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4. Chart Aesthetics
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Session 2 [www.interaction-design.org/literature/topics/gestalt-principles]

Gestalt Principles

The Gestalt principles are the “laws” of human perception.

They describe how humans group similar elements, recognize patterns and
simplify complex images when they perceive objects.

Designers use them to organize content on charts, dashboards, websites, and
other interfaces so that they be aesthetically pleasing/easy to understand.
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Session 2 [www.interaction-design.org/literature/topics/gestalt-principles]

Gestalt Principles

“Gestalt” is German for “unified whole”.

The first principles were devised in the 1920s by German psychologists
Wertheimer, Koffka (“the whole is greater than the sum of the parts”), Kohler.

Aim: understand how we gain meaning from the chaotic stimuli around us.

The Gestalt principles are a set of “laws” which address the natural
compulsion to find order in disorder. According to this, the mind “informs”
what the eye sees by perceiving a series of individual elements as a whole.
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Gestalt Principles

= simplicity

= continuation

= proximity

= similarity (invariance)

= focal point

= [somorphic correspondence
= figure / ground duality

= common fate”

= closure*

= uniform connectedness”
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Gestalt Principles — Simplicity

The brain has a preference for simplicity — it tends to process simple patterns
faster than patterns that are more complex.

Lesson: arrange data simply and logically wherever possible.

Steve Bob Amy  Gerald Peter Fred Annie Nutty Barmy Nutty Steve Gerald Peter Annie Barmy Amy Fred



Steve

Gestalt Principles — Continuation

Our eyes group things that are aligned (e.g., sorted from high to low).

In the chart on the right the eyes follow a continuous path; it makes the
whole chart more readable because of the continuous downward direction

Lesson: arrange objects in a line to facilitate grouping and comparison.
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Gestalt Principles — Proximity

Objects/shapes that are in proximity (close) appear to form groups.

The effect generated by the collected group is more “powerful” than that
generated by separate elements.

Elements which are grouped together create the illusion of shapes/planes in
space, even if the elements are not touching.

Lesson: understand the chart’'s priorities and create groupings through
proximity that support those priorities.
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Gestalt Principles — Proximity
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Gestalt Principles — Proximity
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Gestalt Principles — Similarity

Stimuli that physically resemble each other are viewed as part of the same
object; stimuli that don’t are viewed as part of a different object.

Similarity and proximity often come together to form a visual hierarchy.
Either principle can dominate the other, depending on their application and
combination.

Lesson: use similar characteristics to establish relationships and to
encourage groupings of objects.
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Gestalt Principles — Similarity
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Gestalt Principles — Similarity

Making things similar can reduce
cognitive load (colour). I I

Steve Bob Amy  Gerald Steve Bob Amy  Gerald
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Gestalt Principles — Focal Point

In opposition to similarity, the focal point principle states that distinctive-
looking objects can create a focal point.

To highlight one salesperson’s performance, make their bar graph color
different.

Lesson: use different characteristics to highlight and create focal points.

Steve Bob Amy  Gerald Peter Fred Annie Nutty Barmy Nutty Steve Gerald Peter Annie  Barmy  Amy Fred



Gestalt Principles — Correspondence

People interpret and respond to images based on past/shared experiences (in
particular, for the selection of chart colours).

Red is often associated with “bad” and green with “good” (colour-
blindness?). We can colour-code charts accordingly.

Lesson: stick to well-established conventions/best practices (even if boring!)
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Gestalt Principles — Duality

Chart elements are either perceived as figures (focus) or as (back)ground.

Foreground objects are promoted by the brain, background objects are
demoted.

Strong contrast makes it easier to distinguish between the two types of
objects.

Lesson: ensure there is enough contrast between the chart foreground
(figures) and their background.
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Gestalt Principles — Duality

Because of the low contrast between the figure and background in the chart
on the left, there is an additional cognitive load.

Increasing the contrast on the right improves readability.
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Decluttering

Clutter is the enemy!

Every element on a page adds cognitive load
= identify and remove anything that isn’t adding value

= think of cognitive load as mental effort required to process information (lower is better)

Tufte refers to the data-to-ink ratio — “the larger the share of a graphic’s ink
devoted to data, the better”

In Resonate, Duarte refers to this as “maximizing the signal-to-noise ratio”
where the signal is the information or the story we want to communicate.
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Decluttering

Things «=More things

Use the Gestalt Principles to organize/ 8
highlight data in the chart. 6
4
Align all elements (graphs, text, lines, etc.): ’
s, . O
= don’t rely on eye, use position boxes and values G % T B Y b T %
Charts: .
= remove border, gridlines, data markers :
5
= clean up axis labels :
= label data directly : .
0 More things

Jan Feb Mar Apr May Jun Jul Aug Sep
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Session 2 [L.C. Muth, https://blog.datawrapper.de/fonts-for-data-visualization]

Decluttering

Use consistent fonts, font size, colour and alignment.

Don’'t rotate text to anything other than 0 or 90 degrees (however:
English/French incompatibility with vertical text).

Use white space:
» margins should remain free of text and visuals
= don’t stretch visuals to edge of page or too close to other visuals
= think of white space as a border
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Session 2 [akshaymishra.weebly.com/colour-theory.html]

Colour Theory

It is a complicated topic — here is a start:
= http://www.deanenettles.com/webexamples/colorexamples/

= https://www.sessions.edu/color-calculator/

Colour wheels:

Primary Colours Secondary Colours Tertiary Colours
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Colour Schemes

Achromatic (colourless, using only blacks, whites and grays)

Monochromatic (1-colour schemes)

Complementary (colours directly across from each other on the colour wheel)

Split complementary (2 of the 3 colors are adjacent; 1 of the colours is opposite)

nocce

DATA VISUALIZATION AND DASHBOARDS



Colour Tips

When it comes to colour, less is more: use it sparingly (graphic designers are
taught to “get it right, in black and white”).

Based on the Gestalt Principles, monochrome schemes can be effective.
When appropriate, pick corporate identity scheme (this maximizes buy in).
Create a template (and stick to it).

Upload images to see what charts look like for flavours of colourblindness:
= https://www.color-blindness.com/coblis-color-blindness-simulator (not the only tool)
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Size Considerations

Assuming that the charts has been decluttered:
= things of equal importance size similarly

0 2 4 6 8 10
Variable A

= other things scale to importance

Annual sales performance

$29.6K
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% of total sales

Emily Bike
Richard Bike

Frank Sled

Emily Sled M
Steve Bike . 2.03%
Richard Sled .
Sandra Sled .

i
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Position Considerations

How should the elements be placed in a chart/dashboard? 1 >
>
In the West, most people start at the top left and zig-zag
all the way to the bottom right.
Simple rule: don’'t make people work too hard 3 g 4
" main message: top left/top right

= info in order of preference
= people concentrate less as they scan so get less complex as you move to bottom corner
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Sales Dashboard

$29.6K

$59.2K

P B e

arson

Salesperson @Emily @Frank @Richard ®Sandra @ Steve

Steve $3.400.00 Emily $7.450.00

Sandra
$4,500.00

Frank
$6,750.00

Richard $7,500.00

$ sales by Mc

Salesperson

$1,600

$1,400

$1,200

$1,000

$800

$400

$200

$0

January

ynth and Salesperson

)Sandra @ Steve

@Emily @Frank @Richard

February March April

May

June

July

August

September

October November December

$ sales

Richard $6K

Product @Car

s by Product and Salesperson

@Bike @Sled

Emily $4.5K

Frank $3.5K

Steve $2.5K

Frank $2.4K

Richard $1K

Emily $2.2K

Steve $0.6K | Steve $0.3K




Total Sales

Sales Dashboard
Annual Sales for 2017 $296K

$3,400
$3,100 $2.950
$2,500 $2.200 $2,500 $2 200
$850

January February March April June July August September  October = November December

Emily $2,200.00 $4,500.00 $750.00

Frank $2.400.00 $3,500.00 $850.00

Richard $1,000.00 $6,000.00 $500.00

Sandra $4,000.00 $500.00

Steve $600.00 $2,500.00

$7.500

Product ®Bike @®Car ®S|ed



Session 2

Suggested
Reading

Chart Aesthetics
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The Practice of Data Visualization
Essentials of Visual Design

The Mechanics of Visual Perception

Visual Design (except for The Grammar of Graphics)
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https://practicedataviz.com/PDV-EVD-mvp.html
https://practicedataviz.com/PDV-EVD-vd.html

Session 2

: Comment on the aesthetics of the following
Exercises charts, according to:

Chart Aesthetics = Gestalt principles
= yse of colours
= [ack of clutter
= size and position

= etc.
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... to make a black voter
a likely Republican?

What would it take...

..to make a white born-again
Protestant a likely Democrat?

Voting probability, %
Log-odds scale Dem «|»Rep Dem «|» Rep
95 9 85 80 70 60 50 50 60 70 80 85 90 95

| | | |

Average US voterin 2017-18 @
53.8% Dem

l and born-again, church-
going Protestant
l and male
l and aged 25
and lives in l
arural area
and never L
attended college

and earns L
$100,000

Black

@ Average US voter in 2017-18

Sex
The gender gap is bigger among blacks
than for any other racial group.

Age
Older voters generally tilt Republican.
Among blacks, however, this pattern is
reversed. This may be because the elderly
were more exposed to segregation.

Education
More schooling increases Democratic
support in all racial groups, but the
education gap is largest among whites.

and lives in
the West

Sources: YouGov; The Economist

is 55.1% is 51
Republican

53.8% Dem

White

and born-again,
| church-going
Protestant
and femaﬂ
and aged Zd
J and lives
in a city
l and has a post-
graduate degree
J and earns
$15,000

and livesin
the Midwest

2%
Democrat

Republican concern about the budget deficit
increases sharply; Democratic concern declines

% who say is a very big problem in the country today
The coronavirus The affordability Quality of
& Rep/ outbreak of health care public schools
Lean Rep
79
= Demy/ e, 68 70 82 69
Lean Dem 58 58 .\. 56 43
“ I\ 40
o Total 37 \ 47 40 36 gg
1 31
—[_T_T—lﬁ_r —[_T_T—[_T—["
'16 21 '16 21 16 21
The federal Economic Unemployment Condition of
budget deficit inequality infrastructure
71 72
56
55 49 57 ._0\\‘_. 60 45 4 1
21
'16 21 '16 21 '16 21 '16 21

Note: March 2019 and earlier wording for economic inequality was “The gap between the

rich and poor.” See topline for details.
Source: Survey of U.S. adults conducted April 5-11, 2021.
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The Roller Coaster Ride of Tableau’s Stock

22 Jul 2015

$150 Stock reaches all-time
high of $128.74
23 Jul 2018
Zen Master Andy Kriebel’s
25 Feb 2014 45th birthday
$125 Stock continued to soar on 6 Nov 2015 Stock takes a dive
year-over-year quarterly Shares jump nearly 20% as
revenue growth of 95% earnings easily beat estimates
$100 : 101.45
Aug 2016
Subscription model begins
paying off. Shares rose 12.5%,
driven by impressive 2Q results
$75 6 Aug 2015
Lost nearly $19M in Q2;
stock plummets 23%
3 Nov 2017
$50 Reported revenue of
May 2014 8 Feb 2016 $214.9M, missing the
Wall Street pessimistic 1Q guidance came in well consensus estimate of
ahead of the Q1 earnings call below targets; shares $219M
plunge over 50%
$25 27 Jun 2016
Stock drops 9.2%
amid Brexit fears
$0
Q22013 Q42013 Q22014 Q42014 Q22015 Q4 2015 Q22016 Q4 2016 Q22017 Q42017 Q22018 Q42018

SOURCE: Yahoo! Finance eeee DESIGNED BY: Andy Kriebel | @VizWizBI



BAD ISN’T GOOD FOREVER: JAPAN

Japanese Nikkei Index ==JGB 10-Yr Yield (%)
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Weddings in Australia
The most popular wedding dates form repeating or sequential number patterns.

2000 10/11/12 o

11/11/11

2500 10/10/10

Number of weddings
o
=

=

500

2007 2008 2009 2010 2011 2012 2013 2014

Graphic: Inga Ting | Source: ABS 2015
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