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The Design 
 

The Design Process: five essential steps 

The Market Need. What is the purpose of the 
document? Who will read it? How will the reader 
use it?  

The Concept. Good writing starts with a plan.  

The Embodiment. The embodiment is the first 
draft. 

Detail. Now comes the crafting: clarity, balance, 
readability; in a word-style. 

The End-Product. Appearance is important: 
good layout, clear headings, well-designed 
figures. 
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The Market: Who are your readers? 
 

Markets for technical writing 

Your market is your readers. Put yourself in their shoes: what, if you were 
they, would you wish to find? 
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The Concept: Making a Concept-sheet 
 
 
 

• Devise a tentative title  
 
• Jot down what seem like sensible 

section headings, each in its own 
box 

 
• Sketch in anything that that 

belongs in a section-paragraph 
headings, figures, ideas 

 
• Think of things that might be 

relevant to the section 
 
• Put each in a bubble near the box 

to which it applies, with an arrow 
showing where it fits in 

A model for a concept sheet 
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The Concept: Making a Concept-sheet 
 
 Tips: 

 
 Allow your thinking to range over the entire paper, exploring ways in which 

the pieces might fit together, recording the resources you will need and 
capturing ideas. 

 No matter which part you start drafting, you have an idea of the whole. Don’t 
yet think of style, neatness or anything else. Just add, at the appropriate 
place on the sheet, your thoughts. 

 Later steps can take time, be hard work, sometimes like squeezing water 
out of stone. But not this-it is the moment to be creative in whatever way 
your ideas may lead. You can add to the sheet at any time. It becomes a 
road-map of where you are going. 
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Embodiment: The first draft 
 
 TITLE 
• Meaningful and brief, in 14 pt bold. 

Fatigue of Metal Foams 
is better than 

The Mechanical Response of Cymat and Alporas Metallic Foams to Uni-
axial Cyclic Loading 

 
 

 ATTRIBUTION 
• The names of the authors, with all initials; the Institute or organisation, with full 

address; the date. 
A.M.Harte and C.Chen, 

The Cambridge Centre for Micromechanics, 
Cambridge University Engineering Department, 

Cambridge CB2 1PZ, UK 
January 1999. 



11 

Embodiment: The first draft 
  THE ABSTRACT 

• Try for one sentence each on motive, method, key results, conclusions 
• Don’t exceed 3 sentences on any one 
Tell the reader in as few sentences as possible, what they will find. No waffle, no spurious 
details. Try not to exceed 100 words.  

An example of good abstract 
Temography of Shear Bands in Metal Foams 
Metal foams, when compressed, deform by shear banding; the bands broaden as deformation 
progresses. We have studied the nucleation and broadening of shear bands by laser-speckle 
strain-mapping. The foams were non-homogeneous, with spatial variations of density of a factor 
of 2; the shear bands nucleate in the low-density zones, and broaden into the high-density 
regions as strain progresses. The results indicate that processing to minimise the density 
fluctuations could increase the initial compressive yield strength of the foams, when shear bands 
first form, by a factor of 1.5.  
 
This, in four sentences and 94 words, gives a clear, concise portrait of the paper, devoid of 
unnecessary detail and secondary information. 
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Embodiment: The first draft 
 
 INTRODUCTION 
• What is the problem and why is it interesting? 
 
• Who are the main contributors? 
 
• What did they do? 
 
• What novel thing will you reveal? 
 Outline the problem and why it was worth tackling.  
 Review the literature, recording briefly the main contributors and summarising the status of 

the field when you started the research.  
 Provide any specialised information that the reader might need if he/she is to understand 

what follows.  
 State what you will do that has not been done before (new experimental approach? new 

data? new model? new interpretation?). Keep it as brief as you can whilst still doing all this. 
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Embodiment: The first draft 
 

• Start with a good opening sentence! 
 
An example of good opening sentence (From a review article on the elastic 
properties of materials) 
 
“Ut tensio, sic vis”. As it is stretched, so it resists. With these words Robert 
Hooke enunciated in 1674 the law of elasticity that bears his name 
 
Enzio Manzini, in “The Materials of Invention”, Design Council, London1989. 
 
The quotation nicely suggests the history and introduces the subject. 
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Embodiment: The first draft 
  METHOD 

• Experimental paper: equipment, materials, method  
  Modelling paper: assumptions, mathematical tools, method 
  Computational paper: inputs, computational tools, method 
 
• Explain what is especially different about your method 
 
• Give sufficient detail that the reader can reproduce what you did 
 
• Don’t mix Method with Results or Discussion-they come next 
 
Tips: 
 Use “we” but do so sparingly 
 Keep the results for the next section 
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Embodiment: The first draft 
 
 RESULTS 
• Present the output of the experiments, model or computation 
 
• Don’t mix Results with Discussion 
 
Tips: 
 Report your results simply, without opinion or interpretation at this stage 
 Define all symbols and units 
 Present data in a form other people can use 
 Give emphasis in the text the most important aspects of the tables, graphs or 

figures. 
 Give error-bars or confidence-limits for numerical or graphical data  
 Statistics should be meaningful 
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Embodiment: The first draft 
 

Aim for a concise, economical style! 
 
Poor: It is clearly shown in Figure 3 that the shear loading had caused the cell-
walls to suffer ductile fracture or possibly brittle failure. 
 
Better: Shear loading fractures cell-walls (Figure 3). 
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Embodiment: The first draft 
 
 DISCUSSION 
• Extract principles, relationships, generalisations 
 
• Present analysis, model or theory 
 
• Show relationship between the results and analysis, model or theory 
For example, “The novel heat-treatment described in Section 2 gives steels 
which are 10% stronger and 20% tougher than those heat-treated in the normal 
way.” could be all you need.  
 
Tips: 
 Describe the ideas, models and theories and lead the reader through a 

comparison of these with the experimental or computational data 
 Bring out the most significant conclusions first; develop subsidiary 

conclusions after that 
 Be clear and concise; a Discussion is not a license to waffle! 
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Embodiment: The first draft 
 
 CONCLUSION 
• Draw together the most important results and their consequences 
 
• List any reservations or limitations 
 
Tips: 
 Do not duplicate the Abstract as the Conclusions or vice versa. The Abstract is 

an overview of the entire paper. The Conclusions are a summing up of the 
advances in knowledge that have emerged from it.  

 It is acceptable to present conclusions as a bullet-pointed list. 
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Embodiment: The first draft 
 
ACKNOWLEDGEMENTS 
• Thank people who have helped you with ideas, technical assistance, materials 
or finance 
 
Tips: 
Keep it simple, give full names and affiliation 
Don’t get sentimental 

 
A formula such as this works well: 
 
I wish to thank Prof. L.M. Brown of the Cavendish Laboratory, Cambridge, for 
suggesting this review, and to acknowledge my debt to the books listed below. 
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Embodiment: The first draft 
 
 REFERENCES 
• Cite significant previous work 
 
• Cite sources of theories, data, or anything else you have taken from 
elsewhere 
 
• References must be complete: name, initials, year, title, journal, volume, start-
page and finish-page 
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Embodiment: The first draft 
 
 FIGURES 
• Flow charts show methods, procedures 
 
• Graphs plot data 
 
• Schematics show how equipment works, or illustrate a mechanism or model 
 
• Drawings and photographs illustrate equipment, microstructures etc. 
 
Tips: 
 Make each figure as self-contained as possible, and give it both a title (on the 

figure itself) and an informative caption (below it). 
 Make sure that the axes are properly labelled, that units are defined and that 

the figure will tolerate reduction is size without becoming illegible 
 Label each curve of graphs 
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Embodiment: The first draft 
  APPENDICES 

• Essential material that would interrupt the flow of the main text 
 
Tips: 
An appendix must have purpose. 
 It is the place for tedious but essential derivations, or for data tables or 

descriptions of procedures, that would disrupt the flow of ideas in the main 
text.  

 It should be well structured and stand by itself.  
Give it a title: “Appendix A1: The Equation for Toughness” 
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Embodiment: The first draft 
 
 Put the draft on one side for at least 48 hours  

 
 Get the graphs plotted, the figures drawn up, micrographs printed and 

references assembled 
 

 Do not tinker with the text yet. It is a good idea to have a check-list like the one 
on the last page of this manual; it helps you see where you are 

…………Time has passed. The draft has matured for 48 hours or more. 
Now we must address the details. 
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Detail I-Grammar  
The parts of speech 

 
• Nouns - Nouns can be used as adjectives：table-tennis, metal-foam, computer-power 

• Pronouns - he, she, it, they 

• Adjectives qualify nouns: a small Instron, a digital computer, an intricate foam 

• Verbs 
Transitive verbs have a subject and an object: The load deforms the material 
Intransitive verbs have no object: The research evolved 
“Being” verbs have a complement: The test was completed. (“Completed” is complements) 
Many verbs have both a transitive and an intransitive form: Time passed. & Pass the biscuits. 
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Detail I-Grammar  
 
• Adverbs qualify verbs: today we interpret this differently 

• Conjunctions link words and sentences: and, but, because... 

• Prepositions precede nouns, usually having to do with place or time: on the table, after this 
procedure, from the appendix 

• Interjections are exclamations; the polite ones include: Alas! Great! Cheers! Many are 
impolite. They are inappropriate in technical writing. 
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Detail I-Grammar  
 Sentence structure 

 
A simple sentence has a subject and a predicate. 
The subject identifies what or whom the sentence is about. 
The predicate, containing a verb, says something about the subject. 
 
 
                                 Subject                          Predicate 
                             The sample                            failed. 
                       The measurements          fell into two classes. 
                         Fatigue-loading       causes microstructural damage. 
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Detail I-Grammar  
 Phrases and clauses 
Phrases and clauses are groups of words that do the jobs of the parts of speech. 
 
Type of phrase         Example 
Noun phrase             The interpretation of the experiment presents a problem. 
Adjective phrase       The red and white striped cable is live. 
Adverbial phrase       We examined the results with considerable care. 
Conjunctive phrase   The test ended owing to the fact that the specimen failed. 
 
Type of Clause        Example 
Adjective clause        A computation that uses FE methods is appropriate. 
Adverb clause           The modem will operate wherever a phone-line is available. 
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Detail I-Grammar  
 Compound sentences 

 
A compound sentence has two co-ordinate (“equal”) clauses linked by a conjunction: 
The tooling cost is high but the material cost is low. 
 
The parts of a compound sentence must be of comparable weight. 
“We analysed the microstructures using SEM and left for lunch at midday” is 
unbalanced. 
 
 Complex sentences 
A complex sentence has a main clause and a subordinate clause: 
What these results signify / is the subject of a paper by Wegst (1998). 
Maine (1998) demonstrates / that technical cost modelling is feasible. 
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Detail I-Grammar  

 “that” and “which” 
 

“The computations that were performed on a Cray were the more accurate.” 
“The computations, which were performed on a Cray, were the more accurate.” 
 
The emphases of the two sentences differ. 
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Detail II-Spelling  

Tips: 
 
 Use the spell-checker on your computer, but remember that it will fail to 

distinguish “their” from “there”, “form” from “from”, “its” from “it’s”, and many 
more. Watch out particularly for “effect” and “affect”, “principle” and “principal”, 
“dependent” and “dependant”, “compliment” and “complement”. 

 
 Most word ending in “-ise” can also be spelt “-ize”, but not all. If spelling is one 

of your lesser talents, use “-ise”.  
 
 When in doubt, use a dictionary! 
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Detail III-Punctuation  

• The full stop, or period . The full stop is used to mark the end of a declarative 
sentence, and to signify abbreviation: Dr. A. M. K. Esawi, Ph.D. 

• The comma , The comma keeps apart two words or larger parts of a sentence 
which would confuse if they touched. 

• The semi-colon ; The semi-colon is used to separate when the comma is not 
enough and the full stop is a more complete break than the sense demands. 
Most commonly, it is used between closely related independent clauses 

• The colon : The colon introduces part of a sentence that exemplifies, restates 
or explains the preceding parts. It is expectant: it sets the reader up to 
anticipate elaboration. 
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Detail III-Punctuation  

• The exclamation mark ! Scientific writing does not need this sort of emphasis 
or innuendo. Delete it, and say what you want to say in a direct way. 

• The question mark ? 
• The hyphen - The hyphen connects part of a compound word 

• The dash — The dash sets off parenthetic material that results in a break in 
continuity in a sentence.  

Magnetic materials—carbon steels for instance—contain atoms with unpaired 
electron spins. 
A dash can lead to an upshot, a final summary word or statement, and give 
emphasis: 
Cell-wall bending, cell-wall buckling and cell-wall fracture—are all equally probable. 
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Detail III-Punctuation  

• The quotation mark “ ” 
Quotation marks enclose direct “word-for-word” quotations and dialogue: 
“Uncork the flagon; let the wine-cups flow.”—Horace, Odes, 27BC. 
Quotation marks are sometimes used to enclose an original, ironic or unusual 
turn-of-phrase:  
This research took a “try-it-and-see approach.” 
This colloquial phraseology is uncomfortable in scientific writing; avoid it. 

• The apostrophe ’ 
The apostrophe shows either possession or contraction 
The possessive forms: Sutcliffe’s theory; everyone’s idea 
In contractions, the apostrophe indicates missing letters: Don’t, isn’t, it’s 
Contractions of this sort are inappropriate in scientific writing, but can be 
acceptable in informal or popular writing 
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Detail III-Punctuation  
• Italics  
Underline, embolden or italicise?  
All three attach emphasis and importance to a word or phrase. In contemporary 
scientific writing italics are preferred.  
Bold tends to be reserved for headings. Underlining can appear over-emphatic 
and, within a text, bold can seem authoritarian. Italics allow smooth definitions of 
terms. 

• Parentheses ( ) 
Parentheses—literally: putting-asides—embrace material of all sorts, and help 
structure scientific writing. But do not let them take over, clouding the meaning of 
the sentence with too many asides. 

• Brackets [ ] 
Brackets are used to indicate editorial comments or words inserted as 
explanation: [continued on p. 62], [see footnote] 
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Detail IV-Style  
 Be clear 
• The essence of technical writing is communication.  
• Use simple language and simple, concise construction; short words rather 

than long; familiar words, not obscure. When you’ve said something, make 
sure that you’ve really said it. 

DON’T WAFFLE! 
 
 Write from an appropriate design 
• The concept sheet gives structure: there is a place on it for each part of your 

story. In making it, decide where the bits will go, the logical order, the way 
they will fit together. 

• Remember who you are writing for. Tell them what they want to know, not 
what they know already or do not want to know. 
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Detail IV-Style  
 Define everything 
• Define all symbols and abbreviations. 
The measurements, made with a scanning electron microscope (SEM), … 
allows you to use the abbreviation SEM thereafter. 
 
 Avoid empty words 
• Avoid clichés (standard formalised phrases) 
• Avoid weak qualifiers: very, rather, somewhat, quite… 
This very important point … makes less impact than: This important point … or, 
more simply: This point …. 
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Detail IV-Style  
 Revise and rewrite 
• The most spontaneous-seeming prose is, often, the most rewritten 
• Do not be afraid to write the first draft with the simple aim of getting all the 

facts down on paper 
• You can then see what you’ve got, and can extract, revise, and distil a paper 
 
 Do not overstate, over emphasise or apologise 
• All of these undermine the reader’s confidence in your judgment 
This paper questions the basic assumptions of fracture mechanics … fills the 
reader with mistrust 
• Leave the reader to decide on importance and significance 
This very important result…. is better replaced by the simpler This result…  
• Never, ever, apologise 
“Unfortunately, there was insufficient time to complete the last set of tests” 
suggests bad planning, laziness, incompetence 
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Detail IV-Style  
 Avoid being patronising, condescending or eccentric 
• Write in a way that draws attention to the sense and substance or the writing, 

not to the mood or whimsical humour of the author 
• Don’t patronise: The amazingly perceptive comment by Fleck … 
• Don’t be condescending: Readers familiar with my work will know … 
• Do not affect a breezy manner, what you might call Web-speak 

 
 Use appropriate language 
• Use standard symbols and terms 
Calling Young’s modulus G will confuse, even after you’ve defined it. 
• Minimise the use of acronyms and abbreviations 
“The MEM, analysed by FE methods, was photographed by SEM and chemically 
characterised by SAM.” is bad writing. Find other ways of saying it, even if it 
takes more words. 
• Avoid jargon 
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Detail IV-Style  
 Good first sentence 
• Don’t start introductions (or anything else) with platitudes. Openings such as: 
It is widely accepted that X (your topic) is important … 
has the reader yawning before you’ve started.  
• Try to get a new fact, new idea or a revealing comparison into the first line. 
 
 Seek helpful examples and analogies 
Ferro-magnetic material—steels, for example—can be shock-loaded by pulsed 
magnetic fields. 
The example of steels makes the generalisation concrete. 
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Detail IV-Style  
 Linking sentences 
• Each sentence in a paragraph should lead logically to the next 
………To progress further, we need a way to rank the materials—a material 
index. 
A material index is a …… 
The repeated words link the two paragraphs. 
 
 Observe good writing 
• When you read a good opening, an apt analogy, an illuminating example, or 

an idea well expressed, re-read it.  
• Don’t try to imitate it directly, but observe how the author did it. Bit by bit you 

can absorb the techniques. 
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Detail IV-Style  
 Finally… 

 
• Style takes its final shape from an attitude of mind, not from principles of 

composition 
 

• Focus on clarity  
 

• Make sure you’ve said what you think you’ve said 
  
• Remember who your readers are; seek to express your results and ideas in 

ways they will most easily grasp 
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Further Reading 
  Texts on how to write technical prose (    denotes really good one—not just 

instructive, inspirational almost, and entertaining too, ) 
 
“The Complete Plain Words” 3rd edition, by E. Gower, revised by Greenboum, S. and Whitcut, J. 
Penguin Books, London, UK (1986) 
 
“A Writers Guide for Engineers and Scientists” By R. R. Rathbone & J.B. Stone, Prendice-Hall Inc, 
Englewood Cliffs, NJ, USA (1962) 
 
    “The Reader Over Your Shoulder” By R. Graves & A. Hodge, Collier Books, New York, USA 
(1943). 
 
“The Elements Of Style” By W.Strunck Jr., & E.B White, Macmillan Co, New York, USA (1959). 
 
“Communication in Science”, 2nd edition, by Vernon Booth, Cambridge University Press, 
Cambridge UK (1993). 
 
“The Little Brown Handbook”, 6th edition, by H.R.Fowler and J.E. Aaron, Harper Collins, New York, 
(1995)  
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Further Reading 
 
 Instructions on preparing scientific papers 
 
“General notes on the Preparation of Scientific Papers”, 3rd edition, (1974), The Royal Society, 
London. 
 
 Grammar 
 
“Clear English’ by Vivian Summers”, Penguin Books, London, UK (1991) 
 
“Chambers English Grammar” by A. J. Taylor, W & R Chambers Ltd (1990) 
 
 Punctuation 
     
    “Eats, Shoots and Leaves” by Lynne Truss, Profile Books, London, UK (2003) 
 
“The Well-Tempered Sentence” By K.E Gordon, Horton Mifflin Co Boston, USA (1993) 
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Further Reading 
  Spelling—the friendliest dictionary is 

 
The Chambers Dictionary, Chambers Harrop Publishers, London U.K. (1998) 
 
The Concise Oxford Dictionary, 8th edition, Clarendon Press, Oxford UK (1990),  
 
or 
 
The Shorter Oxford English Dictionary, 4th edition, Clarendon Press, Oxford UK (1990) 
 
 Quotations 
 
The Oxford Dictionary of Quotations, 4th edition, Oxford University Press, Oxford U.K. (1996) 
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Further Reading 
  Synonyms and Antonyms  

 
The Penguin Dictionary English Synonyms and Antonyms, Penguin Books, London, UK (1992). 
 
    “Troublesome Words” 2nd edition, by Bill Bryson, Penguin Books, London, UK (1987). 
 
    “Panati’s Extraordinary Origins of Everyday Things” by C. Panati, Harper and Row, New York, 
USA (1987). 
 
    “Panati’s Extraordinary Endings of Practically Everything and Everybody” by C. Panati, Harper 
and Row, New York, USA (1989) 
 
    “Dictionary of Word Origins” By J.T. Shipley, Littlefield, Adams & Co, NJ, USA (1977). 
 
    “Word Histories and Mysteries” Edited By K.Ellis, Horton Mifflin Co Boston, USA (1974). 
 
    “The Penguin Dictionary of Curious and Interesting Words’” By G.S. Sausy III, Penguin Books, 
UK And Viking Books USA (1984). 
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