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Overview

The increasing use of information graphics as a communication tool presents serious problems.
Data can be presented without a clear context, using isolated facts and without proper
citations. Professionals lacking an understanding of information design principles use software
that provides inadequate templates and guidelines. Misrepresented information adds further
to a loss in understanding.

Technical barriers also impose problems in today’s digital information visualization pieces.
This topic is tested in-depth in essays by Elisabeth Bumiller, We Have Met the Enemy and
He Is Powerpoint (2010) and Edward R. Tufte, The Cognitive Style of PowerPoint: Pitching
Out Corrupts Within (2006). These essays explain how an over-dependency on presentation
software with rigid slide templates can result in a failure to communicate ideas accurately
and completely.

In his book The Visual Display of Quantitative Information (1983), Edward Tufte coined
the term “chart junk” to describe unnecessary or distracting design elements in infographics.
Other information theorists include William Cleveland (The Elements of Graphing Data,
1994), Robert E. Horn (Visual Language, 1998), Robert Jacobson (Information Design,
2000), and John Maeda (Design by Numbers, 2001).

Prominent designers working in the field include Massimo and Lela Vignelli, the partners
of Pentagram (Ideas on Design, 1987), Nigel Holmes (Designer’s Guide to Creating Charts
and Diagrams, 1991), Erik Spiekermann, and Gerlinde Schuller (Designing Universal
Knowledge, 2008).

These two groups direct their research at two specific populations: the first composed of
data analysts and scientists and the other composed of graphic designers.

This study explores the population that falls into the gap between these two user groups:
those charged with creating financial, corporate, scientific, and academic presentations.
They will find the guidance in this project to be exceptionally helpful. The end result will
help raise the level of graphic language, and improve their literacy skills in information
graphics in order to communicate more clearly and more effectively with their audiences.

Visual information tools are needed to help improve the transmission and understanding
of information. It is important at a time when information and communication work within
the scope of a global world that we consider the potential and limitations that the majority
of the population currently has in order to transmit visual information successfully.
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Objectives

Anyone who prepares a presentation must realize how difficult it can be to overcome an
audience’s short attention span, distraction, and information overload. Ineffective or
haphazard use of information graphics can actually make these obstacles greater.

The lack of mastery in how to communicate knowledge rather than to just display information,
along with the problem of not having formal education on the creation of visualization
displays and how to interpret their content, are some of the challenges that might prevent
the development of proper information visualization projects. This is especially evident in
the presentation of financial data, as well as business, scientific, and academic research.

Visualizing Information Graphics (VIG), will enable users to create more meaningful and
engaging presentations that incorporate the theory and principles of information graphics
by using interactive tools on the Web site. Users of this Web site will increase their knowledge
about graphic design literacy and gain the ability to evaluate the effectiveness and integrity
of an information graphic.

This thesis project examines the impact of graphic design choices in creating information
graphs with integrity, where design remains consistent to data. The purpose of a graph is to
fairly convey the story in the data. Every element in the graph should support that objective.
Special effects, text boxes, and decorations detract from integrity if they interfere with the
accurate perception of the data.

This project will integrate a wide range of interrelated research about information, design
and users.

1. IThave created a Web site on the topic of Visualizing Information Graphics (http://www.
designofvig.com), in order to show how design principles can be shaped to fit specific
contexts. Leading research findings are distilled, interpreted, and integrated for easier
comprehension and application.

2. Users of this Web site will increase their knowledge about graphic design literacy and
gain the ability to evaluate the effectiveness and integrity of an information graphic.

3. Final project elements include an interactive Web site (www.designofvig.com), videos
and pdf downloadable tutorials, and a motion graphic video for social media.

4. Presenters in the worlds of business, finance, healthcare and education can use the
content in this project to communicate more effectively across multiple platforms.

5. The project serves as a valuable resource for students, professionals, and academics.

In addition, I created a Web-based survey of professionals in a variety of disciplines to
assess levels of user knowledge and understanding of information graphics. Research
results and analysis can be found at (http://www.designofvig.com/survey.pdf)
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Audience

Resources

The primary audience for this project consists of students, professionals from the financial
and business fields, and people who make presentations about their academic and
scientific research.

In order to better adapt the thesis project for this target audience, an online survey was
distributed during the spring of 2011. The results gave a clearer picture of what information
was needed in the Web site and the main area of interest.

The secondary audience comprises teachers and students in graphic design, visual
communication, and image theory fields, who can use the site as a reference for analysis
and practice.

The research sources used for this project are:

Critical readings of academic papers and articles in the areas of graphic design, visual literacy,
visual intelligence, communication, computer graphics, scientific visualization, cartography,
statistical representation, visual perception of cognitive science, and information visualization.

Web-based survey where participants answer information retrieval questions based on
a series of visualizations characterized by varying levels of aesthetic attractiveness. This
online survey (http://www.designofvig.com/survey.pdf) allowed one to investigate and
measure both perceived aesthetics as well as the efficiency of retrieval tasks across a set of
three different data visualization techniques: line, bar and pie charts.

Attendance at courses on data and visualization of information. Interviews with members
of the University of Baltimore School of Design and Communications, and the School of
Information Arts and Technology.

Professional works, blogs, essays and research web sites, where information and
documents on the subject are published.
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Market

Two groups create existing Web sites about information design.

The first group consists of information theorists and specialists in data visualization with
a high academic level of information. These sites have little interactivity; they feature long
texts and few images that may be unnoticed by the reader.

The second group consists of interaction designers that provides eather great examples of
visual depiction techniques and methods or shows conceptual uniqueness and originality in the
choice of a subject.

VIG appeals to a wide range of users who share a common interest, visualization. Their
specific knowledge on information visualization can’t be guaranteed but the aim of this
project is to help them create a broader and more comprehensive perspective on the subject.
In this way, they may advance toward a better design of visual graphics and improve their
communication of information.

In this Web site, the content is transformed into visual information after being subjected
to statistical processing and organization, should be interesting (significant, relevant) and
should have integrity (accuracy, consistency). Graphics serve as an analytical tool for the reader
to use to acquire a better understanding of the information.
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Process

In the spring of 2010 I attended the course “Presenting Data and Information” with Edward
Tufte, the expert in the presentation of informational graphics and pioneer in the field of

data visualization. The course is an intensive one-day and includes all four of Tufte’s books,
which he uses as high-resolution handouts. It had the entire atmosphere and protocol of a lecture.

The course was a fantastic experience, but the information can be dry at times, especially
since the person attending the course spends all day reading through about a half dozen
sections in his books. Another part of the course was focused only on how to avoid PowerPoint.
Again, everything was presented directly from the books. During the break and at the end
of the course I talked with the people sitting next to me who were not designers and had
attended the course to learn how to improve their presentations. They were confused; they
felt that the solutions to solve the problems they have at hand were not presented in this
course or the books they got. I came to the conclusion that the approach that Tufte offers is
perfect for people with knowledge on the subject. I wondered how many of the four hundred
attendees benefited from the seminar and learned how to apply the principles presented to the
problems they have at work.

I started reading many books on data visualization, statistics, information graphics and
information design.Visiting as many Web sites and reading as much as I could find on the
subject, I started to develop the idea of creating a place where the pros and cons of any
standard graphic technique—bar graphs, line graphs, area graphs, pie charts, scatter plots,
etc.—would be presented. Specifically important for the development of the project was The
Wall Street Journal Guide to Information Graphics by Dona M. Wong, an essential reference
for designers of charts and graphs. An additional important resource is the book Universal
Principles of Design by William Lidwell, Kritina Holden and Jill Butler, an extensive explanation
of 100 important design principles.

In the spring of 2011, I developed and distributed an online survey where participants answered
questions based on a series of visualizations characterized by varying levels of aesthetic
attractiveness. The results of the survey (http://www.designofvig.com/survey.pdf) guided
my research and helped to define the project. The survey results showed that users wanted
more information on choosing the appropriate format for visualizing their data plus tips on
how to improve the look of their infographics.

During the summer and fall of 2011, I designed an interactive Web site intended to be used
as a reference or starting point for research on the application of graphic design elements to
information graphics. During the summer and fall of 2011, I designed an interactive Web site
intended as a reference or starting point for learning about the application of graphic design
principles to information graphics. I wrote the site content and created a motion graphic to
promote the project (a short .mov file that can be viewed on the Web site and also sent as a
viral video through social media tools). I also created short video tutorials on how to use Word,
Excel, and Powerpoint software to create infographics.
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Design elements

Name and logo

®
VT Visualizing Information Graphics

How to design effective charts and graphs

The name of the project had to connect the three main aspects of the project. “Visualizing” is an
active word, a variant of visualize that describes the action to form an image. “Information
graphics” refers to the graphic representations of information, data or knowledge. A subtitle
was added in order to describe the goal of the Web site. From a literal integration of these
three words came the idea for the logo which interlocks and merges the letterforms of the
three initials into one design.

Color palette

Chart styles Case studies  Tutorials Resources

Line chart Bar chart

Pie chart A chart Word Glossary
B chart Excel Bibliography|

In this project color is used to visually identify the separate sections of the Web site and
support easy navigation. The project color palette was also applied to the introductory video.

Typefaces
Georgia Verdana
Regular Regular
ABCDEFGHIJKLMNOPQRSTUVWXYZ ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz abcdefghijklmnopgrstuvwxyz
1234567890 1234567890
Bold Bold
ABCDEFGHIJKLMNOPQRSTUVWXYZ ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz abcdefghijkimnopqrstuvwxyz
1234567890 1234567890

The choice of typefaces for the Web site is restricted to what is installed on a user’s machine.
Georgia was chosen for titles and subtitles. It is a serif typeface designed for clarity on a
computer monitor, even at small sizes. Georgia is part of Microsoft’s core fonts for the Web
and is preinstalled by default on Mac OS and Windows-based computers. Verdana was chosen
for body text and chart labels. This sans-serif typeface is also designed to be readable at small
sizes and is available on practically all Windows and Mac OS computers. If the user should not
have these fonts available, the Web site will substitute a default type face.
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Web site Features

Introductory Video

This project (www.designofvig.com) shows the process of preparing information graphics
that incorporate theories and principles of graphic design. The introductory video gives a
summary of what the Web site is about and how to use it.

VIG Visualizing Information Graphics

Visualizing Information Graphics.
How to design effective charts
and graphs.

Introduction s prjet showsthe process
of preparing| mfm'mal»fm;:,lﬂlm

that incorporate theories
principlesof graphic design.

n w0 o130 il
Skip Intro >
© 201 Mariana Mora Caso. Al Rights Reseed | Abovt this website
8eo0o VIG Visualizing Information Graphics
{«.[.2 ) [+ ] htp:/ fwww.designofvig. com/index. i ¢ Q- Google >

How to design effective charts and graphs

L3
Vg Visualizing Information Graphics

Resources

Introduction s project siows he process
of preparing information graphics

principles of graphic design.

< &R

u al

@ »

o130 il 3

n oots

Skip Intro >

Mariana Mora Ca | Ci

The visual presentation of data through spreadsheet software appears easy to produce, but
without an understanding of design principles important information may be lost
or misrepresented.

11



()
VIg | Visualizing Information Graphics

800
[« ] >} [+ ] http: fwww.designofvig.com/index.ntmi

VIG Visualizing Information Graphics

o
Vg Visualizing Information Graphics

How to design effective charts and graphs

Case stupiss Turomis Resources

Introduction  ms et shovs the proces
e e
RS
princplesof graphic design.

Our study shows that many non-designers lack skills and tools for
presenting data properly.

x 50% adapt graphics from previous presentations

x 30% use standard templates

818 x 20% delegate the design
n L)

‘Source: hitp://wvew moracano.com/vigsurvey pdf
" oosn

o130 el 3

Skip Intro >
®

Our study shows that many non-designers lack skills and tools for presenting data properly. 50%
adapt graphics from previous presentations. 30% use standard templates, creating default

presentations even when the information is different. While the other 20% delegate the design
and are unable to evaluate the results.

None of these methods create the best relationship between the information and the chart design.

800 VIG Visualizing Information Graphics.
[« ] > ] [+ ] http:/ rwwew designofvig.comyindex.htm!

¢ Q- Google
e . oo . .
V Visualizing Information Graphics
How to design effective charts and graphs
G s : B
Introduction s prjet shows the process
e e
e ncorporste thorks and
principles of graphic design.
' Line graphics
show changes A~/
Es over time Skt
Muie Vertial
-
Horiontal
" 00:57 01:30  seetl] 33
Skip Intro >

This project, allows users to learn how to properly incorporate theories and principles of design in the

creation of information graphics. We will help you select the appropriate graph to use by
understanding their strengths and weaknesses.

800 VIG Visualizing Information Graphics.
[ <[> J [+ ] hup:s www.designofvig.comy index.humi

¢ J(a- coogle O)

o
V Visualizing Information Graphics
How to design effective charts and graphs 4

Introduction misprjec shovs the process
g kel g b
s e
e e

How to use elements of design

a2 |[T| #H &1 &

DATA FORMAT TYPE GRIDS SIZE COLOR

Headline ofthe chart

" on

0130wl 3

Skip Intro >

Once you have chosen the type of graph to use we will help you understand how each design
element can be used to improve the presentation of you data.

Interested in learning more? Continue exploring Visualizing Information Graphics.
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Chart styles

[ <[ » || + [@hwp: jwww.d ig.com/index_t fgraph.html ¢ M Qr Google [+)

Visualizing Information Graphics
How to design effective charts and graphs

CrART STYLES 'CHART ELEMENTS CASE STUDIES

RESOURCES

Chart Styles Each type of graph has ts

Shaitiesl s ey e, B2 o= T LI )
e = =1 BN k=l el

Each type of graph emphasizes different aspects of your data.
Choose an appropriate graph for your audience and purpose

Write an action statement as a heading, look at the verbs in the statement to get an idea for
the best chart to present your data. Graphics should convey information that supports what

has already been discussed in the text or present new facts. It should help the reader
understand and remember key information such as:

Showing changes over time or demonstrating a trend
Line charts are the best choice when you want to emphasize continuity over several

months or years. The slope of the line tells viewers in a glance the direction of the
trends. Look for key words such as "grow," "decline,” or "trends."

Comparing the relative values of two or more items
Bar charts are often the best way to compare a set of individual items or several sets of

related items. The bar's length corresponds to its ranking; the bar's label identifies the
item. Look for key words such as "ranks’ or "compares.”

Comparing parts of a whole

When you want to highlight one part of the whale, it is best to use pie charts. The
number of pie slices must equal 100 percent, and each slice should be easy to see and
interpret. Look for key words such as "percentage,” "portion," or "share.”

© 2011 Mariana Mora Cano. All Rights Reserved | About this website

Each type of graph has its advantages and disadvantages. In this page the user can choose
which graph to use depending on the data and audience. The wheel is an interactive
element of the page that guides the user and links to other pages of the site.

Chart elements

800
ﬂu + |6 hup:/ fwww.designofvig.com/linechart_line.html ¢ M Q- Google [+)

*
‘, Visualizing Information Graphics
How to design effective charts and graphs
CHART STYLES CASE STUDIES TUTORIALS Resources
1 Line graphs are used to track
Llne Chart small changes over periods of S T E 6
time. They record individual data -
values as points on the graph. Forsar Tore. Suze Cows.
e Elements of a Line Chart
Line graphs are used to track changes and trends over periods ”
of time or categories. Holiday Sales Growth
This type of graph displays information as a series of data points connected by straight s
line segments. It is ideal for showing trends in dats at equal intervals, especially when
there are many data points and the order in which they are presented is important. e
Some of the strengths of line graphs are:
Shawing massive amounts of data in a very small space. © 207
Sy
Lines are best usad to display stock prices and index values. = .
Enabling the viewer to make predictions about the results of data.
10
Marked Line
Helps identify and compare individual data values and changes 5
for more than one group.
o T T T T T T T 1
P Jan Feb Mar Apr May Jun ul Aug
E ? 1s a type of line chart in which lines do not overlap because Fikuiil
thevar lative at each point.
Sources: The National Bureau of Econormic Research
© 2011 Mariana Mora Cano. All Rights Reserved | About this website

This section presents the three graph types discussed on this project: line, bar and pie charts.
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Chart elements

14

In this section, the left side menu has an interactive horizontal, accordion effect. For every type
of chart a different graph shows on the right side of the screen. A roll over effect explains each
element of the chart. The same behavior applies to all other pages in each type of chart.

Line graphs are used to
track small changes over
periods of time. They record
individual data values as
points on the graph.

Bar charts use bars that are
proportional to the values
they represent. They are
useful for comparing groups
of data.

Pie charts or circles graphs
represent different parts of a
whole. Percentages must add
up 100%.

800

VIG Visualizing Information Graphics

+ | http:/ /wwdesignafuig. com linechart_line.html

°
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How to design effective charts and graphs

¢ Q- Google

Cur srviss Case sruvies Toromus Resounces

‘Line graphs are used to track
‘small changes over periods of
time. They record individual data
~alues as points on the graph.

Line chart

“This type of graph displays information as a series of data points connected by straight
line segments. It is ideal for showing trends in data at equal intervals, especially when
there are many data points and the order in which they are presented is important.
Some of the strengths of line graphs are:

Showing massive amounts of data in a very small space.

Lines are best used to display stock prices and index values.

Enabling the viewer to make predictions about the results of data
Marked Line

Helps identify and compare individual data values and changes
for more than one group.

Stacked Line
s atype of line chart in which lines do not overlap because
they are camulative at each point.

It =10

Data Foour T Guans S

Elements of a Line Chart

Holiday Sales Growth

Month

Sources: The Nationsl Bursau of Ezonarmic Resesrch

600

© 2011 Mariana Mora Cano. All Rights Reserved | About this website

VIG Visualizing Information Graphics

_vertical-html

e
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Cunsr srvzs m Casmsruvies Tutomuis Resovuces

< Q- O

Bar charts use bars that are
proportionalto the values they
represent. They are useful for
comparing groups of data.

Vertical Bar
Consider using a column chart when you want to compare the
data for numerous categories side by side.

Horizontal bar graphs use the Y-axis (vertical line) for labeling and the dependent variable

Bar chart

Torizontal B
se when ranking items by the same characteristics and for
ions over time der diffe &itions,

on the horizontal scale. The layout gives more room to fit text labels for categorical
varisbles on the Y-axis, and the bars can point clearly in differentiated directions, either
negative and positive. Some of the strengths of horizontal bar graphs are:

They have space-saving characteristics compared with other types of bar graphs.

They can display a ranking relationship in descending order.

Multiple Bar
ses two or more sets of interrelated data, facilitating
-omparison between more than one phenomena.

®E m T HE | &

Dan Forur T Gauns s Coun

Elements of a Horizontal Bar Chart

Use of Social Media

Facebook 71

E-vail a1

Type of Media

Tuitter 4t
Other Social
Network Ot

o
Percent change by 2010

Sources: Loca Commerce Honkor - Wave 14 (BIA Kelsey snd ConStat)

© 2011 Mariara Mora Cano, All Rights Reserved. | About this website

800 VIG Vi

t_pie.ntm|
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¢ (@ Google O,

Cuaxr srvizs Cuse srupies Torouais Resounces

1 Pie charts or circle graphs.
Pie chart ‘represent different parts of
awhole. Percentages must
add up to 100%.
Pie
Consi ing a pie chart: ina simple and dear way
abreakdown of a whole.
Exploded pie
ights as the chart with small
proportions of awhole.
Bar of pie
‘Emphasize certain elements of the chart by moving them into a
that toalarger

This type of chart graphically represents ane component of the circle. The total value of
one siice will be represented by anather bar of a column. The percentage labels in the bar
chart only represent the individual slices that were moved to the secondary chart; they do
not total 100%.

Some of the strengths of  bar of pie chart are:
Displaying relative proportions of mutiple classes of dats.

Shawing areas proportional to the number of data paints in each category.

s I T O &

Darn Fouur T Guns Sux couon

Elements of a Bar of Pie Chart
Percentage of Languages in School

French  Spanish

EEY Portuguese

croatian

(2 mandarin

English

Sourcas: New York State Education Department

©2011 Mariana Mora Cao. All Rights Reserved | About this website
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Case studies

For each type of chart a case study was developed. The process was organized in four sections:
Prepare the Data, Format, Type and Color.

ing Information Graphics
<« | » | [ + | nhttp:y jwaw.designofvig.com/example_Line1data.htm| ¢ Q- Google O,

V Visualizing Information Graphics

The Line ChaI't example How to design effective charts and graphs oo o s
displayed on this page LineChart  Tcsamecipinntotic

page a possible way
Example of showing multiple sets of data

represents a possible way of e
showing multiple sets of data CIETED [N
trends in series over time. Step  Frepare the pats.

RESOURCES

First, look at the data values that are encoded in the tables on the right. The table on the left Temperatures n NY City forFebruary2010 iy
Shows daily temperatures in degrees Fahrenheit recorded for 28 days in February 2010, This Day Temperature Day  Temperature
data was obtained from the National Oceanic and Atmospheric Administration's web site. High  Low High Low  Add levels of information by

S TR IO et
Next, the data needs to be translated into visual language. In this case, because the numerical 2 EELN 16 30°F 35°F to make the chart interesting.
ot s iip U i B oo o B B il B sl
orGanzing the dat nts o categaries: Day (ategorca and Temperatue (quantitatve) B B e
& il - =E Day Temperswe  Day Tempersture
¢ wrowr| o wromr e e
7OUBAE S| a1 ERESSE o |w Sr v
s F 2F | 2 2wF 3 o= see | e
A B -
o e wr| w wr wv  Se———
e e
1o 3F ¥ | 36 a0F mE 5 ST er | x e e
A
14 39°F 30°F 3 4CF 3SF w sreoaws | m o ossE o wr

Mariara Mora Cano. All Ri |

+ | http:/ /www.designofvig.com/example_Barldata.htmi ¢ Q- Google
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Bar chart exercise compares G s
the relative value sets of data EerChactss hae s
Example and pays less emphasis on time.
across categories and pays
less emphasis on time. PR RESSS RS
Step 1: Prepare the Data.

Population is shown in millions. ‘World Urbanization Prospects, The 2007 Revision.

The data needs to be translated into visual language. Start by organizing data into

categories: population in millions. (quantitative) and countries {categorical). Next, the e 0 roestUrban Agdiomerstions|n 19752000 3ncl 2025

categories are compared by years 1975, 2000, and 2025 (time). 1975 | 2000 2025

1. Tokyo Jpan 288 1. Toyo,Japan 345 | 1. Tobyo,sagan a4
The idea in this example s not to represent the 10 cities on the table. Instead, only the 5 2 Newlorknenark USA 159, 2. NexcoCiy oo 180 | 2. Bombay, ndia 284
cities that are present in the three years: Tokyo, New York, Mexico, Sao Paulo and 3 MexicoCity Merico 107 3 NewVorkNewark USA 173 | 3. Do inda 25
Calcutta. The objective is to compare their growth or development. 4 Oskasobe span 98 4 Sioraulosrad 1731 | 4+ ohaa sangacesh 220

5. S50 paul, sl 5 Bombay ndia 161 | 5 ssoradasaal 204
The order in which the categorical (countries) subdivisions will be displayed is based on the & Los AngoesongBech 89 6. Shangai,Chine 152| & MerkoCit e 210
quantitative (population) values. This type of relationship is called  ranking bar chart. This sontaana,Ust. P a— 31| 7. Newrorkeuark usA 206
type of chart always works best if you follow the Gestalt principle of visual perception 7. BUBNGH AES AGETNG B8 3 b 1o 124] & Calauteinda 05
Proximity which is often the best concept for arranging content into various topics. & pas France [ v
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V Visualizing Information Graphies

. How to design effective charts and graphs b = =
T TR ... i
The Pie chart example ==

Pie Chart “The following example presents a

presents a possible graph e
shares of categories.
that compares data as a
. @ Format © Type @ Color
whole and focuses on relative el el e s i

Step 1: Prepare the Data. percentage does each part, or data group, have of the whole?

shares of categories. The tble on the right provides two diferent responses from cticy questns on the  Asian Ancestries, Inclucing Natve Havalian and Paci 2000
T5c0 e, e anser shows e el s o o g Hembers
of these groups were asked to indicate one or more categories of racial or ethnic origin. e —
st oo e st A, i ot Howegons ond o o

oRIALS Resources

First, we will look at the table and determine the "whole for the data and also what the
different parts, or data groups, of the whole are so we can use a Pie chart for this example
The whole is the total number of the population that responded the census. The next
question is: How many groups are there? We will start by organizing each data group by
countries and subregions: (1) Southern Asian includes Asian Indian, Bangladeshi,
Pakistani, and Sri Lankan, (2) Southeaste Asian includes Cambodian, Filipino,
Indonesian, Laotian, Malaysian, Thai, and Vietnamese, (3) Easter Asian includes Chinese,
Hmong, Japanese, Korean, and Taiwanese, (4) Other includes Asian or Not Specified.

as%

Tip
Looking at the table, we see that Eastern and Southeastern Asia are the largest groups.
Let's add ane more level of information and make the chart more interesting by including
the percentages of the countries from the Easter Asian group in 2 Bar of Pie chart. Other Asian or Not Specified

5%
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Tutorials

16

In these tutorials, users can learn how to customize their charts and graphs using the tools
provided in the software: Word, Excel and Power Point. These programs were the most selected
in the survey when asked which software do you use for creating graphs.

Each tutorial has four
lessons: Format, Grids, Type
and Color. Each video is no
longer than 2 minutes.

In the video (toolbar) the
user can handle the volume,
stop, rewind and continue
the video for easy handling of
time and information.

All tutorials have the option
to download the information
for later use and keep it as a
print guide in case they need
it again.

600 VIG Visualizing Information Graphics.
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How to design effective charts and graphs
CHARTSTYIES  CHAKT ELEMENTS

Case STUDIES .W RESOURCES

1 This tutorial helps you to learn
Tutorial howto customize your charts and
Word £raphs using Word's professional
design formatting tooks.

How to use the tools in Microsoft Office Word 2010
to improve the chart style, layout, and formatting options.

Lesson 1: Format

Leam how to position a chart within a file. Create different views of the same
Gata and learn to align, position, and resize all of your charts.

3 Lesson 2: Grids
Improve your charts by using

Microsoft Office Word 2010

(]
Grid lines can be very helpful when trying to visually segment data in a
chart. This tutorial covers fow to add, remove, and edit grid lines in charts.
Lesson 3: Type
See how to change the default chart type and to format the text within a
chart in Word. You will leam how to change the size, color font, and more
for all text that is contained within a chart—title, legend, x-axis, and y-axis.

Lesson 4: Color

Find out how to change the background color of a chart and change the
color of 2 single data point within a chart. This is a very helpful feature to
use when you want users to focus on specifc data within a chart

“This tutorial requires Adobe Flash Player, a free plug-in for yous Wel browser.

Cano. All Ri i

VIG Visualizing Information Graphics
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Visualizing Information Graphics
How to design effective charts and graphs

V

Cruar sTvLES CHART ELEMENTS

Case sTuiss m Resources

Tutorial s e
to ' sign tools to.
Excel ‘enhance the appearance of charts.
and graphs.

How to use the tools in Microsoft Office Excel 2010
toimprove the chart style, layout, and formatting options.

Lesson 1: Format
Learn how to position a chart within a file, Create different views of the same
worksheet data and learn to align, position, and resize all of your charts.

Lesson 2: Grids
Grid lines can be very helpful when trying to visually segment data in a
chart. This tutorial covers how to add, remove, and edit grid lines in charts.

Lesson 3: Type
See how to change the default chart type and to format the text within 3

chart in Excel. You will lear how to change the size, color font, and more
for all text that s contained within a chart—title, legend, x-axis, and y-axis.

Lesson 4: Color

Find out how to change the background color of a chart and change the
color of a single data point within a chart, This is a very helpful feature to
use when you want users to focus on specific data within a chart

‘This tutorial requires Adobe Flash Player, a free plug-in for your Web browser.
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Cruar sTvLES ‘CEuART ELEMENTS

Case sTuDIES m Resources

Tutorial “This tutorial helps you learn how
: 1o customize your chart by adding
PowerPoint professional looking formatting

and enhancing its appearance.

How to use the tools in Microsoft Power Point 2010
toimprove the chart style, layout, and formatting options.

Lesson 1: Format

Leam how to position a chart within a file. Create different views of the same
worksheet data and learn to align, position, and resize all of your charts.

Lesson 2: Grids
Grid lines can be very helpful when trying to visually segment data in a
chart. This tutorial covers how to add, remove, and edit grid lines in charts.

Lesson 3: Type
See how to change the defauit chart type and to format the text within a chart

in Power Point. You will learn how to change the size, color font, and more for
all text that is contained within a chart—titi, legend, x-3xis and y-axis.

Lesson 4: Color

Find out how to change the background color of a chart and change the
color of a single data point within a chart. This is a very helpful feature to
use when you want users to focus on specific data within a chart.

‘This tutarial requires Adabe Flash Player, a free plug:in for your Web browser.
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Resources

This section organizes resources for users who desire more information. Here the user can find a
glossary, bibliography, and links to Web sites and videos on the subject of information graphics.

Glossary

Here in alphabetical order
is a list of terms and
definitions that are
specifically used in the
area of information graphics.

Bibliography

Reference list of specialized
information including books,
essays and research papers
in the area of information
graphics.

Web & Videos
Compiled list of links to
web sites and videos on
the subject of information
graphics, graphic design
and web design.

800 VIG Visualizing Information Graphics.
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Here in alphabetical order isa
Resources list of terms and definitions that
Glossary ~ arespesificallyusedin thearea
ofinformation graphics.

‘BiBUoGRAPHY

‘WeB & Vineos
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Actionscript Asymmetrical
obj An
hi based |: in balance.
Active graphics Audience

Graphs that contain real or implied motion through the use of animation or visual elements.  Print media readers,television viewers or Web users are ll potential andience members
for information graphics presentations

Additive color

Red. d edto Average/Mean

ereate eolor on compy dditive col p_— by

create white light.

Alignment Axes

is 3 left, right, Straight lines ona i

centered, etc. Typically, the X-axis and Z-axis are used to display label iterns, and the Y-axis shows
h s ity and amoumts

Alphabet

il a diverse
audience or when placin very specific content in a large pool of information.
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Cusrsmizs  Gowmmmews  Cissswoors Turoms

Check this reference listof
Beoucaly
Bibliography ~ books, essays and research papers

inthe area of information graphics.
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Maeda, John Monk, Clement

Design by Numbers. MIT Press, 2001. Des Business: i, Multiple line. Hayden Books, 19
Malamed, Connie Murgio, Matthew

Vi ¢ for Designers: Princip That People New York: Van Nostrand Reinhold Cy 1069.
Understand. Roekport, 2009,

McCandless, David
The Visual Miscellaneum: A Colorful Guide to the World's Most Consequential Trivia,
Harper Design, 2009

Mijksenaar, Paul

Visual F 4 fon to Information Design. Princeton Architectural Pre
1997.
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Cuwrsmiss  Cowremmws  Cissswooiss Toromais

Resources  Heris acompiledlistoflinks to

websites and videos on the

‘Web & Videos subject of information graphics,

graphic design and web design.
Associations Blogs Color Information Graphics Tools Typography Videos
AIGA SIGRADI
mmerican Insti e A i X X i -
Thisis design. They tical role as The Society gathers researchers, educators, and professionals in architecture,
communicators, educators, and innovators. wrban and communication design, product design and art whose work involves
the new digital meclia.
uinng SIGGRAPH
i i on Design | http:/ fuwwwiiidnet ial Interacti
The International Ins . e
practice in and information sy in “Their mission is to promote the generation and dissemination of information on.
everyday life, business, education, and science. computer graphics and interactive techniques.
IXDA TDC
Interaction Design Association | http:/ /www.ixda.org, Type Directors Club | http://www:tde.org;
the human y i ling i i o

Interaction Design. in typography, both in print and on screen.

©2011 Mariana Mora Cano. All Rights Reserved | About this website

17



(]
Vg | Visualizing Information Graphics 18

Distribution

Events

« SIGGRAPH 2012 (Special Interest Group on Computer Graphics and Interactive Techniques).
Premier international conference on computer graphics and interactive techniques.

» IEEE Visualization 2012 (IEEE Vis). Premier forum for visualization advances in science and
engineering for academia, government, and industry. The Web site will be submitted as a design
study that focuses on the success of visualization evaluation based on the theory of visualization.

+ AIGA Design Educators Conferences. December 2012.
+ The International Conference on Design Principles and Practices, AIGA (American Institute
of Graphic Arts) Design Conference, and ICOGRADA (the International Council of Graphic

Design Associations), as part of many of the events that call for papers on a number of
themes, including Visualization.

Design contests

AIGA competitions.
« HOW magazine design competition.

« Communication Arts Interactive Design Competition.

GOOD magazine regional design annual.

Digital Distribution

« Submission of project description for inclusion in the Palgrave Macmillan Journals Web
site. This journal is essential reading for researchers and practitioners of information
visualization and is of interest to computer scientists and data analysts working on related
specializations. http://www.palgrave-journals.com/ivs/index.html

« Google analytics and search engine optimization techniques to assure first-page placement
in Google search results for selected keywords/phrases (infographics, computer graphics,

visual graphics, visual knowledge).

 Facebook group promoting and linking to the Web site.
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B lbhography George-Palilonis, Jennifer. A Practical Guide to Graphics Reporting. Information Graphics
for Print, Web & Broadcast. Massachusetts: Focal Press, 2006.

Gibson, David. The Wayfinding Handbook: Information Design for Public Places.
Princeton Architectural Press, 2009.

Hiebert, Kenneth. Graphic Design Sources. Yale University Press, 1998.

Holmes, Nigel. Designer’s Guide to Creating Charts and Diagrams.
Watson-Guptill, NY, 1990.

Holmes, Nigel. The Best in Diagrammatic Graphics. Rotovision, 1996.
Holmes, Nigel. Wordless Diagrams. New York Bloomsbury Publishing, 2005.
Jacobson, Robert. Information Design. MIT Books, 2000.

Lidwell, William, Kritina Holden, and Jill Butler. Universal Principles of Design.
Rockport, 2003.

Lipton, Ronnie. Information Graphics and Visual Clues. Communicating Information through
Graphic Design. Massachusetts: Rockport Publishers, Inc. 2002.

Maeda, John. Design By Numbers. MIT Press, 2001.

Malamed, Connie. Visual Language for Designers: Principles for Creating Graphics that
People Understand. Rockport, 2009.

McCandless, David. The Visual Miscellaneum: A Colorful Guide to the World’s Most
Consequential Trivia, 2009.

Murgio, Matthew. Communications Graphics. New York: Van Nostrand Reinhold
Company, 1969.

Remington, R. Roger. Design and Science: The Life and Work of Will Burtin. 2007.

Visocky O’Grady, Jen, and Ken Visocky O’Grady. A Design’s Research Manual: Succed in
Design by Knowing Your Clients and What They Really Need. Rockport Publishers, 2006.

Visocky O’Grady, Jen, and Ken Visocky O’Grady. The Information Design Handbook.
How, 2008.

Schuller, Gerlinde. The World as Flatland—Report 1. Designing universal knowledge.
Lars Miiller Publishers, 2009.

Tufte, Edward. The Visual Display of Quantitative Information. Cheshire, CT: Graphics
Press, 1983.

Tufte, Edward. Envisioning Information. Cheshire, CT: Graphics Press, 1990.

Tufte, Edward. Visual Explanations: Images and Quantities, Evidence and Narrative.
Cheshire, CT: Graphics Press, 1997.
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Tufte, Edward. Beautiful Evidence. Cheshire, CT: Graphics Press, 2006.
Wurman, Richard S. Information Anxiety. Doubleday, 1989.

Wurman, Richard S. Information Architects. Graphis Inc, 1997.
Wurman, Richard S. Information Anxiety 2. Que, 2001.

Wildbur, Peter & Michael Burke. Information Graphics. Innovative Solutions in Contem-
porary Design. New York: Thames and Hudson Inc. 1998

Wong, Dona M. The Wall Street Journal. Guide to Information Graphics: The Dos and
Don'ts of Presenting Data, Facts and Figures. W.W. Norton & Company, 2010.

Courses and Seminars

Tufte, Edward. Presenting Data and Information. A one-day course.
Arlington, Virginia. April 12, 2010.

Essays

AIGA: Defining the Designer of 2015.
http://www.aiga.org/content.cfm/designer%2Dof%2D2015

Barnbrook, Jonathan. First Things First 2000: A Design Manifesto.
http://www.xs4all.nl/~maxb/ftf2000.htm

Bederson, Benjamin B., and Ben Shneiderman. The Craft of Information Visualization: Read-
ings and Reflections. Morgan Kaufmann, 2003, ISBN 1-55860-915-6.

Bumiller, Elisabeth. We Have Met the Enemy and He Is Powerpoint. New York Times,
April 26, 2010.

Cleveland, William S. Visualizing Data. 1993.
Cleveland, William S. The Elements of Graphing Data. 1994.

Irwin, Terry. Information Design: What is it and Who does it?
http://www.aiga.org/resources/content/1/8/9/3 documents/AIGA_ Clear_ InformationDe-
sign.pdf

Kosara Robert, Fritz Drury, Lars Erik Holmquist, and David H. Laidlaw,
Visualization Criticism, IEEE Computer Graphics & Applications (CG&A),
Visualization Viewpoints, vol. 28, no. 3, pp. 13—15, 2008.

Lima, Manuel. Visual Complexity. Information Visualization Manifesto. 2009. http://
www.visualcomplexity.com/ve/blog/?p=644

Mackinlay, Jock D. Readings in information visualization: using vision to think. Card,
S. K., Ben Shneiderman (eds.). Morgan Kaufmann Publishers Inc. 1999. pp. 686. ISBN

1-55860-533-9.
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Prensky, Marc. “Digital Natives Digital Immigrants”. On the Horizon. MCB University Press,
Vol. 9 No. 5, October 2001.

Schirra, Joerg R. J. Foundation of Computational Visualistics. Wiesbaden: DUV 2005,
ISBN 3-8350-6015-5.

Spence, Robert. Information Visualization: Design for Interaction (2nd Edition), Prentice
Hall, 2007, ISBN 0-13-206550-9.

Tufte, Edward R. The Cognitive Style of PowerPoint: Pitching Out Corrupts Within. Graphis
Press, 2006.

Vande Moere, Andrew. Form Follows Data. 2008.
Ware, Colin. Information Visualization: Perception for design. 2000.

Wilkinson, Leland. The Grammar of Graphics. Springer ISBN 0-387-24544-8.

Videos

The New York Times — All the News thats fit to Post.
http://www.gestalten.com/motion/new-york-times

The New York Times — Visual Reduction.
http://www.gestalten.com/motion/christoph-niemann

TED Talk: David McCandless on the beauty of data visualization.
http:// www.ted.com/talks/david_mccandless_the_beauty_of data_visualization.html

Tangible Actions in Motion by Jarvis, Jonathan.
http://vimeo.com/1345841

How Gasoline is made from Oil: Type in Motion by Pasternack, Matthew.
http://vimeo.com/12465823

Web sites

AIGA: Information Design
http://www.aiga.org/content.cfm/clear

Edward Tufte.
http://www.edwardtufte.com/tufte/

Fast Company Magazine Infographics
http://www.fastcodesign.com/tag/infographic
Feltron Annual Reports by Nicolas Felton

www.feltron.com

Flowing Data
http://flowingdata.com/
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Good Magazine Infographics
http://www.good.is/infographics

Information Aesthetics. Where form follows data. http://infosthetics.com

Information is Beautiful. Ideas, Issues, Knowledge, Data — Visualized! By
McCandless, David. http://www.informationisbeautiful.net/

Many Eyes (IBM Research Site)
http://www-958.ibm.com/software/data/cognos/manyeyes/page/About.html

Simple Complexity. Making simple sense from complex data.
http://simplecomplexity.net

Small Labs Inc: New York Times Infographics
http://www.smallmeans.com/new-york-times-infographics/

Visual Complexity
http://www.visualcomplexity.com/ve/
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Appendix

Survey Results

The primary audience for this project consists of students, professionals from the financial
and business fields, and people who make presentations about their academic and scientific
research. In order to better adapt the Web site for this target audience an online survey was
distributed during the spring semester of 2011 across a variety of different demographic
targets: oilfield corporation staff, researchers at a health institute, and graduate students in
business programs.

Two hundred and twenty-five responses to the survey provided a clear picture of what
information and features needed to be presented in a Web site about the design of visual
information graphics. Each participant received a unique ID, which tracked the order of
answers to each section; the data was emailed to a specific email account and then processed
in a spreadsheet program.

The survey responses give a picture of what level of information to present on the Web site
Visualizing Information Graphics and help to identify areas that needed special consideration.
The results confirmed that for the primary audience, aesthetics are often seen as an add-on,
implemented at the very end of the development process. This group relies heavily on the
accuracy and speed of statistical programs that process data, but they are uncertain when
evaluating the choice of colors, fonts, and formats, which are often imposed by software
templates. They are quite interested in learning more about the elements of graphic design
and how can they improve their charts and presentations.

Section One: General information

Collected personal information regarding gender, age, computer usage, preferred platform
and software, professional experience, and level of knowledge about information graphics
provided useful insight about demographic and psychosocial factors of the survey participants.

The responses defined the audience as 65 percent male and 35 percent female. The majority
were age 36 to 40 years (54 percent of respondents) and have a weekly computer usage of
more than 40 hours (68 percent of respondents). The computer platform most respondents
use is Windows (75 percent) and the software programs most use to present information
graphics are Power Point (45 percent), Excel (39 percent), and Word (16 percent). According
to the survey, 65 percent of the respondents prefer to use bar, line and pie charts to
communicate their information. The remaining 35 percent use other types of graphics due
to specific requirements of their profession. These results guided the selection of computer
platform and software for the tutorial section of the project.

The level of knowledge about information graphics was defined by 60 percent as more than
basic. The users were able to name at least three different types of graphics and understood
how to develop data and create graphs. These results define the need for an intermediate to
advanced level of training focusing on information design theories and concepts to enrich
user knowledge.
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The following percentages show the variety of demographic targets that were surveyed:

15% Human Resources 14% Finance
35% Engineering 10% Education
6% Project Managers 20% Scientific Research

In order to create the graphics: 50 percent of respondents refers to other presentations,

30 percent use standard templates as reference and 20 percent depend on the software and are
unable to evaluate the results. 42 percent of those surveyed prefer to learn from examples
with easy steps to follow, 30 percent prefer tutorials or online classes with instructors, 20
percent prefer a downloadable PDF-format guide and only 8 percent prefer a site where
information graphics are created, discussed, and tested—ruling out for now the creation of
a discussion Blog.

After completing section one of the survey, three different types of visualization were
presented for analysis: line, bar, and pie charts. These graphics were selected because they
are used most commonly in daily presentations and software.

For each example, the first few seconds were used to reflect on the visualization. After the
first few seconds the user started to answer questions separated in sections; Section two
presented questions to the user in order to assess whether they understood the content and
the highlights of the information presented and Section three which assessed whether the
graphic elements enhanced or distracted the viewer from the information.

Section Two: Content

This is the first and most important element in chart preparation. The examples cited during
the survey presented information that varied in its precision, reliability and value. It was the
users job to evaluate and determine if the content appeared to offer facts and well-argued
opinions, or just unsupported claims.

85 percent of the responses showed interest in knowing more about the source and the
information they were reading. This result supports the idea of developing a Web site section
that talks about source selection tips. It also reinforces the importance of text fields in charts:
Title, Subtitles, Labels, Legends and Source—elements that give the audience the first guidance
on the data presented.

45 percent of the respondents stated that the use of only text was sufficient in order to
understand the information, 60 percent required text and images (referring to the use of color
and shapes.) They did not like to make calculations to understand the message of the graph.
This is where shapes and colors became important as a second tool.

In conclusion 83 percent of the people surveyed found most interesting those graphs that
combine the individual satisfaction of words with the emotional power of visual and graphic
design elements.
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Section Three: Graphics

The results of the survey show that 78 percent of the users did not interpret the graph
information as intended by the publication. This is due to the common mistake of creating
charts that include unintentional distortions or ineffective approaches to presenting numerical
evidence with the use of graphic design elements.

Therefore it is important to guide the user of this Web site project to not use chart types
that are decorative, or that distort relations between data. For 65 percent of respondents,
the lack of a focal point and the use of too many colors made the reading of the information
difficult. When asking the user about how color, shapes and typography helped explain the
meaning of the data, 46 percent answered that they did not like it and 54 percent answered that
it was aesthetically pleasing and functional.

When analyzing a 3D pie chart example, only 15 percent of the surveyed agreed that 3D
charts are interesting, 85 percent answered that such charts misinterpret the information.
For 65 percent the lack of a focal point and the use of too many colors made the reading of
the information difficult. 44 percent of users responded that color, shapes and typography
did not help them understand the information more clearly. 56 percent gave a positive response.

Conclusion

The original purpose of this research was to test how people feel and think about the use of
graphic design choices in information graphs. People like to see graphs for a quick way to
evaluate a set of numbers. However, often times the misuse of graphic design elements can
mislead people and fail to communicate meaningful information.
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