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Storytelling makes data real, relatable, and retainable. 
STORYTELLING WITH DATA

CHAPTER 1
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da·ta 
/ˈdadə,ˈdādə/ 

noun 

facts and statistics collected together for reference or 
analysis. 

synonyms: facts, figures, statistics, details, particulars, 
specifics  

-Computing: the quantities, characters, or symbols on which 
operations are performed by a computer, being stored and 
transmitted in the form of electrical signals and recorded on 
magnetic, optical, or mechanical recording media. 

-Philosophy: things known or assumed as facts, making the 
basis of reasoning or calculation.

vis·u·al·i·za·tion 
/ˌviZH(o͞o)ələˈzāSH(ə)n,ˌviZH(o͞o)əˌlīˈzāSH(ə)n/ 

noun 

1. the representation of an object, situation, or set of 
information as a chart or other image. 

- a chart or other image that is created as a visual 
representation of an object, situation, or set of 
information. 

2. the formation of a mental image of something.

What is data visualization?
STO RYT E L L I N G  WI T H  DATA
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Data visualization is…
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Data visualization is a general term that describes any effort 
to help people understand the significance of data by placing 
it in a visual context such as data tables, charts, dashboards, 
illustrations or infographics.  

Patterns, trends and correlations that might go undetected in 
text-based data can be exposed and recognized easier with 
data visualization.  

Put simply, it’s a visual representation of data. 

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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Data visualization is…
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The main advantage of data visualization is not that it 
makes data more beautiful, but that it provides insight 
into complex data sets by communicating their key 
aspects in more intuitive and meaningful ways.

University of British Columbia - Centre for Teaching, Learning and Technology

In other words, you don’t want to use data visualization just 
to “add color to the page.” 

Source: “What is Data Visualization?” (YouTube) University of British Columbia: Centre for Teaching, Learning and Technology, Nov 
2011.

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example

https://youtu.be/YaGqOPxHFkc


       GUIDEA | BEST PRACTICE APPROACHES FOR DATA VISUALIZATION

STO RYT E L L I N G  WI T H  DATA

Data visualization goals
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• make complex sets of information more accessible, 
understandable and usable 

• communicate data clearly and efficiently to users 

• surface patterns, trends and correlations 

• stimulate user engagement and attention 

• help users retain information and make better-informed 
decisions 

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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Anyone can do this. 
(Don’t do this.)

With tools available today, anyone can visualize data.

Why storytelling?
What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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Your tools don’t know what the story is.
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There is a story in your data.  
But your tools don’t know what that story is.  
You have to bring that story visually and contextually to life. 

Storytelling communicates data in a way that humans can 
quickly and clearly understand providing actionable analysis 
and deeper insight.  

Storytelling makes data real, relatable, and retainable.

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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It’s interesting about storytelling and why it has such an 
impact. And I think it's because it really makes a personal 
connection. If you can find a personal connection in a 
vast amount of information, and then relate that to a 
person, they get it. And all of a sudden, they remember it 
more effectively. And the same thing happens with 
visualization.

Cheryl Phillips, Hearst Professional In Residence

Source: Storytelling with Data. Tableau.

Storytelling makes an impact.
What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example

https://www.tableau.com/solutions/customer/storytelling-data-0
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Make data more human
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If you want to find a personal connection in your data, you 
have to look at data in a different way - it’s more than just 
numbers. You need to view data in a human context.  

You need to humanize the data. 

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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By placing data into a human context, it gains meaning. 
If we can put data into a human context, I think we can 
change a lot of things, because it automatically builds 
empathy for the people involved in these systems. And 
that in turn results in a fundamental respect.

Jer Thorp

Humanizing data

Source: “Make data more human” Jer Thorp, TEDxVancouver, Nov 2011

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example

https://www.ted.com/talks/jer_thorp_make_data_more_human#t-874099
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Humanizing data

Think about all the data a 
company collects about you, 
your family, its members and 
clients…

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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Humanizing data

This data is anonymized for 
privacy and protection and 
end up with lots of facts and 
figures, but it’s easy to forget 
who (and what) is behind 
these numbers…

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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Humanizing data

Behind the data, behind the 
numbers, there are people and 
pieces of their lives.

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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Presenting data creatively can make numbers seem more 
human and turn statistics into stories.  

By humanizing data we can make those numbers – and 
hence the people and companies behind them – more 
transparent.

Cole Nussbaumer

Turn statistics into stories.

Source: Nussbaumer, Cole. “Data Stories.” Think with Google. Apr 2012.

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example

https://www.thinkwithgoogle.com/marketing-resources/experience-design/data-stories/
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Before you start down the path of visualization, there are two 
questions you should be able to concisely answer:  

Who are your users (or audience)?  

What do you need them to know or do?

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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You have to know who you are trying to reach and what they 
need to know or do before you decide how to use data that you 
have to tell a story.  

The story you need to tell with data should drive the type of 
visualization and not the other way around. 

Start with the users, not the data.
What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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By putting data visualizations and dashboards in the context 
of a user task we’re able to more accurately reflect their 
priorities and anticipate their needs. 

Define the primary question or questions that the design 
needs to answer in order to effectively help the user. 

Knowing the question that the design needs to answer helps 
to focus the design on communicating the right things, and 
provides a criteria for evaluation.

Start with the users, not the data.
What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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When humanized data comes together with storytelling, we 
can create something very compelling and moving. 

We find meaning. We can create empathy.  

We can tell a story that resonates with people, that captures 
their attention. A story that they’ll remember. 

 

One powerful example
What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example
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When the 9/11 Memorial was conceived, it was decided that 
the names of all of those lost would be displayed. Had the 
designers approached the list of the names as a data 
challenge, they may have put them in alphabetical order.  

Instead, they focused on the people. They made the conscious 
decision to tell the human story and grouped the names by 
their relationships. Family, friends, and other visitors 
experience the design as a memorial to how the victims were 
connected in life, not in death.

One powerful example

Source: Jer Thorp, “Make data more human,” TEDxVancouver, Nov 2011

What's data visualization? 

Data visualization goals 

Why storytelling? 

Make data more human 

Turn numbers into 
compelling visual stories 

Find the story in your 
data 

One powerful example

https://www.ted.com/talks/jer_thorp_make_data_more_human#t-874099
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National September 11 Memorial
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The names in the 9/11 memorial are not laid out in 
alphabetical order or chronological order, but instead they 
are laid out in a way that the relationships between the 
people killed are embodied in the memorial. Brothers are 
placed next to brothers. Coworkers are placed together. So 
this memorial considers all these myriad connections that 
were part of these peoples’ lives. - Jer Thorp



design principles and best practices that apply to all 
data visualizations

GENERAL GUIDELINES
CHAPTER 2
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G E N E R A L  G U I D E L I N E SIntroduction 

Start with the users, not 
the data 

Tell one story 

Explain or explore? 

Choose the right 
visualization 

Be consistent 

Simplify, simplify, 
simplify 

Use color with intention 

Describe visual elements 

The chapters that follow will provide you 
guidance on putting the design principles  
and best practices to use. 

Chapter 3: Data Visualization 

See Chapter 3 for guidance on making data 
visualizations accessible. 

Chapter 4: Color for Data Visualizations 

See Chapter 4 for guidance on using color in 
data visualizations. 

Chapter 5: Explanatory Visualizations 

See Chapter 5 for guidance on simplifying 
charts and visualizations.  

Chapter 6: Primary Charts 

See Chapter 6 for in-depth guidelines for 
designing and using the primary charts: bar, 
column, line, and pie/donut. 

The general guidelines serve as a high-level introduction to the design 
principles and best practices that apply to all data visualizations. 

Design principles describe the attributes of good data visualizations.  

Best practices are guidelines for creating new data visualizations. 

Following these guidelines will help you to be effective when storytelling 
with data and achieve the goals of data visualization:  

• make complex sets of information more accessible, understandable and 
usable 

• communicate data clearly and efficiently to users 

• surface patterns, trends and correlations 

• stimulate user engagement and attention 

• help users retain information and make better-informed decisions  
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Before you start down the path of storytelling with data visualizations, 
there are two questions you should be able to concisely answer:  

• Who are your users (or audience)?  

• What do you need them to know or do? 

You have to know who you are trying to reach and what they need to know 
or do before you decide how to use data that you have to tell a story.  

The story you need to tell with data should drive the type of visualization 
and not the other way around. 

By putting data visualizations and dashboards in the context of a user task 
you’re able to more accurately reflect their priorities and anticipate their 
needs. 

Define the primary question or questions that the design needs to answer 
in order to effectively help the user. 

Knowing the question that the design needs to answer helps to focus the 
design on communicating the right things, and provides a criteria for 
evaluation.

Start with the users, not the data
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CONSIDER YOUR USERS FIRST 
Think about who your visualizations are for: 
Who are you trying to reach? How do they 
understand information? What do they care 
about? What do we want them to care about? 

Data visualizations and dashboards should 
speak the users’ language and compliment 
the user’s mental models (their thought 
process about how something works in the 
real world). 

Use words, phrases and concepts that are 
familiar to the user, rather than system-
oriented terms. 

Validate your designs with users and collect 
feedback. You may be surprised by what is 
confusing – or enlightening! – to others.

G E N E R A L  G U I D E L I N E SIntroduction 

Start with the users, not 
the data 

Tell one story 

Explain or explore? 

Choose the right 
visualization 

Be consistent 

Simplify, simplify, 
simplify 

Use color with intention 

Describe visual elements 
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Once we know who are users are and what they need to know or do, we need 
to ask ourselves more questions to choose the best way to communicate the 
data. 

When do users need the information? Provide users with the right 
information, at the right time, to inform their decisions or to complete a task 
or workflow. 

Where will they use this information? Consider the context (a presentation, 
in a workflow) they are in and the device (desktop/tablet/mobile) they are 
using. 

Why should they care about the data? Insights must be useful and relevant. 
Tell them and show them. If there is one thing that is really important, 
make that one element look different to highlight your story visually. 

How do we make the data visualization understandable? Always choose a 
chart or visualization type that your users will be familiar with. Validate 
your designs with users to make sure they understand and comprehend 
your message.

Start with the users, not the data
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CONSIDER YOUR USERS FIRST 
Think about who your visualizations are for: 
Who are you trying to reach? How do they 
understand information? What do they care 
about? What do we want them to care about? 

Data visualizations and dashboards should 
speak the users’ language and compliment 
the user’s mental models (their thought 
process about how something works in the 
real world). 

Use words, phrases and concepts that are 
familiar to the user, rather than system-
oriented terms. 

Validate your designs with users and collect 
feedback. You may be surprised by what is 
confusing – or enlightening! – to others.

G E N E R A L  G U I D E L I N E SIntroduction 

Start with the users, not 
the data 

Tell one story 

Explain or explore? 

Choose the right 
visualization 

Be consistent 

Simplify, simplify, 
simplify 

Use color with intention 

Describe visual elements 
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Know the question you’re answering, how it will help the user, and answer 
it.  

Although it is possible to tell hundreds of stories using a single 
visualization, choose one story to focus on. The most successful 
visualizations provide an immediate answer to a single, specific question. If 
multiple answers to multiple questions are illustrated in one visualization, 
it becomes over complicated and hard to understand.  

Identify the system data relevant to the question. 

Knowing the specific data that will be used to answer the question makes it 
much easier to focus on the answer, the specific insight that you want to 
share. Choose the best data series to illustrate your point. Filter and simplify 
the data to deliver the essence of the data to your intended audience. Always 
work with representative data in the design process. 

Identify the particular data insights that can help the user answer their 
question. 

Some questions are answered by a single insight, others require multiple 
insights to provide a complete picture. By identifying the specific insight 
that answers the question, the design can stay focused and clear.  

HIGHLIGHT WHAT’S IMPORTANT 
Tell your users why they should care about 
your visualization - don’t waste the title line 
by just saying what data is shown. Tell them 
and show them. If there is one thing that is 
really important, make that one element look 
different to highlight your story visually.  

USE GOOD (VERIFIED) DATA 
Bad data + good visualization = bad chart. 
This should be obvious. Data forms the 
foundation of charts and graphs. If your data 
is weak, your chart is weak, so make sure it 
makes sense. One wrong data point (or using 
biased data to show biased conclusions) can 
destroy the credibility of the chart and erode 
trust with your users.  

Tell one story
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G E N E R A L  G U I D E L I N E SIntroduction 

Start with the users, not 
the data 

Tell one story 

Explain or explore? 

Choose the right 
visualization 

Be consistent 

Simplify, simplify, 
simplify 

Use color with intention 

Describe visual elements 
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When thinking about the story you need to tell to answer users’ questions - 
to help them with what they need to know or do -  there is an important 
distinction to consider first in data visualizations. 

Do users need to explore the data or do they need us to explain with the 
data? 

When you allow users to explore the data you’re not drawing any 
conclusions. You’re not highlighting anything. Exploratory visualizations 
are an interpretation of the data without a point of view.  

You may present exploratory visualizations as a data table, complex 
interactive visualization, or an infographic. 

Most of the time, you want to explain using the data. You have some specific 
thing that you want to say to some specific person. You want the data 
visualization to communicate what’s important or interesting to your users 
who may be patients, prescribers, or your colleagues.  

Explanatory visualizations are generally charts, graphs, single numbers, 
data tables, and sometimes simple illustrations.

EXPLORATORY ANALYSIS VS. 
EXPLANATORY ANALYSIS 
Cole Nussbaumer Knaflic describes the 
difference in Storytelling with Data.  

Exploratory analysis is what you do to 
understand the data and figure out what 
might be noteworthy or interesting. It’s like 
hunting for pearls in oysters. You may have 
to open 100 oysters (or look at the data in 100 
different ways) to find the pearls. 

Explanatory analysis is when you’ve found 
two pearls and are at the point of 
communicating with users. You have a 
specific story you want to tell - probably 
about those two pearls.

Explain or explore?
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G E N E R A L  G U I D E L I N E SIntroduction 

Start with the users, not 
the data 

Tell one story 

Explain or explore? 

Choose the right 
visualization 

Be consistent 

Simplify, simplify, 
simplify 

Use color with intention 

Describe visual elements 
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ENABLE DIRECT INTERACTION 
WITH THE DATA 
Allow users to interact with insights directly 
to get more detail. 

The insights and data displayed will inspire 
new questions requiring new data and 
visualizations. By allowing the user to access 
the data that answer those question through 
direct interaction you can maintain context 
and support their mental model, making the 
data narrative more coherent.

Most of the time you will use explanatory visualizations like charts, graphs, 
and simple illustrations in UIs and presentations.  

While the explanatory visualization is often the starting point, users may 
need to drill in and dig deeper into the data. Users need to move from 
explanatory to exploratory.  

Start with the key insights, reveal supporting data, link to deeper 
explorations. 

Use the visualization for key insights, then reveal supporting data by 
surfacing it on the same screen to provide context and build understanding.  

This can link to a new view, a new screen dedicated to deep exploration or 
analysis as a focused activity.  

You must clearly define the supporting data and actions before you design. 
Use consistent UI patterns to enable users to move from explanatory to 
exploratory data. 

Explanatory to exploratory
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INSIGHTS
Explanatory visualization 

with a clear message

SUPPORTING DATA
Additional data context that 

supports and clarifies the 
insight

RAW DATA

G E N E R A L  G U I D E L I N E SIntroduction 

Start with the users, not 
the data 

Tell one story 

Explain or explore? 

Choose the right 
visualization 

Be consistent 

Simplify, simplify, 
simplify 

Use color with intention 

Describe visual elements 
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KNOW YOUR USERS 
Understand your users and their needs. You 
have to know who you are trying to reach and 
what they need to know or do before you 
decide how to use data that you have to tell a 
story. Always validate your designs with 
users to make sure they understand the data 
presented. 

KNOW YOUR DATA 
Have a clear question that needs to be 
answered. If multiple answers to multiple 
questions are illustrated in a visualization, it 
will become over complicated and hard to 
understand. 

CHOOSE WISELY 
The story you need to tell with the data you 
have should drive the type of visualization 
and not the other way around.

There is no single best way to present data. It really does depend upon who 
you’re trying to reach, what they need to know or do, and what data you 
have.  

While the process of creating data visualizations begins with a set of data, a 
question, and analysis of the data to find the answer, you need to consider 
your audience, your users, first. 

Is it useful? Is it understandable? Is this what they want or need to know? 
Do they have the information they need to take action? 

While bar charts and line charts might seem boring, they are very effective. 
Pie charts and donut charts should be used with caution, because no matter 
how good they look, it turns out our brains are not great at comparing slices 
of a circle. 

Sometimes the best way to go might be not using a chart at all. It all comes 
down to what tells your story and brings the most value to the user, not 
what looks better.

Choose the right visualization
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G E N E R A L  G U I D E L I N E S

SEE CHAPTER 5: EXPLANATORY VISUALIZATIONS 
See Chapter 5 for guidance of choosing the right visualization. 

Introduction 

Start with the users, not 
the data 

Tell one story 

Explain or explore? 

Choose the right 
visualization 

Be consistent 

Simplify, simplify, 
simplify 

Use color with intention 

Describe visual elements 
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When a user interface or presentation is consistent, users learn something 
once then recognize and understand it quickly when they see the same type 
of thing again.  

Consistency applies to all aspects of the user experience: language, UI 
elements & controls, layout, functions, visual treatments, and iconography. 
The Master Design Language provides guidelines for this.  

In data visualizations, you need to be consistent in the way you represent 
data. Always use the same style of visualization, visual treatment, and 
metaphor when representing the same kind of data in multiple places. 

Limit the number of different ways you visualize data to help users to 
quickly learn, scan, and interpret visualizations.

Be consistent
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CONSIDER CONTEXT 
Using the same layout for different contexts 
and sets or groups of data can inadvertently 
confuse the user and inhibit learnability.  

Make sure you create different layouts or 
patterns for groups of information and use 
the layout/pattern consistently.
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Every element on the screen and in your visualizations adds cognitive load, 
meaning it takes brain power to comprehend. More elements require more 
brain power, and that means more effort and more opportunity for 
confusion. Make your visualizations intuitive and easy for users to quickly 
understand. 

Only show what’s necessary and relevant. 

Identify anything that isn’t adding information and strip those elements 
away. Avoid “decorations” that do not communicate data, like 3D 
treatments or unusual bar shapes. The more you strip away, the more 
powerful your data becomes. 

When you strip away all of the unnecessary elements, you make it easier for 
users. They won’t feel like they have to do extra work to understand the 
story you are trying to tell with the data. 

Simplify, simplify, simplify
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10 SECONDS TO 
UNDERSTANDING 
Users should be able to understand context, 
get the highlights, and answer the key 
questions within a 10 second glance. 

Context, titles, labels, chart type, and colors 
all come together with the data to help 
determine how “readable” a visualization is. 
For dashboards and insights a good target is 
to make the visualization convey meaning 
and value within 10 seconds.

SEE CHAPTER 5: EXPLANATORY VISUALIZATIONS 
See Chapter 5 for guidance on simplifying charts and visualizations. 
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While you want your data visualizations to look beautiful, pretty isn’t the 
primary goal when you’re communicating with data. You don’t want to use 
data visualizations just to add color to the page. You use color to convey 
information, not for decoration. 

Use color to represent data. Every time you change a color, it signifies a 
change in information or an added layer of data. Color should always have 
meaning. When you use color sparingly and strategically, it is very powerful 
for drawing the user’s eye to where you want them to focus. 

With a thoughtful use of color, you not only support the brand, but you can 
help users understand data more quickly and intuitively. You can 
communicate our message faster and more clearly. You can make the data 
meaningful. 

Use color with intention
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USING COLOR 
Use color like it’s expensive.  

Use color to convey information, not for 
decoration. 

Use color sparingly and strategically, it is 
very powerful for drawing the user’s eye to 
where you want them to focus. 

Don’t rely on color alone - if users cannot 
see your color choice, because of low vision 
or color blindness, they cannot understand 
that meaning.

SEE CHAPTER 3: DATA VISUALIZATION ACCESSIBILITY 
See Chapter 3 for guidance on accessibility and color. 

SEE CHAPTER 4: COLOR FOR DATA VISUALIZATIONS 
See Chapter 4 for guidance on using color in data visualizations.
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Using text labels is a must for accessibility, but it benefits all users.  

Use text to explain what the elements of your visualization indicate. Don’t 
assume your user already knows jargon or symbols. Label everything that 
isn’t obvious. Labels should be clear and concise, supporting the meaning 
behind the insight and helping to reinforce the data. Without your pointers, 
it’s a guessing game for the user. 

You can provide descriptions in a variety of ways, but the most common are 
direct labeling, legends, and/or describing your visualization in a lead-in 
paragraph.  

Without your pointers, it’s a guessing game for the user. But be careful, if 
your text (especially the title!) and the visualization contradict each other, 
it undermines the user’s trust in everything you present.  

Describe visual elements
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EXPLAIN THE VISUAL ELEMENTS 
Let your title lead your user’s eye. 

Use direct labeling wherever possible. 

Label the axis or direct label elements in a 
chart. 

Label text should alway be horizontal to be 
readable. 

Don’t depend on tooltips 

Use a legend only if it’s needed.
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data visualization is only successful when users can 
access, read, and understand the content

DATA VISUALIZATION ACCESSIBILITY
CHAPTER 3
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Some people wrongly assume that images are bad for accessibility, since alt 
text essentially replaces the image with a text-only version of that image. 
The logical extension of that thought is that text-only sites are ideal for 
accessibility. The problem with this logic, though, is that it is based upon 
the needs of people with only one type of disability: blindness.  

Illustrations, maps, charts, etc. can make content more pleasant and easier 
to understand for many people.  

Those with other disabilities like learning disabilities, or with no disabilities 
at all, can benefit from images while screen reader users are presented with 
alternative text. 

15% of the world’s population have some form of disability, which includes 
conditions that affect seeing, hearing, motor abilities and cognitive 
abilities. We should make the small effort to ensure that images can be used 
by people with various abilities - we never want to unintentionally exclude 
any of our users.

OTHERS WHO BENEFIT FROM 
ACCESSIBLE IMAGES 
• 15% of the world’s population who live 

with some form of disability, which 
includes conditions that affect seeing, 
hearing, motor abilities and cognitive 
abilities 

• The 4% of the population with low vision 
and 0.6% who are blind 

• Half of people over the age of 50 who have 
some degree of low-vision conditions, 
which increase with age 

• Most people over the age of 40 who need 
reading glasses or bifocals to clearly see 
small objects or text due to the natural 
aging process 

• The 7-12% of men and less than 1% of 
women who have some form of color-
vision deficiency (color blindness) 

• Mobile web users who turn off images & 
animations, especially for data-roaming 

• Anyone concerned about SEO (search 
engines index accessibility-optimized 
images)

Accessible images are good for all users.
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Source: Gibson, Anne. What Letter Are You? An Alphabet of Accessibility Issues. IA Summit 2018.

Chapter 03  |

http://www.iasummit.org/talk/letter-alphabet-accessibility-issues/
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Include text alternatives in the code  
Write a short description and long description for your data visualizations. 

Summarize the image in text 
Display a summary in text on the page that helps the user understand the 
intent of the visualization and what part of it they should focus on. 

Enable images to scale 
Use SVG and/or HTML/CSS - unlike bitmap images (jpg, gif, bmp), scalable 
images don't become pixelated when they are magnified.  

Don’t rely on color alone 
Label directly on the chart elements and supplement color with differences 
in texture, line style, or shades (lightness). 

Consider colorblind users 
Ensure there is enough difference in the colors you choose so that they are 
perceptible by everyone. 

Use sufficient color contrast  
Exaggerate the lightness difference between the text and the background, 
and between elements in the visualization to them readable and 
distinguishable.

ACCESSIBILITY IS ABOUT ACCESS 
• Provide more than one way to get 

information or do a task 

• Assume people could be using any device 
and/or assistive technologies to access 
your website 

• Design for the extremes and everyone will 
benefit

General Guidelines
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Do a quick check 
Print your visualization in black and white or view in grayscale to test for 
sufficient contrast. 

Be careful with animations 
At best they can be confusing for users. At worst, they can be physically 
harmful. 

Consider cognitive disabilities too 
Use easy-to-read type, short sentences, and simple terms. This helps all 
users and especially those with dyslexia, reading comprehension 
disabilities, and brain injuries.

ACCESSIBILITY IS ABOUT ACCESS 
• Provide more than one way to get 

information or do a task 

• Assume people could be using any device 
and/or assistive technologies to access 
your website 

• Design for the extremes and everyone will 
benefit

General Guidelines 
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Use text alternatives

 40
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Further Reading: Web Content Accessibility Guidelines (WCAG) 2.0: Non-text Content & Web Accessibility Tutorials: Complex Images 
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The World Health Organization (WHO) identifies about 4% of the global 
population as being visually impaired - 4% as having low vision, and 0.6% 
as being blind. This audience may use assistive technologies, like screen 
readers, that rely on good text alternatives.  

Charts, graphs and maps use visuals to convey complex images to users. But 
since they are images, they provide serious accessibility issues if they are 
not implemented correctly. 

If the data in a chart, graph or map is crucial to the page content, you must 
provide a text alternative in the code that describes the information or 
function represented by the data.  

For complex images, you should include both a short description and a long 
description. Where possible and practical, also provide an adjacent 
accessible data table either visible on the page or hidden (available in the 
code, but not presented in the UI).

SHORT DESCRIPTION 
Example: “Bar chart showing monthly and 
total visitors for the first quarter of 2018 for 
sites 1 to 3.” Provide through the alt attribute 
of the image. 

LONG DESCRIPTION 
The long description identifies the type of 
chart, provides a high-level summary of the 
data, trends and implications comparable to 
those available from the chart.  

See Web Accessibility Tutorials: Complex 
Images for different long description 
approaches. 

ACCESSIBLE DATA TABLE 
A data table may not be needed - or relevant 
- if all of the information can be captured in 
the long description. 
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https://www.w3.org/TR/UNDERSTANDING-WCAG20/text-equiv-all.html
https://www.w3.org/WAI/tutorials/images/complex/
https://www.w3.org/WAI/tutorials/images/complex/
https://www.w3.org/WAI/tutorials/images/complex/
https://www.w3.org/WAI/tutorials/images/complex/
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Assist sighted users
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In addition to providing text alternatives in the code, it is a good practice to 
summarize data visualizations in text on the page. For example, a summary 
such as “the following graph shows that visitors were lost in the first 
quarter, but the numbers recovered in the second quarter” helps to point 
out the relevant information that the image is intended to present. 

We can take additional steps to assist sighted people with visual challenges, 
including people with low vision (a certain amount of vision loss due to age 
or disease) or a color vision deficiency (color blindness). 

Consider screen magnification. Some users with low vision use programs 
that enlarge the elements on their screen so that they can more easily see 
them. Make sure your data visualizations can be magnified without 
pixelation which can compromise the quality of the text and image. 

Carefully consider your use of color and ensure that there is enough 
contrast between the text and background and between the main elements.

DATA VISUALIZATION SUMMARY 
Introduce visualizations with a summary 
that helps the user understand the intent and 
what they should focus on. 

SCREEN MAGNIFICATION 
Do not use bitmap (jpg, gif, png, etc.) images 
for data visualizations. Ensure that your 
visualizations are scalable using SVG and/or 
HTML/CSS - scalable images don't become 
pixelated when they are magnified. 

COLOR & CONTRAST 
Color should not be used as the only visual 
means of conveying information, indicating 
an action, prompting a response, or 
distinguishing a visual element. 

See the pages that follow for more 
information about color and contrast.
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A color change in any data visualization signifies a change in information. If 
your user can’t see that color change, they will not be able to understand 
what the visualization is communicating. 

Because users may not be able to distinguish color differences (or may 
override page colors), color cannot be the only way information is conveyed. 
It is very important make sure the same information is communicated in 
additional ways.  

Always use text labels appropriate for your data visualization. Supplement 
color in visualizations using cues such as: differences in texture, line style, 
or shades (lightness). 

Quickly test your data visualization by viewing it in gray scale.

Don’t rely on color alone
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BENEFITS TO ALL USERS 
• Users with partial sight often experience 

limited color vision. 

• Some older users may not be able to see 
color well. 

• Users who have color blindness benefit 
when information conveyed by color is 
available in other visual ways. 

• People using text-only, limited color, or 
monochrome displays may be unable to 
access color-dependent information. 

• Users who have problems distinguishing 
between colors can look or listen for text 
cues. 

• People using Braille displays or other 
tactile interfaces can detect text cues by 
touch.

Further Reading: Web Content Accessibility Guidelines (WCAG) 2.0: Use of Color

DATA  VI S UA L I Z AT I O N  ACC E S S I B I L I TY
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https://www.w3.org/TR/UNDERSTANDING-WCAG20/visual-audio-contrast-without-color.html
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Providing sufficient contrast between the text and background of a page is 
helpful to all users, especially those with low vision and colorblindness, 
This contrast makes text easier to read and highlights where a user should 
focus their attention. 

About 4% of the population have “low vision,” which is defined as a loss of 
a certain amount of eyesight due to aging or disease.  

Low-vision conditions increase with age — half of people over the age of 50 
have some degree of low-vision condition. 

Due to the the natural aging process, most everyone over the age of 40 will 
find they need reading glasses or bifocals to clearly see small objects or text. 

Minimum contrast for text is specified as a ratio in the Web Content 
Accessibility Guidelines (see sidebar). As mentioned on the previous page, 
providing additional cues such as: differences in texture, line style, or 
shades (lightness) will also assist with providing sufficient contrast for 
graphic elements.

Use sufficient color contrast
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COLOR CONTRAST RATIOS 
The Web Content Accessibility 
Guidelines specify a formula for minimum 
contrast ratios (AA) for text.  

The ratio is 4.5:1 for “normal” text and 3:1 
for large text. Large text is defined as 
18.66px (14pt) and bold or 24px (18pt) 
normal weight and larger.  

While the WCAG recommendations are only 
for text, you can use this as a rough guideline 
or goal for design elements. 

You can use WebAIM’s online Color Contrast 
Checker to check contrast ratios. 

Stark is a plugin for the Sketch design app 
that can both check contrast ratios and 
simulate colorblindness. 

DATA  VI S UA L I Z AT I O N  ACC E S S I B I L I TY

Source and Further Reading: O’ Connor, Cathy. Color Contrast And Why You Should Rethink It, Smashing Magazine, Oct 2014.
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https://www.smashingmagazine.com/2014/10/color-contrast-tips-and-tools-for-accessibility/
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In addition to using sufficient contrast, ensure that the other colors you 
choose are accessible for color blind users. 

Color vision deficiency is a condition where a person’s eyes are unable to 
see colors in normal light situations. People with color vision deficiency 
have a hard time telling colors apart. Most people who live with color vision 
deficiency are not blind to color, but have a reduced ability to see them. 
However, the most severe forms of these deficiencies are referred to as 
color blindness. 

Color blindness affects millions of people worldwide: it is estimated that 
260 – 320 million total individuals are affected genetically — 7 to 12% of 
men and less than 1% of women.  

There are three main classes of color blindness color vision deficiency: the 
most common is red-green color blindness, followed by the less common 
blue-yellow blindness. A complete loss of color vision is very rare. Keep in 
mind that color vision deficiencies vary across individuals.

Consider colorblind users
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COLOR SIMULATION 
People with a color vision deficiency will 
perceive color differently.

DATA  VI S UA L I Z AT I O N  ACC E S S I B I L I TY

Further Reading: Grosser, Zach. Accessible Colors for Data Visualization, Medium, Jan 2018.
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Animations can trigger attacks for some users, ranging from mild to severe 
vertigo, nausea, headaches, and even seizures. People with cognitive issues 
can become confused and distracted by animations.  

Even people who don’t have disabilities can struggle with animations - 
movement in a chart can make it difficult to remember data points across 
changing animations. 

The easiest way to combat this is to either not use animations at all or to 
give the user the ability to turn off the animation. 

Ask yourself, does animation add needed information? If the answer is no, 
it’s best to leave the animations out.

Be careful with animations
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IMPORTANT 
The Web Content Accessibility 
Guidelines outline specific thresholds for 
size, frequency (faster than three flashes per 
second), intensity or contrast of the flashes, 
and red color.  

In general, if the content flashes more than 
three times per second, is notably large (a 
small animating image would not cause a 
seizure), has bright contrast in the flashes, it 
may cause a seizure and should be avoided.

DATA  VI S UA L I Z AT I O N  ACC E S S I B I L I TY

Sources: Seizure Disorders. WebAIM. Tarnoff, Greg. Simply Accessible: Animations are fun, but not for everyone. Simply Accessible, Apr 2013.
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Cognitive challenges are an “invisible disability” that we may not think of 
when we’re considering accessibility. For example, people with dyslexia 
work hard to read text — clear text with appropriate spacing can help make 
reading easier. We can help people with reading comprehension disabilities 
by using short sentences and simple terms. This also helps users with brain 
injuries, such as post-concussion syndrome and strokes, which make it 
difficult for people to understand what they are reading. And illnesses like 
thyroid problems and cancer (chemo brain!) can make it difficult for people 
to concentrate. Breaking up new information into smaller chunks or shorter 
steps is very beneficial.   

The ways that we assist users with cognitive challenges also assists people 
who do not live with disabilities. Users with varying levels of education or 
non-native English speakers particularly benefit from concise sentences 
and simple terms.

Consider cognitive disabilities, too
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HELPFUL TIPS 
• Use clear text with comfortable spacing 

• Write short sentences 

• Use simple terms and concepts 

• Clearly define acronyms and terms 

• Allow people to absorb new information in 
small doses

Source: Anne Gibson, What Letter Are You? An Alphabet of Accessibility Issues, IA Summit 2018
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use color sparingly, strategically and with clear intention
COLOR FOR DATA VISUALIZATIONS

CHAPTER 4
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While you want our data visualizations to look beautiful, pretty isn’t the 
primary goal when you’re communicating with data. You don’t want to use 
data visualizations just to add color to the page. You use color to convey 
information, not for decoration. 

You use color to represent data. Every time you change a color, it signifies a 
change in information or an added layer of data.  

When you use color sparingly and strategically, it is very powerful for 
drawing the user’s eye to where you want them to focus. 

With a thoughtful use of color, you not only support the brand, but you can 
help users understand data more quickly and intuitively. You can 
communicate your message faster and more clearly. You can make the data 
meaningful.

USING COLOR 
This section introduces the data 
visualization color palette and provides 
guidance for using color in data 
visualizations. 

For further reading, we recommend two 
books that we sourced heavily for this 
section: 

Wall Street Journal Guide to Information 
Graphics by Dona M. Wong 

Storytelling with Data by Cole Nussbaumer 
Knaflic 

As a companion to Storytelling with Data, 
there is an excellent 30-minute workshop 
available on YouTube: Being clever with 
color. 

Be intentional with your use of color.
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Where are your eyes drawn in this photo? Everywhere? Nowhere? 

When there are too many things competing for your attention it’s 
impossible to know where to look. 

When you don’t tell the user what’s 
important, you leave them guessing. The 
more things you make different, the lesser 
degree any one of them stand out.

Color tells you where to look.
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Now where are your eyes drawn? Color shows us where to look. 

If there is something that is very important you should make that be the one 
thing that is different from the rest. 

Color tells you where to look.
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You can use color to communicate and draw 
the user’s attention to important data points 
like a top area of concern or a change.
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Count the number of 2s below. How many are there?  

Without visual cues, you have to do a lot of work and go line by line to hunt 
for the 2s. 

If users feel like they are doing work to find 
what they are looking for in the data they 
may miss the most important point (or give 
up trying to figure it out). 

Color grabs your attention.
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Now count the number of 2s below. Much faster and easier, right?  

You don’t want users to feel like they are doing work to find what they are 
looking for in the data. You should do the work for them. 

You can reduce the cognitive load, the brain 
processing time, for users when you employ 
color to help them see patterns or 
understand complex ideas. 

Color grabs your attention.
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Color has meaning in data visualizations. You can help users learn what 
color means when you use the same colors consistently to represent similar 
information. A change in color should only be used to signify change in the 
information.  

Color communicates brand and tone.  
The brand colors were chosen carefully to reflect our company and 
communicate our promise and values. They set a tone that’s friendly and 
approachable, empathetic and caring. 

Remember, not everyone sees color in the same way.  
Use color carefully to make sure all of your users can understand the 
meaning in your data. Certain color combinations should never be used 
because they’re not perceptible by some users. You can use differences in 
the lightness of colors to provide contrast. You should also always use 
appropriate text labels as a secondary means of communicating data. 

Color has meaning.
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USE COLOR CONSISTENTLY 
Color has meaning. Only change color when 
you need to signify a change. 

ALSO SEE CHAPTER 3: DATA VISUALIZATION ACCESSIBILITY

Introduction 

Color choices matter 

Color accessibility 

Data visualization color 
palette 

Color palette pairings 

Using the color palette 

Using color in typography
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DON’T USE RANDOMLY 
GENERATED COLORS 
Many visualization tools will randomly 
generate data colors. These algorithms rarely 
assign colors that both fit with the overall 
brand color scheme and provide enough 
visual distinction between data points. 

Don’t let your visualization tool or an 
algorithm make color decisions for you. 
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Because users may not be able to distinguish color differences (or may 
override page colors in the browser or phone settings), color cannot be the 
only way information is conveyed. It is very important make sure the same 
information is communicated in multiple ways.  

Always use appropriate text labels in a data visualization. Directly labeling 
visual elements with text is clear and efficient for users. 

In addition to labels, you can supplement color in visualizations using cues 
such as: differences in shape, line style, or shades (lightness). 

The color shades and range of hues recommended in this documentation 
have been validated to be perceptible by users with any class of color vision 
deficiency. See the Color palette pairings pages for more guidance. 

Don’t rely on color alone.
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ALSO SEE CHAPTER 3: DATA VISUALIZATION ACCESSIBILITY

Introduction 

Color choices matter 

Color accessibility 

Data visualization color 
palette 

Color palette pairings 

Using the color palette 

Using color in typography

NORMAL VISION

RED-GREEN COLORBLINDNESS 
While users living with protanopia or 
deuteranopia will not perceive a difference 
between the red and green colors, they will 
see differences in labels and shapes.

Chapter 04  |
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Providing sufficient contrast between the text and background of the page 
or element is helpful to all users, especially those with low vision and 
colorblindness. The Web Content Accessibility Guidelines specify the 
minimum amount of contrast for text as a ratio (see sidebar). 

For contrast, size matters.  

Minimum contrast is dependent upon the size of the type. In this example, 
white text (#FFFFFF) on this blue (#009BDF) background has a color 
contrast ratio of 3.11:1 which only meets the minimum requirements for 
large text.

Use sufficient color contrast.
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Some users with low vision will use programs that enlarge the elements on 
their screen so that they can more easily see them.  

Make sure your data visualizations can be magnified without pixelation, 
which compromises the quality of the text and image.

COLOR CONTRAST RATIOS 
The Web Content Accessibility 
Guidelines specify a formula for minimum 
contrast ratios (AA) for text.  

The ratio is 4.5:1 for “normal” text and 3:1 
for large text. Large text is defined as 
18.66px (14pt) and bold or 24px (18pt) 
normal weight and larger.  

While the WCAG recommendations are only 
for text, you can use this as a rough guideline 
or goal for design elements. 

You can use WebAIM’s online Color Contrast 
Checker to check contrast ratios. 

Stark is a plugin for the Sketch design app 
that can both check contrast ratios and 
simulate colorblindness. 

ALSO SEE CHAPTER 3: DATA VISUALIZATION ACCESSIBILITY
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Color palette pairings 

Using the color palette 
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https://webaim.org/standards/wcag/checklist
https://webaim.org/standards/wcag/checklist
https://webaim.org/standards/wcag/checklist
https://webaim.org/resources/contrastchecker/
https://webaim.org/resources/contrastchecker/
http://www.getstark.co/
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You’ll need multiple color palettes for data visualizations. And don’t forget 
to specify the order for use for the visualizations.

Data visualization color palettes
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IBM Carbon 

Design System
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Every time you change a color, it signifies a change in information or an added layer of data so use color with 
intention. Color can also be used to highlight and emphasize a focal point.

Using the color palette
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DO use the same color to represent the same 
variable (a single data series) so the readers can 
focus on comparing the data.

DON’T use multiple colors when your chart 
represents the same kind of data.

DO use gray or a lighter shade for the other data 
points when you’re emphasizing a focal point or 
when you’re comparing data to its past values.

SEE CHAPTER 6: PRIMARY CHARTS 
See Chapter 6 for guidance color use by chart type. 
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Use type color strategically and with clear intention to help users 
understand the data more quickly. Use color to convey information and not 
as decoration. 

For most type, use #515761 on white or very light background colors. This is 
global gray from the MDL and gray shade 2 from the data visualization 
palette. This color will provide minimum contrast for readability and 
accessibility. 

Use other colors from the data visualization palette to correspond to the key 
data points you are highlighting in your visualization or chart and help 
users focus their attention.

Using color in typography
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design principles and best practices that apply to all 
explanatory visualizations and charts

EXPLANATORY VISUALIZATIONS
CHAPTER 5
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Most of your visualizations will be explanatory visualizations. You have 
some specific thing that you want to say to some specific person. You want 
the data visualization to communicate what’s important or interesting to 
your users.  

Explanatory visualizations are generally charts, graphs, single numbers, 
data tables, and sometimes simple illustrations that can often be generated 
using visualization tools. These are a useful way to take complex 
information and make it more understandable. What makes these 
visualizations effective are font, color, design, and the depth of critical 
analysis displayed. 

When an explanatory visualization is presented properly, information flows 
easily to the user in the clearest and most efficient way. There are no extra 
layers of colors, no enhancements to distract users from the clarity of the 
data. 

EXPLAINING WITH DATA 
VISUALIZATIONS 
There is a story in your data. But your tools 
don’t know what that story is. 

While visualization tools make it easy for 
anyone to enter some data and make a chart, 
many of the default settings don’t help you 
tell a story in the most understandable way 
for users.  

The design principles and best practices in 
this chapter are tool-agnostic and can be 
used in any charting tool or presentation 
software, like PowerPoint or Keynote. 

Pick a tool and get to know it the best you 
can. Any tool can be used well. And any tool 
can be used poorly. 

Introduction
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SEE CHAPTER 6: PRIMARY CHARTS 
See Chapter 6 for in-depth guidelines for the primary charts: bar, column, line, and pie/donut 
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Every element on the screen takes brain power to process. In explanatory 
visualizations you need to get the most of your user’s brain power which 
means you need to start by removing any element that doesn’t help you tell 
your story with data. 

Data visualization expert Edward Tufte introduced the concept of “data-ink 
ratio” (or data-to-pixel ratio in digital displays) to explain the proportion 
of data-ink versus non-data ink.  

The data ink is the important part - it’s the amount of the screen that you 
devote to representing the data. Non-data ink is the amount of screen 
devoted purely to decoration. 

Tufte calls for a high ratio of data to ink to let the most important content - 
the data representation - take centerstage by dedicating the majority of 
interface pixels to data and avoiding unnecessary ornamentation. You need 
to maximize the number of pixels on the screen dedicated to representing 
data. 

You can also think of this as a signal-to-noise ratio. Signal is the 
information you want to communicate. Noise is the elements that don’t add 
to - or in some case detract from - the story you are trying to tell. 

TUFTE’S DATA INK PRINCIPLES 
1. Above all else show the data. 

The data should be the hero. 

2. Maximize the data-ink ratio 
Maximize the number of pixels on the 
screen that you dedicate to data. 

3. Erase non-data-ink  
Remove “decorations” that do not 
communicate data. 

4. Erase redundant data-ink. 

5. Revise and edit

The data should be the hero
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Less really is more
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Clutter and confusion are not attributes of data — they are 
shortcomings of design.

Edward Tufte

The best design gets out of the way between the viewer’s 
brain and the content.

Edward Tufte
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Every element on the screen is competing for your attention. When you’re 
using data visualizations, think about where you want your user’s attention. 
It’s the data, right? In successful data visualizations, there are no 
enhancements or decorations to distract users from the clarity of the data. 

One of the most abused sources of unnecessary decoration is the use of 3D 
effects in charts. Unfortunately, most charting and data visualization tools 
make it far too easy to do. Resist the temptation… 

Never use 3D. Never. 
3D effects distract you from the content and reduce comprehension. Your 
brain will focus on the shapes instead of what the shapes are trying to 
communicate. 3D effects skew the shapes and distort the perceived size 
making it difficult or even impossible to interpret or compare the values. 
The perspective distorts the data, what is displayed ‘in front’ is perceived as 
more important than what is shown in the background. 3D charts are just a 
waste of time and effort for both you and your users.  

3D effects do nothing good for the user. So, we repeat, never use 3D.

MORE UNNECESSARY 
DECORATION 
In addition to 3D effects, there are other 
examples of unnecessary decoration that 
people sometimes use to “dress up a chart.” 
Data doesn’t need to be dressed up, it’s far 
more effective when it’s naked.  

Don’t use strange shapes for bars and 
columns because it makes it hard for users to 
compare values.  

Don’t use texture, bevels, or drop shadows. 

Don’t use pattern fills unless they are subtle 
and needed for accessibility.   

Don’t use photography, especially 
photography with faces, in your data 
visualizations. Photography will always draw 
your brain’s attention first instead of the 
data and what you are trying to 
communicate. 

Simplify, simplify, simplify
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Every element on the screen takes brain power to process. Take a thoughtful look at the elements you put on the 
screen. Identify anything that isn’t adding information and strip those elements away. The more you strip away 
- the more your data stands out for your users.

Declutter your charts
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REMOVE THE CHART BORDER 

Chart borders only add visual noise. Use white space to visually 
differentiate your chart from text and other elements on the page. 

REMOVE GRIDLINES 

As often as possible, get rid of gridlines - this allows for greater 
contrast and better highlights your data. After user testing, if you find 
it’s helpful for your users to trace their finger from the axis to the data, 
or if the data is more effectively processed, you can leave the gridlines. 

REMOVE DATA MARKERS 

Remember, every element takes up brain power to process. Because 
the line already depicts the data, we don’t need the data markers. Data 
markers don’t always need to be removed - there may be some cases 
where you find that data markers help users. But always use them with 
clear intention, not just because it’s the default in your data 
visualization tool.

Source: Cole Nussbaumer Knaflic, Storytelling with Data: A Data Visualization Guide for Business 
Professionals. Wiley, 2015. and Declutter your data visualizations (video), Mar 2016
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https://youtu.be/X79o46W5plI


       GUIDEA | BEST PRACTICE APPROACHES FOR DATA VISUALIZATION

Declutter your charts
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CLEAN UP AXIS LABELS 

Remove anything that doesn’t add informative value - in this example, 
it’s the trailing zeros (.00) on the y-axis. Abbreviate labels, like the 
months of the year, so they can fit horizontally. Diagonal text is 50% 
slower to read. 

LABEL DATA DIRECTLY 

It takes more brain processing power to go back and forth with your 
eyes to a legend. We want to remove anything that will feel like more 
effort for our users. Put the labels right next to the data they describe. 
This will reduce the user effort and explain the data clearly. 

LEVERAGE CONSISTENT COLOR 

Make data labels the same color as the data they describe - this is a 
visual cue to the users that says, “these two pieces of information are 
related.” The exception is when one data point is deemphasized using 
a lighter shade. In those cases, we want to ensure enough color 
contrast to make the label accessible.

Source: Cole Nussbaumer Knaflic, Storytelling with Data: A Data Visualization Guide for Business Professionals. Wiley, 2015. and Declutter your data visualizations (video), Mar 2016
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When you remove anything that isn’t adding information, the data stands out for your users. When you strip away 
all of the unnecessary elements, you make it easier for users. They won’t feel like they have to do extra work to 
understand the story you are trying to tell with the data.

Declutter your charts
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DECLUTTER YOUR CHARTS 

1. Remove the chart border 

2. Remove gridlines 

3. Remove data markers 

4. Clean up axis labels 

5. Label data directly 

6. Leverage consistent color

Source: Cole Nussbaumer Knaflic, Storytelling with Data: A Data Visualization Guide for Business Professionals. Wiley, 2015. and Declutter your data visualizations (video), Mar 2016
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Explain what the elements of your visualization are supposed to indicate, and don’t assume the user knows what 
everything means. Label everything that isn’t obvious. Without your pointers, it’s a guessing game for the user.

Explain your visuals

 67

E XPL A N ATO RY  VI S UA L I Z AT I O N S

LET YOUR TITLE LEAD YOUR USER’S EYES 

Tell your users why they should care about your chart - don’t waste 
the title line by just saying what data is shown: “2018 Budget.” State 
your conclusion, guide their attention, and highlight the proof in your 
chart. “Estimated 2018 spending is above budget” is a much more 
informative title. 

Be careful - if your text (especially the title!) and the chart contradict 
each other, it undermines the reader’s trust in everything you present. 

GO WITH DIRECT LABELING WHEREVER POSSIBLE 

Make it efficient for your user by placing labels directly onto the visual 
elements (lines, bars, etc.) instead of collecting them in a separate 
legend. 

LABEL THE AXIS OR DIRECT LABEL 

You can label only the axis if the big-picture trends are more 
important. If the specific numerical values are more important, direct 
label all of the data points and omit the axis labels. Don’t forget to 
include units when plotting something that has them, like currency, 
temperature, or calories.
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Explain what the elements of your visualization are supposed to indicate, and don’t assume the user knows what 
everything means. Label everything that isn’t obvious. Without your pointers, it’s a guessing game for the user.

Explain your visuals
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LABEL TEXT SHOULD ALWAYS BE HORIZONTAL 

Diagonal text is 50% slower to read than horizontal text and vertical 
text is even slower. If your label will not fit on a column chart, rotate 
the chart and use a bar chart. 

DON’T DEPEND ON TOOLTIPS 

Think of tooltips as providing supplemental or expanded information. 
In other words, a tooltip shouldn’t be the only way a user can see the 
plotted value. Tooltips also don’t work well (or at all) on touch devices. 

USE A LEGEND ONLY IF IT’S REALLY NEEDED 

To start, it’s a lot of work for the user to go back and forth between the 
legend and the data. If you must use a legend, be sure the colors have 
high contrast in color values. If there is only one value category plotted 
in your chart, there is no need to have a legend.
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There is no single best way to present data. It really does depend upon who 
you’re trying to reach, what they need to know or do, and what data you 
have.  

While the process of creating data visualizations begins with a set of data, a 
question, and analysis of the data to find the answer, you need to consider 
your audience, your users, first. 

Is it useful? Is it understandable? Is this what they want or need to know? 
Do they have the information they need to take action? 

While bar charts and line charts might seem boring, they are very effective. 
Pie charts and donut charts should be used with caution, because no matter 
how good they look, it turns out our brains are not great at comparing slices 
of a circle. 

Sometimes the best way to go might be not using a chart at all. It all comes 
down to what tells your story and brings the most value to the user, not 
what looks better. 

Choose the right chart
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Source: Claudia Love, Data Visualization Advice for UX Designers, Medium Apr 2016

KNOW YOUR USERS 
Understand your users and their needs. You 
have to know who you are trying to reach and 
what they need to know or do before you 
decide how to use data that you have to tell a 
story. Always validate your designs with 
users to make sure they understand the data 
presented. 

KNOW YOUR DATA 
Have a clear question that needs to be 
answered. If multiple answers to multiple 
questions are illustrated in a visualization, it 
will become over complicated and hard to 
understand. 

CHOOSE WISELY 
The story you need to tell with the data you 
have should drive the type of visualization 
and not the other way around.
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https://medium.com/headspring-ux-team/data-visualization-advice-for-ux-designers-4a5e5ccbd875
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We sometimes avoid bar charts because they seem 
common or boring. That's the wrong approach.  

We should use them and use them frequently because 
they are common.  

The beauty of a bar chart is that our users already know 
how to read them and they can instead focus on what the 
data actually says.

Elizabeth Ricks, Storytelling with data: Bring on the Bar Charts

E XPL A N ATO RY  VI S UA L I Z AT I O N SIntroduction 

The data should be the 
hero 

Declutter your charts 

Explain your visuals 

Choose the right chart 

When a chart may not be  
the right choice 

Problematic common  
charts

Chapter 05  |

Choose the right chart

http://www.storytellingwithdata.com/blog/2018/3/9/bring-on-the-bar-charts
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There are lots of chart types available but your users shouldn’t have to learn 
how to read the chart. Always choose a chart type that your users will be 
familiar with. Validate your chart designs with users to make sure they 
understand and comprehend your message. 

In most cases you should use one of the more common Primary Charts: bar 
charts, column charts, or line graphs. Pie charts should only be used for 
part-to-whole comparisons with limitations.

Choose the right chart
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CHOOSING CHARTS 
There are a number of online resources used 
as additional sources for this document that 
you can also use to help you choose the right 
type of chart.  

Note: we do not recommend all of the charts 
you will find in these resources. See the 
pages that follow for recommendations by 
function.  

The Data Visualisation Catalogue 
Comprehensive resources that includes a 
helpful sort by function feature and icons 
used in the documentation. 

Data Viz Project 
Includes multiple sort features as well as 
many examples to use as inspiration. 

Juice Labs - Chart Chooser 
Guidance for choosing the right chart in 
Excel and PowerPoint. 

Infographic: Selecting the right chart for 
your data (FusionCharts) 

PDF: Choosing a Good Chart (diagram) 

BAR CHART 
Use for: 

Comparisons, Part-to-whole

COLUMN CHART 
Use for: 

Comparisons, Part-to-whole, Trends over time

LINE GRAPH 
Use for: 

Comparisons, Distribution, Relationships, Trends over time

PIE CHART 
Use only for: 

Part-to-whole
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https://datavizcatalogue.com/index.html
http://datavizproject.com/
http://labs.juiceanalytics.com/chartchooser/index.html
https://www.fusioncharts.com/charting-best-practices/selecting-the-right-chart/
https://www.fusioncharts.com/charting-best-practices/selecting-the-right-chart/
http://extremepresentation.typepad.com/files/choosing-a-good-chart-09.pdf
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When you need to decide which chart type is the most appropriate to use, you should ask yourself: what do users 
need to know or do?

Choose the right chart
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DO YOU WANT TO COMPARE VALUES? 

Comparison charts are perfect for comparing one or many value sets and can easily show differences or similarities between values and 
the low and high values in the data sets. They help you find what’s typical and what’s unusual or what’s most significant.

BAR Bubble COLUMN Histogram LINE Scatter PlotChoropleth MapBullet Slope

DO YOU WANT TO SHOW THE COMPOSITION OF SOMETHING? 

Use these charts to show proportion comparisons or how individual parts make up the whole (100%) of something. 

Bubble Bubble Map Bullet COLUMN PIE/DONUTBAR

Proportion Part-to-Whole

PRIMARY CHARTS - RECOMMENDED Other charts
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Choose the right chart
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DO YOU WANT TO UNDERSTAND THE DISTRIBUTION OF YOUR DATA? 

Distribution charts help you to understand outliers, the normal tendency, and the range of information in your values. They can also be 
used to display frequency, how data spread out over an interval or is grouped.

Bubble Bubble Map LINE Scatter PlotHistogramDot Map

ARE YOU INTERESTED IN ANALYZING TRENDS IN YOUR DATA SET? 

If you want to know more information about how a data set performed during a specific time period, there are specific chart types that do 
extremely well. 

Bubble COLUMN Sparkline SlopeLINEHistogram

PRIMARY CHARTS - RECOMMENDED Other charts

DO YOU WANT TO UNDERSTAND THE RELATIONSHIP BETWEEN VALUE SETS? 

Relationship charts are suited to showing how one variable relates to one or numerous different variables. You could use this to show 
how something positively effects, has no effect, or negatively effects another variable. 

Bubble LINE Scatter Plot
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Sometimes the best option is to forego the chart completely, and instead use a single number or table. It all comes 
down to what tells your story and brings the most value to the user, not what looks better..

When a chart may not be the right choice
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WHEN TO USE A SINGLE NUMBER 

Sometimes the most important, or impactful thing to show is a 
single data point that summarizes your data. You can use a 
single number with a label and short summative sentence. Make 
the single number much larger than the surrounding type for 
emphasis and maximum impact. 

Source: Marisa Krystian, Do You Know When to Use Tables vs. Charts?, Infogram, Jun 2016

WHEN TO USE A TABLE 

There are multiple reasons you should choose a table over a 
chart as a visualization method. 

Are you planning to use the table to look up one or more 
particular values? Or maybe the information will be used to 
examine a set of quantitative values as a whole. If so, a table 
might be right for you. 

A table makes the most sense when: 

• you need to look up individual values. 

• you need to compare individual values but not entire series of 

values to one another. 

• precise values are required. 

• the information involves more than one unit of measure. 

• both summary and detail values are included. 

• you need to tell more than one story with the data.

Introduction 

The data should be the 
hero 

Declutter your charts 

Explain your visuals 

Choose the right chart 

When a chart may not be  
the right choice 

Problematic common  
charts
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Some frequently used charts are difficult for many users to understand 
quickly and accurately. For those problematic common charts, we provide 
alternatives you should consider using instead.

Problematic common charts

 75

E XPL A N ATO RY  VI S UA L I Z AT I O N S

LIMIT THE PIES AND DONUTS 
Limit pie and donut charts to 2-3 slices and 
never more than 5 slices. Always consider 
using a bar chart or single number instead. If 
you have 4 or more slices, a bar chart is 
recommended. 

See Chapter 6: Primary Charts for more in-
depth guidelines for using Pie and Donut 
Charts. 

PIE AND DONUT CHARTS 

People aren't very good at comparing the sizes of slices in a circle. They can make faster, 
more accurate comparisons looking at the lengths of rectangles instead. Use pie charts and 
donut charts very sparingly, and only to show a part to a whole relationship. Really, their 
only use is to let people know what a fraction looks like.

Introduction 

The data should be the 
hero 

Declutter your charts 

Explain your visuals 

Choose the right chart 

When a chart may not be  
the right choice 

Problematic common  
charts
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Problematic common charts
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E XPL A N ATO RY  VI S UA L I Z AT I O N S

USE A LINE CHART INSTEAD 
Instead of an area (mountain) chart, use a 
line graph to communicate data clearly. 

Because stacked area charts can be 
misleading, use a multi-line line graph or 
multiple charts side-by-side with the same 
axis scale. 

See Chapter 6: Primary Charts for more in-
depth guidelines for using Line Graphs. 

AREA (MOUNTAIN) CHARTS 

We don’t recommend area charts, also known as mountain charts, because they can be 
misleading for users. The eye is drawn to the big block of color instead of the peaks which 
are the true representation of the data.

STACKED AREA CHARTS 

Stacked area charts are also not recommended - they are easily misinterpreted. Users often 
don’t readily understand that the layers of color are proportional. The peaks of one area 
form the baseline of the area above it - which makes it very difficult to compare the 
proportion of the areas and their actual values.

Introduction 

The data should be the 
hero 

Declutter your charts 

Explain your visuals 

Choose the right chart 

When a chart may not be  
the right choice 

Problematic common  
charts
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in-depth guidelines for designing and using the primary 
charts: bar, column, line, and pie/donut

PRIMARY CHARTS
CHAPTER 6
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There are lots of chart types available but your users shouldn’t have to learn 
how to read the chart. Always choose a chart type that your users will be 
familiar with. Validate your chart designs with users to make sure they 
understand and comprehend your message. 

In most cases you should use one of the more common Primary Charts: bar 
charts, column charts, or line graphs. Pie charts should only be used for 
part-to-whole comparisons with limitations.
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GUIDELINES 
The pages that follow provide in-depth 
guidelines for designing and using the 
primary charts: bar, column, line, and pie/
donut. 

By maintaining consistent styles and 
formats for our data visualizations, we 
ensure that data is presented in a truthful 
and accurate manner to maintain integrity 
with users. 

The design principles and best practices in 
this chapter are tool-agnostic and can be 
used in any charting tool or presentation 
software, like PowerPoint or Keynote.

BAR CHART 
Use for: 

Comparisons, Part-to-whole

COLUMN CHART 
Use for: 

Comparisons, Part-to-whole, Trends over time

LINE GRAPH 
Use for: 

Comparisons, Distribution, Relationships, Trends over time

PIE CHART 
Use only for: 

Part-to-whole

Introduction
Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S
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BAR CHART

Bar Chart
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Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S

USE A BAR CHART TO SHOW A COMPARISON OF DIFFERENT ITEMS. 

Bar charts use horizontal rectangular bars to answer the question of "how many?" in each 
category. Categorical data is a grouping of data into discrete groups, such as months of the 
year, age group, shoe sizes, and animals. 

The horizontal bar chart is the same as a vertical column chart only the x- and y-axis are 
switched. 

The bar chart should be your go-to chart. Bar charts are easily understood by users and 
allow flexibility for long labels. With big data sets they tend to work better in a narrow 
layout such as mobile view.

GENERAL GUIDELINES 
Use primary color palette shades.  
Don’t use additional range colors. 

Use a darker shade to highlight meaningful 
data points. 

Remove anything that isn’t adding 
information: borders, gridlines, etc. 

Always start the horizontal axis at a zero 
baseline. 

Order bars by ranking (i.e. largest to 
smallest) unless there is a natural specific 
order (e.g. dates). 

Plot positive value bars to the right of the 
zero line, negative values to the left.

Primary use 

Comparisons 
Also use for 
Finding patterns 
Part-to-whole

Chapter 06  |
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Bar chart guideline examples
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Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S

USE THE PRIMARY COLOR PALETTE. 

Use a single color in bar charts because the bars represent comparisons of the same kind of data.

ORDER MATTERS.  

Always plot horizontal bars by ranking from largest to smallest (or vice versa). The exception to the rule is when you have data with a 
specific, natural order that is easier for users to read.
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Bar chart guideline examples
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Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S

LEFT IS NEGATIVE, RIGHT IS POSITIVE. 

Always start the horizontal axis at a zero baseline and plot negative numbers to the left of the zero line.

LIMIT CATEGORIES IN GROUPED BAR CHARTS.  

It’s difficult for users to compare things that are not side-by-side so keep multiple-bar charts to 4 or fewer categories. If you have more 
than 4 categories, use individual charts that use the same scale. Use a legend with 3 or more categories. Use shades of color from lightest 
to darkest (or vice versa) or color plus shades of gray.
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Bar chart guideline examples
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Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S

USE SEGMENTED BAR CHARTS SPARINGLY. 

Segmented bar charts can be used in place of a pie chart as a visually compact way to view a part-to-whole comparison, however, 
labeling can be problematic. It is important to consider, users can more accurately compare rectangles with the same baseline faster than 
segments in the same bar so a standard bar chart is recommended.

COMPARING SEGMENTED BAR CHARTS IS NOT RECOMMENDED. 

It’s hard to make comparisons between elements that are far apart from each other. We need a common baseline to judge changes in 
length. The trend for the category at the baseline is easy to see but trends for those stuck in the middle are not - it’s hard to compare the 
middle segments. If you compare segmented bar charts, the highlighted value should be in the first position.
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Bar chart guideline examples
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Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S

DO NOT USE 3D EFFECTS. 

Do not ever use a 3D chart. 3D effects distract users from the content and reduce comprehension. The perspective distorts the data, what 
is displayed ‘in front’ is perceived as more important than what is shown in the background.
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BAR CHART

Column Chart
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Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S

USE A COLUMN CHART TO SHOW A COMPARISON OF DIFFERENT ITEMS OR A 
COMPARISON OF ITEMS OVER TIME. 

Like bar charts, column charts also answer the question of "how many?" in each category. 
A vertical column chart is the same as a horizontal bar chart only the x- and y-axis are 
switched.  

Use a bar chart if one or more data labels are long. Consider using a bar chart when you 
have more than 10 items to compare, especially when the chart will be viewed on a narrow 
mobile device screen. If you are showing comparisons over time, also consider using a line 
graph or histogram.

GENERAL GUIDELINES 
Use primary color palette shades. Don’t use 
additional range colors. 

Use a darker shade to highlight meaningful 
data points. 

Remove anything that isn’t adding 
information: borders, gridlines, etc. 

Always start the vertical axis at a zero 
baseline. 

Labels should always be horizontal; if labels 
are too long use the bar chart. 

Use a bar chart for more than 10 items. 

Plot positive value bars above the zero line, 
negative values below.

Primary use 

Comparisons 
Trends over time 
Also use for 
Finding patterns 
Part-to-whole
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Column chart guideline examples
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PR I M A RY  C H A RT S

USE THE PRIMARY COLOR PALETTE. 

Use a single color in bar charts because the bars represent comparisons of the same kind of data.

Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

LIMIT CATEGORIES IN GROUPED COLUMN CHARTS.  

It’s difficult for users to compare things that are not side-by-side so keep multiple-bar column charts to 4 or fewer categories. If you 
have more than 4 categories, use individual charts that use the same scale. Use a legend with 3 or more categories. Use shades of color 
from lightest to darkest (or vice versa) or color plus shades of gray.
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Column chart guideline examples
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PR I M A RY  C H A RT S

DOWN IS NEGATIVE, UP IS POSITIVE. 

Always start the horizontal axis at a zero baseline and plot negative numbers below the zero line.

Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

A STANDARD BAR CHART IS BETTER THAN SEGMENTED COLUMN CHARTS.  

While a segmented column chart may be compact, users can visually compare the lengths of bars in a standard bar chart faster. If you 
compare segmented bar charts, the highlighted value should always be in the baseline position because middle values are difficult to 
compare.
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Example: Order segments by size and use shades 
from darkest to lightest.

Dogs 42.8%

Cats 35.5%

Horses 1.9%
Birds 3.7%

Dogs Cats Birds Horses

Example: If you compare segmented bar charts, put 
the highlighted value in the baseline position.

Example: A standard bar chart is the fastest for users 
to accurately compare visually. The user must read the 
labels in a segmented column chart.

Dogs

Cats

Birds

Horses

42.8%

35.5%

3.7%

1.9%
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Column chart guideline examples
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PR I M A RY  C H A RT SIntroduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

DO NOT USE 3D EFFECTS. 

Do not ever use a 3D chart. 3D effects distract users from the content and reduce comprehension. The perspective distorts the data, what 
is displayed ‘in front’ is perceived as more important than what is shown in the background.
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LINE GRAPH

Line Graph
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Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S

GENERAL GUIDELINES 
Use primary color palette shades or 
additional range colors. 

Use a darker shade to highlight meaningful 
data points. 

Remove anything that isn’t adding 
information: borders, gridlines, etc. 

Don’t plot more than 4 lines. 

If you have one line, direct label the line if 
you do not have a summary statement. 

If you have more than one line, direct label 
lines instead of using a legend. 

Use the right height so the lines take up at 
least 2/3 of the y-axis height. 

Baseline does not need to start at zero.

Primary use 

Trends over time 
Comparisons 
Also use for 
Distribution 
Finding patterns 
Relationships

USE A LINE GRAPH TO REVEAL TRENDS OR PROGRESS OVER TIME WITH A 
CONTINUOUS DATA SET. 

A line graph is created by connecting a series of data points together with a line. Line 
graphs are useful when you want to see changes over time - if something is increasing, 
decreasing, or staying the same - or to forecast future values.  

You can also use a line graph to compare related datasets when you plot multiple lines on 
the same graph. Be careful what data you plot and don't confuse correlation with causation. 
Many things change the same way over time and could show a strong correlation (without 
causation) when plotted together.
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Line graph guideline examples
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PR I M A RY  C H A RT S

USE COLOR PALETTES WITH INTENTION. 

Use one color per line, per dataset, in line graphs. You can use a range of shades or a range of color. 

Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart
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DON’T MISREPRESENT THE TREND. 

The purpose of a line graph is to show a trend. Choosing a y-axis range that yields a relatively flat line defeats the purpose. On the other 
hand, an exaggerated line creates a drama that may not be a fair representation of the data. Be thoughtful about how you define your y-
axis. 
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Line graph guideline examples
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PR I M A RY  C H A RT S

ONLY USE DATA MARKERS TO HIGHLIGHT A COUPLE POINTS. 

Using data markers for every point on the line creates too much clutter, too much visual noise. Limit the number of data markers you use 
to just one or two and use them to highlight the most important points in your story. Generally you might want to use them to draw 
attention to outliers.

Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart
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USE 4 LINES OR LESS IN ONE CHART. 

In a single chart, use no more than 4 lines that don’t intersect at too many points. The purpose of a multi-line chart is to compare and 
contrast different data. Too many lines in the same chart is confusing and will defeat the purpose. If you have more than 4 datasets 
(lines) to compare, break the one chart into several individual charts that each display only 1 line.
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PIE & DONUTS

Pie and Donut Charts
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Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

PR I M A RY  C H A RT S

GENERAL GUIDELINES 
Use primary color palette shades or 
additional range colors. 

Use a darker shade to highlight meaningful 
data points. 

The total of the slices should equal 100%. 

Ideally, pie charts should only have 2-3 
slices, and never more than 5.  

A better use for the donut chart is as a gauge 
showing only one part-to-whole value.  

Always consider a user-friendly alternative.  

Only use 

Part-to-whole

USE PIE CHARTS AND DONUT CHARTS VERY SPARINGLY, AND ONLY TO SHOW 
A PART-TO-A-WHOLE RELATIONSHIP. 

Pie charts and donut charts show how categories represent part of a whole - the 
composition of something. These charts represent numbers in percentages, and the total 
sum of all segments needs to equal 100%. 

It is important to consider, people aren't very good at comparing the sizes of slices in a 
circle (or arcs in a donut) and can make a faster, more accurate comparison looking at the 
lengths of rectangles or at a single number.
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Pie and Donut chart guideline examples
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PR I M A RY  C H A RT S

USERS UNDERSTAND A BAR CHART FASTER.  

Human brains aren't very good at comparing the sizes of slices in a circle and can make faster, more accurate visual comparisons looking 
at the lengths of rectangles. A bar chart is always preferred to a pie chart with more than 3 slices.

Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

USE COLOR PALETTES WITH INTENTION.  

In most cases you should use a single color or one highlight color from the primary color palette because segments represent the same 
kind of data. Only use a range of shades or color when referencing the shades/colors elsewhere on the page or screen with additional 
information. 
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Pie and Donut chart guideline examples
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PR I M A RY  C H A RT S

ORDER MATTERS. 

People read pie and donut charts like clocks. Place the largest segment at the 12 o’clock position on the right to emphasize its 
importance. Order the other segments from largest to smallest in a clockwise direction.

Introduction 

Bar Chart 

Column Chart 

Line Graph 

Pie & Donut Chart

DO NOT USE 3D OR BLOW-APART EFFECTS. 

Do not ever use a 3D chart. 3D effects distract users from the content and reduce comprehension. The perspective distorts the data, what 
is displayed ‘in front’ is perceived as more important than what is shown in the background. Blow apart effects also make it hard for 
users to compare elements and judge areas.
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general guidelines for designing and using other charts
OTHER CHARTS

CHAPTER 7
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There are lots of chart types available but your users shouldn’t have to learn 
how to read the chart. Always choose a chart type that your users will be 
familiar with. Validate your chart designs with users to make sure they 
understand and comprehend your message. 

In most cases you should primarily use one of the more common charts: bar 
charts, column charts, or line graphs. Pie charts should only be used for 
part-to-whole comparisons with limitations.

OTHER CHARTS 
The pages that follow provide general 
guidelines for using these fairly common 
charts. 

There are more chart types in addition to 
these, but they would not be recommended 
because users are less likely to understand 
them.

Introduction
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OT H E R  C H A RT S

BUBBLE CHART 
Use primarily for: 

Relationships

BULLET GRAPH 
Use primarily for: 

Part-to-whole

HISTOGRAM 
Use primarily for: 

Distribution

MAPS 
Map use is dependent upon the type of map. Map guidelines will be included in 
Future Chapter 8: Icons, Illustrations & Infographics

SCATTER PLOT 
Use primarily for: 

Distribution, Relationship

SLOPE 
Use primarily for: 

Comparisons, Trends over time

SPARKLINES 
Use primarily for: 

Trends over time

Introduction 

Bubble Chart 

Bullet Graph 

Histogram 

Scatter Plot 

Slope Chart 

Sparklines
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BUBBLE CHART

Bubble chart
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GENERAL GUIDELINES 

Use primary color palette shades or additional range colors. 

Use a single shade or color per dataset. 

Scale bubbles according to area, not diameter. 

Use circular shapes only. 

Remove anything that isn’t adding information: borders, gridlines, etc. 

If you only have 2 variables, use a scatter plot.

Primary use 

Relationships 
Also use for 
Comparisons 
Distribution 
Proportions 
Trends over time

A bubble chart is similar to a scatter plot in that it can show distribution or 
relationship. The third data set is indicated by the size of the bubble or 
circle. 

Bubble charts can be considered a variation of the scatter plot, in which the 
data points are replaced with bubbles. 

Too many bubbles can make the chart hard to read, so bubble charts have a 
limited data size capacity. This can be somewhat remedied by interactivity: 
clicking or hovering over bubbles to display hidden information, having an 
option to reorganize or filter out grouped categories.

OT H E R  C H A RT SIntroduction 

Bubble Chart 

Bullet Graph 

Histogram 

Scatter Plot 

Slope Chart 

Sparklines
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BULLET CHART

Bullet graph
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GENERAL GUIDELINES 

Use primary color palette shades or additional range colors. 

Use contrasting colors to highlight how the data is progressing. 

Use one color in different shades to gauge progress. 

Remove anything that isn’t adding information: borders, gridlines, etc.

Primary use 

Part-to-whole 
Also use for 
Progress

A bullet graph reveals progress toward a goal, compares this to another 
measure, and provides context in the form of a rating or performance. 

Bullet graphs function like a bar chart, but are accompanied by extra visual 
elements as an alternative to dashboard gauges and meters. See Why bullet 
graphs pack more punch than gauge charts. 

The main data value, the feature measure, is the length of the bar in the 
middle of the chart. The line marker that runs perpendicular, known as 
the comparative measure, is used as a target marker. The segmented 
colored bars are used to display qualitative range scores such as poor, 
average and great.

OT H E R  C H A RT SIntroduction 

Bubble Chart 

Bullet Graph 

Histogram 

Scatter Plot 

Slope Chart 

Sparklines

Chapter 07  |

https://www.tableau.com/about/blog/2015/2/bullet-graphs-beat-gauge-charts
https://www.tableau.com/about/blog/2015/2/bullet-graphs-beat-gauge-charts
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HISTOGRAM

Histogram
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GENERAL GUIDELINES 

Use primary color palette shades. Don’t use additional range colors. 

Remove anything that isn’t adding information: borders, gridlines, etc. 

Always start the vertical axis at a zero baseline. 

Labels should always be horizontal; if labels are too long use the bar chart. 

Plot positive value bars above the zero line, negative values below.

Primary use 

Distribution 
Also use for 
Comparisons 
Trends over time

A histogram visualizes the distribution of data over a continuous interval or 
certain time period. Each bar in a histogram represents the tabulated 
frequency at each interval/bin. 

Histograms help give an estimate as to where values are concentrated, what 
the extremes are and whether there are any gaps or unusual values. They 
are also useful for giving a rough view of the probability distribution. 

To construct a histogram, the first step is to bin the range of values, and 
then count how many values fall into each interval. A rectangle is drawn 
with height proportional to the count and width equal to the bin size, so 
that rectangles abut each other.

OT H E R  C H A RT SIntroduction 

Bubble Chart 

Bullet Graph 

Histogram 

Scatter Plot 

Slope Chart 

Sparklines
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SCATTERPLOT

Scatter plot
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GENERAL GUIDELINES 

Use primary color palette shades. Don’t use additional range colors. 

Remove anything that isn’t adding information: borders, gridlines, etc. 

Start the y-axis at 0. 

If you have more than 2 variables, use a bubble chart. 

Trendlines can be distracting, but if you use trend lines to make your plot easy to 
understand, use a maximum of two.

Primary use 

Distribution 
Relationships 
Also use for 
Comparisons

A scatter plot, or scattergram chart, will show the relationship between two 
different variables or it can reveal the distribution trends.  The data is 
displayed as a collection of points, each having the value of one variable 
determining the position on the horizontal axis and the value of the other 
variable determining the position on the vertical axis. 

It should be used when there are many different data points, and you want 
to highlight similarities in the data set. This is useful when looking for 
outliers or for understanding the distribution of your data.

OT H E R  C H A RT SIntroduction 

Bubble Chart 

Bullet Graph 

Histogram 

Scatter Plot 

Slope Chart 

Sparklines
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SLOPE CHART

Slope chart
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GENERAL GUIDELINES 

Use primary color palette shades. Don’t use additional range colors. 

Remove anything that isn’t adding information: borders, gridlines, etc. 

Use a darker shade to highlight meaningful data points. 

Use end-caps on either end to highlight the two points in time. 

Too many lines may make the chart unreadable.

Primary use 

Comparisons 
Trends over time 

A slope chart, also called a slope graph, is a variation of the line chart. 
Unlike line charts that display 3 or more points in time, slope charts display 
only two. They are very effective when you have two time periods or points 
of comparison and want to quickly show the relative increases and 
decreases across categories between the two data points.  

Slope charts are not always included in graphic tools. An Excel template 
with an example and instructions can be downloaded from the Storytelling 
with Data website.

OT H E R  C H A RT SIntroduction 

Bubble Chart 

Bullet Graph 

Histogram 

Scatter Plot 

Slope Chart 

Sparklines
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http://www.storytellingwithdata.com/blog/2013/11/slopegraph-template
http://www.storytellingwithdata.com/blog/2013/11/slopegraph-template
http://www.storytellingwithdata.com/blog/2013/11/slopegraph-template
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SPARKLINES

Sparklines
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GENERAL GUIDELINES 

Use primary color palette shades or utility color palette. 

Remove or hide all visual elements except the series (the line). 

When comparing in a list or table, you can highlight min and max. 

Sparklines do not need direct labeling as long as their placement on the screen provides 
context. 

Primary use 

Trends over time 
Comparisons 

Sparklines are data-intense, simply designed word-size 
graphics that provide a quick sense of historical context.  

Because they are small, sparkline graphics can be 
everywhere a word or number can be: embedded in a 
sentence, table, headline, map, spreadsheet, graphic. Data 
graphics should have the resolution of typography. They are 
most often used in a data table or lists to give users a quick 
view of trends. 

OT H E R  C H A RT SIntroduction 

Bubble Chart 
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Slope Chart 

Sparklines
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tools and services for creating data visualizations
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TABLEAU SOFTWARE 
tableau.com & public.tableau.com (free) 

Tableau is often regarded as the grand master of data visualization software and for good reason. Tableau has a 
very large customer base of 57,000+ accounts across many industries due to its simplicity of use and ability to 
produce interactive visualizations far beyond those provided by general BI solutions. It is particularly well suited 
to handling the huge and very fast-changing datasets which are used in Big Data operations, including artificial 
intelligence and machine learning applications, thanks to integration with a large number of advanced database 
solutions including Hadoop, Amazon AWS, My SQL, SAP and Teradata. Extensive research and testing has gone 
into enabling Tableau to create graphics and visualizations as efficiently as possible, and to make them easy for 
humans to understand. 

MICROSOFT POWERPOINT 
Microsoft PowerPoint 

“Microsoft PowerPoint empowers you create anything from clean slide presentations to intricate pitch decks and 
gives you a powerful presentation maker to tell your story. Download PowerPoint now or log into PowerPoint 
online to find out what presentation software should be.” 

APPLE KEYNOTE - MAC ONLY 
Keynote 

“With its powerful tools and dazzling effects, Keynote makes it easy to create stunning and memorable 
presentations. With real-time collaboration, your team can work together, whether they’re on Mac, iPad, or 
iPhone, or using a PC.”

Apps and services - already in use
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CHARTBUILDER 
github.com/Quartz/Chartbuilder/ 

Chart builder is an open source chart-creation tool that gives you an opportunity to create simple charts and 
"graphics-desk" quality. 

CLEARSTORY DATA 
clearstorydata.com 

ClearStory Data is one of the newer players in the space. Its technology lets users discover and analyze data from 
corporate, web, and premium data sources. It includes relational databases, Hadoop, web, and social application 
interfaces, as well as ones from third-party data providers. The company offers a set of solutions for vertical 
industries. Its customers include Del Monte, Merck, and Coca-Cola. 

DATAHERO 
datahero.com 

DataHero is self-service cloud BI that allows any user to quickly connect to cloud services without the help of an 
IT team. This service provides data analysis focusing on intuitive design and experience. The service also suggests 
charts and drag-and-drop chart creation to make it easy to provide context to your data and communicate them 
with dashboards.

Apps and services
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DATAWRAPPER 
datawrapper.de 

Datawrapper is increasingly becoming a popular choice, particularly among media organizations which 
frequently use it to create charts and present statistics. It has a simple, clear interface that makes it very easy to 
upload csv data and create straightforward charts, and also maps, that can quickly be embedded into reports. 

HIGHCHARTS 
highcharts.com 

Highcharts requires a license for commercial use, although it can be used freely as a trial, non-commercial or for 
personal use. Its website claims that it is used by 72 of the world’s 100 largest companies and it is often chosen 
when a fast and flexible solution must be rolled out, with a minimum need for specialist data visualization 
training before it can be put to work. A key to its success has been its focus on cross-browser support, meaning 
anyone can view and run its interactive visualizations, which is not always true with newer platforms. 

IBM WATSON ANALYTICS 
ibm.com/watson-analytics 

Watson Analytics brings natural language understanding to data work. That means you don't need to structure a 
proper query in some specialized language to find relationships and patterns in your data; likewise, there's no 
need for knowledge of statistics to decide what results are significant and which are just noise. Instead, the system 
does all that in the background for you.

Apps and services
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JOLICHARTS 
jolicharts.com 

Jolicharts is a service that helps you turn data stored in spreadsheets, JSON or databases into charts, graphs and 
maps. You can add and arrange multiple charts on a dashboard, and choose to share an entire dashboard or just a 
chart. 

MICROSOFT POWER BI 
powerbi.microsoft.com 

Power BI is a suite of business analytics tools Microsoft designed to enable business users to analyze data and 
share insights. Components include Power BI dashboards, which offer customizable views for business users for 
all their important metrics in real-time. These dashboards can be accessed from any device. 

Power BI Desktop is a data-mashup and report-authoring tool that can combine data from several sources and 
then enable visualization of that data. Power BI gateways let organizations connect SQL Server databases and 
other data sources to dashboards. 

THE R PROJECT FOR STATISTICAL COMPUTING  
r-project.org 

R is a free software environment for statistical computing and graphics. It compiles and runs on a wide variety of 
UNIX platforms, Windows and MacOS. R provides a wide variety of statistical (linear and nonlinear modelling, 
classical statistical tests, time-series analysis, classification, clustering, …) and graphical techniques, and is 
highly extensible. 

Apps and services
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QLIKVIEW 
qlik.com 

Qlik with their Qlikview tool is the other major player in this space and Tableau’s biggest competitor. The vendor 
has over 40,000 customer accounts across over 100 countries, and those that use it frequently cite its highly 
customizable setup and wide feature range as a key advantage. This however can mean that it takes more time to 
get to grips with and use it to its full potential. In addition to its data visualization capabilities Qlikview offers 
powerful business intelligence, analytics and enterprise reporting capabilities and I particularly like the clean and 
clutter-free user interface. Qlikview is commonly used alongside its sister package, Qliksense, which handles data 
exploration and discovery. There is also a strong community and there are plenty of third-party resources 
available online to help new users understand how to integrate it in their projects. 

SISENSE 
sisense.com 

Sisense provides a full stack analytics platform but its visualization capabilities provide a simple-to-use drag and 
drop interface which allow charts and more complex graphics, as well as interactive visualizations, to be created 
with a minimum of hassle. It enables multiple sources of data to be gathered into one easily accessed repositories 
where it can be queried through dashboards instantaneously, even across Big Data-sized sets. Dashboards can 
then be shared across organizations ensuring even non technically-minded staff can find the answers they need 
to their problems.

Apps and services
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ZOHO REPORTS 
zoho.com/reports/ 

One of the more traditional corporate-focused business analytics offerings in this group, Zoho Reports can take 
data from various file formats or directly from a database and turn it into charts, tables and pivot tables -- 
formats familiar to most spreadsheet users.

Apps and services
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DATA-DRIVEN DOCUMENTS (D3) 
D3js 

D3 is a JavaScript library for manipulating documents based on data to create dynamic, interactive visualizations 
for modern web browsers. D3 helps you bring data to life using HTML, SVG, and CSS. D3’s emphasis on web 
standards (HTML5, CSS3, and JavaScript) gives you the full capabilities of modern browsers without tying 
yourself to a proprietary framework, combining powerful visualization components and a data-driven approach 
to DOM manipulation. It is open-source and free to use.    

D3 allows you to bind arbitrary data to a Document Object Model (DOM), and then apply data-driven 
transformations to the document. For example, you can use D3 to generate an HTML table from an array of 
numbers. Or, use the same data to create an interactive SVG bar chart with smooth transitions and interaction. 

Built on D3.js: plot.ly, vida.io, vizuly.io 
Free learning course: Udacity: Data Visualization and D3.js 

D3 is not a monolithic framework that seeks to provide every conceivable feature. Instead, D3 solves the crux of 
the problem: efficient manipulation of documents based on data. This avoids proprietary representation and 
affords extraordinary flexibility, exposing the full capabilities of web standards such as HTML, SVG, and CSS. With 
minimal overhead, D3 is extremely fast, supporting large datasets and dynamic behaviors for interaction and 
animation. D3’s functional style allows code reuse through a diverse collection of official and community-
developed modules. 

Javascript - primary recommendation
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CHART.JS 
Chart.js 

Chart.js uses HTML 5 and Canvas to render charts and polyfills to support old web browsers. It includes many 
chart types (Line, Bar, radar, polar, pie and doughnut, etc.,) each in its own module. It provides clean and flat 
charts, also its file size is very small. It is open-source and free to use. 

FUSIONCHARTS 
fusioncharts.com 

FusionCharts provides over 100 charts and 1400 maps, and it is a more complete solution than Google Charts. 
HTML 5 and SVG are used to render the graphs, and also supports mobile devices. It supports a wide range of 
charts like spline, column, bar, maps, and angular gauges, among others. It is free for un-commercial and paid for 
commercial users. 

GOOGLE CHARTS 
developers.google.com/chart/ 

Google charts are rendered using HTML5 and SVG to provide cross-browser compatibility (including VML for 
older IE versions) and cross platform portability to iPhones, iPads, and Android. It provides simple line charts to 
complex Tree maps and also provides Zoom and PAN functions for a few chart types. It is free, but not open-
source.

Javascript
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PLOTLY 
plot.ly 

Plotly enables more complex and sophisticated visualizations, thanks to its integration with analytics-oriented 
programming languages such as Python, R and Matlab. It is built on top of the open source D3.js visualization 
libraries for JavaScript, but this commercial package (with a free non-commercial license available) adds layers of 
user-friendliness and support as well as inbuilt support for APIs such as Salesforce. 

VIDA.IO 
vida.io 

Vida.io is a data visualization service offering a front end for both Google's Charts visualization API and the 
JavaScript library D3.js, along with free public hosting for the graphics you create. The Google Charts portion of 
the service visualization types including line charts, bar charts, scatter plots and maps. The interface is reasonably 
intuitive, allowing for simple customizing of title, axes and colors.  Explore the Vida.io video library on YouTube. 

ZINGCHART 
zingchart.com 

ZingChart offers over 35 chart types and provides a rich API that allows you to load new data and modify existing 
charts. ZingChart loads data in real time and gives you the ability to customize and use your own chart themes. It 
offers a great way to present your data using the refresh/feed system. It can be useful when using an external data 
source. It is free, but not open-source.

Javascript
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ESPATIAL 
espatial.com 

eSpatial online mapping software lets you to take business data from Excel spreadsheets and transform it into 
eye-catching, informative visualizations. Software plots any location that can be found in Google Maps. You'll be 
able to plot spreadsheet data and create heat maps, territory maps, analyze data, collaborate on data, or customize 
and style maps to share and print.  

LEAFLET 
leafletjs.com 

Leaflet is the leading open-source JavaScript library for mobile-friendly interactive maps. It works efficiently 
across all major desktop and mobile platforms, can be extended with lots of plugins, has a beautiful, easy to use 
and well-documented API and a simple, readable source code that is a joy to contribute to. 

OPEN HEAT MAP 
openheatmap.com 

Open Heat Map is an online tool in which you can upload your spreadsheet to create an interactive online map. 

OPENLAYERS 
openlayers.org 

OpenLayers is an open source JavaScript library for displaying map data in web browsers. It provides an API for 
building rich web-based geographic applications similar to Google Maps and Bing Maps.

GIS / mapping
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OPENSTREETMAP 
openstreetmap.org 

OpenStreetMap is built by a community of mappers that contribute and maintain data about roads, trails, cafés, 
railway stations, etc, all over the world.  

POLYMAPS 
polymaps.org 

Polymaps is a free JavaScript library for making dynamic, interactive maps in modern web browsers. 

QUANTUM GIS (QGIS) 
qgis.org/en/site/ 

QGIS is a free, open source geographic information system. You'll be able to create, edit, visualize, analyze, and 
publish geospatial information on Windows, Mac, Linux, and BSD.

GIS / mapping
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CANVA 
canva.com 

Canva is filled with options. Each new project comes with a template for the project you choose to work on. With 
the dimensions done for you, you can focus your attention on creating designs quickly. While they don't have a 
monthly subscription, you can pay for different image assets individually. Canva has a devoted YouTube page with 
many videos that you can watch: https://www.youtube.com/user/canvadesign. 

EASEL.LY 
easel.ly 

If you're looking to design an infographic for free, this program will work well. However, it may lack some of the 
variety found in other infographic tools. They have a small number of visual themes to choose from, but can be a 
very easy-to-use resource. 

IBM WORD-CLOUD GENERATOR 
www-01.ibm.com/marketing/iwm/iwm/web/preLogin.do?source=AW-0VW 

If you're looking for easy desktop software dedicated to creating a Word Cloud, IBM's free Word-Cloud desktop 
application is available. Other tools mentioned previous can do that as well.  (Requires registration.) 

Infographics
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INFOGRAM 
infogram.com 

Infogram lets you illustrate data with 30 different types of charts to select. Additionally, you can utilize built-in 
spreadsheets or import your own. While you are able to use the site for free, there is no image library, a small 
selection of infographic templates, and download options require a paid subscription. 

PIKTOCHART 
piktochart.com 

Pictochart has a limited selection of free templates you have access to. However, the site has themes and 
templates with high design quality. The site is fairly intuitive to use. You even have the ability to embed videos 
from YouTube or Vimeo in your design as well. 

VISME 
visme.co 

Visme allows you to create interactive presentations, infographics, and other engaging content. The site offers 
both free and paid versions. If you use the free version, you're limited to 3 projects. Additionally, it includes the 
visme logo and you will have limited access to charts and infographic widgets. 

WORDLE 
wordle.net 

Wordle is a tool to generate “word clouds” from text that you provide. The clouds give greater prominence to 
words that appear more frequently in the source text. You can tweak your clouds with different fonts, layouts, and 
color schemes. The images you create with Wordle are yours to use however you like. You can print them out, or 
save them to your own desktop to use as you wish.

Infographics
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Preparing data visualizations for testing
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A PPE N D I X :  VA L I DAT I N G  VI S UA L I Z AT I O N S

CONTENT IS THE RESEARCH PARTICIPANT’S TOOL FOR BUILDING UNDERSTANDING 

In a research context, participants are asked to make sense of things that are unfamiliar to them, that they have 
not seen before. Participants are looking for what they do know in order to figure out what they don’t know. 

CREATING A DATA NARRATIVE 

Correct, internally coherent and consistently presented data in your prototype is critical. Asking people to look 
past the content/data means you are not testing the data visualization. Use real data sets that tell recognizable 
data stories. 

BUILDING DATA COHERENCE 

Ensure presented data and interface work together to tell the clearest possible story. Look for common and 
recognizable examples to use in designs for testing.  

Do not rely on the moderator to explain the interface and context. Include in the design the necessary content for 
people to make sense of the screen without a detailed introduction. The moderator will not be there when people 
actually use the design. 

AVOIDING PLACEHOLDER CONTENT 

Do not leave areas of the screen unaddressed with the expectation that users will imagine should be there. People 
poorly imagine what’s not there and it takes away items they can make sense with. 

It may not be possible to have specific data relevant to the user’s situation, however if the data represented is 
coherent and the user can understand the function of the system they can consider it’s relevance to their needs.

Preparing data 
visualizations for testing 

Principles for data 
visualization research 

Best practices for testing 
data visualizations
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Data to Enable Perception, Cognition, & Narration
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Preparing data 
visualizations for testing 

Principles for data 
visualization research 

Best practices for testing 
data visualizations

A PPE N D I X :  VA L I DAT I N G  VI S UA L I Z AT I O N S

In prototype testing,  
you may not have data that relates directly  
to a participant’s context and situation. 

However, you can  
create a coherent system  
that a participant can  
understand and think with  
well enough to authentically  
apply to their own context and situation.
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Frameworks and Methods for Testing Data 
A PPE N D I X :  VA L I DAT I N G  VI S UA L I Z AT I O N S

User Experience Environments  
& Work Practices User Performance Communication through 

Visualization 
Visual Data Analysis  

& Reasoning 

Design Anthropology Psychology Learning Sciences Cognitive Science

Elicit subjective feedback and opinions 
on a visualization tool

 
Derive design advice through an 
understanding of the work, analysis, or 
information processing practices by a 
given group of people with or without 
software use

Objectively measure how specific 
features affect the performance of 
people with a system  

 
Assess the communicative value of a 
visualization or visual representation in 
regards to goals such as teaching/
learning, idea presentation, or casual use 

 
Assess how an information visualization 
tool supports analysis and reasoning 
about data and helps to derive relevant 
knowledge in a given domain 

+ What features are seen as useful?  

+ What features are missing?  

+ How can features be reworked to 
improve the supported work 
processes?  

+ Are there limitations of the current 
system which would hinder its 
adoption?  

+ Is the tool understandable and can it 
be learned? 

+ What is the context of use of 
visualizations? 

+ In which daily activities should the 
visualization tool be integrated?  

+ What are the characteristics of the 
identified user group and work 
environments?  

+ What data is currently used and what 
tasks are performed on it?  

+ What kinds of visualizations are 
currently in use?  

+ How do they help to solve current 
tasks 

+ What challenges and usage barriers 
can we see for a visualization tool? 

+ What are the limits of human visual 
perception and cognition for specific 
kinds of visual encoding or interaction 
techniques?  

+ How does one visualization or 
interaction technique compare to 
another as measured by human 
performance? 

+ Do people learn better and/or faster 
using the visualization tool?  

+ Is the tool helpful in explaining and 
communicating concepts to third 
parties?  

+ Can useful information be extracted 
from a casual information 
visualization? 

How does a visualization or tool support: 

+ data exploration? 

+ processes aimed at seeking 
information, searching, filtering, and 
reading and extracting information? 

+ knowledge discovery? 

+ the schematization of information or 
the (re-)analysis of theories? 

+ hypothesis generation? 

+ interactive hypothesis examination? 

+ decision making? 

+ communication and application of 
analysis results? 

Informal Evaluation, Usability Test 
Laboratory Questionnaire. 

Field Observation Interviews 
Laboratory Observations 

CONTROLLED EXPERIMENTS  
Field Logs

CONTROLLED EXPERIMENTS  
Field Observation and Interviews.  

CONTROLLED EXPERIMENTS 
Case Studies 

Source: Lam, H., Bertini, E., Isenberg, P., Plaisant, C., & Carpendale, S.T. (2011). Seven Guiding Scenarios for Information Visualization Evaluation.
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Principles for data visualization research
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A PPE N D I X :  VA L I DAT I N G  VI S UA L I Z AT I O N S

TESTING TOOLS TO THINK WITH 

Data visualizations and dashboards are tools for people to think with. We measure the effectiveness of tools by 
looking at the quality of thought the tools enable people to have. 

USING EXPERIMENTAL APPROACHES 

Data visualizations and dashboards are created to deliver specific user experiences and insights. The intended 
user experience for a visualization is a testable hypothesis of how a user will understand and make use of the 
designed experience. 

• Design hypothesis - Clearly articulated user experience intention for the data visualization including what a 
user must be able to do, think and/or feel for the visualization to be considered successful 

• Measures for success - Explicit performance metrics used in testing to evaluate if the visualization is optimally 
successful or can be further improved 

• Rigorous evaluation - Ability to clearly answer if a visualization fulfills its intended objectives 

Preparing data 
visualizations for testing 

Principles for data 
visualization research 

Best practices for testing 
data visualizations
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Principles for data visualization research
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Preparing data 
visualizations for testing 

Principles for data 
visualization research 

Best practices for testing 
data visualizations

A PPE N D I X :  VA L I DAT I N G  VI S UA L I Z AT I O N S

MAKING IT REAL: TRIGGERING AUTHENTIC & RELEVANT CONTEXTS 

Ask participants to recall and give details to specific relevant contexts from their lives that directly relate to the 
designs they will be evaluating.  

Test with specific scenarios for use that reflect your intention for how the designs should optimally be used. 

Put the tools in the hands of the participant. Participant drives prototype even if screens are non-interactive. 

USING COMPARISONS TO MAKE DETAILS DISCUSSABLE 

Proving users with alternate designs for the same objective enables them to talk about what works and does not 
work in each design and across designs.  

MANAGING COGNITIVE LOAD THROUGHOUT EVALUATIVE RESEARCH DESIGN 

As testing data visualizations and dashboards requires users to engage in cognitively complex tasks, it is 
important that the structure of the overall test is a simple and clear evaluative session. 

• Generative Research - Show us all your stuff! 

• Evaluative Research - A few specific things to consider
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Principles for data visualization research
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Preparing data 
visualizations for testing 

Principles for data 
visualization research 

Best practices for testing 
data visualizations

A PPE N D I X :  VA L I DAT I N G  VI S UA L I Z AT I O N S

DATA VISUALIZATIONS CAN MAKE PEOPLE FEEL UNCOMFORTABLE 

Data visualizations are a type of design loaded with cultural meaning and expectations around ability to 
understand the representation.  

Create a safe environment for participants to evaluate data visualizations and be open to exploring participant 
discomfort as this will improve designs.  

It is possible for everyone to appreciate an accessible and well designed data visualization.
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Research Approach Overview
A PPE N D I X :  VA L I DAT I N G  VI S UA L I Z AT I O N S

1.  
Establish  

Authentic Context 

A clear, authentic and 
relevant work context 

is triggered in the 
mind of the user

2.  
Validate Value 

Proposition 

Value proposition for 
insights resonates with 

user’s interests

3.  
Usable  

Dashboard  
& Visualizations 

User understands and 
can successfully use 

data visualization

4.  
Useful 

Information 

User identifies specific 
times when they 

would use insights and 
data visualizations 

in their work

5.  
Desirable 

Experience 

User is motivated to 
incorporate new 

insights and 
visualizations into their 

current practices

ENVIRONMENTS & WORK PRACTICES USER EXPERIENCE USER PERFORMANCE

VISUAL DATA ANALYSIS & REASONING

ENVIRONMENTS & WORK PRACTICES

COMMUNICATION THROUGH VISUALIZATION

USER EXPERIENCE
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Best practices for testing data visualizations
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Preparing data 
visualizations for testing 

Principles for data 
visualization research 

Best practices for testing 
data visualizations

A PPE N D I X :  VA L I DAT I N G  VI S UA L I Z AT I O N S

1. ESTABLISH AUTHENTIC CONTEXT 

A clear, authentic and relevant work context is triggered in the mind of the user. This becomes the context the 
user will apply to subsequent tasks and activities. The research can also leverage this context in question 
exploration. 

2. VALIDATE VALUE PROPOSITIONS 

Prior to exploring specific data visualizations and designs, it is valuable to establish an initial baseline for how 
much the design’s intended value propositions resonate with the users needs and interests. 

3. USABLE DASHBOARDS & VISUALIZATIONS 

Capturing the user’s first impression of the dashboards and visualizations to determine if the user can make sense 
of the high level objectives of key screens. 

4. USEFUL INFORMATION 

User identifies specific times when they would use insights and data visualizations in their work. 

5. DESIRABLE EXPERIENCE 

User is motivated to incorporate new insights and visualizations into their current practices.
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When producing UX/UI design layouts in Sketch, the chart or graph you 
draw will be a placeholder to indicate which chart should be used and how it 
should be styled as well as its size and placement on the screen. You can use 
a Sketch plugin to quickly draw editable charts and graphs in Sketch.  

As of August 2018, the most comprehensive Sketch plugin for charting is 
Chart 3.0. This plugin does an adequate job, but it is quirky. Use this section 
as guidance for using this plugin.  

NOTE: This plugin will only generate the chart graphic based on data points. 
It will not apply any labels - you will need to add/draw those. The chart that 
the plugin generates will be a group with editable shapes and/or lines so you 
can change the color, line, border, etc. after the chart is generated.

RELEVANT LINKS 
• Download the Chart plugin from Github 

• Watch the chart demo on YouTube 

• Read more on Medium

Chart plugin
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…
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https://github.com/pavelkuligin/chart
https://youtu.be/PZwTRSArpMo
https://medium.com/sketch-app-sources/chart-the-most-powerful-data-visualization-plugin-for-sketch-6849155e09ab
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In the Chart plugin menu, select “Set params” to set up your preferences. PLUGINS > CHART > SET PARAMS

Set parameters
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…

A PPE N D I X :  C H A RT  PLU G I N  F O R  S K E TC H

COLORS 

The color box is for the range and order of color for charts. The ranges for the data 
visualization color palette are below. Copy and paste colors in the format [R,G,B] separated 
with commas. 

PRIMARY GRAY 

Shades 
[64,69,78],[81,87,97],[116,121,129],[151,154,160],[185,188,192],[220,221,223] 

BLUE THEME 

Shades 
[7,59,100],[20,86,141],[0,155,223],[102,195,236],[150,213,239],[206,233,246]  
Range 
[6,59,99],[21,110,142],[61,151,140],[120,184,113],[187,207,87],[252,224,83] 

TEAL THEME 

Shades 
[0,91,105],[0,124,137],[21,164,167],[123,199,201],[161,219,220],[199,233,234]  
Range 
[0,91,106],[25,129,123],[69,163,117],[125,188,98],[189,208,82],[252,224,83] 
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PLUGINS > CHART > SET PARAMS

Set parameters
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…
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LINE CHART
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PLUGINS > CHART > SET PARAMS

Set parameters
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…

A PPE N D I X :  C H A RT  PLU G I N  F O R  S K E TC H

BAR CHARTS
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PLUGINS > CHART > SET PARAMS

Set parameters
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…
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PROGRESS BAR SPARKLINE

SCATTER PLOT
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PLUGINS > CHART

Generate charts
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…

A PPE N D I X :  C H A RT  PLU G I N  F O R  S K E TC H

STEPS FOR GENERATING CHARTS WITH THE PLUGIN

1. Draw a rectangle or oval in Sketch. 2. Copy numeric data (command-C). 
    See example data formats on the following page.

3. Select your rectangle or oval shape in 
your Sketch file.

4. Create your Chart using Plugins menu 
> Chart > (select chart type)

5. Fine tune the pieces of your new chart (change color, add outline, etc.).
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USE RANDOM DATA

Example data formats
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…
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SUPPORTED FORMATS 

10, 12, 14, 16 
27, -17, 94, -32 
5.3, 7.9, 15.3, 20.1 
25%, 30%, 10%, 35% 
or copy a row in Google Sheets 

HORIZONTAL & VERTICAL BAR CHARTS 

316, 253, 226, 64, 45 

STACKED HORIZONTAL & VERTICAL BAR CHARTS 

(use multiple lines) 
316, 253, 226, 64, 45 
200, 199, 204, 90, 20 

LINE CHARTS (GRAPHS) 

(each line of data is a line on the graph) 
316, 253, 226, 64, 45 
200, 199, 204, 90, 20 

PIE & DONUT CHARTS 

35%, 30%, 20%, 15%

For most chart styles you can generate a 
chart with random data or use data from a 
JSON file.  

For random data - create a chart using the 
plugin without copying any data first. Make 
sure your system clipboard has no numerical 
data (copy a word to clear numbers). A dialog 
will open where you can specify a number of 
categories and items. 

To fetch data from JSON, use the other fields 
in the dialog.  
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USE RANDOM DATA

Example data formats
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…

A PPE N D I X :  C H A RT  PLU G I N  F O R  S K E TC H

SCATTER PLOTS 

To draw Scatter Plot or Bubble Chart select a few lines of data: the first line is X, the second 
line is Y, the third line is Volume (for bubble chart). 
19, 37, 47, 56, 29, 27, 16 
52, 31, 45, 48, 32, 17, 29 
4, 12, 19, 10, 25, 36, 48 

PROGRESS BARS & GAUGE CHARTS 

75% 

To draw a few progress bars select a few circles or rectangles and use following format of 
data (each progress bar on a separate line): 
30% 
60% 

SLOPE CHART 

Use Line Chart. 
40, 14 
25, 30 
19,38 
11, 12 
5, 6

For most chart styles you can generate a 
chart with random data or use data from a 
JSON file.  

For random data - create a chart using the 
plugin without copying any data first. Make 
sure your system clipboard has no numerical 
data (copy a word to clear numbers). A dialog 
will open where you can specify a number of 
categories and items. 

To fetch data from JSON, use the other fields 
in the dialog.  
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A few more quirks …
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Chart plugin 

Set parameters 

Generate charts 

Example data formats 

A few more quirks…

A PPE N D I X :  C H A RT  PLU G I N  F O R  S K E TC H

CHART PANEL 

The demo video uses the chart panel but in the current version of the plugin, the chart 
panel does not seem to be working. You will need to select a chart from the plugin menu 
instead: plugin menu > Chart > select chart. 

SCATTER PLOT (AND BUBBLE CHART) 

In the current version, the scatter plot chart doesn’t work really well or draw data as you’d 
expect. 

NOT RECOMMENDED 

The Chart plugin includes Area chart, Stacked area chart, and Stream graph. These are not 
recommended for users. 

CHART PANEL 
This does not seem to work.  

(( sad face )) it’s empty.
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“What is Data 
Visualization?” (YouTube) University of 
British Columbia: Centre for Teaching, 
Learning and Technology, Nov 2011.  

Storytelling with Data. Tableau. 

“Make data more human” Jer Thorp, 
TEDxVancouver, Nov 2011. 

Nussbaumer, Cole. “Data Stories.” 
Think with Google. Apr 2012. 

Gibson, Anne. What Letter Are You? 
An Alphabet of Accessibility Issues. IA 
Summit 2018. 

Web Content Accessibility 
Guidelines (WCAG) 2.0: Non-text 
Content & Web Accessibility Tutorials: 
Complex Images & Use of Color 

O’ Connor, Cathy. Color Contrast And 
Why You Should Rethink It, Smashing 
Magazine, Oct 2014. 

Grosser, Zach. Accessible Colors for 
Data Visualization, Medium, Jan 2018. 

Tarnoff, Greg. Simply Accessible: 
Animations are fun, but not for 
everyone. Simply Accessible, Apr 2013. 

"Being clever with color" (YouTube) 
Cole Nussbaumer, Oct 2015. 

WebAIM - Web Content Accessibility 
Guidelines & Color Contrast Checker & 
Seizure Disorders. 

"Declutter your data 
visualizations" (YouTube) Cole 
Nussbaumer, Mar 2016. 

Claudia Love, Data Visualization 
Advice for UX Designers, Medium Apr 
2016 

Elizabeth Ricks, Storytelling with data: 
Bring on the Bar Charts, Storytelling 
with Data, Mar 2018. 

“What is Data 
Visualization?” (YouTube) University of 
British Columbia: Centre for Teaching, 
Learning and Technology, Nov 2011. 

Marisa Krystian, Do You Know When 
to Use Tables vs. Charts?, Infogram, 
Jun 2016 

Bernard Marr, “The 7 Best Data 
Visualization Tools In 2017,” Forbes, Jul 
2017 

Jessica Davis, “10 Data Visualization 
Tools To Bring Analytics Into Focus,” 
Information Week, Jun 2016, 

Thayanithi Selvaraj, “JavaScript Data 
Visualization Tools and D3.js,” Forbes, 
Jul 2017 

University of Toledo “Locating Health 
Statistics: Data Visualization & Related 
Tools” 

Why bullet graphs pack more punch 
than gauge charts
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NN/g Nielsen Norman Group 
UX for Big Data - Creating Interfaces for Analyzing Complex 
Data 

Lynda 
Learning Data Visualization 

DataCamp 
Learn Data Science Online 

Edward Tufte 
Presenting Data and Information: A One-Day Course Taught by 
Edward Tufte 

David McCandless 
How do you create effective, interesting & useful data 
visualizations, infographics? 

Storytelling with Data 
Public Workshops & Custom Workshops 

PolicyViz  
Workshops 

Duke 
Data Visualization LibGuide 

TED 
Best TED videos on Data Visualization 

TED Ed: Visualizing Data 

Web Content Accessibility Guidelines (WCAG) 2.0 
Understanding WCAG 2.0 

Workshops & Online Learning
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https://www.lynda.com/Design-Infographics-tutorials/Data-Visualization-Fundamentals/153776-2.html
https://www.datacamp.com/
https://www.edwardtufte.com/tufte/courses
https://www.edwardtufte.com/tufte/courses
https://informationisbeautiful.net/workshops/
https://informationisbeautiful.net/workshops/
http://www.storytellingwithdata.com/public-workshops/
http://www.storytellingwithdata.com/custom-workshops/
https://policyviz.com/services/workshops/public-workshops/
https://guides.library.duke.edu/c.php?g=289678&p=1930713
http://bigdata-madesimple.com/best-ted-videos-on-data-visualization/
https://ed.ted.com/series/visualizing-data
https://www.w3.org/TR/UNDERSTANDING-WCAG20/Overview.html
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Storytelling with Data 
Nussbaumer Knaflic, Cole. Storytelling with Data: A Data Visualization Guide for Business Professionals. 1st ed., Wiley, 2015.  
Website |  Amazon 

The Wall Street Journal Guide to Information Graphics  
Wong, Dona M. The Wall Street Journal Guide to Information Graphics: The Dos and Don'ts of Presenting Data, Facts, and Figure. 1st ed., 
W. W. Norton & Company, 2013. 
Website  |  Amazon 

The Visual Display of Quantitative Information  
Tufte, Edward R. The Visual Display of Quantitative Information. 2nd ed., Graphics Press, 2001. 
Website  |  Amazon 

More Books: 
Policy Viz: DataViz Books 

Bernard Marr & Co. Books 

Books
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http://www.storytellingwithdata.com/book/
http://a.co/fjX6AFR
http://donawong.com/
http://a.co/eFo5UJq
https://www.edwardtufte.com/tufte/
http://a.co/fxNudDT
https://policyviz.com/better-presentations/data-viz-resources/data-viz-books/
https://www.bernardmarr.com/default.asp?contentID=1297
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Choosing the right chart 

The Data Visualisation Catalogue - 
Comprehensive resources that 
includes a helpful sort by function 
feature and icons used in the 
documentation. 

Data Viz Project - Includes multiple 
sort features as well as many examples 
to use as inspiration. 

Juice Labs - Chart Chooser - Guidance 
for choosing the right chart in Excel 
and PowerPoint. 

Infographic: Selecting the right chart 
for your data (FusionCharts) 

PDF: Choosing a Good Chart 
(diagram) 

Examples of BAD data 
visualizations 
WTF Visualizations & Junk Charts  

Exploratory visualization 
inspiration 
Information is Beautiful 

Data-driven documents 

Visualize: A blog about visualization 

“The beauty of data visualization” 
David McCandless, TED-Ed. 

Chart best practices 

Do’s and Don’ts for Effective Graphs 

Chart dos and don’ts 

Designing Charts — Principles Every 
Designer Should Know Ryan Bales, 
Founder & Creative Director, Bync.com 

Duke: Chart Do & Dont 

Data Visualization Advice for UX 
Designers, Claudia Love, Medium Apr 
2016 

7 Basic Rules for Making Charts and 
Graphs 

Do’s and Don’ts for Effective Graphs 

Shopify Style guide 

Data Visualization 101: How to Choose 
the Right Chart or Graph for Your Data 

Joe Hopper, Ph.D. VerstaResearch 

Everyday analytics - Stacked Area 
Charts are not your friend 

Business Insider - The Worst Chart in 
the World (Pie) 

Visme - Dos and Don’ts of 
Chartmaking 

Data Visualization Best Practices Jen 
Underwood 

Good Data: 5 Data Visualization Best 
Practices

Further reading
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Dashboards 

10 guidelines for great Dashboard 
design 

Effective Dashboard Design: Why Your 
Baby is Ugly |  Aaron Hursman, 
Product Design and User Experience 
at Comdata   

Dashboards: Making Charts and 
Graphs Easier to Understand Page 
Laubheimer 

Good Data 5 Data Visualization Best 
Practices 

Humanizing data

“Make data more human” Jer Thorp, 
TEDxVancouver, Nov 2011 

"Storytelling with Data: How to 
humanize and visualize your 
numbers", (YouTube) Alana Range 

Forbes: Humanizing Data articles 

“The beauty of data visualization” 
David McCandless, TED-Ed. 

How to Humanize Your Data (and why 
you need to) Will Crump, President & 
CEO of DATUM 

Can Big Data Be Humanized? Titir Pal, 
Director – Analytics at Absolutdata 

What Does Big Data Look Like? 
Visualization is Key for Humans David 
Hoffer, Head of User Experience 
Declara 

“Artfully visualizing our humanity” 
Aaron Koblin | TED 

Unicorns, History, and the 
‘Humanization’ of Big Data 

We Feel Fine 

Data Humanism, the Revolution will 
be Visualized 

Is It Time to Forget Big Data and 
Focus on Real People? 

10 Scientific Reasons People Are Wired 
To Respond To Your Visual Marketing 

Illustrating a more human brand 

Good data

“Why smart statistics are the key to 
fighting crime” Anne Milgram, TED 

“Turning powerful stats into art” Chris 
Jordan, TED 

Data visualization principles

Lessons from Tufte Mike Pantolano 

Edward Tufte 

Further reading
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This is part of our upcoming book Just Make Me a Dashboard!  

Please use it in your company and provide feedback and questions 
at feedback@guidea.com. If you have downloaded a copy of this, 
we have your email and will let you know when the book is ready 
for prime time. 
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