


ELOQUENT SCIENCE

A Practical Guide to Becoming a Better  
Writer, Speaker, and Atmospheric Scientist

DAVID M. SCHULTZ

American Meteorological Society



Eloquent Science: A Practical Guide to Becoming a Better Writer, Speaker, and 
Atmospheric Scientist © 2009 by David M. Schultz. All rights reserved. Permission 
to use figures, tables, and brief excerpts from this book in scientific and educational 
works is hereby granted provided the source is acknowledged.

Published by the American Meteorological Society
45 Beacon Street, Boston, Massachusetts 02108

For more AMS Books, see www.ametsoc.org/amsbookstore. Order online or call 
(617) 227-2426, extension 686.

Cartoons on pages 7 and 176 reprinted by permission of Nick D. Kim. “Guidelines 
to Publication of Geophysical Research” on pages 180–181 © 2006 American 
Geophysical Union. Reprinted by permission of the American Geophysical Union. 
Frank and Ernest cartoon on page 225 © 1/21/05, reprinted by permission of Tom 
Thaves. Dilbert cartoon on page 275 © 8/9/03 Scott Adams, dist. by United Feature 
Syndicate, Inc., and reprinted by permission of United Media.

Library of Congress Cataloging-in-Publication Data

Schultz, David M., 1965-
   Eloquent science : a practical guide to becoming a better writer, speaker, and 
atmospheric scientist / David M. Schultz.
      p. cm.
   ISBN 978-1-878220-91-2 
   1.  Communication in science. 2.  Technical writing. 3.  Public speaking.  
4.  Scientists—Vocational guidance.  I. Title. 
   Q223.S23538 2009
   808'.0665—dc22

2009039865

 This 
 10% post-consumer waste.

book is printed on FSC-certified, recycled paper with a minimum of



iii

 Preface xi
 Acknowledgments xv
 Foreword by Professor Kerry Emanuel, MIT xix
 How to Use This Book xxi
 Introduction: An Incoherent Truth xxv

PART I : WRITING AND PUBLISHING SCIENTIFIC 
RESEARCH PAPERS

1 The Process of Publishing Scientific Papers 3
1.1 Submission 3
1.2 Editors and reviewers 5
1.3 Technical editing, copy editing, and page proofs 8

2 Should You Publish Your Paper? Questions to Ask  
Before You Begin Writing 11

2.1 Is the science publishable? 12
2.2 Who is the audience, and what attracts them to your paper? 14
2.3 What is the target journal? 15

3 Writing an Effective Title 21
3.1 Characteristics of an effective title 21
3.2 Structuring the title 22
3.3 Multipart papers 25
3.4 Examples 26

CONTENTS



iv | ELOQUENT SCIENCE

4 The Structure of a Scientific Paper 29
4.1 Parts of a scientific document 30
4.2 Nonlinear reading 30
4.3 Cover page 31
4.4 Abstract 32
4.5 Keywords 33
4.6 Introduction 33
4.7 Literature synthesis 37
4.8 Data and methods 40
4.9 Results 41
4.10 Discussion 42
4.11 Conclusion, conclusions, or summary 43
4.12 Acknowledgments 45
4.13 Appendices 46
4.14 References 46
4.15 Alternative organizations to your manuscript 46

5 The Motivation to Write 49
5.1 The importance of attitude 50
5.2 Reducing the height of the hurdle 51
5.3 Preparing the writing environment 52
5.4 Opening the floodgates 53

6 Brainstorm, Outline, and First Draft 55
6.1 Brainstorming 56
6.2 Outlining 56
6.3 Writing the first draft 57

7 Accessible Scientific Writing 59
7.1 The differences between literary and scientific  

writing 59
7.2 Making writing more accessible 60
7.3 Structuring logical arguments 61
7.4 Writing is like forecasting 63

8 Constructing Effective Paragraphs 65
8.1 Coherence within paragraphs 66
8.2 Examples of coherence 68

8.2.1 Repetition 69
8.2.2 Enumeration 69
8.2.3 Transition 70



CONTENTS | v

8.3 Coherence between paragraphs 71
8.4 Length and structure of paragraphs 74

9 Constructing Effective Sentences 75
9.1 Active voice versus passive voice 76
9.2 Subject–verb distance 80
9.3 Verb tense 81
9.4 Parallel structure 82
9.5 Comparisons 83
9.6 Negatives 85
9.7 Misplaced modifiers 85
9.8 Rhythm and aesthetics 86

10 Using Effective Words and Phrases 87
10.1 Concision 88
10.2 Precision 90

10.2.1 Denotation versus connotation 90
10.2.2 Jargon 91
10.2.3 Unclear pronouns 92
10.2.4 Choosing the best words 93
10.2.5 Braggadocio and superlatives 96

10.3 Proper form 98
10.3.1 Abbreviations and acronyms 98
10.3.2 Numbers and units 99
10.3.3 Adjective–noun agreement 99

10.4 Eliminating bias 100
10.4.1 Gender bias 100
10.4.2 Geographical bias 101
10.4.3 Cultural bias 102

10.5 Minimizing misinterpretations 102

11 Figures, Tables, and Equations 103
11.1 Design 108
11.2 Size 110
11.3 Aesthetics 110
11.4 Consistency 112
11.5 Annotation 113
11.6 Grayscaling and color 115
11.7 Common types of figures 118

11.7.1 Line graphs 118
11.7.2 Scatterplots 119



vi | ELOQUENT SCIENCE

11.7.3 Bar charts 122
11.7.4 Tukey box-and-whisker plots 126
11.7.5 Horizontal maps 127
11.7.6 Vertical cross sections 130
11.7.7 Thermodynamic diagrams 131
11.7.8 Hovmöller diagrams 131
11.7.9 Pie charts 132
11.7.10 Small multiples 132
11.7.11 Instrumentation figures 133
11.7.12 Schematic figures and conceptual models 133

11.8 Figures from other sources 134
11.9 Tables 134
11.10 Captions for figures and tables 137
11.11 Discussing figures and tables in the text 137
11.12 Oversimplified comparisons 138
11.13 Direct versus indirect citation 139
11.14 Numbering figures and tables 140
11.15 Placing figures and tables in the manuscript 141
11.16 Equations and chemical reactions 141

12 Citations and References 143
12.1 Why cite the literature? 143
12.2 How to cite the literature 144
12.3 What literature to cite and when to cite it 146
12.4 Who to cite 147
12.5 Where to cite the literature 148
12.6 Quotations 149
12.7 Citation syntax 151
12.8 Reference lists 153
12.9 Citing digital materials 154
12.10 A final admonition 155

13 Editing and Finishing Up 157
13.1 The process of revision 157
13.2 Losing your way 159
13.3 Condensing text through précis 160
13.4 An example of the editing process 161
13.5 Nearing a final version of the manuscript 167
13.6 Minding the little things 168
13.7 Receiving feedback 170
13.8 The need for concision 171



CONTENTS | vii

13.9 The right length 172
13.10 The final edits 173

14 Authorship and Its Responsibilities 175
14.1 Determining authorship 176
14.2 Determining authorship order 177
14.3 Obligations of authors 180
14.4 Obligations of corresponding authors 181

15 Scientific Ethics and Misconduct 183
15.1 Fabrication and falsification 184
15.2 Plagiarism 186
15.3 Self-plagiarism 188
15.4 Consequences of misconduct 189

16 Guidance for English as a Second Language Authors  
and Their Coauthors 191

16.1 Cultural differences require direct communication 192
16.2 Common weaknesses in manuscripts written by ESL authors 193
16.3 Using the literature as your writing coach 195
16.4 Translating your native language or writing in English? 197
16.5 Seeking help 198
16.6 Collaborating and coauthoring with ESL authors 199

17 Page Proofs, Publication, and Life Thereafter 203
17.1 Page proofs 203
17.2 Publication 205
17.3 Marketing your publication 206

18 Methods and Approaches to Writing for the Atmospheric 
Sciences 209

18.1 Classification schemes 210
18.2 Automated versus manual techniques 210
18.3 Picking thresholds 212
18.4 Research approaches for atmospheric science 213

18.4.1 Case studies: Observations and models 213
18.4.2 Model sensitivity studies 216
18.4.3 Climatologies 218
18.4.4 Synoptic composites 218
18.4.5 Forecast methods 219
18.4.6 Other approaches 221



viii | ELOQUENT SCIENCE

PART II : PARTICIPATING IN PEER REVIEW

19 Editors and Peer Review 225

20 Writing a Review 229
20.1 Should you agree to do the review? 230
20.2 Obligations of reviewers 231
20.3 How to approach a review 231
20.4 Making the decision: Revise or reject? 234
20.5 Writing the review 235
20.6 To be or not to be anonymous 239
20.7 Providing comments to others 239

21 Responding to Reviews 243
21.1 Making revisions and writing the response 243
21.2 Responding to specific comments 246
21.3 Divergent reviews 247
21.4 Dealing with rejection 248

PART III : PREPARING AND DELIVERING  
SCIENTIFIC PRESENTATIONS

22 How Scientific Meetings Work 253
22.1 How meetings are organized 254
22.2 Picking the right meetings to attend 255
22.3 How to be a good audience member 257

23 The Abstract and Extended Abstract 259
23.1 Characteristics of a conference abstract 260
23.2 Writing and submitting a conference abstract 262
23.3 Oral or poster presentation? 262
23.4 The extended abstract 263

24 Accessible Oral Presentations 265
24.1 How writing differs from speaking, and what that means  

for your presentation 265
24.2 Focus your message 267
24.3 Know why you are giving the talk 268
24.4 Address your audience 268
24.5 Deliver the content at the right baud rate 269
24.6 Create a synergy between your words and your visuals 269



CONTENTS | ix

24.7 Understand the distractions to your audience 270
24.8 Address everyone within a diverse audience 271

25 Constructing Effective Oral Presentations 273
25.1 Storyboard your presentation 274
25.2 Starting to construct your presentation 275

25.2.1 First few slides 276
25.2.2 Last few slides 277

25.3 Design attractive slides 278
25.4 Headlines are better than titles 279
25.5 Delete unnecessary words 282
25.6 Include relevant and clear graphics 284
25.7 Examples of how to improve slides 286
25.8 Use effective transitions 289

26 Delivering Compelling Oral Presentations 291
26.1 Rehearse to reduce anxiety 291
26.2 Prepare before the presentation 293
26.3 Deliver a strong opening 296
26.4 Keep the momentum going 297
26.5 Finish strong 297
26.6 Have a compelling delivery 297
26.7 Maintain eye contact 299
26.8 Watch the time! 299
26.9 Handouts should not duplicate your slides 300
26.10 Questions and answers 301

27 Potent Poster Presentations 305
27.1 Two ways to design a poster 306
27.2 Content and layout 310
27.3 Putting it on paper 311
27.4 Assembling the poster 312
27.5 At the poster session 313
27.6 A vision 314

28 Challenges to Delivering Your Presentation 315
28.1 Managing the inconveniences of travel 315
28.2 Presenting in a foreign country 316
28.3 Combatting nervousness 317
28.4 Avoiding and managing illness 319
28.5 When things go wrong 319



x | ELOQUENT SCIENCE

PART IV : COMMUNICATING THROUGHOUT YOUR CAREER

29 Communication in the Workplace 323
29.1 Writing memoranda 323
29.2 Résumés versus curricula vita 324
29.3 Planning and running meetings 325
29.4 Working efficiently, working smarter 328

30 Communication with the Public and Media 329
30.1 Preparing for an interview 331
30.2 Interacting with the public 332

31 Furthering Your Journey 335
31.1 Write more 335
31.2 Read more 337
31.3 Give more talks 337
31.4 Attend more talks 337
31.5 Develop a peer group 337
31.6 Incorporate communication skills in the classroom 339
31.7 Interact with mentors and colleagues 339
31.8 Volunteer 340
31.9 Develop your own style 340
31.10 Learn from your mistakes 340
31.11 Conclusion 341

PART V : APPENDICES

A Commas, Hyphens, and Dashes 345

B Commonly Misused Scientific Words and Expressions 351

 Notes 367
 For Further Reading 383
 References 393
 Index 407



xi

Mary Grace Soccio. My writing could not please this kindhearted woman, no 
matter how hard I tried.

Although Gifted and Talented seventh-grade math posed no problem for 
me, the same was not true for Mrs. Soccio’s English class. I was frustrated 
that my first assignment only netted me a C. I worked harder, making revi-
sion after revision, a concept I had never really put much faith in before. At 
last, I produced an essay that seemed the apex of what I was capable of writ-
ing. Although the topic of that essay is now lost to my memory, the grade I 
received was not: a B−.

“The best I could do was a B−?” The realization sank in that maybe I was 
not such a good writer.

In those days, my youthful hubris did not understand about capacity build-
ing. In other words, being challenged would result in my intellectual growth—
an academic restatement of Nietzsche’s “What does not destroy me, makes me 
stronger.” Consequently, I asked to be withdrawn from Gifted and Talented 
English in the eighth grade.

Another capacity-building experience happened when I was a post-
doctoral research fellow. In writing the journal article that resulted from my 
Ph.D. thesis, one of my coadvisors, Dan Keyser, and I discussed revisions by 
phone while he lived in upstate New York and I in Oklahoma. My schooling 
was severe: fifteen one-hour-long phone calls where we would go through the 
draft together—one section at a time, sentence by sentence. Not all of Dan’s 
lessons I embraced immediately, however. Sometimes we were frustrated by 
each others’ stubbornness: me by his insistence to do things his way and he by 
my resistance to learning. Finally, something snapped inside and clarity came: 
I understood what he was trying to tell me about transition, coherence, and 
precision, and it made complete sense. Subsequent revisions went much more 
smoothly, and the manuscript made it easily through the review process and 

PREFACE
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was published. Wherever that revelation came from, Eloquent Science would 
not have happened without that moment.

Throughout my career, mentoring by Dan, my other advisors, and my 
colleagues was essential to my development as a scientist and a writer. Un-
fortunately, not everyone has the benefit of such mentoring. The good news 
is that being a better writer, whether a student or a scientist with years of 
experience, does not require a revelation, merely an open mind. As I hope to 
convince you in this book, the essential skills can be taught. Moreover, it’s not 
just the young dogs who can be taught new tricks. Everyone, no matter how 
experienced, can learn new skills to improve their writing.

Eloquent Science is an outgrowth of a scientific communication work-
shop I developed for the National Science Foundation–funded Research Ex-
periences for Undergraduates program that the Oklahoma Weather Center 
(and its members the National Severe Storms Laboratory, the University of 
Oklahoma, the Cooperative Institute for Mesoscale Meteorological Studies, 
and Center for the Analysis and Prediction of Storms) hosted from 1998 to 
2005, and has continued from 2007 to this writing. After seeing that we were 
not educating our students about how to write a scientific paper and make 
a scientific presentation, I created and led this workshop during 2000–2005. 
The workshop began as a collection of thoughts on a Web site, turned into 
an afternoon lecture, and became an eight-hour interactive workshop where 
students learned to critique their own and their peers’ writing. I argued that 
these undergraduates would be my future colleagues, and I would likely be 
reviewing their papers and attending their seminars. Besides my desire to see 
them create excellent scientific work and present it effectively, I realized that 
if I could influence them not to write a bad paper or make a bad presentation 
in the future, I could be saving myself some subsequent heartaches.

As I developed the workshop from year to year, the organic approach took 
its toll. My slides, with new insertions each year, were characterized at best as 
verbose lecture notes rather than a clear and effective presentation. Also in-
adequate was the poorly organized collection of articles and handouts serving 
as a reference guide. Neither were even adequate examples of the instruction 
I was trying to give. The idea for turning the lectures into a book struck in 
summer 2005 while at a conference, frustrated by the pathetic presentations 
I was enduring. A book would solve both my problems, I thought. It would 
create a more effective vehicle to deliver the information on paper and free me 
to focus on improving the style of the presentations. An added benefit, I wish-
fully dreamt, might be to distribute this book to other atmospheric scientists 
to ease the kind of pain I experienced at that conference.

Writing a book about communicating effectively to a scientific audience 
is like speaking to an audience at a classical music concert about how to play 
a violin as a virtuoso would. Although some in the audience will learn quite 
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a bit and benefit immediately, more experienced violinists need only specific 
advice to improve. Moreover, future performances by the speaker will be in-
tensively scrutinized. As with that speaker, I fear that my words will come 
back to haunt me in the future. (I can already hear readers raising questions 
about my previous publications!) In my defense, few writers alive today be-
lieve that their previous work is impervious to revisions. And we should not 
expect perfection, either. In fact, many examples in Eloquent Science derive 
from my own writings and presentations: not only the best examples, but the 
imperfect, as well. For my future writing efforts, I can only plead forgiveness 
for a limited brain capacity to store and recall the abundant information con-
tained within this book.

If you have any comments about the material in this book, I would appreci-
ate hearing from you: eloquentscience@gmail.com.
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I am grateful to many people for their help in teaching me how to write. My 
parents supported me in my early development, bought me my first typewriter 
for college, and assisted me while I earned my Ph.D. My M.S. thesis advisor 
Cliff Mass is another who deserves praise. My 315-page M.S. thesis, although 
an unwieldy compilation of nearly everything I learned about occluding cy-
clones, was my first major lesson in managing a book-length manuscript. The 
result is that I improved somewhat with my Ph.D. dissertation, constraining 
the length to 198 pages. My Ph.D. advisors Lance Bosart and Dan Keyser were 
responsible for helping me further hone my writing and speaking skills. Lance 
and Dan would reign over rehearsals for presentations we students would give 
at national conferences, until we got it right. Dan was of particular help in 
the many hours he spent with me on the phone between Norman and Albany 
as we finalized the manuscript that arose from that Ph.D. dissertation. The 
writing process that Dan opened my eyes to was a turning point in my edu-
cational experience. Finally, in my National Research Council postdoctoral 
fellowship at the NOAA/National Severe Storms Laboratory, Chuck Doswell 
poked, prodded, and peeved me into further refining my writing style or 
defending why I chose to be different. The process of the two of us writing 
the Guide for Authors, Reviewers, and Editors for the Electronic Journal of 
Severe Storms Meteorology, which we helped cofound with other meteorolo-
gists, influenced several aspects of this book, as did the material from his Web 
pages. Furthermore, his extensive critiques of several chapters have made that 
material immensely stronger.

Because Eloquent Science is derived from the Research Experiences for 
Undergraduates program in Oklahoma, Director Daphne LaDue made the 
foundations of this book possible. Her insight into and support of undergrad-
uate education and good communication skills makes her an extraordinary 
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resource for our community. Stephan Nelson at the National Science Foun-
dation provided the financial support to the program. Most importantly, I 
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test-driven in my Communication Skills for Scientists class at the University 
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munication skills for English as a Second Language scientists. She provided 
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have been very proud of my association with Monthly Weather Review, which 
maintains rapid times for manuscript decisions (the best in the American 
Meteorological Society, as of this writing) without sacrificing high standards. 
David Jorgensen set the bar high and has served as a tremendous inspiration 
to me during his role as one of the chief editors. If I have inadvertently bor-
rowed the thoughts of any of these people without attribution in this book, it 
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FOREWORD

Professor Kerry Emanuel, MIT

Good communication is the lifeblood of science. Much of the thrill of dis-
covery is wrapped up in the anticipation of sharing one’s findings, and in 
this current age of highly collaborative science, discovery itself often involves 
intricate communication between colleagues. Among the most beautifully 
written documents in world history are scientific treatises, yet this history is 
littered with the refuse of virtually unreadable papers, some of which mask 
important discoveries now credited to other scientists who better knew how 
to present their findings.

In spite of the critical importance of communication to the scientific en-
terprise, few graduate students receive formal training in scientific commu-
nication. Almost all effort is devoted to developing the art of doing research; 
students are expected to pick up speaking and writing on their own. In a very 
real sense, students receive an excellent education in how to write bad papers 
and give boring presentations, simply because, in the course of their work, 
they must read dozens of papers many or most of which are badly written, and 
listen to poorly conceived and delivered talks. By this means, bad scientific 
writing and speaking perpetuate themselves.

Professional societies often contribute to the problem. The major one I 
belong to strongly encourages the use of the passive voice, and forbids the 
use of the active in abstracts. The idea, one supposes, is to convey an air of 
dispassionate professionalism . . . that dry sense of calculating logic so val-
ued in Victorian doctors and Mr. Spock. We must never insert ourselves into 
our writing or speaking, lest we be suspected of having any passion for our 
work. This recipe for dull writing is honored in the breach by the best sci-
ence writers—scientists like Richard Feynman and Carl Sagan, whose popular 
books and papers are eagerly read by a science-starved public, sometimes to 
the tut-tutting disapproval of their fellow scientists, steeped as they are in a 
culture of bland, dry, and passionless science writing.

Kerry Emanuel is a profes-
sor in the Department 
of Earth, Atmospheric 
and Planetary Sciences, 
Massachusetts Institute of 
Technology. He has written 
three books: Atmospheric 
Convection (1994), Divine 
Wind: The History and Sci-
ence of Hurricanes (2005), 
and What We Know About 
Climate Change (2007).
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Some enterprising graduate programs hire communications experts to coach 
their students in the arts of written and oral communication. While admirable, 
such efforts can be compromised by a lack of scientific training of the commu-
nications professionals, who may have degrees in literature or the arts, and may 
not understand the need for precision or the use of even rudimentary scientific 
terminology. Worse, their backgrounds in the humanities may have inculcated 
in them an active hostility to science, of the kind so well described by C. P. Snow 
in his “Two Cultures” lecture a half century ago. More than once have I seen such 
professionals turn moderately good student science essays into rubbish.

The challenge does not only rest with our writing and speaking skills. Even 
mature scientists well versed in the art of communication can have serious 
difficulties working with journalists, few of whom have a background in sci-
ence. It is here, especially, that the clash of Snow’s two cultures produces the 
most disturbing results. The scientist imagines that the reader/viewer shares 
his enthusiasm for nature, while the journalist assumes that his audience, like 
him, is bored by science and interested only in personal conflict, misconduct, 
and politics. Such orthogonal motives do not make for stellar journalism, and 
scientists are often caught off guard and may come across as wishy-washy, 
defensive, and/or petty, while the message they wanted to convey has been 
warped or omitted altogether.

Into this lamentable morass steps David Schultz, a working research scien-
tist and editor of several professional journals, with a keen interest in scientific 
communication. Here before you is the complete guide to writing a good 
scientific paper, from the creation of an outline right through to the formali-
ties of submission, review, and proofing. Just as important, Schultz provides 
invaluable guidance to the preparation and delivery of a scientific talk or 
poster, including techniques for soliciting and fielding questions, and fostering 
lively discussion. Finally, Schultz offers tips on the teaching of science, and on 
how to communicate effectively with the public and the media, avoiding those 
pitfalls that many have learned the hard way, often at a price to their careers. 
This book is also laced with advice from a wide spectrum of professional sci-
entists, on subjects ranging from the use of scientific terminology to how to 
present at a conference. Although aimed specifically at atmospheric scientists, 
many of the important lessons you will find here are applicable throughout the 
sciences. So read on, and prepare to absorb what may prove the most valuable 
advice you will receive as a scientist.
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Eloquent Science is written so that students, early career scientists, and senior 
scientists can improve their communication skills. The book addresses the 
principal means by which we scientists communicate formally—we partici-
pate in the publication process by writing and reviewing scientific papers, and 
we attend conferences. In Part I, the focus is on writing a scientific document 
for a class project, conference extended abstract, thesis, or article in a scholarly 
journal. For brevity, I have not covered all the different types of documents 
that we might be called upon to write in our career, although the lessons 
herewithin are clearly relevant to them as well. Part II sheds light on the peer-
review process and provides advice on how to participate as a reviewer and 
an author. Part III focuses on oral and poster presentations at conferences, 
although your hour-long seminars and speeches to lay audiences will also 
benefit from this material. Part IV discusses how to communicate outside of 
the scientific world, either to the public, particularly through the lens of the 
media, or in a professional setting. This part also contains the last chapter, 
which closes the book with suggestions on how to improve your skills. Two 
appendices help readers properly employ select punctuation and scientific 
terms. Each of the 31 chapters can be read largely independent of each other, 
so there is no need to read the book sequentially. Experienced scientific (and 
nonlinear) readers are unlikely to do so anyway.

This book contains four other features you may find useful:

] Sidebars highlight important information or discuss tangential topics.
] Ask the Experts include contributions from friends and colleagues to 

provide more than just my perspective.
] Notes provide specific citations and elaborate on items discussed in the 

text. 

HOW TO USE THIS BOOK
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] For Further Reading is an annotated list of sources of additional informa-
tion culled from my many hours of research and featuring the best material 
of which I am aware outside of this book.

The figures, tables, and examples in Eloquent Science were derived from 
one of four sources. First, some of the examples come from American Me-
teorological Society (AMS) publications. Wherever possible, I tried to get the 
author’s permission for these examples. Second, a few examples come from 
the public domain. Third, I created some of the other examples specifically for 
this book to illustrate certain points. Fourth, many examples come from my 
own writings or those of my coauthors. In some cases, the text or figure was 
revised to correct bad practices; in other cases, the bad practices were left in 
to illustrate a point. Although using my own material limits the breadth of the 
book and prohibits showcasing many other talented writers, it does mean that 
I can pick more effective material and be uncompromisingly critical of it.

HOW THIS BOOK COMPARES TO OTHERS
Although numerous books on communication skills for scientists have been 
written, Eloquent Science both distinguishes itself from and complements the 
others. With such a large topic, no single book can address all the issues in a 
manner appealing to everyone. My approach, therefore, is a practical one. I 
discuss what I see as the most relevant, topical, and important issues, which 
clearly may be different from others’ opinions. More specifically, other books 
have not presented, or have done so only cursorily, certain topics that I wanted 
to emphasize, such as editing your writing, writing reviews for scientific jour-
nals, attending conferences, and presenting posters. In addition, because some 
aspects of formal communication are discipline specific, I draw nearly all of 
the examples from atmospheric science, even including a chapter on writing 
for the atmospheric sciences (Chapter 18). 

DEFINITIONS
I use a few terms throughout this book that would be best to define here. A 
document refers generically to any number of types of writings that a scientist 
may produce: thesis, journal article, conference extended abstract, technical 
memo, etc. A manuscript is any unpublished document, whether completed or 
in draft form. An article is a published document in a scientific peer-reviewed 
journal. A paper is a document aimed at a scientific peer-reviewed journal, 
whether published as an article or not. 
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CAVEATS
The material in this book is a collection of good-use practices and tips that I 
have read, researched, or learned for myself. Many ways exist to write a journal 
article or make a presentation. Not every technique will work for every person 
or in every circumstance. Some people can deliver humor in their presenta-
tions flawlessly. Others should not even try.

Some readers might dispute my recommendations. I have tried to indicate 
topics where reasonable people can disagree. I would rather make a recom-
mendation and let the reader make a conscious decision to disregard my 
advice than never to have considered the issue in the first place. Proceeding 
along the wrong path because “that’s the way I was taught” is never an ac-
ceptable excuse.
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Too frequently, published papers contain fundamental errors. The presenta-
tion in many papers is careless. Some papers abound in unsupported claims 
stated as facts. 

Was this an attack on global warming research by a climate skeptic? No. This 
quote comes from one of our own. Dr. Ronald Errico, then at the National 
Center for Atmospheric Research, published an essay in the Bulletin of the 
American Meteorological Society in 2000 that questioned whether we research 
scientists were being held accountable for our science. He continued, “the un-
named papers . . . are not obscure articles. . . . Both editors and authors have 
told me that some of these articles have sailed through the review process.”

My own experience is similar to Dr. Errico’s. Whether I am serving as a 
voracious reader of the scientific literature, as a reviewer for manuscripts sub-
mitted to scientific journals, or as an editor for one of four scientific journals, 
many papers I read lack sound scientific knowledge, properly constructed ar-
guments, and basic language skills. As an editor, I rely on reviewers to provide 
recommendations about whether manuscripts should be published or not. 
Sometimes reviewers provide inadequate criticism of low-quality papers. If 
editors choose reviewers poorly or make hasty decisions, substandard manu-
scripts can slip through the review process and be published, officially blessed 
as The Scientific Truth.

The scourge of shoddy papers has also disturbed the respected fluid dy-
namicist, founder, and long-time editor of the Journal of Fluid Mechanics, 
G. K. Batchelor. On the 25th anniversary of the founding of his journal in 
1981, he wrote a 25-page essay entitled “Preoccupations of a journal editor” 
in which he indicted such papers: 

INTRODUCTION: AN INCOHERENT 
TRUTH
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Papers of poor quality do more than waste printing and publishing resources; 
they mislead and confuse inexperienced readers, they waste and distract the 
 attention of experienced scientists, and by their existence they lead future au-
thors to be content with second-rate work. 

I once saw a professor, someone for whom English is a second language, 
misspell a word in his presentation: litterature. I smiled to myself because he 
could not have known how often he was correct. Students may be shocked 
to learn that the quality of many published papers is less than ideal. The lit-
erature, or should I say litter-ature, does not meet even mediocre standards 
sometimes.

And the trend is getting worse. Geerts (1999) showed that the clarity of 
papers in 22 atmospheric science journals was either holding steady or de-
clining. The reasons were the increasing number of words and figures, the 
increasing length and complexity of the abstract, and the increasing length 
of the conclusion section owing in part to tangential discussion topics. And 
these are the papers that survive peer review and get published. Most certainly 
an inconvenient—and an incoherent—truth!

Fortunately, most of the worst ones get rejected. Indeed, in 2006, the eight 
scientific journals published by the American Meteorological Society (AMS) 
rejected 685 manuscripts out of 2353 submissions, or 29%. Rejection rates for 
individual journals have been relatively constant over time and do not show 
much spread from this mean, ranging from 19% to 39%. These rejection rates 
are consistent with the rates from 46 atmospheric science journals, which range 
from 2% to 68% with a mean of 37%. Thus, more than a third of manuscripts 
submitted for publication were written by authors who have not demonstrated 
an ability to communicate effectively or perform high-quality science.

A CAREER COMMUNICATING
Why do we spend so much effort writing articles? Why do we pay as much as 
$2000 to attend scientific conferences around the world? We do this to com-
municate our ideas to, and learn from, others about the way nature works. 
Writing forces us to clarify our own thinking, leading to a much improved un-
derstanding. Conferences provide an opportunity for us to get direct feedback 
on our research and inform others of our results. Publications and conference 
presentations show funding agencies that their money was well spent, ensur-
ing that they receive credit for their financial commitment. Science could not 
progress without communication. One of the most veracious statements I have 
heard is that we write for our audience, not for ourselves. This eight-word man-
tra reminds us why we communicate and the importance of doing it well. 
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Being a successful scientist means being an effective communicator. This 
may come as a surprise to those scientists with relatively low scores on the ver-
bal components of standardized tests—the very same people who dread public 
speaking, who just want to be left alone in their offices to do their science. 
Suppose you had discovered the cure for cancer, but never communicated it to 
others before you died. Your discovery would be wasted, waiting for someone 
else to discover it again, perhaps not for decades. That is why senior scientists 
often write biographies or textbooks, summarizing their lifelong results and 
preserving their legacy for future generations of scientists to build upon. How 
unfulfilled the uncommunicated life must be!

Even those in nontraditional career paths need to write and speak well. 
Students may believe that, if they are not choosing teaching or research careers 
like their professors, they do not need communication skills. This is simply not 
true. As one example, forecasters need to convince their coworkers that their 
forecast scenario is the most probable one, and then they need to communi-
cate their forecasts and warnings clearly to their customers or the public—
people whose livelihoods, if not their lives, may depend on understanding the 
warning. A study conducted by the College Board’s National Commission on 
Writing found that writing is part of the job of two-thirds of salaried employ-
ees in large U.S. companies, and writing is taken into consideration during 
hiring and promotions at half of those companies. Communication skills are 
not only needed in the workforce, but are in demand.

SCIENCE IS FUN
Scientists have one of the most exciting occupations I know. In general, we 
love our jobs. We get to learn new things every day, explore our own research 
interests, talk with other like-minded people, see our friends at conferences 
in exotic locations, and share the thrill of discovering the natural world with 
students. Yet, as I have shown in this introduction, scientists waste valuable 
and potentially enjoyable time by writing reviews rejecting poorly written 
papers and sitting through insipid conference presentations.

Ah, there’s nothing more exciting than science. You get all the fun of: sitting 
still, being quiet, writing down numbers, paying attention. Science has it all. 
—Principal Seymour Skinner, The Simpsons 

How did we lose the fun? I believe part of the answer is that we are taught 
at an early age that science is impartial. Like Principal Skinner’s vision of how 
science is done, we collect data and we report it, eliminating any evidence that 
science is done by real individuals. Yet, we scientists like a good mystery story. 

There are no boundaries, no 
walls, between the doing of 
science and the communica-
tion of it; communicating is 
the doing of science. —Scott 
L. Montgomery (2003, p. 1) 
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The hunt for new knowledge excites us. We may even think something that no 
one has ever thought before. But, when we write or speak, we fail to convey our 
enthusiasm and to personalize our science within a proper context. Purging 
our personalities from our work sterilizes it. We scientists individually need 
to find our voices, our creativity, and our originality.

Improving our ability to communicate is a lifelong process. I hope this 
book excites you about your writing and presentations, encouraging you to 
make them better, interesting, and unique. How many manuscripts must be 
rejected before we say enough? How many boring presentations must we sit 
through until we demand better? I look forward to the day when all manu-
scripts I oversee as editor receive my recommendation to publish and all pre-
sentations I attend engage my scientific imagination.
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Publishing a scientific paper involves interactions among authors, editors, re-
viewers, copy and technical editors, and the publisher, with the goal to publish 
the best-quality research as timely as possible. This chapter describes the publish-
ing process, starting with how to submit a manuscript to a journal, what editors 
and reviewers do, how manuscripts navigate the peer-review process, and how 
an accepted manuscript undergoes layout and printing, finally becoming part 
of the scientific literature.

THE PROCESS OF PUBLISHING 
SCIENTIFIC PAPERS

Scientific journals have been established since 1665 when Journal des 
Sçavans debuted on 5 January, followed by Philosophical Transactions 
of the Royal Society of London two months later (Fig. 1.1). Both are still 

published today. Despite scientific journals being around for over 300 years, 
many experienced scientists do not understand the publication process.

This chapter describes this process as it happens at many scientific jour-
nals. Although most articles have two or more coauthors, most of the time in 
this book I refer to a single author, specifically the corresponding author. The 
corresponding author is the person who represents all coauthors by being the 
one who submits the article to the journal, maintains correspondence with 
the journal, keeps coauthors informed about the status of the manuscript, and 
is responsible for revisions. The corresponding author may or may not be the 
first author listed on the manuscript.

1.1 SUBMISSION
Before the manuscript is written, the author usually has a vision for where 
it should be published, the target journal. Each journal has its own rules for 
submission. Some journals place few restrictions on submitted manuscripts, 
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Fig. 1.1 The first scien-
tific journals: Journal des 
Sçavans and Philosophical 
Transactions of the Royal 
Society of London.

as long as they have certain information on the cover page and are set in 
12-point font, whereas other journals have strict rules about the format of 
their submissions.

When the manuscript is completely written and formatted as required by 
the target journal, the author submits the manuscript to the journal. Even as 
recently as the first few years of the millennium, the author would send four 
to six photocopies of the manuscript to the target journal by post, which cost 
paper resources and money for postage, as well as slowed down the review 
process. Today, nearly all journals have Web sites where authors can upload 
digital files. Typically, the manuscript, figures, and a cover letter are uploaded 
in their native format (e.g., Microsoft Word, LaTeX). Often, a PDF docu-
ment is created from the uploaded files, and authors are required to approve 
the rendered PDF. Authors who fail to approve the rendered PDF document 
can delay the submission process, so pay special attention to the journal’s 
requirements.

Other information that may be required at submission includes a complete 
list of coauthors, their contact information, and a list of suggested reviewers. 


