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Computers are data-driven
Raw Facts
No Context
Numbers
Symbols
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DATA-DRIVEN: Human versus Computer

Humans are pattern-driven
Raw Facts
No Context
Numbers
Symbols
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DATA-DRIVEN: Data wordt op steeds grotere schaal verzameld

We’re currently (2018) in 
the refinement phase of 
big-data collection &
the adoption phase of 
statistical analysis of big 
data.



Wat geeft grip op DATA?
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Steven S. SkienaSteven S. Skiena

123

THE

Data Science Design 
MANUAL

Data Science Design

T E X T S  I N  C O M P U T E R  S C I E N C E

M A N N I N G

Brian Godsey

Tackle the data science process step-by-step
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http://intelligence.agconnect.nl/content/van-data-naar-informatie

http://intelligence.agconnect.nl/content/van-data-naar-informatie


Wat geeft grip op DATA?
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Wat geeft grip op DATA?

https://101innovations.wordpress.com/workflows/

https://101innovations.wordpress.com/workflows/
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http://extremepresentation.typepad.com/files/choosing-a-good-chart-09.pdf

Wat geeft grip op DATA? http://labs.juiceanalytics.com/chartchooser/index.html

http://extremepresentation.typepad.com/files/choosing-a-good-chart-09.pdf
http://labs.juiceanalytics.com/chartchooser/index.html
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Wat geeft grip op DATA?

Practical D3.js
Master the use of D3.js in the real world
—
Tarek Amr
Rayna Stamboliyska

M A N N I N G

Elijah Meeks

Data visualization with JavaScript

SECOND EDITION
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DATA-DRIVEN: WHAT IS DATA?
Data [gegevens]

Raw Facts
No Context
Numbers
Symbols

Data comes from the Latin 
word, "datum," meaning a 
"thing given." 

Although the term "data" has 
been used since as early as the 
1500s, modern usage started in 
the 1940s and 1950s as 
practical electronic computers 
began to input, process, and 
output data.
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TYPES OF DATA: Quantitative versus Qualitative [numerical vs categorical]

Data Quantification

Quantitative [Numerical] data: 
This data can be described 
using numbers, and basic 
mathematical procedures, 
including addition, are possible 
on the set. It can be discrete
(countable numbers) or 
continuous (infinitely large or 
small)

Qualitative [Categorical] data: 
This data are categories. 
It cannot be described using 
numbers and basic 
mathematics. Is generally 
thought of as being described 
using"natural" categories and
language.
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Likert-scale data
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LEVELS OF DATA: LEVELS OF MEASUREMENTS/OBSERVATIONS

Meetniveaus / Meetschalen:

Wanneer je onderzoek doet heb je vaak variabelen die je hierin moet verwerken.

Variabelen zijn elementen uit een onderzoek die verschillende waarden kunnen aannemen. 
Deze waarden kunnen worden gecategoriseerd in verschillende meetniveaus. 

Meetniveaus kunnen iets vertellen over welke data-analyse geschikt is voor structurering.

We onderscheiden 4 meetniveaus:

nominaal + ordinaal [discrete data]

interval    + ratio       [continue data]
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LEVELS OF DATA: LEVELS OF MEASUREMENTS/OBSERVATIONS
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LEVELS OF DATA: LEVELS OF MEASUREMENTS/OBSERVATIONS

Meetniveaus [level] /Meetschalen [scale]:

De hoogte van het meetniveau is bepalend voor:

Statische-analyse + Grafische weergave
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LEVELS OF DATA: LEVELS OF MEASUREMENTS/OBSERVATIONS
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LEVELS OF DATA: What data to measure or observe?
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LEVELS OF DATA: What data to measure or observe?



FUNDAMENTALS
Of

DATA + VISUALIZATION

03
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http://intelligence.agconnect.nl/content/van-data-naar-informatie

http://intelligence.agconnect.nl/content/van-data-naar-informatie
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DATA-DRIVEN: Data versus Information

Data [gegevens]

Raw Facts
No Context
Numbers
Symbols

Information

Data with structure = processed data
Value-added to Data

§ Summarised
§ Organised
§ Analysed
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TYPES OF DATA: Structured vs Unstructured [organized vs unorganized ]

Data Structuring

Structured (organized) data: 
This is data that can be thought 
of as observations and 
characteristics. It is usually 
organized using a table 
method (rows and columns).

Unstructured (unorganized) 
data: This data exists as a free 
entity and does not follow any 
standard organization 
hierarchy.
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DATA STRUCTURING: Generalized Form of a Data Table

Data Table
[DATA MATRIX]

A generalized version of the 
data table is shown.

This table can represent any 
number of observations 
described over multiple 
variables. 

This table describes a series of 
observations (from o1 to on) 
where each observation is 
described using a series of 
variables (from x1 to xp). A value 
is provided for each variable of 
each observation.

Most data that exists in text form, including server logs and 
Facebook posts, is unstructured

Scientific observations, as recorded by careful scientists, are kept 
in a very neat and organized (structured) format: THE DATA 
TABLE

A genetic sequence of chemical nucleotides [ACGTATTGCA] is 
unstructured even if the order of the nucleotides matters
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DATA STRUCTURING: Observations versus Variables

Data Table
[DATA MATRIX]

A generalized version of the 
data table is shown.
This table can represent any 
number of observations
described over multiple 
variables. 

This table describes a series of 
observations (from o1 to on) 
where
each observation is described 
using a series of variables (from 
x1 to xp). A value is provided for 
each variable of each 
observation.

Patient ID Treated Age Outcome Random 

1 Yes Young Positive 0.24

2 No Young Positive 0.85

3 Yes Old Negative 0.64

4 No Old Negative 0.70

5 No Old Negative 0.87

6 No Old Negative 0.72

7 No Old Negative 0.86

8 No Young Negative 0.16

9 No Young Positive 0.17
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Data Processing

Image

Insight

Algorithm

Perception

Jacques Bertin who wrote the classic works of graphical
visualization “Semiology of Graphics” states that the 
“transformation from numbers to insight requires two stages”

SEE ALSO:  http://www.cs.wright.edu/~jgalli/hfe306/Data_Visualization_Quenin.ppt

DATA STRUCTURING: data worden pas inzichtelijk 
als (beeld)figuur (graphical visualization) of GRAAF (graph)

http://www.cs.wright.edu/~jgalli/hfe306/Data_Visualization_Quenin.ppt
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DATA STRUCTURING: Preattentive Processing [perceptual level]
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DATA STRUCTURING: Preattentive Processing [perceptual level]



Gestalt psychologie classificeert perceptie 
volgens (top-down) groepering principes



Gestalt classificeert Perceptie 



Gestalt is geen PoP-out fenomeen 



Gestalt is geen chromatisch fenomeen 



Gestalt is geen Textuur fenomeen 



Gestalt is een passief fenomeen

Gestaltprincipes zijn een bijzondere vorm van  passieve visuele waarneming 
ze vereisen dan ook geen oogbewegingen  



Gestalt & Design



Gezichtsbedrog wordt vaak omschreven als 
“onverwachte valkuilen van het zien.” 

Het zijn echter “ogenschijnlijke” weeffouten die 
alleen kunnen bestaan in de visuele ruimte van 
onze hersenen als gevolg meerduidigheid of 
incompleetheid van de zintuigelijke informatie.

Ons visuele brein kiest voor de meest 
voor hand liggende interpretatie ---of vult zelf aan---
door gebruik te maken van ingebouwde “kennis” 
in ons brein over de tastbare wereld om ons heen. 

Gezichtsbedrog reflecteert ons 
vermogen om te komen tot 
een (be)grijpbare realiteit.



Het in kaart 
brengen van 
gezichtsbedrog 
geeft inzicht in 
hoe mensen 
waarnemen.



Gezichtsbedrog classificatie



Gezichtsbedrog classificatie
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SEE ALSO:  http://www.cs.wright.edu/~jgalli/hfe306/Data_Visualization_Quenin.ppt

DATA STRUCTURING: Bertin’s 7 Visual Variables (1967)

http://www.cs.wright.edu/~jgalli/hfe306/Data_Visualization_Quenin.ppt


45SEE ALSO:  http://www.iag-aig.org/attach/30dee1f85f7bd479367f1f933d48b701/V61N1_2FT.pdf

DATA STRUCTURING: Visual Variables

http://www.iag-aig.org/attach/30dee1f85f7bd479367f1f933d48b701/V61N1_2FT.pdf
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SEE ALSO:  http://www.iag-aig.org/attach/30dee1f85f7bd479367f1f933d48b701/V61N1_2FT.pdf

http://www3.sympatico.ca/blevis/thesis49prev.html

DATA STRUCTURING: Visual Variables

http://www.iag-aig.org/attach/30dee1f85f7bd479367f1f933d48b701/V61N1_2FT.pdf
http://www3.sympatico.ca/blevis/thesis49prev.html
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DATA STRUCTURING: Preattentive Processing [perceptual level]
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DATA STRUCTURING: Preattentive Processing [data type]
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DATA STRUCTURING: Relationships & Patterns [applied]
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DATA STRUCTURING: Relationships & Patterns [applied: CHARTS]
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DATA STRUCTURING: Relationships & Patterns [applied: CHARTS]
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DATA STRUCTURING: Relationships & Patterns [applied: CHARTS]
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DATA STRUCTURING: Relationships & Patterns [Anscombe Quartet]
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DATA STRUCTURING: Relationships & Patterns [applied]

http://www.edwardtufte.com/tufte/posters
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DATA STRUCTURING: Relationships & Patterns [HIERARCHIES]

Graph Drawing

4 Major tree visualizations

Indented lists

Node-link trees 

Layered diagrams 

Treemaps
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DATA STRUCTURING: Graph (graaf) [treemap versus intented list]



What’s in a graph?

Wat is een graaf
(graph)?

Graph Drawing

The primary concern of graph 
drawing is  the spatial 
arrangement of nodes and 
links

Often (but not always) the goal 
is
to effectively depict the graph 
structure:

q Connectivity patterns

q Partitions / Clusters

q Outliers



What’s in a graph?

Wat is een graaf
(graph)?



What’s in a graph?

Wat is een graaf
(graph)?



What’s in a graph?

Wat is een graaf
(graph)?



What’s in a graph?

Wat is een graaf
(graph)?



What’s in a graph?

Wat is een graaf
(graph)?
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DATA STRUCTURING: TREE MAP [example]
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DATA STRUCTURING: TREE MAP [example]

https://newsmap.ijmacd.com

https://github.com/IJMacD/newsmap-js

https://newsmap.ijmacd.com/
https://github.com/IJMacD/newsmap-js
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DATA STRUCTURING: TREE MAP [example]
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DATA STRUCTURING: Spatial relationships [MAPPING]

Visual Encoding
The data attribute of dimension is one 
of the most important characteristics 
when considering how to 
conceptualize 
visual marks in cartography.

The basic graphic elements of 
visual representation are:

Point has no dimension 
provides a sense of place.
Line has one dimension [X] 
provides a sense of length and 
direction.
Plane has two dimensions [X,Y]
provides a sense of shape and scale.
Volume has 3 dimensons [X,Y,Z]
provides a sense of space, shape and 
scale.
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DATA STRUCTURING: Relationships & Patterns [HIERARCHIES]
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DATA STRUCTURING: Relationships & Patterns [HIERARCHIES]
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DATA STRUCTURING: Spatial relationships [MAPPING]

Visual Encoding

Visual encoding is the process of matching the 
phenomena to be visualized, which is provided 
by the dataset (data scale and attributes), to 
the most suitable type of representation 
(graphical elements and visual properties). 
Visual encoding in cartography is often called 
symbolization.

The data attributes highly significant for spatial 
relationships are discrete versus continuous 
data & abrupt (low resolution) versus smooth 
data(high resolution). 
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DATA STRUCTURING: Mapping

Graphical
Methods

There are 6 graphical methods 
used primarily in thematic 
maps for representing all sorts 
of qualitative and quantitative
data:

1. Dot Distribution Maps
2. Graduated Symbol Maps
4. Isometric & Isopleth Maps
5. Flow And Network Maps
3. Choropleth Maps
6. Area & Distance Cartograms

Maximization of useful information on a limited display

Probably the best statistical graphic ever drawn, this map by Charles 
Joseph Minard portrays the losses suffered by Napoleon's army in the 
Russian campaign of 1812. Beginning at the Polish-Russian border, the thick 
band shows the size of the army at each position. The path of Napoleon's 
retreat from Moscow in the bitterly cold winter is depicted by the dark 
lower band, which is tied to temperature and time scales. Exquisitely 
printed in two colors on fine archival paper, 22” by 15”.

Minard's sources. Minard's biography.

http://www.edwardtufte.com/tufte/minard
http://www.edwardtufte.com/tufte/minard-obit
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DATA STRUCTURING: Mapping Dot distribution maps

http://www.nytimes.com/projects/census/2010/map.html

http://www.nytimes.com/projects/census/2010/map.html
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DATA STRUCTURING: Mapping Graduated symbol maps

https://www.nytimes.com/elections/2008/results/president/map.html

https://www.nytimes.com/elections/2008/results/president/map.html
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DATA STRUCTURING: Mapping Isometric and isopleth maps
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DATA STRUCTURING: Mapping Flow and network maps
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DATA STRUCTURING: Mapping Choropleth (Multivariate) maps

Multivariate Data

Thematic maps can depict several sets of 
nonspatial data simultaneously. When a 
thematic map portrays exclusively one set of 
data, it is called univariate. If it shows two 
distinct sets of data, it is called bivariate, and for 
more than two sets, maps are called
multivariate.
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DATA STRUCTURING: Mapping Choropleth (Multivariate) maps

Multivariate Data

Thematic maps can depict several sets of nonspatial data simultaneously. 
When a thematic map portrays exclusively one set of data, it is called univariate. 
If it shows two distinct sets of data, it is called bivariate, 
and for more than two sets, maps are called multivariate.
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DATA STRUCTURING: Mapping Area and distance cartograms
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80https://processing.org/examples/

size(640, 360);
background(0);
noStroke();

fill(204);
triangle(18, 18, 18, 360, 81, 360);

fill(102);
rect(81, 81, 63, 63);

fill(204);
quad(189, 18, 216, 18, 216, 360, 144, 360);

fill(255);
ellipse(252, 144, 72, 72);

fill(204);
triangle(288, 18, 351, 360, 288, 360); 

fill(255);
arc(479, 300, 280, 280, PI, TWO_PI);

https://processing.org/examples/


This lesson was developed by:

Robert Frans van der Willigen
CMD, Hogeschool Rotterdam
MARCH 2019

This lesson is licensed under a Creative Commons 
Attribution-Share-Alike license. You can change it, 
transmit it, show it to other people. Just always give 
credit to RFvdW.

http://creativecommons.org/licenses/by-nc-sa/3.0/

http://creativecommons.org/licenses/

http://empoweringthenatives.edublogs.org/2012/03/15/creative-
commons-licenses/
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http://creativecommons.org/licenses/
http://empoweringthenatives.edublogs.org/2012/03/15/creative-commons-licenses/
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