
LESSON I: SUBJECTS AND ACTIONS 

Sentences usually communicate 2 main pieces of information: 1) who is 
the sentence about, and 2) what did they do? You can help readers find 
this information using cues in your sentence structure. For example, 
characters (who is the sentence about?) in your sentences are most likely 
to be interpreted correctly when placed in the grammatical subject. 
Similarly, your intended action is best placed in the sentence's verb. You 
can use these structural decisions to minimize the amount of energy your 
readers require to understand your writing.  
 
This lesson introduces three structural reader expectations. This lesson 
presupposes that you understand the basic division of English sentences 

into subject, verb, and complement.  

1. Put actions in verbs 
2. Put characters in subjects 
3. Keep subjects near verbs 

Principle 1: Put actions in verbs 

Verbs are action words: they describe motion, like to explore, to 
examine, or to observe. Verbs can be turned into nouns, which changes 
the word from an action to a thing. For example, the verb to analyze can 

be changed into its noun form analysis. A noun that is formed from a 
verb like this is called a nominalization. Nominalizations are nouns that 
contain a hidden action. (Nominalizations can also be words other than 
nouns, but they're usually nouns in scientific writing).  
 
Here are some examples of scientific verbs and their nominalizations:  

Action Nominalization 

to regulate 

to analyze 

to occur 

to understand 

to investigate 

to delineate 

to perform 

regulation 

analysis 

occurance 

understanding 

investigation 

deliniation 

performance 

There is nothing inherently wrong with nominalizations, but many 
scientific writers misuse them by using abstract nouns to convey action. 
This creates a disconnect between structure and meaning — the intended 
action is no longer found in the verb. Most readers expect the main 

http://www.eslgold.com/grammar/basic_sentence.html


action of a clause to be found in a verb. This is because verbs 
inherently convey action, and nouns do not. If you fail to put your 
intended action in a verb, your reader must work to determine where the 
action is. For example:  

Sentence Action 

·We performed an analysis on the data  nominalization 

·We analyzed the data. verb 

What is going on in this sentence? In the first example, the verb is to 
perform, but the intended action is probably to analyze (hidden in the 
nominalization analysis). The point of this sentence probably has nothing 
to do with performance. But a reader of the first example has to consider 
this possibility (if subconsiously), while the reader of the second clearly 

understands the action. This is a trivial example, but the point is more 
important in complex sentences (see examples below).  
 
Scientific writing regularly disguises the main actions in nouns, costing 
reader energy. If you overuse nominalizations, you can improve your 
writing by restructuring your sentences to capture actions in verbs.  

REVISION TECHNIQUE 

Go through your manuscript and underline all nominalizations. Take a 
closer look at these words to see if they should be changed to verbs.  
 
Or, it may be easier to do the opposite: Go through the manuscript and 

underline all the verbs. For each verb, ask yourself this question: Does 
this verb capture the action in the sentence?  

Nominalizations are sometimes useful; for example, when they 
summarize the action of the previous sentence. In such a case, a 
nominalization is a good way to form a backwards link to something 
already familiar to the reader. For example:  
We analyzed the data. This analysis demonstrated the need for 

additional experiments. 

Principle 2: Put characters in subjects 

The character is the actor (the entity performing the action). Readers 
expect the main character in a clause to be found in the subject. 
Characters can be (and often are) abstract nouns, like expression level or 
exon usage.  
 
Here are some examples. Imagine these sentences in a paragraph 
discussing bacteria. Here are two examples that use the subjects 



differently. In the first example, there is a disconnect between subject 
and intended main character:  

The movement in the liquid medium of the bacteria was 

accomplished by microflagella.  

In the second version, the content is the same, but the structure is 
changed. The main character is now found in the subject:  

The bacteria move themselves in the liquid medium with 

microflagella.  

In the first sentence, the grammatical subject was an abstract noun 
(movement), which is really describing the action of the main character. 
The second example is clearer because the intended actor (what's the 
sentence about?) is the same as the grammatical subject (bacteria).  

 
The grammatical subject of the sentence should be the answer to the 
question: What is this sentence about? This principle goes hand-in-hand 
with the actions/verbs principle. I don't think this is usually as big of a 
problem in scientific writing, and it is usually fixed at the sentence level 
by revising for verb-action agreement.  
 
More importantly, science writing often has the problem of subject 
shifting — when subjects change erratically throughout a paragraph. It's 
fine to change the grammatical subject from one sentence to the next if 
you intend to change the topic. But often, writers intend to discuss a 
particular topic for several sentences (the topic doesn't change), but 
change the grammatical subjects. Writing is easier to follow when the 
string of subjects in a paragraph reflects the topics. Paragraph units are 
most effective when they either 1) discuss a single topic; or 2) discuss a 
series of related topics that build on one another. You can fulfill reader 
expectations by maintaining a logical flow of grammatical subjects in a 
paragraph. There are two primary ways to accomplish this:  

1. Maintain a common subject throughout a one-topic paragraph  
2. Shift the subject appropriately according to the story  

In this 4-sentence paragraph, the topic and the main character are 

primate genome sequences. In the first example, the grammatical 
subject matches the topic. I've highlighted the subjects in bold.  

To understand human evolution, genomes from related 

primates are necessary. For example, several primate genomes 

are needed to identify features common to primates or unique 

to humans. Fortunately, such genome-wide exploration is now a 

reality; in the past 5 years, genome sequences of several 

nonhuman primates have been released.  



In this alternative example, the grammatical subjects shift, while the 
topic of the paragraph stays the same. This paragraph says the same 
thing as the previous one:  

To understand human evolution, genomes from related 

primates are necessary. For example, identification of 

features common among primates or unique to humans will 

require several primate genomes. Fortunately, scientists can 

now do such genome-wide exploration; in the past 5 years, the 

community has released several nonhuman primate genome 

sequences.  

Compare the subject strings:  

1. genomes from related primates...primate genomes...genome-wide 
exploration...genome sequences  

2. genomes from related primates...identification of 
features...scientists...the community  

The first example is easier for a reader to understand because the subject 
(while not exactly the same words) is consistent and familiar throughout 
the paragraph. The second example shifts the subject twice, 
disconnecting it from the topic of the paragraph.  
 
Sometimes it's necessary to write explanatory paragraphs that build from 
one thing to the next. In this case, the subjects can shift as the topics 
shift. This is a common construction in scientific writing:  

Technology often drives science. Among the most impressive 

recent technological advances is DNA sequencing. More 

efficient sequencing has reduced the cost of generating 

sequence data significantly. Cheaper data in turn enables more 

researchers to do data-intensive experiments, which results in 

a huge amount of data being released into the public domain. 

Dealing with data in such large quantity will require a new 

generation of scientists.  

This subject string clearly is shifting, but it does so in an intended, logical 
flow that builds up to the final point of the paragraph. Each subject 

connects to the previous subject (or is the object of the previous 
sentence): Technology... DNA sequencing... More efficient sequencing... 
Cheaper data... Huge amount of data... Dealing with data.  
 
You can understand the gist of the paragraph just by reading the 
succession of subjects. The point of this example is to illustrate that you 
don't need every paragraph to have exactly 1 topic and subject. Instead, 



just be aware of what your subjects are, and if they match the structure 
of the idea you intend to communicate.  

REVISION TECHNIQUE 

Highlight the subject of each sentence. Does the structure of your 
subjects match the information you intend to convey? In other words, are 
the subjects of the sentences jumping from one thing to another, or do 

they shift only when you intend to shift the topic under discussion?  

Note: One problem that frequently makes scientific writing confusing is a sentence without a 

character; such sentences can be caused by passive voice, which can leave a reader to guess the actor 

(that's a Bad Thing). More on this in the section on passive voice.  

Principle 3: Keep subjects near verbs 

Recall the two primary pieces of information a reader looks for:  

1. who is the sentence about? 
2. what are they doing? 

When these two pieces of information are far apart, that usually means 
one of them isn't arriving until the end of the sentence. This confuses 
readers, because they can't piece together the whole picture without 
answers to these questions. In science writing, this is often caused by 
long, complex subjects. I find many sentences that go on and on and 
finally provide the verb at the end of the sentence. When this happens, 
readers must re-read the sentence, now that they know the action.  

 
For example, can you understand this sentence on the first reading?  

Farmers that understand the difference between the soil 

requirements of plants when they are seedlings and their 

requirements when they are mature are in high demand.  

The subject Farmers is separated from the verb phrase are in high 
demand by 21 words. If we reduce this distance, we get a more 
understandable (though still not perfect) sentence:  

Farmers are in high demand if they can understand the 

difference between the soil requirements of plants when they 

are seedlings and their requirements when they are mature.  

A similar problem happens with long lists. Authors provide a long list of 
stuff with no context, and the verb doesn't show up until the end of the 
sentence:  

Peanuts, shrimp, almonds, milk or anything else with 

lactose, and wheat or anything with gluten all represent 

things that people are commonly allergic to.  



You have no idea what you're reading until the end. When you find out, 
you must re-read the sentence to comprehend what these things have in 
common. To revise, just give the context before the list:  

People are commonly allergic to things like peanuts, 

shrimp....  

Now the list can be any length without reducing understandability.  

REVISION TECHNIQUE 

Identify the main subject and its verb in your sentence. If they are far 
apart, rephrase the sentence to bring them closer together.  

Example 1: 

The ABC database has been subject to different 

improvements, modifications, and extensions in structure and 

content over the years. 

This sentence relies on nominalizations to convey action. The awkward 
verb of the sentence ("has been subject to") is basically meaningless; the 
authors likely intended to convey action in the words improvement, 
modification, and extension. But these are all nominalizations. By 
converting these into verbs, we get a much clearer sentence, and 
eliminate "has been subject to":  
The ABC database has been improved, modified, and extended in 

both structure and content over the years. 

To clarify even further: doesn't improved imply modified? Possibly it even 
implies extended. To strip it to exactly what you mean, what about this?  

The curators have improved the structure and content of the 

ABC database. 

Example 2: 

Mapping of open chromatin regions, post-translational 

histone modifications and DNA methylation across a whole 

genome is now feasible, and new non-coding RNAs can be 

sensitively identified via RNA sequencing. 

This sentence presents a list before providing a context for it. This is 
apparent in the distance before we get to the verb "is feasible." Another 
problem is that the main action of this sentence is contained in the 
nominalization "mapping." Here's one possible revision:  

It is now feasible to map open chromatin regions, post-

translational histone modifications and DNA methylation across 



a whole genome, and to sensitively identify new non-coding 

RNAs via RNA sequencing. 

This revision is much easier to understand, though I would consider 

dividing this sentence into two because it seems to be trying to explain 
two unrelated things.  

Example 3: 

Significant positive correlations were evident between the 

substitution rate and a nucleosome score from resting human T-

cells. 

This sentence relies on a nominalization (correlation) to convey action. I 

don't think the intended action is "were evident," which is the verb. A 
possible revision:  

In resting human T-cells, the substitution rate correlated 

with a nucleosome score. 

Example 4: 

The possibility that some termini have a base composition 

different from that of DNA simply because they are the nearest 

neighbors of termini specifically recognized by the enzymes 

can be checked by comparing the experimental results with 

those expected from the nearest neighbor data.  

This sentence suffers from an extreme case of subject-verb separation. 
Really, this is indicative of a subject that is far too complex, but we can 
solve the problem by trying to bring subject and verb closer together. 
The main (simple) subject of the sentence is possibility, and the main 
verb that conveys the action of this subject is can be checked. Just 
highlighting these shows how far apart they are:  

The possibility that some termini have a base composition 

different from that of DNA simply because they are the nearest 

neighbors of termini specifically recognized by the enzymes 

can be checked by comparing the experimental results with 

those expected from the nearest neighbor data.  

Rephrasing to bring possibility and check nearer:  

If we compare the experimental results with those expected 

from the nearest neighbor data, we can check the possibility 

that some termini have a base composition different from that 



of DNA simply because they are the nearest neighbors of 

termini specifically recognized by the enzymes.  

And with a few more nuanced changes, we get a more readable 

explanation:  

If we compare our expectations with experimental results, 

we identify any termini that differ in base composition simply 

because they are the nearest neighbors of those specifically 

recognized by the enzymes.  

LESSON II: COHESION, COHERENCE, AND EMPHASIS 

In lesson 1, we covered how the structure of the sentence cues the 
reader to important information. If you structure your sentences 

carefully, you encourage readers to interpret your meaning correctly. 
Structure has several other important uses: First, you can structure 
sentences for emphasis, drawing attention to the most important part of 
the sentence. Second, you can structure your sentences and paragraphs 
to flow — that's what cohesion and coherence are all about.  
 
Cohesion is the degree to which sentences "glue." Coherence is the 
logical division of the writing into internally consistent units (usually 
paragraph units). In this lesson, you will learn ways to improve the 

cohesion and coherence of your writing.  

Principles: 

1. Put new information last 
2. Use passive voice judiciously 
3. Make sure the first and last sentences of a paragraph match 

Principle 1: Put new information last 

Ideas or characters that have not yet appeared in your manuscript are 

called New information. New means unfamiliar. "Old information" is 
something familiar to the reader, either because it's background 
knowledge or because you've already introduced it. Your sentences will 
contain both new and old information — think carefully about where you 
put them. Most readers will find your writing more clear if you 
consistently begin sentences with familiar (old) information and 
conclude sentences with unfamiliar (new) information.  
 



What happens when you begin a sentence with new information? 
Your reader gets a new idea without any context. He or she may try 
(incorrectly) to link this information to the previous sentence. After 
reading the rest of the sentence, the reader may have to revise his or her 
understanding. If you do this too much, it makes your writing confusing 
because it lacks cohesion. Going backwards like this slows the reader 
down and takes energy. Beginning sentences with old information makes 
writing cohesive. It also allows you to put new, important information in 
the position of emphasis at the end of the sentence.  
 

Imagine these sentences in an article about farming:  

Farmers try to provide optimal growing conditions for crops by 

using soil additives to adjust soil pH. Garden lime, or 

agricultural limestone, is made from pulverized chalk, and can 

be used to raise the pH of the soil. Clay soil, which is 

naturally acidic, often requires addition of agricultural 

lime.  

It is difficult to see at first, but the second and third sentences have the 
same problem: they begin with new information. If we separate the 
sentences and color the old information and the new information it 

becomes easier to notice:  

Farmers try to provide optimal growing conditions for crops by 

using soil additives to adjust soil pH.  

 

Garden lime, or agricultural limestone, is made from 

pulverized chalk, and can be used to raise the pH of the soil.  

 

Clay soil, which is naturally acidic, often requires addition 

of agricultural lime.  

Now, let's follow the reader through this paragraph. When the reader 
begins sentence #2, reading "Garden lime...", there is little context; the 
reader may guess "limes" are a crop we will now discuss, or that it is a 
"soil additive". There are at least two possible connections to the previous 
sentence, and readers will be split. At the end of the sentence, we are 

given the context and the connection: "raise the pH". This backward-
glance at the end of the sentence causes the reader to backtrack, costing 
concentration.  
 
The third sentence is also problematic. It begins with "Clay soil...", 
similarly without context. The reader may then think "clay soil" as 
another additive, perhaps one that lowers the pH? At the end of the 
sentence (requires...lime), you finally get the connection back to the 
previous sentence and the context for "clay soil," but this causes the 



reader to backtrack. To solve the problem, we can try swapping the new 

and old info. Here's one possible revision:  

Farmers try to provide optimal growing conditions for crops by 

using soil additives to adjust soil pH. One way to raise the 

pH of the soil is an additive made from pulverized chalk 

called garden lime or agricultural limestone. Agricultural 

limestone is often added to naturally acidic soils, such as 

clay soil.  

In the revision, each sentence leans forward to new information at the 
end, instead of tying backward at the end. This makes the sentences 
easier to read, because the reader doesn't need to jump around in 
thought process.  
 

When your sentences "glue", your writing is said to be cohesive. If your 
sentences are regularly beginning with unfamiliar concepts, your writing 
won't be very cohesive. This is where the passive can be so useful: if it 
improves cohesion. More on that in the next principle.  
 
Putting new information last also helps with emphasis: readers naturally 
emphasize the ideas at the end of the sentence. Putting the new, 
important information at the end will help inform the readers of what you 

intend to emphasize.  

REVISION TECHNIQUE 

Read through your manuscript carefully. In each sentence, underline any 
pieces of new information (unfamiliar to the reader at this point in the 
manuscript). Make sure your sentences begin with an appropriate 

backwards link, and not with an unfamiliar concept.  

Principle 2: Use passive voice judiciously 

Sentences are in passive voice when the subject in the sentence is the 

object of the action. For example:  

Active: The dog chased the ball. 

Passive: The ball was chased by the dog. 

Passive: The ball was chased. 

Using passive can have two important consequences: 

1. The order of the subject and verb are switched. (First passive 
example above)  
Active: Dog → Ball  
Passive: Ball → Dog  



2. The doer of the action can be omitted. (Second passive example 
above)  
Active: Dog → Ball  
Passive: Ball → ???  

Passive voice isn't inherently bad. It can actually be quite useful. The 
problem is that some writers incorrectly think passive voice is inherently 
scientific. In fact, some students are taught that passive voice is more 
objective. Really, the way you write doesn't make your experiments any 
more objective; instead, your results should speak for themselves.  
 
For whatever reason, many scientists rely on passive voice excessively. 
But scientific journals would rather you use active voice:  

Nature journals like authors to write in the active voice...-Nature  

Choose the active voice more often than you choose the passive... -
Science  

Why? Here are some possible consequences of relying on passive voice:  

1. Ambiguous characters 
A consequence of passive voice is that the actor can be omitted, which is 
common in scientific writing. Sometimes this makes sense, other times is 
causes confusion. It's OK to omit the actor if it is self explanatory, 
understood, or unimportant. For example, passive voice can be 
effectively used in a methods section to focus the reader on the method 
(instead of on the actor). It is not OK to omit the actor if there are 

multiple possibilities, leaving your reader to guess. For example:  

The DNA was sequenced using the n-terminus method (Smith et 

al. 2004).  

In this example, who sequenced the DNA? Is the paper being cited 
because Smith et al. did the sequencing, or because they invented the n-
terminus method? Any time you leave multiple possibilities, you divide 
your readers. Some readers will misinterpret your intent.  

2. Dangling modifiers 
When you write passive sentences, be careful not to dangle your 

modifiers! From an editorial in Science:  

Our chief objection to the passive voice is that it sometimes seems to 

make authors forget to watch for dangling modifiers.  

A dangling modifier is a modifying phrase whose implicit subject does not 
match the explicit subject of the clause it modifies. Dangling modifiers 
are common errors in scientific writing. If you want to learn more, I 

wrote a focus article on dangling modifiers.  

https://cgi.duke.edu/web/sciwriting/index.php?action=dangling_modifiers


3. Wordiness 
All else being equal, shorter writing is better: it takes less time to read 
and it uses less space. These are important things to consider in scientific 

writing. Readers benefit from less reading (it takes less time), and 
scientists are also regularly subject to journal space constraints. 
Whatever else is true of passive voice, it is a fact that passive voice tends 
to increase length (however slightly). When every word counts, active 

voice can help keep writing concise.  

Advantage of passive voice 
The key use of passive voice is that it switches the order of a sentence. 
This is hugely important in light of principle 1 in this lesson. Use passive 
voice when it moves the old information to the front and new 
information to the back (see Principle 1). Guide your writing with the 
rule "Put new information last" instead of the rule "Always use passive 

voice." Use the passive as needed to keep the flow, and always provide 
the actors if there is a possibility of confusion.  
 
The point of this principle is not to eliminate passive voice, but to 
increase your awareness. Choose passive voice for a reason, not because 
you think it "sounds scientific." There's a lot more to be said about 
passive voice. If you're interested in a more in-depth treatment of the 
active/passive voice discussion, I wrote a focus article on passive voice in 

science writing.  

REVISION TECHNIQUE 

When you revise for new/old information placement, use active/passive 
switching to keep the placement of information consistent with expected 

structure.  

Principle 3: Make sure the first and last sentences of a paragraph match 

This principle is called coherence. Usually, when readers refer to the 
"flow" of writing, they are referring either to coherence, or to cohesion 
(Principle 1). When writing is coherent, it stays on topic in expected 
units. Readers usually expect thoughts to be expressed in 
paragraph units. A single paragraph corresponds to a single thought. 
Each sentence in the paragraph should support that main point.  
 
Just because your sentences stick together by including appropriate 
backwards links, it doesn't mean your writing is coherent. Here is an 
example of a paragraph that is cohesive, but lacks coherence:  

My favorite animal is the domestic cat. Cats were domesticated 

almost 10,000 years ago in ancient Mesopotamia. Mesopotamia is 

https://cgi.duke.edu/web/sciwriting/index.php?action=passive_voice
https://cgi.duke.edu/web/sciwriting/index.php?action=passive_voice


a name that literally means "the land between two rivers," 

taken from Greek. The Greek language is one of the oldest 

written languages, and its alphabet forms the basis of many 

other writing systems, including Latin. Latin ...  

This paragraph has great cohesion (one sentence leads to another), but it 
wanders through topics. Coherence is a paragraph-level principle (which 

makes it difficult to provide examples for).  

REVISION TECHNIQUE 

Test for coherence: Read the first and last parts of each paragraph. Do 
the topics match? To be more thorough, make sure each sentence in a 

paragraph supports the main point of that paragraph.  

Examples: 

Example 1: 

At the beginning of a paper wanting to emphasize detecting positive 

selection:  

Detecting positive Darwinian selection at the DNA sequence 

level has been a subject of considerable interest. 

Readers naturally emphasize the end of sentences. What do we want to 

emphasize? Probably it would be better to emphasize either "positive 
selection" or "DNA sequence level", depending on the point of the paper. 

Here are some possibilities:  

One subject of considerable interest has been detecting 

positive Darwinian selection at the DNA sequence level. 

One subject of considerable interest at the DNA sequence level 

has been detecting positive Darwinian selection. 

The first revision seems better in a discussion of positive selection that 
wants to emphasize testing at the DNA sequence level (as opposed to 

testing at the protein level, or some other level). The second revision 
seems suited to a discussion of several characteristics of DNA, of which 

one to emphasize is positive Darwinian selection.  

Example 2: 

Improvements are expected in the predictive power of all the 

scores being computed on multispecies alignments. 



This example has two passive-like verbs: are expected and being 
computed. If we try to eliminate those, we might get a more direct 

revision:  

Our method will improve the predictive power of all 

multispecies alignment scores. 

Example 3: 

A survey is given of differential expression analyses using 

the linear modeling features of the package. 

I believe this sentence is the result of a reliance on passive voice. The 
phrase survey is given of is difficult to parse. It gets more difficult 
because the using phrase can refer either to survey or analyses. It's not 

immediately apparent which the author means. Depending on what the 

author meant to say, we could revise like so:  

We use the linear modeling features of the package to survey 

differential expression analyses. 

We survey differential expression analyses that use the linear 

modeling features of the package. 

Example 4: 

Using sarkosyl to induce nuclear run-on, the transcriptionally 

inactive b-globin gene in mature erythrocytes was demonstrated 

to harbor high levels of Pol II at 5' proximal regulatory 

regions.  

This example relies on passive voice and ends up with a dangling 
modifier. If we simply eliminate the passive in the main clause, we can 

get a revision like this:  

Using sarkosyl to induce nuclear run-on, Smith et al. showed 

that the transcriptionally inactive b-globin gene in mature 

erythrocytes harbors high levels of Pol II at 5' proximal 

regulatory regions.  

Example 5:  

We identified genes that are differentially expressed between 

species. A phylogenetic tree based on the number of 

differentially expressed genes between species recapitulates 

their known phylogeny. 

https://cgi.duke.edu/web/sciwriting/index.php?action?dangling_modifiers
https://cgi.duke.edu/web/sciwriting/index.php?action?dangling_modifiers


The second sentence begins with "a phylogenetic tree", which is new 
information in this context, while "differentially expressed genes" is old 
information. Also, because of the complex subject, most of the words in 

the second sentence are between the subject and verb:  

A phylogenetic tree based on the number of differentially 

expressed genes between species recapitulates their known 

phylogeny. 

Let's try to simplify the subject, bring the simple subject closer to the 

verb, and put new information last:  

We identified genes that are differentially expressed between 

species. The number of differentially expressed genes can be 

used to build a phylogenetic tree that recapitulates the known 

phylogeny. 

LESSON III: CONCISION AND SIMPLICITY 

Length and complexity alone don't make a sentence difficult to 
understand: some long sentences are perfectly understandable, and 
specialized terms may be necessary to explain complex problems. 
Sometimes short sentences with simple words are more difficult to follow 
because of the way they are written. It follows that structure of the 
sentence may be more important than length or complexity.  
 

However, scientific writers sometimes needlessly inflate their writing in 
length and complexity in an effort to "sound scientific" or convey 
intelligence. In truth, it takes a deeper understanding to explain a 
complex topic simply and succinctly. It was best put by Shakespeare: 
"Brevity is the soul of wit." The best scientists can communicate 
complicated results to intelligent readers outside their field. Long, 
complex writing doesn't imply good science.  
 
This lesson will give you some techniques for keeping your writing brief.  

Principles: 

1. Omit needless words (excessive hedging, ineffectual phrases) 
2. Prefer simple words 
3. Use simple subjects 
4. Use adjectives/adverbs frugally 



Principle 1: Omit needless words 

Examine your writing and consider what each word adds; you may be 

surprised at how many are unnecessary.  

Ineffectual Phrases 
The biggest category of needless words comes from ineffectual phrases 
(phrases that add no meaning). Robert Hartwell Fiske writes in The 

Dimwit's Dictionary:  

The intent of those who use ineffectual phrases is to make it appear as 
though their sentences are more substantial than they actually are, but 

not one sentence is made more meaningful by their inclusion (p. 17).  

If you start to pay attention, you may be amazed at how often you read 
the words "it should be noted that." Think carefully about what they 

mean: nothing. Here is a list of ineffectual phrases:  

Examples: 

Note that 

It should be noted that 

Respectively 

It is important to realize 

So-called 

Wordy Phrases 
Another source of needless words are multi-word phrases that mean 
nothing more than a simple word. For example, I routinely read "a large 
number of" instead of "many," or "due to the fact that" instead of 
"because." John Ludbrook included a list of such phrases in an article in 
2007. Strunk and White's Elements of Style also includes such a list. 

Here, I've compiled and adapted these lists:  

Elements of Style 

Instead of Consider 

  

http://onlinelibrary.wiley.com/doi/10.1111/j.1440-1681.2007.04603.x/abstract
http://www.bartleby.com/141/strunk5.html#13


the question as to whether whether 

there is no doubt but that doubtless 

used for fuel purposes used for fuel 

in a careful manner carefully 

this is a subject that this subject 

John Ludbrook 

Instead of Consider 

  

a large majority of most 

has the capacity to can 

whether or not whether 

are in agreement agree 

prior to before 

subsequent to after 

at this point in time now 

due to the fact that because 

in the event that if 

a new initiative an initiative 

nearly unique unique/rare 

plays a key role in is essential to 

both cultures were equally the cultures were equally 



affected affected 

You can do a find-replace for these phrases in your manuscript and 
permanently eliminate such phrases from your writing. Here's a real 
example that is quite long (118 words), but it makes the point. I've 

highlighted the areas that include ineffectual words:  

As discussed, the second reaction is really the end result 

of a very large number of reactions. It is also worth 

emphasizing that the reactions do not represent a closed 

system, as r appears to be produced out of thin air. In 

reality, it is created from other chemical species within the 

cell, but we have chosen here not to model at such a fine 

level of detail. One detail not included here that may be 

worth considering is the reversible nature of the binding of 

RNAP to the promoter region. It is also worth noting that 

these two reactions form a simple linear chain, whereby the 

product of the first reaction is the reactant for the second.  

Rewritten without useless words and phrases: 92 words (about 20% less 

reading)  

As discussed, the second reaction is really the result of 

many reactions. The reactions do not represent a closed 

system, as r appears to be produced out of thin air. In 

reality, it is created from other chemical species within the 

cell, but we have chosen not to model at such a fine level of 

detail. One detail not included is the reversibility of the 

binding of RNAP to the promoter. These two reactions form a 

simple linear chain, whereby the product of the first reaction 

is the reactant for the second.  

Does it matter? If you could get more reading done for the same level of 

effort you exert now, wouldn't that make a difference?  

[A]lthough length by itself is sometimes a symptom of poorly constructed 

writing, it is not often its cause. (George Gopen, Expectations, p. 17).  

REVISION TECHNIQUE 

This is an easy one: do a search for each of the phrases above. If you 
find them, try removing or replacing them. See if it changes your 

meaning.  

Principle 2: Prefer simple words 

Never use a complex word when a simple word will do.  



Bad writers consider long words more impressive than short ones, and 
use words like usage instead of use or methodologies instead of methods 
without knowing what they mean. 

-John Lynch [emphasis added]  

Methodology vs. method 
Just to clarify the difference:  
Method: A way of doing something. 

Methodology: The system of methods followed in a particular discipline.  

Utilize vs. use 
I always notice the word utilize instead of use in scientific writing. I think 
some writers like utilize better because it sounds more important. If the 
words mean the same thing, we should prefer use for the sake of 
simplicity. But I read the words slightly differently: utilize can carry a 
sense of employing something not designed for the purpose. It can also 
mean use to full potential. For example: The family ran out of wood for 
the fire, so they utilized old cardboard boxes instead. I don't believe use 
carries these nuances. The point is this: without the subtle difference in 
definitions of these words, the distinction is meaningless; in either case, 
prefer the simpler word unless you intend to convey the meaning of the 
more complex. People also utilize other phrases in the place of use, like 
take advantage of or employ. Often, this is unnecessary inflation that 
doesn't improve understanding.  
 
There are lots of complex words that convey simple ideas. There is 

nothing inherently wrong with these words, but they are overused. Here's 

a table of such words that regularly appear in scientific writing:  

Word Complexity 

Instead of Consider 

elucidate show 

putative (nothing) 

methodology method 

utilize use 

etiology cause 

contribute more words...  

 

https://cgi.duke.edu/web/sciwriting/index.php?action=feedback


REVISION TECHNIQUE 

Search for these words and replace them if you can use a more simple 

word to convey your intended meaning.  

Principle 3: Use simple subjects 

Scientific writing abounds with complex subjects. The biggest problem 
this creates is increased distance between subject and verb (covered in 
lesson I). Often, science writers want to accomplish too much in a single 
sentence: define a complex abstract entity (the subject), and then 
describe something that it does. Instead, it is usually more clear to split 
these tasks into multiple sentences, some to define the subject and 
others to describe what it does.  

 
Often complex subjects encapsulate actions in a modifying phrase. Here's 
an example (the complex subject is underlined):  

The sequences that had passed our filtering, trimming, and 

alignment with ClustalX, were scanned for conserved elements 

across mammals.  

The sheer length of the subject costs the reader energy while waiting for 
the verb. This underlined subject also includes several actions that aren't 
verbs in the sentence. To convey these actions in verbs, we can divide 
this sentence into two; this also enables us to use an appropriate 
nominalization to summarize the actions of the first sentence, creating a 
simple subject (alignment) that links backwards. This opens the way for 
the complex subject (now turned simple) to perform additional actions in 

an understandable way:  

The sequences were trimmed, filered, and aligned with 

ClustalX. The resulting alignments were scanned for conserved 

elements across mammals.  

 

REVISION TECHNIQUE 

You can identify complex subjects the same way you look for subject-
verb separation (lesson 1). Find the subject and verb in each sentence. If 
they are too far apart, the culprit may be a complex subject. Try 
simplifying the subject in some way, possibly by dividing the sentence in 
two or eliminating unnecessary modifying clauses. Consider using 

summarizing nominalizations to simplify the subject.  



Principle 4: Use adjectives/adverbs frugally 

One of the most overused adverbs is "very." Somehow, every experiment 
is "very innovative," every result "very interesting," and every conclusion 
"very important." When "very" isn't enough, you'll find "extremely." 

Often, these words can be omitted without effect.  

This method illustrates the frequency of very high-energy 

collisions.  

The word "very" here is only meaningful if the sentence is making a 
distinction between high-energy and very-high-energy. The word high 
implicitly connotes a relative comparison to low. If you use "very" in a 
way that doesn't convey additional information to the reader, you're just 
wasting space.  

 
There are lots of other words like "very" — adverbs or adjectives that 
don't add anything. Here are a few more examples of things to watch out 

for.  

The repetition problem 
Adjectives are particularly prone to the repetition problem. The problem 
is that writers use two words where one suffices. The words could be 
synonyms, or one could imply another. For example, "completely and 
utterly alone" means the same thing as "completely alone," which means 
the same thing as "alone." These constructions have stylistic use in some 

forms of writing, but scientific writing is better off stating the facts. 
Examples more likely in a science paper might be: an "interesting and 
intriguing" finding, an "improved and modified" protocol, or a "new and 
novel" drug. Isn't all fluff unnecessary?  
 
Along similar lines, you'll often find a single adjective or adverb modifying 
a word that implies the meaning of the modifier. For example, in the 
phrase "new invention," the modifier "new" is superfluous — "invention" 

implies novelty.  

Excessive Hedging 
Another category of superfluous adjectives is excessive hedging. It's good 
to be humble, but it's easy to go too far. A single hedge should satisfy 
your urge to cushion your claims. Excessive hedging erodes the 

confidence of your results.  

These results suggest that our method may possibly identify 

putative enhancer elements.  



The words suggest, may, possibly, and putative are all hedges. If you 
don't want to come right out and say "our method identifies enhancers," 

use a single hedge. You aren't adding anything by including them all.  

Demeaning adverbs 
Be careful of demeaning words like "obviously", "clearly", or 
"undoubtedly." Something that is obvious to you may not be obvious to 
the reader. There is nothing more frustrating than reading a paper that 

alludes to something "obvious" that you are completely confused about.  

Too often they're used when something is unclear and doubtful, but the 
author simply doesn't know how to make the point convincingly. Clumsy 
writers want to make an argument but don't know how to bridge some 
conceptual gap. Instead of painstakingly working out the logic, they 
simply state their conclusion with an obviously (when it's not at all 

obvious). There's nothing inherently wrong with the words, but be sure 
you use them honestly.  

-John Lynch  

Self-aggrandizement 
Be especially cautious of using words like "very" or "extremely" when 
lauding the merits of your study. I often find these in my own writing: I 
am so enamored by the way I've done things that I describe my methods 
in the most positive terms possible. I think it's reasonable to present your 
work in a positive light, but I also think some authors go too far to 
promote themselves. Such self-aggrandizement only reflects them 

negatively; good science should speak for itself.  

Here, we describe an exciting new groundbreaking method 

to... 

Maybe this example is a bit contrived, but you get the point. Let the 
audience deem how "innovative" or "powerful" or "intriguing" your ideas 

are.  

REVISION TECHNIQUE 

Highlight all adjectives and adverbs. For each, ask if it contributes a 
meaningful idea, or if it's fluff. Do a specific search for commonly 

overused appendages like "very", "extremely", or "clearly", and remove 
them.  

Examples: 

Example 1: 

http://ethnicity.rutgers.edu/~jlynch/Writing/c.html


These approaches use different kinds of methodology. 

This sentence isn't unclear, but in my opinion, it does sound a bit 
pompous. We can make it sound less highfalutin by simplifying 

methodology and eliminating words that don't add meaning:  

These approaches use different methods. 

What's the difference between different methods and different kinds of 
methods? No difference in meaning, but the revision cuts out 50% of the 

words.  

Example 2: 

To identify RNAs associated with each putative RBP, C-

terminal tandem affinity purification (TAP)-tagged proteins, 

expressed under control of their native promoters, were 

affinity purified from whole-cell extracts of cultures grown 

to mid-log phase in rich medium.  

This sentence requires several readings before it starts to make sense. I 
think one key problem is the subject is too complex. Here, the complex 
subject is bolded:  

To identify RNAs associated with each putative RBP, C-

terminal tandem affinity purification (TAP)-tagged proteins, 

expressed under control of their native promoters, were 

affinity purified from whole-cell extracts of cultures grown 

to mid-log phase in rich medium.  

If I pull the actions of the complex subject into an introductory sentence, 

I can start to make sense of the method:  

To identify RNAs associated with each RBP, we first tagged 

each RBP using C-terminal tandem affinity purification (TAP) 

tags, and expressed these proteins under control of their 

native promoters. We then affinity purified these proteins 

from whole-cell extracts of cultures grown to mid-log phase in 

rich medium.  

Example 3: 

We estimated that as much as 12-18% (depending on the 

tissue) of inter-species differences in gene expression levels 



might be explained, at least in part, by changes in DNA 

methylation patterns. 

Here's a great example of hedging. I count 6 hedges in this sentence:  

1. estimated 
2. as much as 
3. 12-18% (a range) 
4. depending on the tissue 
5. might be 
6. at least in part 

How about reducing that?  

Differences in DNA methylation could explain 12-18% of 

differences in gene expression. 

Example 4: 

Epigenetic events contribute to the etiology of diabetes; 

however, the lack of epigenomic analysis has limited the 

elucidation of the mechanistic basis for this link. 

This is one of my favorite examples. I call it the paragon of scientific 
esotericism. It includes two of my favorite words: elucidate and 

mechanism. In English, aren't you really just trying to say this?  

Epigenetic problems can cause diabetes, but how? 

PASSIVE VOICE IN SCIENTIFIC WRITING 

Few topics engender such heated debates as that of active vs. passive 
voice. This argument is relevant to writing in general, but I think it's 
particularly so to scientific writing. Some writers speak out in vehement 
opposition to passive voice, others claim it should be used liberally. What 
is one to do?  
 
Everyone will have to make his own decision. I think the most important 
thing is that you've thought about it and you make the decision 
consciously. At the risk adding to an already saturated debate, I'll 
present my opinion in hopes that this summary of the issues will be 
useful. I hope this will help you reach your own conclusion.  
 
As usual, I think the right answer lies somewhere between the extremes. 
It's true that active voice is generally shorter and clearer, but passive 
voice is also useful. If I sound like I'm generally on the side of preferring 



active voice where possible, it's because I believe many scientists 
habitually abuse the passive voice. The problem isn't with the passive 
voice per se, it's that scientists don't use it well.  
 
Here's a list of articles I've found over the years that address the debate 
particular to scientific writing. There are many more articles arguing 
against passive voice than for it; this might be partially my bias. The 
articles that argue for the passive voice are usually suggesting certain, 
limited use cases. After the list of articles you'll find my summary of 
arguments in both directions, along with my opinion as to whether or not 
the arguments have merit.  

Articles arguing against the passive 

Title Author Source 

Passive Voice (Science 

editorial) 
R.V. Ormes Science, 1957 

Passive Voice and Personal 

Pronouns (Science letter) 

Jane J. 

Robinson 
Science, 1957 

Instructions for Contributors 

(Science) 

Editors of 

Science 
Science, 1963 

That pernicious passive voice J Kirkman Physics in Technology, 1975 

How we write about biology Randy Moore 
The American Biology 

Teacher, 1991 

Write to Reply (Nature 

correspondence) 
Leon Avery Nature, 1996 

Passive voice (Nature 

correspondence) 

Alan M. 

Perlman 
Nature, 1996 

Writing a clear and engaging 

paper for all astronomers 
Leslie Sage 2003 

Are we active? Or should the 

passive be used? 

Rupert 

Sheldrake 
School Science Review, 2004 

Writing intelligible English 

prose for biomedical journals 
John Ludbrook 

Clinical and Experimental 

Pharm. and Phys., 2007 

What does scientific language 

prove? 

Elise Langdon-

Neuner 

Journal of the European 

Medical Writers Association, 

2007 



How to write (Nature style 

guide) 
Nature editors Nature, 2011 

Most scientists use passive voice either out of habit or to make 

themselves seem scholarly, objective or sophisticated. Scientists have 
not always written in passive voice. First-person pronouns such as I and 
we began to disappear from scientific writing in the United States in the 
1920s when active voice was replaced by today's inflexible, impersonal 
and often boring style of scientific writing. (Randy Moore, editor, The 

American biology teacher,here).  

Articles defending or encouraging the passive 

Title Author Source 

Passive Voice (Science editorial) R.V. Ormes Science, 1957 

Passive Voice and Personal 

Pronouns (Science letter) 
Jane J. Robinson Science, 1957 

The Science of Scientific Writing 
George Gopen and 

Judith Swan 

American Scientist, 

1990 

The case for the passive voice 

(Nature correspondence) 
Simon R. Leather Nature, 1996 

Clear as Mud (Nature news) Jonathan Knight Nature, 2003 

Using the Passive Voice in 

Scientific Writing 

Charlene Sorenson 

and Tonya Johnson 

Gallaudet University 

Web Page, 2004-2011 

Arguments for the active 

To start with, lets consider all the arguments that can be made for the 
active voice.  

1. Length 

Active voice is shorter than passive voice (usually only slightly). It's hard 
to argue with this one. It may not seem important to you, but if you can 
write more concisely, you should.  

2. Dangling modifiers 

http://scholar.google.com/scholar?hl=en&q=%22How+We+Write+about+Biology%22


Our chief objection to the passive voice is that it sometimes seems to 
make authors forget to watch for dangling modifiers. Such oversights can 
lead to something more undesirable than lack of grammatical exactness; 

they can also lead to scientific inexactness. 

If you aren't already familiar with why this is, read a bit more about 
dangling modifiers. If you're careful, you can use passive and avoid 
dangling modifiers, but it takes discipline that many lack.  

3. Passive sounds pompous or impersonal 

"The test tube was carefully smelled." I was astonished to read this 
sentence in my 11-year-old son's science notebook. At primary school his 
science reports had been lively and vivid. But when he moved to 

secondary school they became stilted and artificial. -Rupert Sheldrake 

Writing can be pompous in either active or passive voice; impersonality is 
definitely more the purview of the passive.  

4. Passive voice leads to ambiguous actors 

One of the key problems with passive voice is that it is easy to leave 
actor ambiguity. It may be the case that the actor is completely obvious, 
in which case it is fine to leave her out. However, in many cases, it's not 
so easy to figure out, and if you leave out the actor, your reader may get 
it wrong.  

5. Passive voice encourages nominalizations 

A major problem with passive is that it makes it easier to use abusive 
nominalizations. I'll assume you've been through the lesson that 
discusses nominalizations (lesson 1)...if not, go read that first!  
 
I've read lots of papers with some variation of the phrase "the DNA was 
then subjected to qPCR analysis" or something like that. I rarely read the 
active counterpart, "we subjected the DNA to qPCR analysis". Somehow 
the first (which is even worse than the second) seems acceptable. The 
main problem with this sentence isn't that it's passive, it's that it has 
nominalized the action of the sentence into "qPCR analysis." As such, you 
can fix the problem by fixing the nominalization while retaining the 
passive: "the DNA was then analyzed using qPCR." Nevertheless, 
somehow awkward phrases like these seem more abundant in passive 
sentences.  
 
J Kirkman summarizes this argument fantastically:  

https://cgi.duke.edu/web/sciwriting/index.php?action=dangling_modifiers
https://cgi.duke.edu/web/sciwriting/index.php?action=lesson1


If we accept the premise that all scientific papers must be passive and 
impersonal, inevitably we find ourselves tempted to use these 'carrier 
verbs'. If we will not write: 
'we sampled the ions from the plasma by' 
'I removed the coating with alcohol' 
'we did not inspect the burners regularly' 
 
we can write in simple passive form: 
'the ions from the plasma were sampled by' 
'the coating was removed with alcohol' 
'the burners were not inspected regularly'. 
 
But it is tempting to take a further step and expand these statements to: 
'ion sampling from the plasma was achieved by' 

'removal of the coating was effected by the application of alcohol' 
'regular inspections of the burners were not carried out'. 
 
In taking this extra step we not only change the verb forms from active 
to passive, but also introduce colourless 'general purpose' verbs 'carrying' 
abstract nouns. We no longer sample, remove and inspect; we achieve, 

effect and carry out. -J Kirkman 

This is a serious, serious problem in scientific writing.  

6. Active is more direct and clear 

This argument is a summary of 3 of the preceding arguments: dangling 
modifiers, ambiguous subjects, and abusive nominalizations. These three 
things contribute to confusion often associated with passive voice. 
Accordingly, it's possible to write direct and clear passive sentences. It's 
just harder.  
[Passive voice,] when used correctly can generate as much passion and 

stimulation as the skilled use of the active voice. -Simon R. Leather 

Since I believe it's difficult for most writers to use it "correctly," this 
argument still holds.  

7. Active voice appropriately describes science, which is actively done by 

scientists. 

A matter of opinion -- which camp do you belong to? The "scientists are 
an integral part of the research" camp, or the "remove the actor to 
increase objectivity" camp? I subscribe to the former, but maybe this 
ends in an opinion.  



After all, human agents are responsible for designing 
experiments...writing awkward phrases to avoid admitting their 
responsibility and their presence is an odd way of being objective. -Jane 

J. Robinson 

8. Journals prefer active voice 

It may not have always been this way, but currently, the survey says:  
Nature journals like authors to write in the active voice ("we performed 
the experiment..." ) as experience has shown that readers find concepts 

and results to be conveyed more clearly if written directly. Nature  

Choose the active voice more often than you choose the passive, for the 
passive voice usually requires more words and often obscures the agent 

of action. Use first person, not third; do not use first person plural when 

singular is appropriate. Science, vol. 141 here).  

Arguments for the passive 

1. Passive stresses what was done 

It makes sense to use passive to stress what was done if that is the 
purpose of the writing. However, it must always be clear who the actor 
was. Sometimes I find that using the passive voice in the methods 

section leaves ambiguity. Personally, I find it easier to read active 
methods sections because I never wonder who did what. Not everyone 
agrees that it is appropriate to remove actors in order to stress the 
action:  
Passive voice is usually unconvincing because it suggests that scientists 

were acted upon rather than that scientists acted. - Randy Moore 

2. Active leads to personal pronouns 

But what's wrong with personal pronouns? Some scientists overuse 
passive because they are reluctant to use first-person pronouns (we or 

I). I do not share this reluctance, and neither did Watson and Crick.  
Expressions such as 'was performed', 'were conducted', 'were 
experienced', 'were carried out', 'was achieved', 'was shown', 'were 
effected', 'were observed', 'resulted' and 'occurred' are desperately 
overworked in scientific writing because scientists are reluctant to write 
directly and personally... So the writer who wants to say 'We calculated 
the yield and found that' pauses, and contorts his thought into the 

https://cgi.duke.edu/web/sciwriting/resources/science3.pdf


clumsier expression 'Calculations of the yield were performed which 

revealed that'. -J Kirkman 

The hackneyed argument against using personal pronouns revolves 

around samples of writing that begin every sentence with "We...", and, 
accordingly, sound terrible. That problem is not with active voice, it's with 
the repetitive writing style.  

3. Passive is more objective and scientific 

Some people claim that passive voice is inherently more scientific than 
active voice:  
[T]he use of the passive voice encourages precision and probity. -Simon 

R. Leather 

Why use passive voice? 1. Let the facts stand on their own! 2. Removes 
some accusations of bias (who did it, how many did it.) 3. Presents an 

"air" or feeling of logic. -Gallaudet University English Department 

I suppose this argument comes down to opinion; I agree with these 
editors:  
Validity of results remains the same regardless of whether they are 

reported in the active or passive voice. -Elise Langdon-Neuner 

Objectivity is a personal trait unrelated to writing - Randy Moore 

[W]riters should write naturally and economically, without affectation of a 

special 'scientific style'. -J Kirkman 

4. Passive voice provides structure control 

The passive is not only acceptable but a necessary tool if a writer is to 
have complete control over the structuring of sentences. (George Gopen, 
Expectations, p. 17).  

With this argument I wholeheartedly agree. The key use of passive voice 
is to switch the order of the subject and object. It is important to have 
the correct backwards-linking information at the beginning of the 

sentence. This may require passive voice.  

Conclusion 

Generally, I prefer active voice, but I think the passive voice has its place 
in scientific writing. The best thing to do is use a mix of the two. Use 
passive when necessary to maintain cohesion. When you do, make sure 



the actor is not ambiguous, be careful to check for dangling modifiers, 
and avoid abusive nominalizations. Make sure your passive sentences are 
intentional and not habitual. More important than the active vs. passive 
debate is the structure of your writing. Make your writing flow, 

connecting one sentence to the next, and it will be understandable. 

METADISCOURSE 

Metadiscourse is writing about your writing. It seems uncessary to write 
about what you will write about. Here are some examples of 
metadiscourse:  
In this article I first review various definitions of 

epistasis and show what they have in common and how they 

differ. I then turn to how the analysis of epistatic...I will 

also examine the impact that.... Finally, I review various 

models... 

The present introductory chapter is in two parts. In the 

first, PCA is defined, and what has become the standard 

derivation of PCs, in terms of eigenvectors of a covariance 

matrix, is presented.  

If the reader wants to read about it twice, she will read the article twice! 
Use titles or topic sentences to cue your reader to subject matters. If I 
want to find out what a paragraph will be about, that is where I will look. 
Perhaps metadiscourse has a purpose somewhere; I generally find it 

nothing more than an annoyance. Metadiscourse needlessly increases 

article length and only makes it more difficult to glean useful information. 

 

http://en.wikipedia.org/wiki/Metadiscourse

