especially 
to the framework introduced by M. Alley: 
M. Alley, The craft of scientific writing, New York : Springer, 1996. 
Harrison Library has a few of the following: 
J.W. Davies, Communication skills : a guide for engineering and applied science students, Harlow : 
Prentice Hall, 2001. 
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