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Challenges
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1. What to show?

2. How to show?

3. How to explain it without over or under-

interpretating the results?

One sentence summary = What is the message 
of the paper



Plan

1. Introduction

2. What is a result? 

3. Tables vs figures vs text

4. Writing the results section

5. Wrap-up
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Introduction

4



Let’s start with some bad examples
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Let’s start with some bad examples
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8.1

https://doi.org/10.1371/journal.pbio.3001161 



8.2

https://doi.org/10.1371/journal.pbio.3001161 



8.3

https://doi.org/10.1371/journal.pbio.3001161 



8.4

https://doi.org/10.1371/journal.pbio.3001161 



Which one is better?

8.5

https://doi.org/10.1371/journal.pbio.3001161 



Which one is better?

8.6

https://doi.org/10.1371/journal.pbio.3001161 

Don’t show everything, only what answers the 
research question



What is a result?
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When does data becomes a good results?
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regarding the research question



When does data becomes a good results?

Three questions:
1. What did you observe?

Algorithm B outperforms algorithm A

2. What data support it? Is it significative?
Algorithm B converges at least 20% faster than 
algorithm A on all testing cases.

3. Why does it matter? What does it imply?
Algorithm B converges at least 20% faster than 
algorithm A on all testing cases, suggesting that 
feature X gives a good estimate of the solution.

10.8

These questions need to be answered 
regarding the research question

The research question the type of paper and 
the resulting contribution
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The four types of scientific papers

11.5

Methodological 
papers

A new tool

Empirical papers

A new observation

Theoretical papers

A new explanation

Integrative
/synthesis papers

A new pattern



Methodological papers

12

“Does this method work better than existing 
alternatives?”

Emphasis on:

• Validation

• Benchmarking

• Accuracy

• Precision

• Speed

• Robustness

Typical structure:

• Describe method

• Validate on known cases

• Compare with state-of-the-art

• Demonstrate advantages



Methodological papers – Examples
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9 pages

119 000+ citations

11 pages

305 000+ citations



Empirical (Knowledge-building) papers

14

“What have we learned about the world?”

Emphasis on:

• Data quality

• Measurements

• Statistical evidence

• Uncertainty

• Reproducibility

Typical structure:

• Present observations

• Show analyses

• Quantify uncertainty

• Compare with previous 

knowledge



Empirical papers – Examples

15

Michelson & Morley (1887)

The authors did not observe the ether wind

Reynolds (1883)

Only observation



Theoretical papers

16

“Does this theory explain phenomena better than 
existing theories?”

Emphasis on:

• Derivations 

• Predictions 

• Logical consistency 

• Explanatory power 

Typical structure:

• Introduce assumptions 

• Develop theory 

• Derive predictions 

• Compare with known 

observations 



Theoretical papers – Examples

17

Prandtl (1904)

Resolution of the drag paradox

Kolmogorov (1941)

Dimensional analysis and reasoning

gives 𝐸(𝑘)~𝑘−5/3

Theory of turbulenceBoundary layer theory



Integrative/synthesis papers

18

“What emerges when existing evidence is combined?”

Emphasis on:

• Meta-analysis 

• Systematic review with 

quantitative synthesis 

• Data integration studies 

• Multi-dataset analyses

Typical structure:

• Cross-study patterns 

• Consistency 

• Heterogeneity 

• Overall effect sizes



Integrative/synthesis – Examples

19

Moody (1944)

Synthesis of knowledge

Brunton, Noack & Koumoutsakos (2020)

Classifies methodologies.

Identifies future directions.



The four types of scientific papers
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Methodological 
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The four types of scientific papers

20.4

Methodological 
papers

“We developed …”

Empirical papers

“We observed …”

Theoretical papers

“We derived…”

Integrative
/synthesis papers

“We reviewed, 
compared and 
synthesized …”



The four types of scientific papers

20.5

Methodological 
papers

“We developed …”

Empirical papers

“We observed …”

Theoretical papers

“We derived…”

Integrative
/synthesis papers

“We reviewed, 
compared and 
synthesized …”

What kind of contribution is your paper making?

This determines:
• Figures
• Tables
• Content



Tables vs figures vs text

21



The three types of results – Decision tree
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The three types of results – Decision tree
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I want to show a …



The three types of results – Decision tree
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The three types of results – Decision tree
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I want to show a …

Precise value



The three types of results – Decision tree
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I want to show a …

Precise value Pattern



The three types of results – Decision tree
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The three types of results – Decision tree
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Figures

I want to show a …

Precise value Pattern



The three types of results – Decision tree

22.8

Figures

I want to show a …

Precise value Pattern



The three types of results – Decision tree

22.9

Figures

I want to show a …

Precise value Pattern

Single value Many values



The three types of results – Decision tree

22.10

Text Figures

I want to show a …

Precise value Pattern

Single value Many values



The three types of results – Decision tree

22.11

Text Tables Figures

I want to show a …

Precise value Pattern

Single value Many values



When to use text for a result?

▪1-3 important numbers 

▪Simple comparisons 

Example: 

“Drag decreased from 81% to 61%.”

23



When to use a table?

▪

24.1



When to use a table?

▪Text table
Goal: Comparing different groups
Benefits: Summarize points and reduce word count in the 
main text
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When to use a table?

▪Text table
Goal: Comparing different groups
Benefits: Summarize points and reduce word count in the 
main text

24.3

Rodriguez-Asensio et al. (2026)

ETFS



When to use a table?

▪Data table
Goal: Compare groups

25.1



When to use a table?

▪Data table
Goal: Compare groups

25.2

Hou et al. (2024)

Phys. Fluids



A little exercise on tables
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A little exercise on tables
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A little exercise on tables

26.4

Story-telling title



A little exercise on tables

26.5

Story-telling title



A little exercise on tables

26.6

Story-telling title

Highlight data



A little exercise on tables

26.7

Story-telling title

Highlight data



A little exercise on tables

26.8

Story-telling title

Highlight data Precision and clutter



A little exercise on tables

26.9

Story-telling title

Highlight data Precision and clutter

Stand-alone table



A little exercise on tables

26.10

Story-telling title

Highlight data Precision and clutter

Stand-alone table
Typical problems:
• Inclusion unnecessary or redundant information
• Omission of necessary data (reproductibility)



When to use figures?

27.1

Photo Line graph Flow chart Bar graph

HistogramBox plot Pie chart Scatter plot



When to use figures?

27.2

Photo Line graph Flow chart Bar graph

HistogramBox plot Pie chart Scatter plot

See Ten Simple Rules for Better Figures by Rougier, Droettboom & Bourne (2014)



Be creative

28

Hou et al. (2024)

J. Fluid Mech.



Be creative

29

Deng et al. (2020)

J. Fluid Mech.



Practical activity 1 – One value

Dataset:

Maximum lift coefficient  1.42

How should this be presented?

30.1



Practical activity 1 – One value

Dataset:

Maximum lift coefficient  1.42

How should this be presented?

30.2

Text

“The maximum lift coefficient increased to 1.42.”



Practical activity 2 – Few values

Dataset:

Model  Accuracy (%)

A   92

B   94

C   95

How should this be presented?

31.1



Practical activity 2 – Few values

Dataset:

Model  Accuracy (%)

A   92

B   94

C   95

How should this be presented?

31.2

Text

“Model C achieved the highest accuracy (95%), followed 
by Model B (94%) and Model A (92%).”



Practical activity 3 – Many exact values

Dataset:

How should this be presented?

32.1

Reynolds number Drag coefficient

100 1.12

200 0.97

500 0.76

1000 0.64

2000 0.55

5000 0.49



Practical activity 3 – Many exact values

Dataset:

How should this be presented?

32.2

Reynolds number Drag coefficient

100 1.12

200 0.97

500 0.76

1000 0.64

2000 0.55

5000 0.49

Table



Practical activity 4 – Trend

Dataset:

How should this be presented?

33.1

Reynolds number Drag coefficient

100 1.12

200 0.97

500 0.76

1000 0.64

2000 0.55

5000 0.49



Practical activity 4 – Trend

Dataset:

How should this be presented?

33.2

Reynolds number Drag coefficient

100 1.12

200 0.97

500 0.76

1000 0.64

2000 0.55

5000 0.49

Figure



Practical activity 4 – Trend

Dataset:

How should this be presented?

33.3

Reynolds number Drag coefficient

100 1.12

200 0.97

500 0.76

1000 0.64

2000 0.55

5000 0.49

Figure
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Practical activity 4 – Trend

Dataset:

How should this be presented?

33.4

Reynolds number Drag coefficient

100 1.12

200 0.97

500 0.76

1000 0.64

2000 0.55

5000 0.49

Figure

The same data can be either a table or 
figure depending on the message.
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Practical activity 5 – Comparing methods

Dataset:

How should this be presented?

34.1

Grid size Method A Method B
1000 0,18 0,2
5000 0,05 0,12

10000 0,04 0,09
50000 0,035 0,07



Practical activity 5 – Comparing methods

Dataset:

How should this be presented?

34.2

Figure

Grid size Method A Method B
1000 0,18 0,2
5000 0,05 0,12

10000 0,04 0,09
50000 0,035 0,07



Practical activity 5 – Comparing methods

Dataset:

How should this be presented?

34.3

Figure

0
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1 2 3 4

Method comparison

Method A Method B

Grid size Method A Method B
1000 0,18 0,2
5000 0,05 0,12

10000 0,04 0,09
50000 0,035 0,07



Dataset:

35.1

Var A Var B
3,45 7,30
8,87 11,37
1,92 5,61
3,18 6,60
7,97 10,65
8,19 13,09
8,22 13,00
5,97 8,38
1,42 4,53

10,55 13,06
10,49 12,89
6,67 9,80
8,59 11,46
4,29 7,04
2,13 6,77
1,80 3,52
8,28 12,99
1,31 5,04
4,63 6,91
5,44 9,78

How should this be presented?
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Dataset:

35.3

Figure
Var A Var B
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Practical activity 6 – Scatter plot

Dataset:

35.4

Figure
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Dataset:

1000 measurements

36.1

How should this be presented?

D
4,04
4,06
4,06
2,88
3,95
2,92
4,64
3,76
3,39
3,55
2,98



Dataset:

1000 measurements

36.2

Figure

How should this be presented?

D
4,04
4,06
4,06
2,88
3,95
2,92
4,64
3,76
3,39
3,55
2,98



Dataset:

1000 measurements

36.3

Figure

How should this be presented?
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Practical activity 7 – Statistical distribution

Dataset:

1000 measurements

36.4

Figure

How should this be presented?
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Dataset:

Algorithm – 2 parameters

100 runs for each set of parameters

37.1

How should this be presented?



Dataset:

Algorithm – 2 parameters

100 runs for each set of parameters

37.2

Figure

How should this be presented?



Dataset:

Algorithm – 2 parameters

100 runs for each set of parameters

37.3

Figure

How should this be presented?



Practical activity 8 – Multidimensional data

Dataset:

Algorithm – 2 parameters

100 runs for each set of parameters

37.4

Figure

How should this be presented?



Dataset:

Algorithm – 3 parameters

Such as 𝑝𝑎 + 𝑝𝑏 + 𝑝𝑐 =  1

𝑝𝑎 goes from 0 to 1 by step of 0.1

𝑝𝑏 goes from 0 to 1 by step of 0.1

100 runs for each set of parameters

38.1

How should this be presented?



Dataset:

Algorithm – 3 parameters

Such as 𝑝𝑎 + 𝑝𝑏 + 𝑝𝑐 =  1

𝑝𝑎 goes from 0 to 1 by step of 0.1

𝑝𝑏 goes from 0 to 1 by step of 0.1

100 runs for each set of parameters

38.2

Figure

How should this be presented?



Dataset:

Algorithm – 3 parameters

Such as 𝑝𝑎 + 𝑝𝑏 + 𝑝𝑐 =  1

𝑝𝑎 goes from 0 to 1 by step of 0.1

𝑝𝑏 goes from 0 to 1 by step of 0.1

100 runs for each set of parameters

38.3

Figure

How should this be presented?



Practical activity 8 – Multidimensional data (2)

Dataset:

Algorithm – 3 parameters

Such as 𝑝𝑎 + 𝑝𝑏 + 𝑝𝑐 =  1

𝑝𝑎 goes from 0 to 1 by step of 0.1

𝑝𝑏 goes from 0 to 1 by step of 0.1

100 runs for each set of parameters

38.4

Figure

How should this be presented?



39.1

Dataset:

Case  Value

A  10.21

B  10.22

C  10.19

D  10.20

E  10.18

F  10.21

G  10.20

H  10.19

Table or figure?



39.2

Text
The measured values were 
nearly constant (10.18-10.22).

Dataset:

Case  Value

A  10.21

B  10.22

C  10.19

D  10.20

E  10.18

F  10.21

G  10.20

H  10.19

Table or figure?



Practical activity 9 – Trap

39.3

Text
The measured values were 
nearly constant (10.18-10.22).

Dataset:

Case  Value

A  10.21

B  10.22

C  10.19

D  10.20

E  10.18

F  10.21

G  10.20

H  10.19

Table or figure?



Dataset:

40.1

How should this be presented?

Temperature 
(°C)

Efficiency 
(%)

20 55
30 58
40 62
50 66
60 68



Dataset:

40.2

Figure

How should this be presented?
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Dataset:

40.3

Figure

How should this be presented?

Temperature 
(°C)

Efficiency 
(%)
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Efficiency (%)

Text
“Efficiency increased from 55% to 68% as temperature 
rose from 20°C to 60°C.”



Practical activity 10 – Research question

Dataset:

40.4

Figure

How should this be presented?
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Text
“Efficiency increased from 55% to 68% as temperature 
rose from 20°C to 60°C.”



Practical activity 10 – Research question

Dataset:

40.5

Figure

How should this be presented?

Temperature 
(°C)

Efficiency 
(%)

20 55
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60 68
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Temperature (°C)
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Text
“Efficiency increased from 55% to 68% as temperature 
rose from 20°C to 60°C.”

The message determines the format



How to write the results section?

41



Writing a paper – My recipe

1.

2.

3.

4.

5.

42.1



Writing a paper – My recipe

1. Target your audience

2.

3.

4.

5.

42.2



Writing a paper – My recipe

1. Target your audience

2. Write a message statement (Choice of the type of 

paper)

The one you mention to your colleagues when you 

read a paper

3.

4.

5.

42.3



Writing a paper – My recipe

1. Target your audience

2. Write a message statement (Choice of the type of 

paper)

The one you mention to your colleagues when you 

read a paper

3. Brainstorming (things you can talk about)

4.

5.

42.4



Writing a paper – My recipe

1. Target your audience

2. Write a message statement (Choice of the type of 

paper)

The one you mention to your colleagues when you 

read a paper

3. Brainstorming (things you can talk about)

4. Minimal story with 10 statements

5.

42.5



Writing a paper – My recipe

1. Target your audience

2. Write a message statement (Choice of the type of 

paper)

The one you mention to your colleagues when you 

read a paper

3. Brainstorming (things you can talk about)

4. Minimal story with 10 statements

5. 1 summary figure 

42.6



Writing a paper – My recipe
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Writing a paper – My recipe
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Writing a paper – My recipe

6. Train of figures (configuration, method, results)

7. Skeleton

a. Structure of the paper (all sections, all figures). Sections Results+discussion ?

b. Choose  clear, unequivocal and expressive notations

8. Fill with bullet points and sort the figures and tables to connect a story

9. Discuss with co-authors

What data should appear and what data should go as supplementary material.

10. Write the paper.

45



Questions to ask one self for the drafting process

Answer the four questions below, in English even if it is not your first language, for the results you want to turn into a 

paper.

1.

2.

3.

4.

46.1



Questions to ask one self for the drafting process

Answer the four questions below, in English even if it is not your first language, for the results you want to turn into a 

paper.

1. What do my results say?

Two sentences maximum, a very brief summary of the main points, no background!

2.

3.

4.

46.2



Questions to ask one self for the drafting process

Answer the four questions below, in English even if it is not your first language, for the results you want to turn into a 

paper.

1. What do my results say?

Two sentences maximum, a very brief summary of the main points, no background!

2. What do these results mean in their context?

What conclusions can be drawn from these results?

3.

4.

46.3



Questions to ask one self for the drafting process

Answer the four questions below, in English even if it is not your first language, for the results you want to turn into a 

paper.

1. What do my results say?

Two sentences maximum, a very brief summary of the main points, no background!

2. What do these results mean in their context?

What conclusions can be drawn from these results?

3. Who needs to know about these results?

Who specifically forms the audience for this paper you are going to write?

4.

46.4



Questions to ask one self for the drafting process

Answer the four questions below, in English even if it is not your first language, for the results you want to turn into a 

paper.

1. What do my results say?

Two sentences maximum, a very brief summary of the main points, no background!

2. What do these results mean in their context?

What conclusions can be drawn from these results?

3. Who needs to know about these results?

Who specifically forms the audience for this paper you are going to write?

4. Why do they need to know?

What contribution will the results make to ongoing work in the field?

Or, what will other researchers be missing if they haven’t read your paper?

46.5



What is the purpose of the result section?

▪

▪

▪

▪

▪

47.1



What is the purpose of the result section?

▪Explain findings ?

▪

▪

▪

▪

47.2



What is the purpose of the result section?

▪Explain findings ?

▪ Interpret findings ?

▪

▪

▪

47.3



What is the purpose of the result section?

▪Explain findings ?

▪ Interpret findings ?

▪Discuss implications ?

▪

▪

47.4



What is the purpose of the result section?

▪Explain findings ?

▪ Interpret findings ?

▪Discuss implications ?

▪Report the findings !
▪

47.5



What is the purpose of the result section?

▪Explain findings ?

▪ Interpret findings ?

▪Discuss implications ?

▪Report the findings !
▪ Interpretation > Discussion

47.6



What is the purpose of the result section?

▪Explain findings ?

▪ Interpret findings ?

▪Discuss implications ?

▪Report the findings !
▪ Interpretation > Discussion

47.7

Results = Facts
Discussion = Meaning



Structure of a paragraph

▪

▪

▪

▪

.1



Structure of a paragraph

▪ Start with the main finding

“Turbulence intensity increased with Reynolds number.”

▪

▪

▪

.2



Structure of a paragraph

▪ Start with the main finding

“Turbulence intensity increased with Reynolds number.”

▪ Present supporting evidence

“The value increased from 3.2% to 8.7%.”

▪

▪

.3



Structure of a paragraph

▪ Start with the main finding

“Turbulence intensity increased with Reynolds number.”

▪ Present supporting evidence

“The value increased from 3.2% to 8.7%.”

▪ Refer to tables/figures

“(Figure 5)”

▪

.4



Structure of a paragraph

▪ Start with the main finding

“Turbulence intensity increased with Reynolds number.”

▪ Present supporting evidence

“The value increased from 3.2% to 8.7%.”

▪ Refer to tables/figures

“(Figure 5)”

▪ Move logically through research questions

“A similar trend was observed for pressure fluctuations.”

.5



Structure of a paragraph

▪ Start with the main finding

“Turbulence intensity increased with Reynolds number.”

▪ Present supporting evidence

“The value increased from 3.2% to 8.7%.”

▪ Refer to tables/figures

“(Figure 5)”

▪ Move logically through research questions

“A similar trend was observed for pressure fluctuations.”

.6

Finding → Evidence → Figure/Table → Transition



Start with the message, not the figure

49.1



Start with the message, not the figure

Typically

“Figure 4 shows the velocity profiles”  Weak

49.2



Start with the message, not the figure

Typically

“Figure 4 shows the velocity profiles”  Weak
Or

“Figure 4 presents the results obtained”

49.3



Start with the message, not the figure

Typically

“Figure 4 shows the velocity profiles”  Weak
Or

“Figure 4 presents the results obtained”

Instead write:

“The velocity deficit decreases downstream (Figure 4).” 

Strong

49.4



Report observations, not explanations

“The pressure drop increased by 35%.”

“The pressure drop increased because stronger vortices 
formed.”

50.1



Report observations, not explanations

“The pressure drop increased by 35%.”

“The pressure drop increased because stronger vortices 
formed.”

50.2

Belongs to the Results section

Belongs in the Discussion section



Use numbers strategically

“The error decreased significantly”

Too vague

51.1



Use numbers strategically

“The error decreased significantly”

Too vague

51.2

“The error decreased from 12.43% to 10.11% to 8.74% to 
7.32% to 6.95%.”

Too many numbers



Use numbers strategically

“The error decreased significantly”

Too vague

51.3

“The error decreased from 12.43% to 10.11% to 8.74% to 
7.32% to 6.95%.”

Too many numbers

“The error decreased by approximately 45%, from 12.4% 
to 6.9%.”

Precise information



Organize by research questions, not by experiments

We have data for 

Experiment A

Experiment B

Experiment C

52.1



Organize by research questions, not by experiments

We have data for 

Experiment A

Experiment B

Experiment C

52.2

Structure:

Research question 1:
Does method X improve accuracy?

Research question 2:
Under what conditions does 
improvement occur? 

Research question 3:
Why does performance deteriorate?



Organize by research questions, not by experiments

We have data for 

Experiment A

Experiment B

Experiment C

52.3

Structure:

Research question 1:
Does method X improve accuracy?

Research question 2:
Under what conditions does 
improvement occur? 

Research question 3:
Why does performance deteriorate?

A paper is a synthesis not a report



Dos and don’ts for writing Results

53

Try to

1. Lead with the finding
2. Support with evidence
3. Refer to figures/tables
4. Follow research 

questions
5. Save interpretation for 

the Discussion

Avoid

1. Figure-by-figure narration
2. Repeating all values
3. Explaining mechanisms too 

early
4. Mixing Results and Discussion 

randomly
5. Making readers search for the 

key message



Key steps

54.1

Research question



Key steps

54.2

Research question

Type of paper



Key steps

54.3

Research question

Type of paper

Type of arguments



Key steps

54.4

Research question

Type of paper

Type of arguments

Type of data



Key steps

54.5

Research question

Type of paper

Type of arguments

Type of data

Type of figure/table/Text



Key steps

54.6

Research question

Type of paper

Type of arguments

Type of data

Type of figure/table/Text

Paragraph



Thank you for your attention
Any questions?
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