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Outlines
Writing in Science
As a scientist, you are a professional writer.

Science Writing as Storytelling
A good story cannot be devised; it has to be distilled.

Making a Story Sticky
A sticky idea is an idea that is more likely to make a difference.

Story Structure
All stories have a beginning, a middle, and an end.

Publish or perish (surviving)
Cited (succeeding): H-index, or Funded
Writing vs Writing Effectively

Think
Clearly

• First principle: It is the author’s
job to make the reader’s job easy.
• Second principle: Rewriting is the
essence of writing.
• Shitty first draft, good second
draft, terrific third draft.
• Practice! Practice! Practice!
Polish! Polish! Polish!
Write
Clearly
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• Scientists tell stories using a
formalized structure that
doesn’t match well with that
used by journalists.
• Many of us are poor
storytellers
• Most scientists are
uncomfortable with “telling
stories”  fiction.
• “Listen to” our characters 
carefully analyzing data with
an open mind.

Photo 51, Rosalind Franklin’s
X-ray diffraction image of
crystallized DNA (1953)

Watson and Crick’s double
helix DNA structure
(1953)
Understanding
Knowledge

Information

Effective Storytelling
Content
Structure
Language

Data

If you don’t provide understanding, readers will be left searching for it.
The story grows from the data, but the data are not the story.
Develop story from the bottom up, then tell it from the top down.
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S imple
U nexpected
C oncrete
C redible
E motional
S tories

• How long after you read it do you remember it?  Story Sticky?
• Simple: core essence of an important idea in a clear compact way 
not simplistic
• Unexpected: find what is novel (filling the gap) and highlight the
unexpected elements (knowledge gap = curiosity).
• Concrete: simple has power, but concrete adds mass to that power.
• Science is about data (concrete) versus ideas (abstraction).
• Credible: credibility goes hand in hand with being concrete.
• Emotional: engage curiosity by asking novel question (unexpected).
• Stories: a single large story is crafted from a collection of smaller story
units, threaded together.
Simple
Language:
Schemas

It’s a light-colored, finely textured meat, with very little fat. It
cuts easily and is moist if not overcooked. The flavor is mild.
It tastes like chicken, but a little meatier.
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OPENING

CHALLENGE

ACTION

RESOLUTION

What do you need to understand
about the situation to follow the
story? What is the larger problem
you are addressing?

What do your characters need to
accomplish? What specific
question do you propose to
answer?

What happens to address the
challenge? Paper (the work you
did), proposal (the work you hope
to do)

How have the characters and
their world changed as a result of
the action? What did you learn
from your work?

A

B

D

C

E

ACTION

BACKGROUND

DEVELOPMENT

CLIMAX

ENDING

Bring all the threads of
the story together and
address them.

What happened to the
characters after the
climax?

Start with a dramatic
action to immediately
engage readers.

L
LEAD (OCR)

D
DEVELOPMENT

Fill the readers in on
the characters and
setting.

Follow the action as
the story develops to
the climax.

L
LEAD

D
DEVELOPMENT

R
RESOLUTION

•
•
•
•

OCAR: Slowest – take your time
working into the story
ABDCE: Faster – get right into the
action
LDR: Faster yet – but people will
read to the end
LD: Fastest – the whole story is up
front
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• Introduction:
• Opening: first paragraph that introduces to the larger
problem. What is the context? What are the characters?
• Background: What information does the reader need to
understand the specific work? Why it is important? What
it will contribute to the larger issue?
• Challenge: What are the specific hypotheses or questions
or goals of the current work?
• Materials and Methods: Describing the action – what did you
do?
• Results: This continues the action by describing your
findings.
• Discussion: This develops to the climax and the resolution.
What did it all mean, and what have you learned? It often
ends with a conclusions subsection that is the resolution.
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The most important sentence in any article is the first
one.strong and lasting.
How wide should your opening be?
• Initial impressions are
• Use the “power position” to accomplish:
1. Identify the problem that drives the
research
2. Introduce the characters
3. Target an audience
• Changing style for different audiences
• Positioning statements: Pawn-pushes vs Knightlaunches
Misdirection
No direction
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• The opening of a paper identifies a large
problem, while the challenge defines a
specific question.
• Build the argument: to make progress on
the large problem, you must answer the
specific questions.
• Framing the knowledge gap 
U (Unexpected) and E (Emotion)
• A concrete statement that defines a
small knowledge gap will do better than
a fuzzy one that fails to define one.
• To sell us a solution, first sell us a
problem.

S imple
U nexpected
C oncrete
C redible
E motional
S tories

Failing to identify the problem
Offer a solution before defining a problem

“little is known about this topic”, “our objectives were …”
• New Submissions NOT Accepted folder
• Logically, data dump contradicts the argument “litte”
• Linguistically, it is fuzzy – how little is little?
• “sources are not clearly defined”
• “while the board patterns are known, important details are not”
Introduction Versus Literature Review
•
•
•
•

Show us what we don’t know and why it is important.
Literature review builds a solid wall, Introduction
focuses on the hole in that wall.
Smith (2003) found X ≠ X occurs (Smith 2003)
By the time readers reach the challenge, they should
feel that your questions are the obvious one, even if
they had never thought about them before.
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• In the challenge, you describe the specific knowledge you hope
to gain.
• This starts with the question that drove you to do the research.
• A hypothesis takes your question and makes into a falsifiable
prediction.
• “Our objectives were” vs “Our question was”.
• Question is obvious from the introduction and no need to
state it explicitly  wrong assumption
• Weak science and weak storytelling.
• Good challenges  to learn X, we did Y.
• Bad challenges  we did Y.
The Challenge
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L ead
D evelopment
R esolution
S imple
U nexpected
C oncrete
C redible
E motional
S tories

• You are not just presenting your results, you are telling a story.
• In writing the action, the critical message is the last S in SUCCESS-story.
• Without embedding the action within the larger story, the paper easily becomes
aimless, incoherent, and dull.
• Method  use LD structure, providing an initial overview for all and then the
details for those who need them.
• Results and Discussion: Data, Inference, and Interpretation.
• Present results and interpretations in a way that best develops the story.
• Readers must be able to distinguish what you found from what you think.
• Choosing data to present  “murder your darlings”
• Presenting data  use LD structure
• Story is not in the statistics
• Discussion: OCAR or LDR
Materials and Methods (what you did)
Results and Discussion (what came of it)
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• Ending well is the best revenge.
• The resolution should be your “take-home message”, your strongest and
most memorable words.
• Good resolution  OCAR backward: reiterates the action, answers the
challenge, and demonstrates how those answers contribute to the
larger problem.
• Bad resolution:
• Weak: synopsize results are important, but don’t clarify how.
• Distracting: ideas that should be in the Introduction (or textbooks)
• Undermining  “more research is needed …”
• Fix a bad resolution:
• Synopsize the key results
• Synthesize those results (how It answers your question)
• Show contribution to solve the larger problem
• Funded proposal: provide resolution, end strong.
In conclusion, …

Data

Information

Knowledge

Understanding
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O pening
C hallenge
A ction
R esolution

S imple
U nexpected
C oncrete
C redible
E motional
S tories

A story arc

A story is a set of nested arcs

Point-first paragraphs (topic sentence-development)
Point-last paragraphs (LDR or OCAR)

Complete vs broken story arcs
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O pening
C hallenge
A ction
R esolution

O
Opening: who is the story about? = Subject
C/A Challenge/Action: what happened = Verb
R
Resolution: what was its outcome? = Object

• A sentence tells a story, just the shortest one possible.
• Opening: The Topic  identifies characters and setting (it
should be schema or familiar character)
• Resolution: The Stress  last words carry the greatest
weight.
• The key message should come at the stress.
• The verb (the action) should immediately follow the
sentence’s subject.

The pooled effect sizes, both with and
without adjustment for environmental risk
factors, were larger for DNA-based than
RNA-based viruses.
The pooled effect sizes were larger for
DNA-based than RNA-based viruses,
regardless of whether environmental risk
factors were adjusted for.
It has been predicted that the global
average temperature will increase at a
rate of 0.2oC/decade.
Global average temperature has been
predicted to increase at a rate of
0.2oC/decade.
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Good writing has an aliveness that keeps the reader reading from one paragraph to the next.
Molecules are comprised of covalently bonded atoms.
Molecules’ reactions are controlled by the strength of
bond. Molecules, however, sometimes react slower
than bond strength would predict.
Molecules are comprised of covalently bonded atoms.
Bond strength controls a molecule’s reactions.
Sometimes however, those reactions are slower than
bond strength would predict.

Flow
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Passive voice
Fuzzy verbs
Nominalizations

Fuzzy Verbs Versus Action Verbs

Verb

Nominalization

Adjective

Nominalization

Fuzzy Verbs (Weak)

Move

Movement

Different

Difference

Differ

Difference

Difficult

Difficulty

Suggest

Suggestion

Able

Ability

Interact

Interaction

Capable

Capability

Similar

Similarity

Occur

Facilitate

Affect

Perform

Conduct

Implement

Action Verbs (Strong)

•
•
•
•
•

Don’t say the old lady screamed.
Bring her on and let her scream.
Active voice: who did it (O), what
they did (A), and what happened (R).
Passive voice: controlling
perspective and hiding the actor.
Fuzzy verbs steal energy from the
action by telling, rather than
showing.
Nominalizations  using noun
instead of verb to describe action.

Modify

Increase

React

Accelerate

Analyze

Analysis

Accomplish

Decrease

Inhibit

Migrate

Develop

Development

Create

Invade

Disrupt

Herbivores facilitate the invasion of exotic grasses by mediating competition between exotic and native plants.
Herbivores preferentially eat native plants, giving exotic grasses a competitive advantage that allows them to
invade.
Although models exist to calculate reaction rates as a function of molecular size, a failure to reproduce the
experimental data is often observed.
Although models exist to calculate reaction rates as a function of molecular size, they often fail to reproduce the
experimental data.
The characteristics of this condition are the oxidation of membrane lipids, the denaturation of proteins, and a
reduction in growth rates.
This condition is characterized by oxidized membrane lipids, denatured proteins, and reduced growth rates.
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• No research is perfect. Every study has limitations, and every data set
has blemishes.
• How do you address the negatives without undermining the positives?
• “yes, but” versus “but, yes”  constrain your conclusions to fit within
the limitations but end with a “yes”.
• Introduction  frame the knowledge gap you will actually fill – set up
expectations you can deliver on.
• Materials and Methods  discuss them immediately to lay any concern
to rest.
• Discussion  avoid the power positions in the opening and resolution.
Use brief and honest language.
• “Despite these limitations, the method proposed here …,”
• Mention limitation within the conclusions.
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• Writing is hard for all of us, even for native speakers.
• The hardest part of writing science, though, is developing story and laying it out cleanly 
structure (knowing what to put where)
• To get papers published in an international English-language journal, you must structure an
effective story and write it in correct English  first, do good science.
• Doing science is inherently an act of both confidence and humility.
• Prof X’s paper were “Fungi are more drought tolerant than bacteria in a French grassland”.
• Answering an old question in a new system/technology will not make the science novel.
• Push beyond producing information to producing understanding  cutting edge science.

Data

Information

Knowledge

Understanding

PROF. DR. TEDDY SURYA GUNAWAN

19

• Writing for International journals: target the right audience.
• Science is not complete until it has been published.
• Most of journal rejection  many papers that were rigorously done but only offer
information.
• Journal selection:
• Read a journal’s focus and intended audience.
• Read a journal’s description carefully and analyze the papers it publishes.
• If unsure, email the editor and ask for advice.
• Do not focus on the journal’s status, but on its scope  good papers will be found and cited
whereas bad ones will be ignored, regardless of where they are published.

Data

Information

Knowledge

Understanding
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•
•
•
•

Writing the paper.
Be thoughtful, analytical, and critical about your data and ideas.
Figure out what is novel in what you did.
Language skills matter:
• Right words are used.
• Spell correctly.
• The rules of grammar and usage are followed.
• Do not submit a manuscript thinking that the reviewers, the editors, or the publisher will
fix imperfect English.
• Story versus grammar?

Data

Information

Knowledge

Understanding
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• As a scientist, you are a professional writer.
• Looking back:
• Principles of stickiness and story structure: SUCCES and OCAR
• Target your audience
• Focus on the critical story elements
• Science is about knowledge and understanding, not just data.
• Produce papers with maximum power and proposals with maximum fundability.
• Looking forward: becoming a successful scientist
• Survival strategies vs success strategies.
• Quantity vs quality  you must survive by publishing a lot of papers, but you
will only succeed by writing good ones – papers that are clearly structured and
tell a compelling story.

S imple
U nexpected
C oncrete
C redible
E motional
S tories
O pening
C hallenge
A ction
R esolution
A ction
B ackground
D evelopment
C limax
E nding
L ead
D evelopment
L ead
D evelopment
R esolution

Data

Information

Knowledge

Understanding
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tsgunawan@gmail.com or
tsgunawan@iium.edu.my
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