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Part |I: What is data visualization?
Part Il: Matching chart to task

Conclusions and takeaways



Part I:

Definitions of data vis
What makes up a chart



Answer #1: Philosophical

Data visualization is the practice
of giving to the

> Design challenge



Answer #2: Description

A Data Visualization:
information

 Converts (variables) into visual form

 Uses to represent the data values

> Technical challenge



From Data To Chart
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Anatomy of a Chart

Every part of a chart has a job to do

Beautiful Chart of Incredible Data

Title and legend provide
external context
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Journey to Understanding

A user understands a chart in a series of steps

External ldentification Recognize Encoding Query Details

| Beautiful Chart of Incredible Data |

mber 1

important nu

interesting number 2

Internal Identification Synthesis and Understanding

Beautiful Chart of Incredible Data
100 5

/\ If we don’t get our user
. here, the chart has not

done its job.

important number 1




Thinking, Visually

Reading a chart relies on two kinds of visual cognition

Beautiful Chart of Incredible Data

important number 1

interesting number 2

Beautiful Chart of Incredible Data

important number 1
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5
interesting number 2
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User Engagement:
Deciding to read the chart

Preattentive
Processing:
Fast, easily fooled

Attentive Processing:
Slower, deliberate,
more effortful



Connecting Chart to Persona

“I want it to jump out at me,
right off the page”

Familiar encodings
Gestalt principles
* |Increase salience

Perceived value of information
Interest /Motivations
Aesthetically appealing design

“First and foremost, a chart
heeds to be useful” |
* Appropriate chart b
* Design decisions support

the analytical task Data Analyst 10




Answer #3: Purpose

Data visualization is a form of

that

> UX challenge
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Part II:

Setting some ground rules
Connecting chart to task
Exploring the options
Leveraging design principles

12



without distortion or undue emphasis.
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Don’t Do This #1: Nonzero Y

Bar chart axes should start at zero
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Marks Matter #1

Best practices optimize for what the user needs to read the chart
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Marks Matter #2

How you draw the data affects what you see

Compare bar height

il

Read dot values

o

Focus on area under curve

See change btwn points

See size of change
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Change the Channel

Redefining a channel can emphasize different aspects of the data
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Change in Height
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Don’t Do This #2: Percentage scaling

Percentages in a pie chart must always add up to 100

40%

The number that |
read should not
contradict what my
eyes see!

110%

85%

1 pie = 100% Values = 235% 2?7
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Do This Instead: Percentage scaling

Bars don’t add up to a whole, so they can represent more than 100%

N o .

55 180 A

110%

235 A

Even small changes
can distort a user’s
perception of the
chart data
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Don’t Do This #3: Percentage scaling

Be careful with percentages in proportional representations in general
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2. Have a

Audience: Who am | talking to?

Context: What kind of information do they need?
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Know Your Audience

A chart’s purpose dictates appropriate design choices

CRYSTAL
GROWTH i
SDESIGN

Does Crystal Density Control Fast Surface Crystal Growth in Glasses?
A Study with Polymorphs

Published as part of a virtual special issue of selected papers presented at the 2010 Annual Conference of the
British Association for Crystal Growth (BACG), Manchester, UK, September 5—7, 2010

Erica M. Gunn, [lia A. Guzei, and Lian Yu*
School of Pharmacy and Department of Chemistry, University of Wisconsin - Madison, Madison, Wisconsin $3705, United States
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surface and bulk growth rates of three polymorphs in carbamazepine glasses. Crystal {” .

density has no controlling effect on the extent to which surface crystal growth is - &

enhanced over bulk crystal growth, in contradiction to models that relate fast surface 1
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Figure 3. Form Il crystals growing (a) at the surface and (b) in the bulk
at 313 K. Scale bar = 200 #m. Arrows indicate growth directions. (c)
Distance of growth vs time for crystals in (a) and (b). (d) Observed and
predicted XRD patterns of Form III crystals.
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A fin whale with a tracking
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of oxygen.
START OF LUNGE Lunge
After accelerating SPEED
into a school of |_ wGmiles |
Kail, the winale //%"' fout
opens its mouth. bt
0 6soconds
2SECONDS
Grooves in the
blubber between
the lower jaws
begin to expand.

3 SECONDS

Now fully open,

the mouth causes

massive drag and

deceleration. —

GLIDING |} LUNGE 3 ACTIVE
DESCENT \: FEEDING 4 ASCENT

4 SECONDS
The closing mouth

continues o drag Fluking pattern

as the whale Tail upstrokes

pushes forward. and — Possible lunge

P T |
1 W

YL Y |
W LA A |

10 miles
per hour

6 SECONDS
The whale starts to

filter out the krill s
and prepare for pethout

another lunge.

“5

T T
0 6seconds O 1 2 3 4 5 € 7 8 minutes

SONATIAN CORUM/THENEW YORK TV

Sources: Jeremy A Goldbogen: Nicholas . Pyonso,
‘Boiogy. 9 WHALI REUSTRATIONS Y RICHOLAS D (VNSON

Tone

Sequence

Level of complexity
Quantitative accuracy
Compactness

Level of abstraction
Annotations
Details/emphasis
User controls
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3. Have a

Who measured the data?
What perspective does it reflect?

Who is represented, how, and why?
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Data is Always Socially Situated

Georgia Lupi: http://giorgialupi.com/bruises-the-data-we-dont-see/
Johanna Drucker: Graphesis. Visual Forms of Knowledge Production
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something about the data

that they might not
otherwise have seen.

What does your user need to do, or see?
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Different Charts for Different Tasks

Charts can support different tasks

Compare objects side by side

Age group

B0+

75-19
70-74
65- 69
80- 64
55- 58
50- 54
45-49
40-44
35-39
30- 34
25-28
20-24
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Group things together

Show membership

Narrate a sequence of events
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Charts Facilitate Comparison

Choosing the right encoding helps the user to understand your data.

Stacked bar chart

Grouped bar chart Small multiples bar charts
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Radial bar chart

Rose diagram (length) Rose diagram (area)




Task Inventory

What are the user tasks that your chart should support?

Measure Height

5

Compare Heights (values)

SN

Compare Heights (proportions)

I
AT
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Assess Fithess for Task

Use the task information to evaluate different chart options

Stacked bar chart

75 5

Axis of important numbers
o w
o
| 1

Sets of Data

B series1 M Series2 [ Series 3

Measure Values
Compare Heights

e of stacks

Compare proportions

Grouped bar chart
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« of bars

Small multiples bar charts
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Spotlight: Racetrack Chart

The racetrack chart is a bar chart stretched around a circle

gl

D <D
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Spotlight: Racetrack Chart

Does this mean we can never use it?

7510

Increase inner
radius to reduce
the difference
between bars

\\\\ Reduce angle to
\\\ minimize distortion

\

Use in situations where quantitative
accuracy is not important
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Spotlight: Racetrack Chart

Finding the right context

Développement commercial

Les recommandations des clients et les réseaux de profession-
nels restent les principales sources pour obtenir des contrats. G ET 4 K N I K E F u E l
Ces réseau, les sites web et les actions de promotion

menées par les CCl, sont les actions qui ressortent

comme les moyens les plus efficaces pour signer de Fo R 5 DAYS STRAIGHT

nouveaux contrats.

Les moyens classiques de prospection, type HISTORICALLY, MORE MALE USERS HAVE HIT 4K NIKEFUEL FOR 5 DAYS

mailing, sont jugés peu efficaces, alors que
la recommandation des clients ou les STRAIGHT THAN FEMALE USERS. WITH THE STAKES AT AN ALL TIME HIGH,

réseaux de promotion seraient pergus WILL HISTORY REPEAT ITSELF OR BE TURNED ON ITS HEAD?
comme plus efficaces par leurs
apports pédagogiques.
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Spotlight: Radial Bar Chart

The radial bar chart is a stacked bar chart rotated around a point

Lots of bars focus
on trends/outliers
rather than values

Increase inner
radius to keep
center series from
getting lost

Use with cyclic data (annual cycles, etc.)
when accuracy is less important
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Spotlight: Radial Bar Chart

In some cases, the radial bar can be quite effective
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Spotlight: Rose Diagram

The rose diagram can be drawn as a stretched radial bar chart (length
encoding), or as a stacked pie chart (area encoding)

75

v
N/

X
Va
s

It's hard for a user to tell how to interpret the graph: they
have to guess which method you used.
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Spotlight: Rose Diagram

At first glance, the rose diagram looks like a radial bar, but it's
actually much more closely related to the pie chart




Spotlight: Rose Diagram

Regardless of its technical accuracy, there’s no doubt that the
original rose diagram was a very effective chart

DIAGRAM ar rue CAUSES or MORTALITY

This all comes back to understanding your purpose, and
what you are trying to accomplish with your chart.

APRIL 1855 to MARCH 1856 IN THE ARMY IN THE EAST. APRIL 1854 ro MARCH 1855

yaewtt
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Spotlight: Rose Diagram

A wind rose is a related graph that maps wind speed onto direction
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https://blog.weathercloud.net/announcements/2016/03/wind-
rose-diagrams-in-the-wind-energy-industry/



Final Selection

Which chart would you choose?

Stacked bar chart Grouped bar chart Small multiples bar charts
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Leveraging Design

Basic design principles can make a complicated chart clearer

 Labels
 Animation/introduction
* Keys and legends
* Highlight important data
e Color
e Text/object style
* Visual salience
* Interactions
 Dynamic annotations
* Tooltips to show values
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The Bottom Line:

Ultimately, the “best chart”
and the

Understanding that task will help
you to
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Summing up: Things to think about

What's your

is it for?
What are you trying to
What do people
What makes sense for
Which chart supports the

How can you
and a unique perspective?

to understand?

to add emphasis
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Want to learn more?

DATA
VISUALIZATION
SOCIETY

www.datavisualizationsociety.com

e Slack Group: 13,000+ members
e Medium Publication

 Tutorials, Fireside chats, Office hours with
experts, and more!

Monthly(ish) Boston/virtual meetups
channel
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Keep Iin touch!

www.ericagunn.com

M @Erica.Gunn W @EricaGunn
#UXPAB0s2020,

Let me know what topics you
would most like to see in future
articles and my book

@EricaGunn
#UXPAB0s2020

<« @EricaGunn
D p #DataVisualizationSociety
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