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Scientific writing: 
A short introduction



Outline of this course

1.Science is communication
2.The process of publishing
3.The structure and style of academic articles

Aims of this course
1.Learn about writing yourself
2.Use your own scientific work (real or virtual) 

for exercises
3.Produce you first „paper“ (detailed outline)



1. Science is Communication

• The notion: „Sience first, then communicating it“ 
is wrong

• Communication is an integral part of doing 
science

• Scientific writing means: contributing to the 
knowledge and understanding of The World

• Scientific writing is hard work but also exciting 
and fun! 

• The purpose of scientific writing is „Clarity!“ 



Scientific vs. Creative Writing

Scientific writing:
- Needs to be clear, easy to read and understand, 

concise, and precise
- Is direct and factual
- Follows explicit (and often implicit) rules and 

formats
- Simple and strong words, short sentences
- No metaphors, anecdotes, stories
- Still, creativity is needed: Which story do I want to 

tell, and how?
- Is about your work, not about you



Outline of this course

1.Science is communication
2.The process of publishing
3.The structure of a scientific text



2. The Process of Publishing

1. Deciding to publish
2. Write you paper
3. Submitting your paper
4. Peer review 

• Accept, minor/major revisions, reject
5. Revise your paper 
6. …
7. The paper is published: Congratulation! Now you 

are a scientist!



Deciding to Publish

It always starts this way: 
• You do scientific work and get some results
• You ask youself: Are these results new, interesting, 

significant, and sound enough to support a new 
way of looking at things?
„Things“ can mean a lot of – things!

• You should discuss this with your advisor and your 
colleagues



Deciding to Publish

You ask four questions: 
1. What message do I want to convey?
2. Which format is most appropriate for my message?
3. Who will be interested in my message?
4. Where should this paper be published?

(from: Matthews et al. 2000, p. 5)



Write your Paper

You need to understand:
• Don‘t hesitate too long: better produce a poor first draft 

quickly than waiting for a good draft forever
• Don‘t try to be perfect: every scientific work leads to 

new questions – you can‘t answer them all!
• Papers are snapshots of a process: avoid continuous 

updating of a manuscript!
• Try to tell a clear and interesting story
• Learn to revise
• Take advice from existing good papers and your 

advisors and colleagues



Submitting your paper

• First decide to what journal you want to submit your 
manuscript

• This is not easy decision – scan journals and ask for 
advice

• Journals differ a lot in prestige (impact factor)
• Aiming both too high or too low is a waste of ressources
• Beginners should be careful not to aim too high, unless 

your advisor encourages you
• Journal choice cannot be perfect: the process of 

publishing includes a lot of uncertainty
Also senior scientists often don‘t get a paper published where they 
submitted it first! 



Peer review

• The journal editor decides whether your ms in principle 
fits into her journal

• The editor asks two colleagues (peers), who are 
competent on the field of your ms, to „review“ your ms

• „Reviewing“ means:
• Is the manuscript sound science?
• How can it be improved regarding clarity, 

organization, soundness, etc.?
• Based on the reviewers comments and suggestions, the 

editor decides: accept, minor/major revision, reject



Peer review

• Peer reviewing is anonymous: the reviewers don‘t 
know each others identity (but usually can read all 
reviews), and you don‘t know any of the reviewers 
identity

• In some journals also the authors are made anonymous 
to the reviews

• Good reviewers see the role in contributing to the 
quality of your work – just like colleagues who comment 
on your manuscript

• Peer reviewing is slow, not perfect at all, but in most 
cases it helps to improve the quality of your manuscript 
or even work

• Reviewers are human beings… 



„Editors and scientists portray peer review as a quasi-
sacred process that helps to make science our most 
objective truth teller. But we know that the system of peer 
review is biased, unjust, unaccountable, incomplete, 
easily fixed, often insulting, usually ignorant, occasionally 
foolish, and frequently wrong.“

Richar Horton, editor of The Lancet

From: Journal of Young Investigators, 2005

Peer review



Revise your paper

• Comments and suggestions of reviewers and 
editors always cause work, often are depressing, 
and sometimes frustrating

• Don‘t let them bring you down: you will find that 
most suggestions are very useful

• Even if a reviewer „simply did not understand“, it 
might be because of your unclear writing?

• Start revising soon!
• Explain in a cover letter point-by-point how you 

dealt with the reviewers comments
• Always be polite, even if a reviewer obviously was 

an ignorant and arrogant .. whatsoever!



Finally: Publication

• From submission to publication it usually takes 12-24 
months, sometimes longer!  

• Having your first papers published is very important for 
your career as a scientist

• When your first paper was accepted: take a day off, 
have a little party, be proud and happy!

• For being a scientist, many skills are required
• The most important one is: being able to effectively 

producing papers at a regular and increasing rate
• You should have achieved this skill at least 2-3 years 

after finishing your PhD!!



Books 

• My favourite

• Says: strict rules are nonsense

• Approach: Take „model“ papers from 
your field of research, and try learning 
from them

• Analyse this papers thoroughly: how did 
they do it?

• First copy the style, then adopt!

• (Never copy text, even single sentences, 
without explicit referencing. Beware of 
plagiarism!)

• The book contains many useful hints



Books 
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Articles 



Internet 

1. Journal of Young Investigators (2005) Writing 
scientific manuscripts: a guide for undergraduates.

Very nice, useful checklists, examples of typical 
beginners mistakes.

2. University of Arizona. Scientific writing booklet. 

And many more – including text in German.



Use this literature, just like you would 

use textbooks on statistics, game 

theory, sociological theory



Exercise 1

• Consider getting started writing a real or 
virtual paper

• What would be the key message of that 
paper? One to two not too long sentences!

• Because: every useful paper can be boiled 
down to such a key message

• Formulating the key message forces you to 
make the most important design decision of 
your paper



Exercise 1

1.Please work 10 minutes alone on this 1-2 
sentence summary

2.Do you have an idea where you would like 
to submit your paper?

3. Is your paper plan real or virtual?
4.Please present the results/answers of tasks 

1-3 to all of us



Outline of this course

1.Science is communication
2.The process of publishing
3.The structure of a scientific text



3. The Structure of a Scientific Text 

Title
Abstract
Introduction
Materials and Methods
Results
Discussion
References
Appendix
Tables
Figures

Persuasion

Pure Science

Interpretation



Title – Abstract – Introduction - Paper

• You are going to tell the „story“ of your 
paper four times: in Title, Abstract, 
Introduction, and the entire paper

• The relative size of these versions of your 
story is about 10:100:1,000:10,000 words 
(most articles are 3-10,000s words).

• You aim is to persuade readers to proceed 
reading your stuff from Title to Abstract to 
Introduction to the entire paper!



Title

• They say about Thomas Mann that it took 
him two weeks to figure out a good name for 
a main character of his novels

• The Title determines whether readers will 
consider your article

• This decision is made in 1-2 seconds!
• A good title contains the most important key 

words, and captures the key character or 
even message of your paper

• Don‘t include more than two or three key 
words in the title. Put other key words to 
Abstracts or „key words“ list.



Title

• List the key words (5-10) of your work
• Write many experimental titles
• Look at databases (e.g., Web of Science) to 

see whether and how certain phrases are 
used in publications

• Writing a Title (and Abstract, and 
Introduction) means to make decisions and 
choices!

• All these decisions are experimental: you 
cannot know whether they work until you try



Titles: Examples

Two parts standard (two keywords, method)
• Neighborhoods and violent crime: A multilevel study of 

collective efficacy
• Sanctioning costs and norm enforcement. An experimental test 
• Penalty has no impact on crime. A game theoretic analysis. 

Two parts creative
• The abuse of probability in political science: The Robinson-

Crusoe Fallacy.
• The Power of Reciprocity. Fairness, reciprocity and stakes in 

variants of the dictator game
• Not the First Digit! Using Benford’s Law to Detect Fraudulent 

Scientific Data



Titles: Examples (2)

Establish keywords (only if you contribute a major advance)

• Altruistic punishment in humans
• The emperor's dilemma: A computational model of self-

enforcing norms
• Volunteering as Red Queen Mechanism for Cooperation in 

Public Goods Games

Controversial topics are almost automatically gripping

• The impact of legalized abortion on crime



Exercise 2

1.Please work 10 minutes alone on 
formulating 1-3 titles of your paper; list all 
key words (not more than 5) that you were 
not able to include in the title.

2.Please present your titles to all of us
3.Make sure you take into account your 

results from Exercise 1!



So, scientific writing is fun, isn‘t it?



Writing style and sentence structure

There is a paper which to me was a real eye-opener:

„The Science of Scientific Writing“ by 
G.D. Gopen and J.A. Swan, 
American Scientist 78:550-558, 1990



The basic idea of Gopen & Swan

Be aware of reader expectations: 
„If the reader is to grasp what the 
writer means, the writer must 
understand what the reader 
needs.“

Information is interpreted more 
easily and more uniformly if it is 
placed where most readers 
expect to find it.



Example: a simple Table

Two possibilities to present records of 
temperature taken every three minutes:
1. 
T(time)=15‘, T(temperature) =32°; t=0‘, T=25°; t=6‘, T=29°; t=3‘, T=27°; t=12‘, 
T=32°; t=9‘, T=31°

2.
Time (min) Temperature (°C)
0 25
3 27
6 29
9 31

12 32
15 32



Example: a simple Table

If the two sides of the table are reversed, it becomes 
much harder to read:

Temperature (°C)     Time (min)
25 0
27 3
29 6
31 9
32 12
32 15

Why? Because we prefer the new, important 
information on the right, since its job is to intrigue the 
reader.



Readers‘ expectations

Most evident at the level of the largest 
units of discourse (article), but also 
important for all other units (section, 
paragraph, sentence, clause).

Readers - inconsciously - expect certain 
types of information at certain places. 

Good writers know this intuively. We - have 
to learn. 



Example text

The smallest of the URF‘s (URFA6L), a 207-nucleotide (nt) reading 
frame overlaping out of phase the NH2-terminal portion of the 
adenosinetriphosphatase (ATPase) subunit 6 gene, has been 
identified as the animal equivalent of the recently discovered yest 
H+-ATPase subunit 8 gene. The functional significance of the other 
URF‘s has been, on the contrary, elusive. Recently, however, 
imuniprecipitation experiments with antibodies to purified, rotenone-
sensitive NADH-ubiquinone oxido-reductase  [hereafter referred to 
as respiratory chain NADH dehydrogenase or complex I] from 
bovine heart, as well as enzyme fractionation studies, have indicated 
that six human URF‘s (that is, URF1, URF2, URF3, URF4, URF4L, 
and URF5, hereafter referred to as ND1, ND2, ND3, ND4, ND4L, 
and ND5) encode subunits of complex I. This is a large complex that 
also contains many subunits synthesized in the cytoplasm.



Example text

The smallest of the URF‘s , an [A], has been identified as a 
[B]. The functional significance of the other URF‘s has been, 
on the contrary, elusive. Recently, however, [C] experiments, 
as well as [D] studies, have indicated that six human URF‘s 
[1-6] encode subunits of complex I. This is a large complex 
that also contains many subunits synthesized in the 
cytoplasm.

The problem is not the technical 
vocabulary:

But the many words between the 
subjects and verbs, which are 
numerous and hard to understand and 
distract the reader‘s focus.



1. Subject-verb Separation

The smallest of the UFR‘s (URFA6L), a 207-nucleotide (nt) reading
frame overlaping out of phase the NH2-terminal portion of the
adenosinetriphosphatase (ATPase) subunit 6 gene has been identified
as the animal equivalent of the recently discovered yest H+-ATPase
subunit 8 gene. The functional significance of the other URF‘s has been, 
on the contrary, elusive. Recently, however, imuniprecipitation
experiments with antibodies to purified, rotenone-sensitive NADH-
ubiquinone oxido-reductase [hereafter referred to as respiratory chain
NADH dehydrogenase or complex I] from bovine heart, as well as
enzyme fractionation studies, have indicated that six human URF‘s (that
is, URF1, URF2, URF3, URF4, URF4L, and URF5, hereafter referred to
as ND1, ND2, ND3, ND4, ND4L, and ND5) encode subunits of complex
I. This is a large complex that also contains many subunits synthesized
in the cytoplasm.

Readers expect a grammatical subject to be followed 
immediately by the verb.



2. The „stress position“

Readers naturally emphasize the material that 
arrives at the end of a sentence.

If a writer is consciously aware of this tendency, 
she can arrange for the emphatic information to 
appear at the moment the reader is naturally 
exerting the greatest reading emphasis.

The very structure of the sentence thus 
helps persuade the reader of the relative 
values of the sentence‘s contents.



In the topic position (beginning of a sentence, or unit 
of discourse) the reader needs and expects perspective 
and context.

Large earthquakes along a given fault segment do not occur at random 
intervals because it takes time to accumulate the strain energy for the 
rupture. The rates at which tectonic plates move and accumulate strain at 
their boundaries are approximately uniform. Therefore, in first 
approximation, one may expect that large ruptures of the same fault 
segment will occur at approaximately constant time intervals. If subsequent 
mainshocks have different amounts of slip across the fault, then the 
recurrence time may vary, and the basic idea of periodic mainshocks must 
be modified. For great plate boundary ruptures the length and slip often 
vary by a factor of 2. Along the southern segment of the San Andreas fault 
the recurrence interval is 145 years with variations of several decades. The 
smaller the standard deviation of the average recurrence interval, the more 
specific could be the long term prediction of a future mainshock.

3. The „topic position“



A look at the topic positions shows where the 
problem is: 

Large earthquakes along a given fault segment do not occur at random intervals 
because it takes time to accumulate the strain energy for the rupture. The rates at which 
tectonic plates move and accumulate strain at their boundaries are approximately 
uniform. Therefore, in first approximation, one may expect that large ruptures of the 
same fault segment will occur at approaximately constant time intervals. If subsequent 
mainshocks have different amounts of slip across the fault, then the recurrence time 
may vary, and the basic idea of periodic mainshocks must be modified. For great plate 
boundary ruptures the length and slip often vary by a factor of 2. Along the southern 
segment of the San Andreas fault the recurrence interval is 145 years with variations of 
several decades. The smaller the standard deviation of the average recurrence interval, 
the more specific could be the long term prediction of a future mainshock.

Much of this information is making its first appearance in this 
paragraph - in precisely the spot where the reader looks for 
old, familiar information. As a result, the focus of the story 
constantly shifts.

3. The „topic position“



4. The „topic position“

Make sure that:
• The backward-linking old information appears 

in the topic position.
• The person, thing or concept whose story it is 

appears in the topic position.
• The new, emphasis-worthy information 

appears in the stress position. 

Large earthquakes along a given fault segment do not occur at random intervals
because it takes time to accumulate the strain energy for the rupture. The rates at 
which tectonic plates move and accumulate strain at their boundaries are 
approximately uniform. Therefore, nearly constant time intervals (at first 
approximation) would be expected between large ruptures of the same fault 
segment. [However?], the recurrence time may vary; the basic idea of periodic 
mainshocks may need to be modified if subsequent mainshocks have different 
amounts of slip across the fault.  [Indeed?], the length and slip of great plate 
boundary ruptures often vary by a factor of 2. [For example?], the recurrence 
interval along the sourthern segment of the San Andreas fault is 145 years with 
variations of several decades. The smaller the standard deviation of the average 
recurrence interval, the more specific could be the long term prediction of a future 
mainshock.



Summary of Gopen & Swan

1. Follow a grammatical subject as soon as possible with its verb.
2. Place in the stress position the „new information“ you want the 

reader to emphasize.
3. Place the person or thing whose „story“ a sentence is telling at 

the beginning of the sentence, in the topic position.
4. Place appropriate „old information“ (material already stated in 

the discourse) in the topic position for linkage backward and 
contextualization forward.

5. Articulate the action of every clause or sentence in its verb.
6. In general, provide context for your reader before asking that 

reader to consider anything new.
7. In general, try to ensure that the relative emphases of the 

substance coincide with the relative expectations for emphasis 
raised by the structure.

None of these reader-expectation principles should 
be considered „rules“. There can be no fixed 
algorithms for good writing.



3. The Structure of a Scientific Text 

Title
Abstract
Introduction
Materials and Methods
Results
Discussion
References
Appendix
Tables
Figures

Now, real writing 
Starts!



Abstract

The Abstract is not just a summary, but a 
mini paper (very short version of the paper)
It includes one to three sentences 
corresponding to Introduction, Materials and 
Methods, Results, Discussion
The Abstract is, in addition to the title, the 
„business card“ of your paper
Abstract and Title will be included in online 
table of contents



British Ecological Society

The journals of the British Ecological 
Society require a certain numbered format 
for the abstract (which they call –
Summary).
The description of the items can be used for 
writing any abstract. (Just deleted the 
numbers afterwards)



Abstract: Journal of Applied Ecology

Point 1 sets the context and need for the work; 

Point 2 indicates the approach and methods used

The next 2-3 points outline the main results

The last point identifies the wider implications and relevance 
to management or policy. This last point is the most important 
of all in synthesising the paper's key messages as widely 
as possible; it should be generic, seminal and accessible to 
non-specialists. 

To improve accessibility to our users and to encourage 
authors to identify seminal aspects of their papers, the final 
summary point in all our items is entitled explicitly as 
‘Synthesis and applications’ The whole summary should be 
readily understandable to all the Journal's readers, and must 
not normally exceed 350 words.



Example
Fehr und Gächter, 2002, Nature, Altruistic Punishment in 
Humans:

Human cooperation is an evolutionary puzzle. Unlike other creatures, people
frequently cooperate with genetically unrelated strangers, often in large groups,
with people they will never meet again, and when reputation gains are small or
absent. These patterns of cooperation cannot be explained by the nepotistic
motives associated with the evolutionary theory of kin selection and the selfish
motives associated with signalling theory or the theory of reciprocal altruism.
Here we show experimentally that the altruistic punishment of defectors is a key
motive for the explanation of cooperation. Altruistic punishment means that
individuals punish, although the punishment is costly for them and yields no
material gain. We show that cooperation flourishes if altruistic punishment is
possible, and breaks down if it is ruled out. The evidence indicates that negative
emotions towards defectors are the proximate mechanism behind altruistic
punishment. These results suggest that future study of the evolution of human
cooperation should include a strong focus on explaining altruistic punishment.



Example

Point 1 sets the context and need for the work 

1. Human cooperation is an evolutionary puzzle. Unlike other
creatures, people frequently cooperate with genetically
unrelated strangers, often in large groups, with people
they will never meet again, and when reputation gains are
small or absent. These patterns of cooperation cannot be
explained by the nepotistic motives associated with the
evolutionary theory of kin selection and the selfish motives
associated with signalling theory or the theory of
reciprocal altruism.

Fehr und Gächter, 2002, Nature, Altruistic Punishment in 
Humans:



Example

Point 2 indicates the approach and methods used

2. Here we show experimentally that the altruistic
punishment of defectors is a key motive for the
explanation of cooperation. Altruistic punishment means
that individuals punish, although the punishment is costly
for them and yields no material gain.

Fehr und Gächter, 2002, Nature, Altruistic Punishment in 
Humans:



Example

The next 2-3 points outline the main results 

3. We show that cooperation flourishes if altruistic
punishment is possible, and breaks down if it is ruled out.

4. The evidence indicates that negative emotions towards
defectors are the proximate mechanism behind altruistic
punishment.

Fehr und Gächter, 2002, Nature, Altruistic Punishment in 
Humans:



Example

The last point identifies the wider implications and relevance to 
policy. This last point is the most important of all in synthesising the 
paper's key messages as widely as possible; it should be generic, 
seminal and accessible to non-specialists. 

5. These results suggest that future study of the evolution of 
human cooperation should include a strong focus on explaining 
altruistic punishment.

(See, as another example abstract: Rossmanith et al. 2006)

Fehr und Gächter, 2002, Nature, Altruistic Punishment in 
Humans:



Example shows: hour glass structure

The start is very general (What is it about? What is the general 
problem?) 

Then it is getting more specific (We applied the following 
methods…)

Then it is getting very specific (We found that …)

Then more general again (Our results mean that …)

To end at a very general level (With regard to live, the 
Universe, and everything else, we can conclude that ….)



Hour glass structure

The hour glass structure holds for the entire paper (regarding 
the level of generality vs. detail): 

General

More specific

Most specific

More general

Most general

Introduction

Materials & Methods

Results

Discussion

Conclusions



Exercise 3

Write an Abstract of your paper
Use the template/requirements by the 
British Ecology Journal
Don‘t use more than 300 words (use Word‘s 
word count)

30 minutes



Organising ideas and contents

See book by Matthews et al. S. 53 ff.

There are many methods:
• Lists (my favourite)

• Diagram (concept map, issue tree, etc.)

Sooner (=better) or later:
• Create a Word file

• Write Title and headings of all sections

• Write experimental Abstract

• Fill the Sections (Intro, Methods, etc.) with lists of items, 
ideas, arguments, infos, references etc. (and/or diagrams)

• Use the checklists of the Journal of Young investigators



Organising ideas and contents

Drivers of resilience in natural beech forests: the different roles of weak 
and strong storm events
Introduction:
• Natural beech forests considered “stable”
• Confirmed by model BEFORE
• BEFORE validated at several levels
• So, we can study stability properties “experimentally” now
• Beech forests are characterized by …
• Developmental stages… typical proportions
• The proportions vary cyclically
• Here we want to understand why oszillations occur..
• We describe forests as simple dynamic system
• In particular, were are going to address the following questions…
• We will show that…



Introduction

To me the Intro is the most demanding task. 
Once it is finished, the rest is just work
Tips by Montgomery (book): 
- First sentence very short and providing 

context
- Second sentence a bit longer, expanding the 

context
- Third sentence going into more detail…
- Then, as soon as possible: „However, …“ there 

is still a problem (open question, lack of 
understanding or data, etc. etc.)



Introduction

A reader wants to learn from the Introduction: 
• What is it about? Why is it important (short!!)
• What is the state-of-the-art (short)?
• What is the problem? (“However, ..”)
• Short explanation of the problem.
• Approach chosen to tackle this problem (Method, Data, etc.)
• Then, some more background information (2-3 paragraphs) 

and details about the methods (2-3 paragraphs) 
• Announcement: What will the authors do in this paper, and 

what will they present in the following parts of the paper?
• “We will show that…” Some like it, some not. Good for one 

key message.
Don’t leave the reader with any doubts about what she/he 
has to expect in the rest of the paper! No surprises!



Detour: Writing styles
Turtle:

Two sentences forth, one sentence back, chissel, revise, 
deleted, start anew, slow slow. End of the day: perhaps 1 page, 
which is alread quite good. 

Sprinter:

Writing extremely fast. Perhaps 10 pages a day. But these ten 
pages usually will be quite poor (unless you are a writing 
Mozart)

If you are a turtle (I am, sigh!), try to convince, persuade, trick 
etc. yourself into sprinter mode!



The One-hour-sprint

Take a laptop or PC and search a place without any distraction 
(internet, colleagues, phone, mobile, …)

Get everything prepared. Think for about 20 minutes what you 
are going to write about.

RUN. One our! NON-STOP. No pausing allowed. Missing words, 
phrases, arguments, facts, references are replaced by ??? or 
&%§ or short descriptive sentences (“describe here …”) Write 
Write Write.

After one hour: STOP.

Have a coffee and some fresh air. And then start refining, 
editing, revising…

Do it. Trust me!  



Exercise 4

Write the first two (or three) paragraphs of 
your introduction (paragraphs should in 
general not be longer than about 15 lines)
Use concise lists to describe the contents of 
the remaining paragraphs of the 
Introduction

Time for this: 1 hour! (… unfortunately, we 
do not have time for this today..., so try it 
yourself at home…



3. The Structure of a Scientific Text 

Title
Abstract
Introduction
Materials and Methods
Results
Discussion
References
Appendix
Tables
Figures



Materials and Methods

Purpose of this section of an article:
Allows peers to repeat your work and, 
hopefully, reproduce your results
Describe all materials and methods used
Be precise and detailed enough, but don‘t 
explain standard procedures etc. that are 
characterized by their name (e.g., Chi-
square test)
Writing this part is quite simple: no 
inspiration or creativity needed, very few 
degrees of freedom



Materials and Methods

Full of technical jargon. Nobody wants to 
read it, but it is needed.
It can be good to write this even before 
Title/Abstract/Introduction – avoids the 
„blank page OMG!“- situation
Diagrams can be useful to explain 
experimental setups and procedures („one 
diagram can tell more than 1000 words“)
Tables can be used, but are much less 
typical here
(We will have no exercise regarding M&M)



Results

A factual description of the results of your 
scientific work
NO DISCUSSION here, and no 
interpretation!
No presentation of raw data!!
In contrast to M&M, here a lot of creativity
and many choices are included because 
you can aggregate, summarize, and 
present your results in many different ways



Results

Tables and figures are used for presenting 
your results
They are supposed to present and visualize 
your main findings, which support your 
main conclusions and key messages
You can aggregate and present data in 
many different ways, but you must never 
hide or even manipulate inconvenient data!



Results

Describe the results as facts. And: You are 
describing them, not the Figures and 
Tables:

Not: „Figure 1 shows …“
But: „XYZ shows a clear trend..(Fig. 1).“

Use past tense (also in the M&M section), 
because you are describing what you did 
But: use present tense when describing 
published work



Figures and Tables

Are needed!
Look at the journal of your field, in particular 
where you want to submit your paper, and 
learn how Tables are designed and used 
there
Figures should be clear and easy to grasp
(e.g., 3D plots are usually not a good idea)
Use clear axis labels (font: Arial, first letter 
capital, words not just symbols or 
acronyms)



Figures and Tables

Look at your collection of „model papers“ 
and see good figures are designed
Use different types of figures (line, bar, 
contour plots, pie charts, pictograms)
Often, multi-paneled figures are useful to 
visualize different scenarios or treatments 
(A, B, D)
But: Avoid using exactly the same type of 
figure more than, say, 2 times – otherwise 
you might not yet have aggregated your 
results enough!



Figures and Tables

Legends: One sentence NEVER is enough.
Humans are visual beings: we first look at the 
figures. So, figure legend should allow to fully 
understand what the figures are plotting. In 
some journals (e.g. Nature, PNAS) you may 
write interpretations of the findings.)
Use professional software (Stata, R, Sigma 
Plot, MathLab) – Excel can be OK sometimes, 
but usually isn‘t.
Make sure labels are large enough: figures will 
be reduced in size in print! Test!
Landscape orientation of rectangles, or 
squares, are the preferred format



Figures: Examples

Fehr, E. & Gächter, S. (2002), 
'Altruistic Punishment in 
Humans', Nature 415(10), 137-
140.



Figures: Examples

Fehr, E. & Gächter, S. (2002), 
'Altruistic Punishment in 
Humans', Nature 415(10), 137-
140.



Exercise 5

Develop the list of Figures and Tables of your Results 
section
Just write a list of Figures and Tables, numbered 
separately, but in the order in which they are 
presented, e.g.:

Table 1, Figure 2, Figure 3, Table 2
Describe briefly what will be plotted or presented, type 
of Figure, structure of Table
Describe for each figure what the reader is supposed 
to learn from this figure/table (this is mainly for you, 
only!)
Time for this: 45 minutes (not today since time 
restrictions …. 



Discussion

Here, you are going to offer readers you 
interpretation of your results
Results never „speak for themselves“, or are so 
complete and compelling that only one single 
interpretation is possible
Rather, results indicate things, help supporting or 
rejecting hypothesis
Readers are keen to read you interpretation
Materials and Methods, and Results are about facts, 
Discussion is about interpretation
„Interpretations“ are not about „true“ or „false“, like 
there can be no true or false interpretation of Bach‘s 
„Chaconne“ (violin sonata).



Discussion

Typical structure (see JYI guide):
Restate the problem you were addressing, i.e. the 
motivitation of you study („We wanted to …“)
Interpretation of results:

The results show that …
From the results we conclude, with regard to the 
problem addressed, the following … because
The results confirm our working 
hypothesis/suggest an alternative hypothesis
Are there similar results obtained by others? What 
are the differences? Are those authors drawing 
similar conclusions? Why? Why do you disagree?



Discussion

What new view of „things“ do your results allow?
How does our view of the world change in the light 
of your results?

Discuss potential limitations of your work:
There are always limitations. 
The point is not to „kill“ or „destroy“ your own work, 
but to critically reflect potential limitations
„In our experiment, we excluded factor XYZ. It 
remains thus unclear…“
Not only discuss potential limitations, but also how 
they possibly could be overcome



Discussion

Conclusions:
Make sure you end the discussion with positive 
statements and with a sense of progress.
Some journals require that you end with your main 
conclusions (key messages)
„What have we learned…“?

Again: Please follow Montgomery‘s advice, read you 
model papers, and copy and learn typical formulations, 
phrases, etc. Generate a collection of such phrases!



Exercise 6

1. Write an outline of the Discussion:
Subtitles (that will be deleted later on; just to 
provide structure)
List of issues you want to discuss under these 
subtitles

2. Write the first paragraph (copy the style from existing 
papers)

3. Write the first, connecting sentences of all other sub-
sections

4. Write the second and third paragraph



Notes on avoiding trouble with people

Three things can happen where you get into trouble with people: 
list of authors, acknowledgements, references
List of authors: agree on the list and the sequence of authors 
early onwards and before you start writing. Make sure that all 
authors agree on this list, and make sure that you did offer co-
authorship to all who made significant contributions!
Permissions: Do have all permissions – to use data, unpublished 
work, maps, photos, figures, etc.
Acknowledgements: Try to thank all those who helped, directly or 
indirectly, in producing your manuscript (on the science side; don‘t 
thank grandma!). Also thank anonyomous reviewers and grant 
providers (observe format!). Show the text of the acknowledgement 
to all persons who are included.
References: Make sure you cite all work you used. Make sure to 
cite your boss/advisor. And potential reviewers! And me ☺.





Course summary

Title
Abstract
Introduction
Materials and Methods
Results
Discussion
References
Appendix
Tables
Figures

Persuasion

Pure Science

Interpretation



Course summary

1. Follow a grammatical subject as soon as possible with its verb.
2. Place in the stress position the „new information“ you want the reader 

to emphasize.
3. Place the person or thing whose „story“ a sentence is telling at the 

beginning of the sentence, in the topic position.
4. Place appropriate „old information“ (material already stated in the 

discourse) in the topic position for linkage backward and 
contextualization forward.

6. In general, provide context for your reader before asking that reader 
to consider anything new.

7. In general, try to ensure that the relative emphases of the substance 
coincide with the relative expectations for emphasis raised by the 
structure.

after: Gopen & Swan 1990



Course summary

Context – Problem (Motivation, „However“) –
Your approach („Here, we use…“)
10:100:1,000:10,000
Read at least two books about Scientific 
Writing
Don‘t try too hard to learn long lists of „style 
rules“
Use checklists and list of typical mistakes
Keep a file of model papers and analyze them
Review text of others as soon as possible: 
helps adopting the „analyist‘s“ view
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