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Creating Titles 
Strong titles accomplish two important goals 

1. Identifies the field of study for the document 

2. Separates the document from all other documents in that field. 

Before  After Notes 

Effects of Humidity on 
the Growth of Avalanches 

Effects of Humidity on the 
Growth of Electron 
Avalanches in Electrical Gas 
Discharges 

After is more specific – removes 
ambiguity from the before version 
and identifies the field of study. 

Studies on the 
Electrodeposition of Lead 
on Copper 

Effects of Rhodamine-B on 
the Electrodeposition of 
Lead on Copper 

More specific, distinguishes paper 
from others on electrodeposition. 

Effects of Rhodamine-B 
and Saccharin on the 
Electric Double Layer 
During Lead 
Electrodeposition on 
Copper Studied by AC-
Cyclic Voltammetry 

Use of AC-Cyclic 
Voltammetry to Study 
Organic Agents in 
Electrodeposition of Lead 
on Copper 

The Before has too much detail – 
Audience can only absorb three or 
four details. It’s all about balance. 
Decide what the focus is – for 
example, on the AC-Cyclic 
technique and highlight that aspect 
of the paper if appropriate. 

10MWe Solar Thermal 
Electric Central Receiver 
Barstow Power Pilot 
Power Plant Transfer 
Fluid Conversion Study 

Proposal to Use a New 
Heat Transfer Fluid in the 
Solar One Power Plant 

It’s about precision and clarity. 
Provide just enough detail to focus 
the attention, but not so much as 
to overwhelm the audience. 

Use of an IR FPA in 
Determining the 
Temperature of a Face 

Determining the 
Temperature Gradients 
With a New Infrared 
Optical Device 

Don’t use terms your audience 
won’t recognize in the title (e.g. IR-
FPA may not be widely well 
known). Be more specific – what 
kind of face (in this case it was 
human face, not the surface of a 
material). 

 

Creating Abstracts/Summaries 
There are two types of summaries or abstracts in technical writing. 

1. Descriptive Summaries – tells what kind of information will occur in the document. It’s a table 

of contents in paragraph form. 

2. Informative Summaries – tells us the results of the work. It’s a synopsis of the work that was 

done, the discoveries that were made, and the conclusions that were reached. 

  



Descriptive Summaries 
An example of a descriptive summary follows: 

 
A new Chemical Process for Eliminating Nitrogen Oxides from Diesel 
Engine Exhausts 

This paper introduces a new chemical process for eliminating nitrogen oxides from 
the exhausts of diesel engines. The process uses isocyanic acid, a nontoxic chemical 
used to clean swimming pools. In this paper, we show how well the process reduced 
emissions of nitrogen oxides from a laboratory diesel engine. To explain how the 
process works, we present a scheme of chemical reactions. 

 

 

Observations:  

 The title serves as a descriptive summary. 

 First sentence not redundant with the title– clarifies and emphasizes the main purpose 

of the paper. 

 Second sentence adds a detail that wouldn’t fit into the title. Use this technique to 

distinguish your work from similar papers without cluttering your title. Many search 

engines will present the first paragraph of the paper as part of the search result.  

 The final sentences provide an overview of the structure of the paper and what the 

reader can expect to learn. 

Descriptive summaries can be created in advance of the writing. Creating the summary can be 

a good way to start organizing the content of the paper and determining the most important 

or relevant parts of the work. Descriptive summaries often need only be a few sentences. 

Informative Summaries 
Similar to descriptive summaries, the informative summary identifies the project goals, but then 

provides much more information. It gives the reader the a summary of the important results, 

discoveries, and conclusions for the paper. In essence, you are giving the audience the option of only 

reading the summary to learn the important aspects of your work – it’s the 80%-20%. This means that 

the summary provides a large amount of benefit with a small amount of reading effort. 

Consider: 

  



 

 
This paper describes a new inertial navigation system that will increase the 
mapping accuracy of oil wells by a factor of ten. The new system uses three-axis 
navigation that protects the sensors from high spin rates. The system also 
processes its information my Kalman filtering (a statically sampling technique) in 
an on-site computer. Test results show that the three dimensional location 
accuracy is +/- 0.1 meters of well depth, an accuracy ten times greater than 
conventional systems. 
 
Besides mapping accuracy, the inertial navigation system has three other 
advantages over conventional systems. First, its three-axis navigator requires no 
cable measurements. Second, probe alignment in the borehole no longer causes 
an error in displacement. Third, the navigation process is five times faster because 
the gyroscopes and accelerometers are protected. 

 
 

Observations: 

 The summary is concise – no needless information.  

 The summary is independent of the paper – important terms are defined. 

 The reader learns the important results, and if intrigued/curious can choose to read the body of 

the paper to understand how the work was done and details of the results. 

Often the abstract contains exact sentences from the paper, therefore they are often written last. 

Informative summaries are usually 5%-10% of the length of the paper.  

Writing Introductions 
The introduction is different from the summary. The introduction sets the context of the entire 

document. Readers typically want an introduction to answer the following questions: 

1. What exactly is the work? 

2. Why is the work important? 

3. What is needed to understand the work? 

4. How will the work be presented? 

Don’t blindly try to answer all questions in that order. Not all of them will be relevant to your audience, 

or need to presented in the introduction. For example, if you need to present several pages of 

background content to set the stage for your work (question 3) that may require its own section 

separate from a brief introduction. In that case you probably want to mention that in your answer to 

questions 4. 

Another case to consider is that you may need to answer question 3 briefly before you can answer 

question 1 or 2 – that is the reader needs a little background to understand your work or why it’s 

important. 



The introduction also is used to establish the boundaries of your work. What questions will it attempt to 

answer, and what questions won’t be answered. It also informs the reader on what to expect and in 

what sequence. 

Use Precise Language 
Science often has distinct technical definitions for everyday terms that many people use 

interchangeably. For example “weight” (a force) versus “mass” (a quantity of matter). Similarly, velocity 

versus speed. In technical writing you want to use precise language, not only for technical terms, but for 

all your language.  

The main cause of poor technical writing by students is trying to vary word choice by using synonyms. 

Synonyms rarely mean exactly the same thing and in technical writing it’s crucial to use the right word, 

not an approximately or mostly right word.  

Don’t write with a thesaurus – write with a dictionary. Find the right word and use it repeatedly if 

necessary. If your paper is about whales, say whales. Don’t use cetaceans because that includes dolphins 

and porpoises, which aren’t whales. If your writing sounds repetitious, adjust your sentence structure, 

but don’t naively use a thesaurus to swap words out.   

Other problems with using a thesaurus is that synonyms often have connotations that can work against 

you. For example using a word that has positive connotations when you want a negative. Consider 

“The turbulence in the flow enhances the drag by more than 20 percent.” 

Enhance connotes an improvement, whereas drag is usually a bad thing. Unless you’re talking about 

parachutes or air-brakes, enhancing drag is not what you want. A simpler and clearer versions would be 

“turbulence in the flow increased the drag” using a neutral connotation, or “turbulence in the flow 

exacerbates the drag” if you want to emphasize the negative connotation. 

Avoid the use of absolute terms, such as “always” and “never”. There are almost always exception cases 

and you dare your audience to find them. You undermine your credibility when readers do find those 

cases. 

Precise writing doesn’t mean providing the highest degree of accuracy, it means providing the 

appropriate level that best conveys your thoughts. To find the appropriate level of detail consider 

making general statements that illustrate your thinking and then provide supporting details to 

demonstrate your point. Give them your idea and then give them the evidence.  

I think of this as answer the obvious questions that would arise from your statement. Consider the 

following: 

“After recognizing the problems with the solar mirrors, we took subsequent 

corrective measures.” 

This doesn’t say much. You said there were some problems and you fixed them. Duh. The reader 

immediately starts asking questions – “what were the problems?”, “was there damage? How much?”. 

Answer these questions up front in your writing. 



“Our last progress report discussed the damage to ten solar mirrors during the 

February thunderstorm. The question arose whether high winds or hailstones had 

cracked the mirrors. The appearance of cracks but absence of pitting supports wind 

damage as the culprit. We have changed our storm protocol to require stowing all 

solar mirrors in a horizontal position instead of vertical during storms.” 

This paragraph states the problem, summarizes the results of the investigation, and specifies the 

solution, answering all the major questions a reader would have. 

Before  After Notes 

Our new process reduces 
emissions from nitrogen 
oxides from diesel 
engines and industrial 
furnaces. 

 Our new process 
eliminates 99 percent of 
nitrogen oxide emissions 
from diesel engines and 
industrial furnaces. 

A extra detail shows how effective 
the solution is.  

 Our new process 
eliminates 99 percent of 
nitrogen oxide emissions 
from diesel engines and 
industrial furnaces. 

 Our new process 
eliminates 99 percent of 
nitrogen oxide emissions 
from diesel engines and 
industrial furnaces. 
Previous processes have, at 
best, reduced emissions by 
only 70 percent. 

Even better, as this provides 
context and show how much better 
your solution is.  

The average house in the 
area has a radon level of 
0.4 picocuries per liter.  

The average house in the 
area has a radon level of 
0.4 picocuries per liter, 
which is considered low by 
the EPA. Levels between 20 
and 200 picocuries per liter 
are considered high, and 
dangerous above 200. For 
reference the average 
radon level in outdoor air is 
0.2 picocuries. 

Again, detail and context to help 
the reader assess the quality of 
your work. 

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

The number of particular 
hydrocarbon combinations 
in our study is enormous. 
For example, the number 
of possible C40H82 is over 60 
trillion.  

As with all things, balance is 
important. Sometimes too much 
detail or precision can confuse the 
reader or make it harder to 
understand the content or follow 
the flow of thinking. 

 



Being Clear 
Clear writing avoids implying or conveying things that you don’t mean. Long sentences, with convoluted 

or complex construction, needless complexity, and ambiguity prevent you from being clear in your 

discussion. 

Avoid needless complexity – in fact, the more complex the topic, the simpler your language should be 

when discussing it. Keep your sentences short and use simpler words instead of fancy ones as 

appropriate. Think conservation of complexity – a complex topic will need the reader to consume brain 

power to understand the concepts - don’t overwork them by making your text complex to read on top of 

it. Complicated sentences and words don’t necessarily make you sound smarter or more authoritative – 

at best you sound pretentious. You lose all credibility if you misuse the words.  

Avoid complex phrases within sentences, and stringing too many modifiers together in a single phrase or 

sentence. If you absolutely need all of the content, instead of one long sentence, consider using several 

shorter sentences that explain the concept a piece at a time.  

Before After 

“The objective of this study is to develop an 
effective commercialization strategy for solar 
energy systems by analyzing factors that are 
impeding early commercial projects and by 
prioritizing the potential government and 
industry actions that can facilitate the viability of 
the projects. 

“This study considers why current solar energy 
systems have not yet reached the commercial 
stage and evaluates the steps that industry and 
government can take to these system 
commercial.” 
 

“Solar One is a 10 megawatt solar thermal 
electric central receiver pilot power plant in 
Barstow” 

“Solar One is a pilot solar power plant near 
Barstow California. Solar One produces 10 
megawatts of electric power by capturing solar 
energy using a central receiver design.” 

 

Avoid Ambiguity 
Ambiguity is caused by using words, phrases, or structure that can be interpreted in more than one way. 

It’s hard to detect ambiguity because you are writing the paper on a topic you understand so you will 

tend to interpret your ambiguous statement the “correct” way. Ambiguity is also common in the first or 

early drafts of a paper. You can detect it by editing the paper after taking a break from it – i.e. review 

your draft the next day (yet another reason to not write the paper the night before it’s due). You can 

also ask someone who isn’t familiar with the work, but you are confident can understand it. These 

reviewers will find the ambiguity quickly and ask you questions about your statements. 

Using pronouns incorrectly is a common form of ambiguity. Consider 

“Because the receiver presented the radiometer with a high-flux environment, it was 

mounted in silver-plated steel container.” 

What does “it” refer to? Was it the receiver or the radiometer? The word “environment” is the closest 

noun to the pronoun “it”, but the sentence makes no sense if that’s what “it” is referring to. 



Punctuation can also create ambiguities, especially when you’re using a comma. There are many rules 

for using commas. Some are mandatory to prevent misunderstanding, others are used to control pacing. 

How many fuels are being considered in the following example? 

“In our study, we examined neat methanol, neat ethanol, methanol and 10 percent 

water and ethanol and 10 percent water.” 

The reader could carefully parse the sentence, think about what the author is trying to say and insert the 

commas mentally to figure out the statement. Better sentence construction and punctuation avoids this 

altogether, allowing the reader to focus their concentration on the statement, not parsing the sentence. 

Being Concise 
Being concise means using clear and simple language that efficiently explains your work. There are three 

simple ways to make your writing concise: 

1. Eliminate redundancy 

2. Eliminate writing “zeroes” 

3. Reduce sentences to simplest form 

Eliminate Redundancy 
 When writing early drafts authors often create needless repetition of words and phrases. This likely due 

to simply trying to get words on paper as they try to power-through writer’s block. Redundancies can 

easily be caught in later drafts, especially if some time has passed between the drafts to allow the 

author to review his or her work with fresh eyes. 

Here are examples of common redundancies that appear in the rush to create a draft. The words in 

parenthesis can easily be removed without effecting the meaning of the sentence. 

(already) existing (alternative) choices at (the) present (time) 
(basic) fundamentals (completely) eliminate (continue to) remain 
(currently) underway (empty) space had done (previously) 
Introduced (a new) mix (together) Never (before) 
None (at all) now (at this time) period (of time) 
(private) industry (separate) entities Start (out) 
(still) persists   

 

This is not an exhaustive list by any means. However they serve as good examples to help you find 

similar redundancies in your own writing. 

Eliminate Zeroes 
A “zero” in this context refers to a phrase that has no meaning at all, or phrases that provide no 

information to your readers. Here are some examples: 

as a matter of fact it should be pointed out I might add that 

the course of it is noteworthy that the fact that 

it is significant that the presence of  



Phrases like these convey no information and just slow down your reader. Removing them makes your 

writing concise and more powerful. Removing them can also help you get under a word count or page 

count if that is a concern in your writing. 

Before After 

Vibration measurements made in the course of 
the missile’s flight test program were 
complicated by the presence of high-frequency 
excitation of the vehicle shell structure during the 
re-entry phase of the flight. 

Vibration measurements made during the 
missile’s flight were complicated by high-
frequency excitation of the vehicle shell during 
re-entry. 

 

The second version is concise, more effective and confident, and has only 19 words compared to 33 

before.  

Reduce to Simplest Form 
Some phrases may not be “zeros” as above, but they can be dramatically simplified. Reducing sentences 

to simplified form doesn’t mean writing only simple sentences, it means using only the necessary words 

in your sentence. Consider the following table of phrases and their reduced form. 

At this point in time / now At that point in time / then 
Has the potential to / can In light of the fact that / because 
In the vicinity of / near Owing to the fact that / because 
There is no doubt that / no doubt The question as to whether / whether 
Has the ability to / can In the event that / if 

 

When simplifying mathematical expression you often look for clues in the structure, or similar terms or 

patterns. In simplifying your writing, there are other clues you can look for, such as overuse of adjectives 

or adverbs.  

Before After 

“The objective of our work is to obtain data that 
can be used in conjunction with a comprehensive 
chemical kinetics modeling study to generate a 
detailed understanding of the fundamental 
chemical processes that lead to engine knock.” 
(37 words) 

Our goal is to obtain experimental data that can 
be used with a chemical kinetics model to explain 
the chemical process that lead to engine knock. 
(26 words) 

 

The adjectives “comprehensive”, “detailed”, and “fundamental” don’t add any information or value in 

the Before excerpt. The After excerpt removes these adjectives and also eliminates redundancies and 

zeroes leading to more concise writing. 

Treat adverbs the same way – ask yourself if your verb really needs the modification. Is “very important” 

necessary or will “important” suffice? 
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