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riting these editorials was one 
of my biggest concerns when 
I considered taking on the role 

of editor-in-chief of IEEE Control Sys-
tems Magazine in 2014. Writing is hard, 
and it is not a skill that comes easily 
to me. It never has, as I am sure my 
frustrated high school English teach-
ers could attest. 

However, after a lot of hard work 
and practice, I am finally getting the 
hang of it. My approach is to rough 
out ideas on paper (never in front of a 
computer), mull over the ideas in my 
head for a while (biking is a good time 
to do this), and then start typing. Once 
written, I then print it out and read it 
over carefully to look for logical and 
grammatical errors. This last step 
takes time and dedication, especially 
for a long document. However, learn-
ing to read your own work as carefully 
as you might read the work of others 
(thereby avoiding the tendency to men-
tally fill in logical and structural incon-
sistencies) is a crucial step in the overall 
writing process. Online tools (such as 
https://www.grammarly.com/) are 
particularly handy for analyzing spe-
cific grammar questions.

The next step is to ask someone 
else to read it, which, because it can 
expose weaknesses, I often face with 
some trepidation. There was a time 
when I would prefer to receive nega-
tive feedback from anonymous re-
viewers rather than engage in frank 
discussions with someone I know. 
To avoid similar hesitation, I now re-
quire that my students/postdocs 
exchange paper drafts to proofread 

each other’s work and give detailed 
feedback. That provides an important 
opportunity to enhance the current 
documents and learn how to improve 
future articles.

There are, of course, many resourc-
es to help with the writing process. In 

fact, there may be too many. Similar to 
many self-help processes, the key is to 
find one that works for you and stick 
with it. For example, there are the tra-
ditional sources, that is, Fowler’s Mod-
ern English Usage [1] and Strunk and 
White’s The Elements of Style [2]. These 
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are good manuals to review for advice. 
However, they make for extremely 
dense reading. The more recent offer-
ing by Steven Pinker [3] was created as 
a “writing guide for the 21st century,” 
and since the style of writing is more 
accessible than that of the previous 
manuals, it is a highly recommended 
alternative. I am also sure that many 
universities have the equivalent of the 
Writing and Communication Center at 
the Massachusetts Institute of Technol-
ogy, which provides free consultations 
about any writing or oral-presentation 
issues. Reading other well-written arti-
cles is another method to improve your 
own writing, so I advise my students 
to study award-winning papers at top 
conferences to determine what makes 
them great.

Numerous renowned authors in 
the field have also published docu-
ments that provide writing advice. 
For example, in [4], Dimitri Bertsekas 
gives 10 simple rules for mathematical 
writing, with highlights such as

1) Organize in segments, write 
segments linearly, and consider 
a hierarchical development.

2) Don’t underexplain; don’t over-
explain.

3) Tell them what you will tell them.
4) Consider examples and counter-

examples.
5) Use visualization where possible.
Reference [5] provides an exten-

sive report on the topic from a course 
taught at Stanford in 1987. The report 
includes a list of 27 “especially im-
portant points” in the first six pages. 
Of those, point 12 (keep the reader in 
mind) deserves particular attention. It 
emphasizes the need to motivate the 
reader on what follows and remind 
them about what they should know 
from the document so far. Point 13 is 
interesting, as it notes that readers will 
typically skim over formulas when 
they read the paper for the first time. 
So, make sure that “your sentences 
flow smoothly when all but the sim-
plest formulas are replaced by ‘blah.’” 
I also like point 22, as it provides a 
particularly clear discussion of the 
use of which versus that, a rule that is 

often not well understood. In addition 
to Strunk and White, [5] also recom-
mends [6] as a well-written reference 
on “footnotes, references, quotations, 
and such things, done correctly.”

John Tsitsiklis [7] provides both a 
seminar and written notes on writing 
with mathematical content. Among 
his many suggestions is a reminder to 
authors to consider the intended audi-
ence and what prior knowledge should 
(or should not) be assumed. He rec-
ommends avoiding long sentences 
because they tend to lead to gram-
matical errors. Breaking up sentences 
also helps impose a linear structure 
to the arguments, which is essential 
for technical documents. Tsitsiklis 
suggests that you pick a preferred ter-
minology (and spelling) and then be 
consistent throughout the document. 
Similar to my suggestion above, [8] also 
recommends that nontrivial revisions 
be completed on a printout of the docu-
ment (not directly on the computer). In 
my experience, many errors are missed 
when viewed on a computer screen.

Dennis Bernstein’s work [9] em-
phasizes the importance of motivating 
the reader and including examples. 
In addition, [10] recommends that, as 
the research develops, authors try to 
develop a vision for the paper struc-
ture (and possible titles), as that can 
help focus the work. My advice to stu-
dents when paper deadlines loom is 
to rough out the paper introduction to 

highlight the state of the art, the per-
ceived gaps, and the possible contri-
butions of this new work. They should 
then try to complete the research to 
the point that they have a good under-
standing of what the final result/key 
figure will look like (at least in draft 
form). The process then tends to iter-
ate between finalizing the results and 
firming up the contributions to ensure 
that they are consistent and sufficient-
ly exciting. In the meantime, of course, 
the bulk of the paper gets written to 
fill in the details.

While all of these resources pro-
vide sound guidance on the mechan-
ics, writing well is a skill that for 
many (myself included) requires a lot 
of practice. My advice is read over a 
couple of these references (and refer 
back to them when there are further 
questions), and then practice, practice, 
and practice some more!

Jonathan P. How
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