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Let’s start with some bad examples B

1986 Yugo
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Vehicle Type | Year Make Model 0-60 MPH Time (Seconds) | Fuel Efficiency (MPG)
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Age group

COVID-19 positive case heat maps for England by age group and region
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1. No annotation

https://doi.org/10.1371/journal.pbio.3001161
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1. No annotation 2. Some annotation

Nucleus Cytoplasm

Peripheral insulin
secretory granules

== Mitochondrion

https://doi.org/10.1371/journal.pbio.3001161
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1. No annotation 2. Some annotation 3. Excessive labels

o
Nucleus Cytoplasm 2 glyl::s; S;m
Peripheral insulin H.C.: Heterochromatin
secretory granules blue shape: Euchromatin
arrowhead: Golgi
= Mitochondrion white arrow: Mitochondrion

black arrow: light
mitochondrion
pale red shape: Peripheral
insulin secretory granules
white fat arrow: Cell
periphery
dashed rectangle: Nucleolus
red letters: Individual insulin
secretory granules

) . . green capital letters:

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

orange letters: Central insulin
secretory granules
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1. No annotation 2. Some annotation

NUCIeOlusNucleus Cytoplasm
Nucleus Cytoplasm 2 glyl:gsgs;m @ Euchromatin A,B: lysosomes
Peripheral insulin H.C.: Heterochromatin Peripheral  a-k: peripheral
secretory granules blue shape: Euchromatin areainsulin insulin granules
arrowhead: Golgi granules a-n: central
= Mitochondrion white arrow: Mitochondrion > Golgi insulin granules
black arrow: light Plasma
mitochondrion membrane
pale red shape: Peripheral =» Mitochondria
insulin secretory granules Mitochondria
white fat arrow: Cell " (light)
periphery

dashed rectangle: Nucleolus
red letters: Individual insulin
secretory granules
) . . green capital letters:
https://doi.org/10.1371/journal.pbio.3001161 Lysosomes
orange letters: Central insulin
secretory granules
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Which one is better?

1. No annotation 2. Some annotation

r\luc'emusNucleus Cytoplasm
Nucleus Cytoplasm 2 glyl:‘:sgim @ Euchromatin A,B: lysosomes
Peripheral insulin H.C.: Heterochromatin Peripheral ~ a-k: peripheral
secretory granules blue shape: Euchromatin areainsulin insulin granules
arrowhead: Golgi granules a-n: central
= Mitochondrion white arrow: Mitochondrion > Golgi insulin granules
black arrow: light Plasma
mitochondrion membrane
pale red shape: Peripheral =» Mitochondria
insulin secretory granules Mitochondria
white fat arrow: Cell " (light)
periphery

dashed rectangle: Nucleolus
red letters: Individual insulin
secretory granules
) . . green capital letters:
https://doi.org/10.1371/journal.pbio.3001161 Lysosomes
orange letters: Central insulin
secretory granules
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Which one is better?
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1. No annotation 2. Some annotation 3. Excessive labels

i

Nucleolus
Nucleus Cytoplasm
N: Nucleus
Nucleus Cytoplasm C: Cytoplasm @ Euchromatin A,B: lysosomes
Peripheral insulin H.C.: Heterochromatin Peripheral ~ a-k: peripheral
secretory granules blue shape: Euchromatin areainsulin insulin granules
arrowhead: Golgi granules a-n: central
= Mitochondrion white arrow: Mitochondrion D> Golgi insulin granules
black arrow: light Plasma
mitochondrion membrane

-
Don’t show everything, only what answers the

research question

y

J

https://doi.org/mm | TysoTomes

orange letters: Central insulin
secretory granules
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When does data becomes a good results?
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Algorithm B outperforms algorithm A
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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.
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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.
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When does data becomes a good results?

Three questions:

1.

.

ARV T ST .

What did you observe?
Algorithm B outperforms algorithm A

These questions need to be answered
regarding the research question

J

3.
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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.




When does data becomes a good results?

Three questions:

1. What did you observe?
Algorithm B outperforms algorithm A

ATV T ST .

These questions need to be answered

regarding the research question
. J

The research question the type of paper and

the resulting contribution
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The four types of scientific papers
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A new tool




The four types of scientific papers

Methodological
papers

Empirical papers

A nhew observation
A new tool




The four types of scientific papers

Methodological
papers

Empirical papers

A new observation
A new tool

Theoretical papers

A new explanation

ASYO——
\Space ucdm




The four types of scientific papers

Methodological
papers

A new tool

Theoretical papers

A new explanation

Empirical papers

A new observation

-

o

Integrative
/synthesis papers

A new pattern

~

/




Methodological papers

(- )
“Does this method work better than existing

alternatives?”

Emphasis on: Typical structure:

* Validation » Describe method

« Benchmarking « Validate on known cases

. Accu.ralcy » Compare with state-of-the-art
* Precision  Demonstrate advantages

« Speed

 Robustness

b
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Methodological papers — Examples

Generative Adversarial Nets

Ian J. Goodfellow} Jean Pouget-Abadie] Mehdi Mirza, Bing Xu, David Warde-Farley,
Sherjil Ozair! Aaron Courville, Yoshua Bengio®
Département d’informatique et de recherche opérationnelle
Université de Montréal

Montréal, QC H3C 3J7

PROTEIN MEASUREMENT WITH THE FOLIN
PHENOL REAGENT*

By OLIVER H. LOWRY, NIRA J. ROSEBROUGH, A. LEWIS FARR,
AND ROSE J. RANDALL

(From the Department of Pharmacology, Washington Universily
School of Medicine, St. Louts, Missour?)

(Received for publication, May 28, 1951)

;



Empirical (Knowledge-building) papers

[ “What have we learned about the world?” ]
Emphasis on: Typical structure:
« Data quality * Present observations
 Measurements « Show analyses
 Statistical evidence * Quantify uncertainty
* Uncertainty « Compare with previous
* Reproducibility knowledge
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Empirical papers — Examples
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THE

AMERICAN JOURNAL OF SCIENCE.

[THIRD SERIES.]

ART. XXXVI.—On the Relative Motion of the Earth and the
Luminiferous KEther ; by ALBERT A. MICHELSON and
EpwaArp W. MORLEY.*

THE discovery of the aberration of light was soon followed
by an explanation according to the emission theory. The effect
was attributed to a simple composition of the velocity of light
with the velocity of the earth in its orbit. The difﬁyculties in
this apparently sufficient explanation were overlooked until
after an explanation on the undulatory theory of light was
proposed. This new explanation was at first almost as simple
as the former. But it failed to account for the fact proved by
experiment that the aberration was unchanged when observa-
tions were made with a telescope filled with water. For if the
tangent of the angle of aberration is the ratio of the velocity
of the earth to the velocity of light, then, since the latter
velocity in water is three-fourths its velocity in a vacuum, the
aberration observed with a water telescope should be four-
thirds of its true value.}

XXIX. An Experimental Investigation of the Cuircumstances which determine
whether the Motion of Water shall be Direct or Sinuous, and of the Law of
Resistance in Parallel Channels.

By OsBorNE REYNOLDS, F.R.S.

Received and Read March 15, 1883.

[PLATES 72-74.]

Secrion I
Iniroductory.

1. Objects and results of the investigation.—The results of this investigation have
both a practical and a philosophical aspect.

In their practical aspect they relate to the law of resistance to the motion of water
un pipes, which appears in a new form, the law for all velocities and all diameters
being represented by an equation of two terms.

In their philosophical aspect these results relate to the fundamental principles of
fluid motion ; inasmuch as they afford for the case of pipes a definite verification of
two principles, which are—that the general character of the motion of fluids in contact
with solid surfaces depends on the relation between a physical constant of the fluid and
the product of the linear dimensions of the space occupied by the fluid and the velocity.

The results as viewed in their philosophical aspect were the primary object of the
investigation.




Theoretical papers

(- )
“Does this theory explain phenomena better than

existing theories?”

\ J

Emphasis on: Typical structure:

« Derivations * Introduce assumptions

* Predictions * Develop theory

* Logical consistency * Derive predictions

 Explanatory power « Compare with known
observations
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Theoretical papers — Examples

Boundary layer theory

Uber Flussigkeitsbewegung bei sehr kleiner Reibung.

Von

L. Pranxprn aus Hannover.

(Hierzu eine Figurentafel.)

In der klassischen Hydrodynamik wird vorwiegend die Bewegung
der reibungslosen Fliissigkeit behandelt. Von der reibenden Fliissigkeit
besitzt man die Differentialgleichung der Bewegung, deren Ansatz durch
physikalische Beobachtungen wohl bestitigt ist. An Losungen dieser
Differentialgleichung hat man auBer eindimensionalen Problemen, wie
sie u. a. von Lord Rayleigh*) gegeben wurden, nur solche, bei denen
die Trigheit der Fliissigkeit vernachlissigt ist, oder wenigstens keine
Rolle spielt. Das zwei- und dreidimensionale Problem mit Beriick-
sichtigung von Reibung und Trigheit harrt noch der Losung. Der
Grund hierfiir liegt wohl in den unangenehmen Eigenschaften der
Differentialgleichung. Diese lautet in Gibbsscher Vektorsymbolik**)

o (G +voV0) +V (V4 p) = kT )

(v Geschwindigkeit, ¢ Dichte, ¥ Kriftefunktion, p Druck, % Reibungs-
konstante); dazu kommt noch die Kontinuitétsgleichung: fiir inkom-
pressible Fliissigkeiten, die hier allein behandelt werden sollen, wird
einfach

dive = 0.

Theory of turbulence

Dissipation of energy in the locally isotropic
turbulence

By A.N. KoLM0OGOROV

In my note (Kolmogorov 1941a) I defined the notion of local isotropy and
introduced the quantities

(1)

Byq(r) = [ua(M')—%d(M)]Z,}
Bnn('r) = [un(ﬂl’) - un(M)]za

where r denotes the distance between the points M and M’, u,(M) and u,(M’) are the
velocity components in the direction MM’ at the points M and M’, and u,(M) and
u,(M’) are the velocity components at the points M and M’ in some direction,
perpendicular to MM’.

In the sequel we shall need the third moments

Buaa(r) = [1g(M')—u,(M)]*. (2)
For the locally isotropic turbulence in incompressible fluid we have the equation
_ (dB + d*B,, 4dB
4E+|—22+-B =6 a4 — ad 3
( dr g0 Tar Ty ar ®)
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Integrative/synthesis papers

[ “What emerges when existing evidence is combined?” ]

Emphasis on: Typical structure:

* Meta-analysis * Cross-study patterns

« Systematic review with « Consistency
guantitative synthesis  Heterogeneity

« Data integration studies * Overall effect sizes

« Multi-dataset analyses

AC/ _‘_ B
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Integrative/synthesis — Examples
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Friction Factors for Pipe Flow

By LEWIS F. MOODY,* PRINCETON, N. J.

The object of this paper is to furnish the engineer
with a simple means of estimating the friction factors
to be used in computing the loss of head in clean new
pipes and in closed conduits running full with steady
flow. The modern developments in the application of

. theoretical hydrodynamics to the fluid-friction problem
are impressive and, scattered through an extensive litera-
ture. This paper is not intended as a critical survey of
this wide field. For a concise review, Professor Bakhme-
teff’s (1) small book on the mechanics of fluid flow is
an excellent reference. Prandtl and Tietjens (2) and
Rouse (3) have also made notable contributions to the
'subject. The author does not claim to offer anything
particularly new or original, his aim merely being to
embody the now accepted conclusions in convenient
form for engineering use.

N the present pipe-flow study, the friction factor, denoted by
f in the accompanying charts,.is the coefficient in the Darey
formula .

3

by =f

Ul
b
w

with numerical constants for the case of perfectly smooth pipes
or those in- which the irregularities are small compared to the
thickness of the laminar boundary layer, and for the case of rough
pipes where the roughnesses protrude sufficiently to break up the
laminar layer, and the flow becomes completely turbulent.

The analysis did not, however, cover the entire field but left a
gap, namely, the transition zone between smooth and rough pipes,
the region of incomplete turbulence. Attempts to fill this gap
by the use of Nikuradse's results for artificial roughness produced
by closely packed sand grains, were not adequate, since the re-
sults were clearly at variance from actual experience for ordinary
surfaces encountered in practice. Nikuradse's curves showed a
sharp drop followed by a. peculiar reverse curve,® not observed
with commercial surfaces, and nowhere suggested by the Pigott
chart based on many tests. ‘ )

Recently Colebrook (11), in collaboration with C. M. White;
developed a function which gives a practical form.of transition
curve to bridge the gap. This function agrees with the two ex-
tremes of roughness and gives values in very eatisfactory agree-
ment with actual measurements on most forms of commercial
piping and usual pipe surfaces. Rouse (12) has shown that itis a
reasonable and practically adequate solution and has plotted a
chart based upon it. In order to simplify the plotting, Rouse

Annual Review of Fluid Mechanics

Steven L. Brunton,! Bernd R. Noack,>?
and Petros Koumoutsakos®
' Department of Mechanical Engineering, University of Washington, Seattle,

Washington 98195, USA

2LIMSI (Laboratoire d’Informatique pour la Mécanique et les Sciences de I'Ingénieur),
CNRS UPR 3251, Université Paris-Saclay, F-91403 Orsay, France

3Institut fiir Strémungsmechanik und Technische Akustik, Technische Universitit Berlin,
D-10634 Berlin, Germany

*Computational Science and Engineering Laboratory, ETH Zurich, CH-8092 Zurich,
Switzerland; email: petros@ethz.ch
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The four types of scientific papers

Methodological
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.[ -, \‘. )
space ucam
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Theoretical papers

“We derived...”

Empirical papers

“We observed ...”

-

Integrative
/synthesis papers

“We reviewed,
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~
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The four types of scientific papers

Methodological

-~

What kind of contribution is your paper making?

This determines:
* Figures
* Tables
e Content

QY (U sntresizea..

L
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Tables vs figures vs text
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When to use text for a result?

*1-3 important numbers
= Simple comparisons

Example:

“Drag decreased from 81% to 61%.”




When to use a table?
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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
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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

Table 1

Representative studies on multi-cylinder wakes and the fluidic pinball, highlighting configuration, Reynolds-number range,
actuation strategy, and measurement approach. They are separated depending on whether experiments were performed,
simulations were used, and if forces were directly measured.

Reference Configuration Re Control Exp. CFD Forces
Achenbach [11] 1 cyl. 3x 108 Roughness v - e
Apelt et al. [12] 1 eyl 10%-5 x 10° Splitter plate v - v
Lam and Cheung [5] 3 cyl,, triangular 2100, 3500 - v - v
Tokumaru and Dimotakis [13] 1 cyl. 15000 Cyl. rotation v - v
Kwon and Choi [14] 1 eyl ~10* Splitter plate v - v
Sumner et al. [3] 2 cyl., staggered 850-1900 - v - -
Lam et al. [10] 4 cyl. ~104 - v - -
Sumner [4] 2 cyl. multiple 102-10° - v v e
Bansal and Yarusevych [6] 3 cyl, triangular 2100 - v - -
Chen et al. [8] 3 cyl,, triangular 50-300 - - v v
Deng et al. [2] Fluidic pinball <130 - - v v
Raibaudo et al. [7] Fluidic pinball 2200 Cyl. rotation v - -
Raibaudo and Martinuzzi [9] Fluidic pinball 2200 Cyl. rotation v - -
Cornejo Maceda et al. [15] Fluidic pinball 100 Cyl. rotation - v -
Present work Fluidic pinball 9100 Cyl. rotation v v v

HE/ _‘_ ~
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When to use a table?

= Data table
Goal: Compare groups




When to use a table?
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= Data table
Goal: Compare groups

TABLE IV. Estimation error of the oncoming wind speed and velocity field by different cases from the velocity sensor. For details, see text.

Case Oncoming velocity Manifold type Data type Estimation type U.. Error (%) Error (%)
Case 1 Single Full Training Interpolation 0 0
Case 2 Multiple Full Training Interpolation 0 0
Case 3 Multiple Coarse-grained Training Interpolation 0 0.551
Case 4 Multiple Coarse-grained Testing Interpolation 0.643 1.922
Case 5 Multiple Coarse-grained Testing Extrapolation 0.650 1.972

b
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A little exercise on tables

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB
1 380 200 10 41 480
2 535 265 31 162 1208
3 410 230 15 57 583
4 434 205 19 70 652
5 485 235 27 100 932
6 610 282 50 290 1730
7 360 190 6 34 360
8 440 235 20 87 723
Mean 456.8 230.3 223 105.1 833.5
SD (+) 83.4 31.9 13.9 84.9 448.9

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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A little exercise on tables

.. . . . . L. Table 5.3 Soil texture correlates with K concentration determined using three
Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation). extraction methods: WS — Water Soluble, CaCl, — Calcium Chloride, NaTPB —

Sodium Tetraphenyl Boron (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB

Soil Cl ! Silt (g ko ! WS CaCl NaTPB
1 380 200 10 41 480 o ks ) it gkg ) i 2
2 535 265 31 162 1208 7 360 190 6 34 360
3 410 230 15 57 583 1 380 200 10 41 480
4 434 205 19 70 652 i :?1,2 ;32 if} 53 22
5 485 235 27 100 932 : i . ¢ ;7 o
6 610 282 50 290 1730 ; 485 535 57 100 932
7 360 190 6 34 360 2 535 265 31 162 1208
8 440 235 20 87 723 6 610 282 50 290 1730
Mean 456.8 230.3 223 105.1 833.5 Mean 457 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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A little exercise on tables

e 5.3 Soil texture correlates with K concentration determined using threé
xtraction methods: WS = Water Soluble, CaCl, = Calcium Chloride, NaTPB =
So traphenyl Boron (SD = Standard Deviation).

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB

Soil Cl ! Silt (g ko ! WS CaCl NaTPB
1 380 200 10 41 480 o ay (ks ) ilegks ) i 2
2 535 265 31 162 1208 7 360 190 6 34 360
3 410 230 15 57 583 1 380 200 10 41 480
4 434 205 19 70 652 3 410 230 15 57 583
5 485 235 27 100 932 ‘8‘ m ;2; ;g ;g ‘;g
6 610 282 50 290 1730 ; 485 iy 57 100 032
7 360 190 6 34 360 2 535 265 31 162 1208
8 440 235 20 87 723 6 610 282 50 290 1730
Mean 456.8 230.3 223 105.1 833.5 Mean 457 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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A little exercise on tables

Story-telling title

e 5.3 Soil texture correlates with K concentration determined using threé
xtraction methods: WS = Water Soluble, CaCl, = Calcium Chloride, NaTPB =
So traphenyl Boron (SD = Standard Deviation).

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB

Soil Cl ! Silt (g ko ! WS CaCl NaTPB
1 380 200 10 41 480 o ay (ks ) ilegks ) i 2
2 535 265 31 162 1208 7 360 190 6 34 360
3 410 230 15 57 583 1 380 200 10 41 480
4 434 205 19 70 652 3 410 230 15 57 583
5 485 235 27 100 932 ‘8‘ m ;2; ;g ;g ‘;g
6 610 282 50 290 1730 ; 485 iy 57 100 032
7 360 190 6 34 360 2 535 265 31 162 1208
8 440 235 20 87 723 6 610 282 50 290 1730
Mean 456.8 230.3 223 105.1 833.5 Mean 457 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)

HE/ _‘_ B
space ucdm




Funded by the
European Union

A little exercise on tables

Story-telling title

e 5.3 Soil texture correlates with K concentration determined using threé
XIIElLtl()I] methods: WS = Water Soluble CaCIz = Calcmm Chloride, NaTPB =

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB
Silt (g kg ) WS CaCl, NaTPB

1 380 200 10 41 480

2 535 265 31 162 1208 190 6 34 360
3 410 230 15 57 583 200 10 41 480
4 434 205 19 70 652 230 15 57 583
5 485 235 27 100 932 ;2; ;g ;g ‘;;g
6 610 282 50 290 1730 335 27 100 937
7 360 190 6 34 360 265 31 162 1208
8 440 235 20 87 723 282 50 290 1730
Mean 456.8 2303 223 105.1 833.5 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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A little exercise on tables

Story-telling title

e 5.3 Soil texture correlates with K concentration determined using threé
XIIElLtl()I] methods: WS = Water Soluble CaCIz = Calcmm Chloride, NaTPB =

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB
Silt (g kg ) WS CaCl, NaTPB

1 380 200 10 41 480

2 535 265 31 162 1208 190 6 34 360
3 410 230 15 57 583 200 10 41 480
4 434 205 19 70 652 230 15 57 583
5 485 235 27 100 932 ;2; ;g ;g ‘;;g
6 610 282 50 290 1730 335 27 100 937
7 360 190 6 34 360 265 31 162 1208
8 440 235 20 87 723 282 50 290 1730
Mean 456.8 230.3 223 105.1 833.5 Mean 457 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449

Highlight data
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HE/ _‘_ B
space ucdm




Funded by the
European Union

A little exercise on tables

Story-telling title

e 5.3 Soil texture correlates with K concentration determined using threé
XIIElLtl()I] methods: WS = Water Soluble CaCIz = Calcmm Chloride, NaTPB =

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB
Silt (g kg ) WS CaCl, NaTPB

1 380 200 10 41 480

2 535 265 31 162 1208 190 6 34 360
3 410 230 15 57 583 200 10 41 480
4 434 205 19 70 652 230 15 57 583
5 485 235 27 100 932 ;2; ;g ;g ‘;;g
6 610 282 50 290 1730 335 27 100 937
7 360 190 6 34 360 265 31 162 1208
8 440 235 20 87 723 282 50 290 1730
Mean 456.8 230.3 223 105.1 833.5 Mean 457 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449

Highlight data

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
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and 978-1-4051-9335-1 (hb)
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A little exercise on tables

Story-telling title

e 5.3 Soil texture correlates with K concentration determined using threé
XIIElLtl()I] methods: WS = Water Solub]e CaCIz = Calcmm Chloride, NaTPB =

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB
Silt (g kg ) WS CaCl, NaTPB

1 380 200 10 41 480

2 535 265 31 162 1208 190 6 34 360
3 410 230 15 57 583 200 10 41 480
4 434 205 19 70 652 230 15 57 583
5 485 235 27 100 932 ;2; ;g ;g ‘;;g
6 610 282 50 290 1730 335 27 100 937
7 360 190 6 34 360 265 31 162 1208
8 440 235 20 87 723 282 50 290 1730
Mean 456.8 230.3 223 105.1 833.5 Mean 457 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449

Highlight data Precision and clutter

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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A little exercise on tables

Story-telling title

e 5.3 Soil texture correlates with K concentration determined using threé
XIIElLtl()I] methods: WS = Water Solub]e CaCIz = Calcmm Chloride, NaTPB =

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB
Silt (g kg ) WS CaCl, NaTPB
1 380 200 10 41 480
2 535 265 31 162 1208 190 6 34 360
3 410 230 15 57 583 200 10 4 480
4 434 205 19 70 652 ;32 i; % gg;
5 485 235 27 100 932 535 20 87 793
6 610 282 50 290 1730 935 27 100 932
7 360 190 6 34 360 265 31 162 1208
8 440 235 20 87 723 282 50 290 1730
Mean 456.8 230.3 223 105.1 833.5 Mean 457 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449
Highlight data Precision and clutter
Writi By M. Cargill and
P. O’Connor. S y ublishing, It -1-4051-8619-3 (pb)

and 978-1-4051-9335-1 (hb)
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A little exercise on tables

Story-telling title

e 5.3 Soil texture correlates with K concentration determined using threé
XIIElLtl()I] methods: WS = Water Solub]e CaCIz = Calcmm Chloride, NaTPB =

Table 5.2 Soil test K and mineralogy of soils (SD = Standard Deviation).

mg K kg ' soil

mg K kg ! soil

Soil Clay (g kg ") Silt (g kg™ ) WS CaCl, NaTPB
. 380 200 10 Al 230 Silt (g kg ) WS CaCl, NaTPB
2 535 265 31 162 1208 190 6 34 360
3 410 230 15 57 583 200 10 4 480
4 434 205 19 70 652 ;32 i; % ;g;
5 485 235 27 100 932 235 20 &7 723
6 610 282 50 290 1730 535 27 100 932
7 360 190 6 34 360 265 31 162 1208
8 440 235 20 87 723 282 50 290 1730
Mean 456.8 2303 223 105.1 833.5 Mean 457 230 22 105 834
SD (+) 83.4 31.9 13.9 84.9 448.9 SD (+) 83 32 14 85 449

Typical problems: Highlight data Precision and clutter

* Inclusionunnecessary or redundant information Stand alone table

* Omission of necessary data (reproductibility) Wiiss By M. Cargill and

P. O’Connor. S y ublishing, It -1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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See Ten Simple Rules for Better Figures by Rougier, Droettboom & Bourne (2014)
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Figure 21. Transition diagram of the periodic flow at Re = 300. The centroids are depicted by the vortex
distribution. The vortices are identified by the isosurfaces of z vorticity, with —1 for the negative vortices
coloured in blue and 1 for the positive vortices coloured in red. The transition dynamics is depicted by the
directed arrows, the size of the arrow tail represents the transition probability and the colour is consistent with
the departure block. (a) Cluster transitions. Different blocks represent different clusters, the colour of the block
represents the corresponding cluster probability distribution Py, and the size of the block represents the cluster
size R“. (b) Sub-cluster transitions of g = 0.50, with transitions specifically departing from C;, corresponding
to the red-bordered cluster transition in (a). Blocks with the same colour belong to the same cluster, the colour
still represents the cluster probability distribution Py, and the size of each block represents the sub-cluster size
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Be creative
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Gas jde=ods - ey Pitchfork
das/dt = o3a3 + Bsr?
& J
+ Pitchfork

da4/ dr = 0444 — ﬁ4a4a5
das/dt = osas + Bsa3

Deng et al. (2020)
J. Fluid Mech.
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Practical activity 1 — One value

Dataset:
Maximum lift coefficient 1.42

How should this be presented?
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Practical activity 1 — One value

Dataset:
Maximum lift coefficient 1.42

How should this be presented?

Text
“The maximum lift coefficient increased to 1.42.”
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Practical activity 2 — Few values

Dataset:

Model Accuracy (%)
A 92

B 94

C 95

How should this be presented?

b



Practical activity 2 — Few values

Dataset:

Model Accuracy (%)
A 92

B 94

C 95

How should this be presented?

Text

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

b



Practical activity 3 — Many exact values

Dataset:
100 1.12
200 0.97
500 0.76
1000 0.64
2000 0.55
5000 0.49

How should this be presented?

o



Practical activity 3 — Many exact values

Dataset:
100 1.12
200 0.97
500 0.76
1000 0.64
2000 0.55
5000 0.49

How should this be presented?

Table

o



Practical activity 4 — Trend

Dataset:
100 1.12
200 0.97
500 0.76
1000 0.64
2000 0.55
5000 0.49

How should this be presented?

o



Practical activity 4 — Trend

Dataset:
100 1.12
200 0.97
500 0.76
1000 0.64
2000 0.55
5000 0.49

How should this be presented?

Figure

o



Practical activity 4 — Trend Bl

Dataset:

Reynolds number Drag coefficient Drag coefficient

100 1.12
200 0.97 1
500 0.76

0,6

1000 0.64 y —
2000 0.55
5000 0.49 :

0 1000 2000 3000 4000 5000 6000

How should this be presented?

Figure




Practical activity 4 — Trend

Dataset:
100 1.12
200 0.97 1
500 0.76
1000 0.64 ) —e
2000 0.55 .
5000 0.49 0

0 1000 2000 3000 4000 5000 6000

- )
How shoul{ The same data can be either a table or

figure depending on the message.

Figure
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Practical activity 5 — Comparing methods

Dataset:
1000 0,18 0,2
5000 0,05 0,12
10000 0,04 0,09
50000 0,035 0,07

low should this be presented?
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Practical activity 5 — Comparing methods

Dataset:
1000 0,18 0,2
5000 0,05 0,12
10000 0,04 0,09
50000 0,035 0,07

low should this be presented?

Figure
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Practical activity 5 — Comparing methods

Dataset:

Grid Size Method A Method B . Method comparison

1000 0,18 0,2 02
5000 0,05 0,12 015
10000 0,04 0,09 "

0,05

50000 0,035 0,07 T —

2 3 4

RN

=== Method A e=@==Method B

low should this be presented?

Figure
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Dataset:

3,45 7,30
8,87 11,37
1,92 5,61
3,18 6,60
U/ 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

EEE How should this be presented?



Dataset: Figure

3,45 7,30
8,87 11,37
1,92 5,61
3,18 6,60
U/ 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

EEE How should this be presented?
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Dataset: Figure

3,45 7,30

8,87 11,37 16,00

1,92 5,61 .
3,18 6,60 e ° . %
7,97 10,65 12,00 ° °
8,19 13,09 oo o °

8,22 13,00 . o o |

5,97 8,38 5 800 3 ¢

1,42 4,53 6.00 o o

10,55 13,06 ° 3

10,49 12,89 00

6,67 9,80 2,00

8,59 11,46 o

4329 7s04 ’ 0,00 2,00 4,00 6,00 8,00 10,00 12,00
2,13 6,77 Var A

1,80 3,52

8,28 12,99

1,31 5,04

4,63 6,91

5,44 9,78

EEE How should this be presented?
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Practical activity 6 — Scatter plot

Dataset: Figure
3,45 7,30
8,87 11,37 16,00
1,92 5,61 .
3,18 6,60 e ° . %
7,97 10,65 12,00 ° :
8,19 13,09 oo o °
8,22 13,00 . o o |
5,97 8,38 5 800 3 ¢
1,42 4,53 6.00 o o
10,55 13,06 ° 3
10,49 12,89 00
6,67 9,80 2,00
8,59 11,46 o
4,29 7,04 ’ 0,00 2,00 4,00 6,00 8,00 10,00 12,00
2,13 6,77 Var A
1,80 3,52
8,28 12,99
1,31 5,04
4,63 6,91
5,44 9,78

er— HOW should this be presented?
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Dataset:

1000 measurements
D

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

How should this be presented?
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Dataset: Figure

1000 measurements
D

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

How should this be presented?
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Dataset: Figure
1000 measurements

4,04 140
120

2 80
2,88 60
3,95 a0
2,92 20 o
4,64 p——
3,76
3,39
3,55
2,98

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

Dataset: Figure

1000 measurements

4,04 140
4,06 120
4,06
2,88 60
3,95 40
2,92 20
4,64
3,76
3,39
3,55
2,98

100

How should this be presented?
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Dataset:
Algorithm — 2 parameters
100 runs for each set of parameters

How should this be presented?



Dataset: Figure
Algorithm — 2 parameters
100 runs for each set of parameters

How should this be presented?



Dataset:
Algorithm — 2 parameters
100 runs for each set of parameters

500

200

How should this be presented? 0

2 D 10 20 n0 100 200 500 1000



Practical activity 8 — Multidimensional data

Dataset:
Algorithm — 2 parameters
100 runs for each set of parameters

500

200

How should this be presented? 0

2 D 10 20 n0 100 200 500 1000
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Dataset:

Algorithm — 3 parameters
Suchasp, +pp, +p. =1

p, goes from 0 to 1 by step of 0.1
pp goes from 0 to 1 by step of 0.1
100 runs for each set of parameters

How should this be presented?
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Dataset:

Algorithm — 3 parameters
Suchasp, +pp, +p. =1

p, goes from 0 to 1 by step of 0.1
pp goes from 0 to 1 by step of 0.1
100 runs for each set of parameters

How should this be presented?
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Figure
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Dataset: Figure
Algorithm — 3 parameters
Suchasp, +pp, +p. =1
p, goes from O to 1 by step of 0.1

p, goes from 0 to 1 by step of 0.1 8y
100 runs for each set of parameters 011266 4 4

0O 0o 1 1 2 5 8 2 1

Crossover

o o 3 0 0 1 2 2 3 1

How should this be presented? —

Replication Mutation




Practical activity 8 — Multidimensional data (2)

Dataset: Figure
Algorithm — 3 parameters
Suchasp, +pp, +p. =1
p, goes from 0 to 1 by step of 0.1

p, goes from 0 to 1 by step of 0.1 8y
100 runs for each set of parameters 01126 6 4 4

0O 0o 1 1 2 5 8 2 1
o o 3 0 0 1 2 2 3 1

How should this be presented? -

Replication Mutation

Crossover
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Dataset:

Value
10.21
10.22
10.19
10.20
10.18
10.21
10.20
10.19

Table or figure?

®
Q)
n
)

I O Mmoo w >
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Dataset:

Value

10.21 Text

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

10.20
10.18
10.21
10.20
10.19

Table or figure?

®
Q)
n
)

I O Mmoo w >
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Practical activity 9 — Trap

Dataset:

Value

10.21 Text

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

10.20
10.18
10.21
10.20
10.19

Table or figure?

®
Q)
n
)

I O Mmoo w >
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Dataset:

Temperature Efficiency

(°C) (%)
20 55
30 58
40 62
50 66
60 68

How should this be presented?
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Dataset: Figure

Temperature Efficiency Efficiency (%)
(°C) (%) 4
20 55 .
30 58 £
40 62 T
50 66 5
60 68 o5

15 25 35 45 55 65

Temperature (°C)

How should this be presented?
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Dataset:

Figure
Temperature Efficiency Efficiency (%)
(°C) (%) 7
20 55 .
30 58 £
40 62 § o
50 66 5
60 68 o5

53
15 25 35 45 55 65

Temperature (°C)

How should this be presented?

Text

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

AC/ _‘_ B
space ucdm




Practical activity 10 — Research question

Dataset: Figure
Temperature Efficiency Efficiency (%)
(°C) (%) 4
20 55 .
30 58 e
40 62 § o
50 66 =
60 68 o5

53
15 25 35 45 55 65

Temperature (°C)

How should this be presented?

Text

“Efficiency increased from 55% to 68% as temperature
rose from 20°C to 60°C.”
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Practical activity 10 — Research question

Dataset:

Figure
Temperature Efficiency Efficiency (%)
(°C) (%) 7
20 55 .
30 58 £
40 62 S
50 66 &
60 68 ii
Temperature (°C)
How should this he nhresented? .
Text The message determines the format

“Effici
rose from 20°C to 60°C.”

./ -, -‘. B
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How to write the results section?



Writing a paper — My recipe
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Writing a paper — My recipe

1. Target your audience
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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
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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)
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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
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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
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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.
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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.

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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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!

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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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?

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and

P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
and 978-1-4051-9335-1 (hb)
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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?

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
— and 978-1-4051-9335-1 (hb)
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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?

Writing Scientific Research Articles: Strategy and Steps, 1st edition. By M. Cargill and
P. O’Connor. Published 2009 by Blackwell Publishing, ISBN 978-1-4051-8619-3 (pb)
— and 978-1-4051-9335-1 (hb)

AC/ _‘_ -
\Space ucdm




What is the purpose of the result section?
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What is the purpose of the result section?

= Explain findings ?
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= Explain findings ?
" Interpret findings ?

HE/ _‘_ B
\Space ucdm




What is the purpose of the result section?

= Explain findings ?
" Interpret findings ?
= Discuss implications ?
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What is the purpose of the result section?

= Explain findings ?

" Interpret findings ?

= Discuss implications ?
"Report the findings !

= |Interpretation > Discussion
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Results = Facts
Discussion = Meaning

J
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= Start with the main finding

“Turbulence intensity increased with Reynolds number.”
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= Start with the main finding
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“The value increased from 3.2% to 8.7%.”




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)”
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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.”

b



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)”

éa )

Finding — Evidence — Figure/Table — Transition

\. J

b




Start with the message, not the figure
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Start with the message, not the figure

Typically
“Figure 4 shows the velocity profiles” Weak
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Start with the message, not the figure

Typically
“Figure 4 shows the velocity profiles” Weak

Or
“Figure 4 presents the results obtained”
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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
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Report observations, not explanations

“The pressure drop increased by 35%.”

“The pressure drop increased because stronger vortices
formed.”
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Report observations, not explanations

“The pressure drop increased by 35%.”
Belongs to the Results section

“The pressure drop increased because stronger vortices
formed.”

Belongs in the Discussion section
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Use numbers strategically

“The error decreased significantly”
Too vague




Use numbers strategically

“The error decreased significantly”
Too vague

“The error decreased from 12.43% to 10.711% to 8.74% to
7.32% to 6.95%.”

Too many numbers




Use numbers strategically B

“The error decreased significantly”
Too vague

“The error decreased from 12.43% to 10.711% 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

b



Organize by research questions, not by experiments

We have data for
Experiment A
Experiment B
Experiment C




Organize by research questions, not by experiments

We have data for Structure:

Experiment A Research question 1:

_ Does method X improve accuracy?
Experiment B

Experiment C Research question 2:

Under what conditions does
Improvement occur?

Research question 3:
Why does performance deteriorate?

b



Organize by research questions, not by experiments

We have data for Structure:

: Research question 1:
Experiment A Does method X improve accuracy?

Experiment B

Experiment C Research question 2:

Under what conditions does
Improvement occur?

A paper is a synthesis not a report

J

b



Dos and don’ts for writing Results

T Avoid

—

. Figure-by-figure narration

1. Lead with the finding .

: : 2. Repeating all values
2. Support with evidence . .

: 3. Explaining mechanisms too
3. Refer to figures/tables
4. Follow research early
: 4. Mixing Results and Discussion
questions
randomly

5. Save interpretation for

the Discussion 5. Making readers search for the

key message




Key steps

Funded by the
European Union
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European Union
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Key steps

Research question

y

Type of paper

V

Type of arguments

V

Type of data

V

Type of figure/table/Text

V

Paragraph
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Human - Centric Indoor Climate for Healthcare Facilities (HumanIC)
HORIZON-MSCA-2022-DN-01

Thank you for your attention
Any questions?

vucdm | Universidad Carlos lll de Madrid
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