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What is a design process?

Tim Brennan (~1990) via Dubberly (2008). How do you design? A Compendium of Models.

https://www.dubberly.com/articles/how-do-you-design.html
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What is a design process?

Tim Brennan (~1990) adapted for academia. How do you design? A Compendium of Models.

https://www.dubberly.com/articles/how-do-you-design.html
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What is a design process?

Dubberly (2008). How do you design? A Compendium of Models.

A process model of 
the scienti�c method

https://www.dubberly.com/articles/how-do-you-design.html
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What is a design process?

Royce, W. W. (1970). Managing the development of large software systems. 10.5555/41765.41801.

The waterfall model of 
software development

https://dl.acm.org/doi/10.5555/41765.41801
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What is a design process?

Royce, W. W. (1970). Managing the development of large software systems. 10.5555/41765.41801.

The waterfall model of 
software development

https://dl.acm.org/doi/10.5555/41765.41801
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What is a design process?

Munzner (2015). Visualization analysis & design. Link.

Four levels of viz design

https://www.cs.ubc.ca/~tmm/vadbook/
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What is a design process?
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What is a design process?

Iteration until converging
on a prede�ned goal
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Iteration

Iteration as global search

Raw/
Summaries?

Show age and 
time evolution of 
mortality sex gap

2D/3D?

Points/Lines/
Shading?

Static/Animated?

Dense/sparse?

Periscopic (2017). Behind the Scenes: Visualizing 264 Years of Swedish Mortality.

https://periscopic.com/#!/articles/Visualizing-Swedish-Mortality
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Iteration

Iteration as local re�nement

Raw/
Summaries?

Show age and 
time evolution of  
mortality sex gap

2D/3D?

Points/Lines/
Shading?

Static/Animated?

Dense/sparse?

Periscopic (2017). Behind the Scenes: Visualizing 264 Years of Swedish Mortality.

https://periscopic.com/#!/articles/Visualizing-Swedish-Mortality
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Iteration

Iteration as global search → Iteration as local re�nement

Periscopic (2017). Behind the Scenes: Visualizing 264 Years of Swedish Mortality.

https://periscopic.com/#!/articles/Visualizing-Swedish-Mortality
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Iteration

Iteration as global search

Animated?

Show uncertainty 
in country 
ranking

Static?

Schöley et al. (2017). Github.

https://github.com/jschoeley/rore2021-challenge
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Iteration

Iteration as local re�nement

Schöley et al. (2017). Github.

https://github.com/jschoeley/rore2021-challenge
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Iteration

Iteration as global search

Explore the design space

Explore the data

Rostock retreat on Data Visualization (2017). Via Twitter.

De1ne design domain, goals &
constraints

https://x.com/UrszulaAK/status/879707761646252032
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Iteration

Iteration as global search

Financial Times Visual Journalism Team (2020). Visual vocabulary.

Explore the design space

Explore the data

De1ne design domain, goals &
constraints

https://github.com/Financial-Times/chart-doctor/tree/main/visual-vocabulary
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Iteration

Iteration as global search

Holtz & Healy (2018). From Data to Viz.

Explore the design space

Explore the data

De1ne design domain, goals &
constraints

https://www.data-to-viz.com/
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Iteration

Iteration as global search

Wickham et al. (2024). ggplot2.tidyverse.org.

Explore the design space

Explore the data

De1ne design domain, goals &
constraints

Schöley (2018). Tidy R Lecture Notes. Link.

https://ggplot2.tidyverse.org/
https://jschoeley.github.io/ced18-tidyr/index.html
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What is a design process?

Iteration until converging
on a prede�ned goal
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Design domains, constraints & goals

Auction Dashboard™ composite volume proAle view.

Trader terminal

http://www.auctiondashboard.com/_/rsrc/1460081543308/learn/2016-04-07_22h12_09.png
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Design domains, constraints & goals

OCcial U.S. 12th army position
map at 2400 hours on D-Day.
Wikimedia.

Situation room

https://commons.wikimedia.org/wiki/File:D-Day.jpg
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Design domains, constraints & goals

OCcial U.S. 12th army position
map at 2400 hours on D-Day.
Wikimedia.

Situation room

https://commons.wikimedia.org/wiki/File:D-Day.jpg
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Design domains, constraints & goals

Kamerkar et al. (2017). Exosomes facilitate
therapeutic targeting of oncogenic KRAS in
pancreatic cancer. Nature.

Situation room

https://doi.org/10.1038/nature22341
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Design domains, constraints & goals

Gregor Aisch and Josh Keller (2016). NYT.New York Times Figure 1

https://www.nytimes.com/interactive/2015/12/10/us/gun-sales-terrorism-obama-restrictions.html


PHDS 24 Schöley – Visualization Design
26

Design domains, constraints & goals

Monmonier (1996). How to Lie with Maps.
Reprinted from German Library of
Information (1940). A study in empires.
Facts in Review 2 (5).

War propaganda



Explicit design goals
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Design domains, constraints & goals

Rost (2017). Why do we
visualize data?
INCH conference presentation.

General goals

https://github.com/lisacharlotterost/talk-slides/blob/master/1703_WhyDoWeVisualiseData.pdf
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Design domains, constraints & goals

Schöley & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

Speci1c goals

https://doi.org/10.4054/DemRes.2017.36.21
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Design domains, constraints & goals

Cairo, A. (2012). The Functional Art.
An introduction to information graphics and visualization.
Link.

Goal trade-offs

https://dl.acm.org/doi/10.5555/2432449
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Design goal effective task abstraction

Cleveland, W. S., & McGill, R. (1984). Graphical Perception: Theory, Experimentation, and Application to the
Development of Graphical Methods. Journal of the American Statistical Association, 79(387), 531.
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Design goal Attention and engagement

Markus Wende (2016). Wimmelbild “Recht auf Stadt” [cutout]. Link.

http://wimmelbild.animationsfilm.de/wp-content/uploads/2016/07/Wimmelbild-DINA5-300dpi.jpg
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Design goal Attention and engagement

Carleton Brown (1936). History on parade by Carleton Brown. History Institute of America, Inc.

Macro view
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Design goal Attention and engagement

Carleton Brown (1936). History on parade by Carleton Brown. History Institute of America, Inc.

Micro view
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Design goal Attention and engagement

Macro view

Conde et al. (2019). Data gaps and opportunities for comparative and conservation biology. PNAS.

https://doi.org/10.1073/pnas.1816367116
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Design goal Attention and engagement

Micro view

Conde et al. (2019). Data gaps and opportunities for comparative and conservation biology. PNAS.

https://doi.org/10.1073/pnas.1816367116
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Design goal Attention and engagement

Conde et al. (2019). Data gaps and opportunities for comparative and conservation biology. PNAS.

Micro view
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https://doi.org/10.1073/pnas.1816367116
https://en.wikipedia.org/wiki/Eleutherodactylidae
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Design goal In8uence

Periscopic (2013). guns.periscopic.com.

http://guns.periscopic.com/
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Design goal In8uence

Infant mortality rates for parts of
San Diego, California expressed in
national rates of comparable nations.
Via Monmonier (1996). How to lie with maps.



Competing design goals
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Competing design goals Engagement & density versus effectiveness



PHDS 24 Schöley – Visualization Design
42

Competing design goals Engagement & density versus effectiveness
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Competing design goals Precision vs. clarity
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Competing design goals Precision vs. clarity
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Competing design goals Precision vs. clarity
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Competing design goals Precision vs. clarity
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Competing design goals

Schöley & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

https://doi.org/10.4054/DemRes.2017.36.21
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Competing design goals

Schöley & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

https://doi.org/10.4054/DemRes.2017.36.21
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Competing design goals

Schöley & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

https://doi.org/10.4054/DemRes.2017.36.21
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Competing design goals

Schöley & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

https://doi.org/10.4054/DemRes.2017.36.21
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Competing design goals

Schöley & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

https://doi.org/10.4054/DemRes.2017.36.21
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Competing design goals

Schöley & Willekens (2017).
Visualizing compositional
data on the Lexis surface.
10.4054/DemRes.2017.36.21.

https://doi.org/10.4054/DemRes.2017.36.21


Design for your audience
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Design for your audience

Cairo, A. (2012). The Functional Art.
An introduction to information graphics and visualization.
Link.

https://dl.acm.org/doi/10.5555/2432449
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Design for your audience

Zarulli etal. (2017). Women live longer than men even during severe
famines and epidemics. 10.1073/pnas.1701535115.

https://doi.org/10.1073/pnas.1701535115
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Design for your audience

Zarulli etal. (2017). Women live longer than men even during severe
famines and epidemics. 10.1073/pnas.1701535115.

https://doi.org/10.1073/pnas.1701535115
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Design for your audience

Zarulli etal. (2017). Women live longer than men even during severe
famines and epidemics. 10.1073/pnas.1701535115.

https://doi.org/10.1073/pnas.1701535115
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Design for your audience

Schöley et al. (2021). Life expectancy
changes since COVID-19.
10.1038/s41562-022-01450-3.

https://doi.org/10.1038/s41562-022-01450-3
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Design for your audience

Statistisches Bundesamt (2023).
Veränderung der Lebenserwartung bei
Geburt.
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Design for your audience

Tanya Lewis for ScientiAc American (2022).
Why Life Expectancy Keeps Dropping in the U.S.

https://www.scientificamerican.com/article/why-life-expectancy-keeps-dropping-in-the-u-s-as-other-countries-bounce-back1/


Design for the medium
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Design for the medium paper (direct annotation)
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Design for the medium paper (direct annotation)
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Design for the medium paper (direct annotation)

Schöley (2020). The dynamics of ontogenescence. Github.

https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf
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Design for the medium paper

Schöley et al. (2021). Life expectancy changes since COVID-19. 10.1038/s41562-022-01450-3.

https://doi.org/10.1038/s41562-022-01450-3
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Design for the medium social media

Schöley (2021) Annual changes
In life-expectancy 1970 to 2020.
Tweet. Github.

https://x.com/jschoeley/status/1438048611569373191
https://github.com/jschoeley/de0anim
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Design for the medium poster

Tim Riffe (2017). Birth Pow with Cohort rePection. Github.

https://github.com/timriffe/BirthFlows
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Design for the medium poster

Schöley & Kashnitsky (2018). Mapping Europe’s Demographic Diversity. Github.

https://github.com/jschoeley/tricolore
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Design for the medium poster

Schöley & Kniffka (2023).
The birth hump. Github.

https://github.com/jschoeley/bhump
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Design for the medium presentation

Schöley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github.

https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf
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Design for the medium presentation

Schöley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github.

https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf
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Design for the medium presentation

Schöley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github.

https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf
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Design for the medium presentation

Schöley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github.

https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf
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Design for the medium presentation

1:126 risk of fetal or infant death 
during 1 year following fetal viability

Schöley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github.

https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf
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Design for the medium presentation

1:126 risk of fetal or infant death 
during 1 year following fetal viability

Schöley (2023). Combined feto-infant mortality by week of gestation among conception cohort 2014. Github.

https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf


Good Visualizations are designed
with a clear purpose, for a speci1c audience 
and for a speci1c medium



Jonas Schöley

0000-0002-3340-8518 

@jschoeley

schoeley@demogr.mpg.de
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