
Data 
Visualization
From Data to Decisions



Agenda

• Data Visualization Definition
• Visual Perception
• Making Efficient Charts
• Dashboard Design
• Improving Data Culture



Data Visualization



What is Data Visualization?
• Practice of translating information into a visual context

• To make data easier for the human brain to understand and pull insights 
from
• Trends
• Patterns
• Outliers
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5

5 2 8 3 6 1 9 3 6 2 5 3 7 4 3 8 3 8
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5 3 2 7 5 2 8 3 6 1 6 2 4 6 7 2 5 9
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8 3 8 5 8 4 2 0 3 3 5 4 1 8 2 0 1 9
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5 4 1 8 2 0 1 2 5 3 6 4 3 9 1 0 8 9
5 3 4 5 3 2 5 2 8 3 6 1 6 2 4 6 2 5



Number of times digit 7 appears: 17
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Visual Perception



Visual Perception
• The brain is powerful… but working memory is limited

• Working memory limited to a small number of “chunks”

• Visualization allows us to consolidate complex statistics so we can process 
more data simultaneously
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Visual Betrayal
• Eyes are easily fooled

• Ambiguity in images can make fun illusions
• Do you really want your data visualization to be a fun illusion?

• Convey the data in a way that can be interpreted accurately and quickly
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What color is the dress?
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Even Microsoft caught on…
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The Moiré Pattern
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The Hermann Effect

24



25



Bias in Thinking Systems
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System 1 (Bottom Up)

• Operates automatically and 
quickly, with little or not effort and 
no sense of voluntary control 

• System 1 generates impressions, 
intuitions, intentions, and feelings 
for System 2

System 2 (Top Down)

• Allocates attention to the effortful 
mental activities that demand it, 
including complex computations

• System 2 can be engaged as 
needed to solve more complex 
problems or where System 1 runs 
into difficulty



What is happening here? 
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System 1 informs. You get an automatic impression.



What is the answer?

19 x 23
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System 2 shifts into gear to figure out the answer (437).



What happens now?
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Impressions in System 1 affect the conclusions of System 2.
• Presentation impacts the way data is perceived
• Mood and emotions impact critical thinking



Making Efficient Charts
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“Save the pies for the dessert.” – Stephen Few
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How Pie Chart represents data
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How Bar Chart represents data
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General Rules for Pie Charts
1. Don’t use Pie Charts

If you must break Rule #1, then:

2. Sums to 100%

3. Start at noon and move clockwise

4. Largest to smallest values

5. Add labels for %

6. No 3D
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Excel Default

Every few months Every few weeks Every few days Daily Never
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It seems that perfection is reached not when there is nothing to add, but 
when there is nothing left to take away.

-Antoine de Saint Exupéry
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Poor Choices
• Wrong chart type for the data

• Overuse of gridlines

• Overuse of axis and data labels

• Bad color choices

• 3D chart

• Rotated text

• Hard to read
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Poor Choice
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Better Choice
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Best Choice
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Best Practices
• Who is the user? Know your audience!

• What are the business questions that need answered? Get input from the 
user!

• How can we answer the questions? What are the correct measurements?

• How will the data be viewed and used?
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Record Due Date Assigned To Description State Leveling Investigation Review Routing for 
Closure Days Behind

13425 6-Jul Investigator A Dryer fault Investigation Complete 22 6 3 6
13503 9-Jul Investigator C Line Clearance Review Complete Complete 2 6 1



Dashboard Design
Examples taken from Stephen Few’s Visual 

Intelligence Blog, Now You See It, and Information 
Dashboard Design



Report Types

Executive

• Dashboard
•Interpret the story as quickly as possible
•Insights are focused, self-explanatory, and highly curated toward the audience

Analyst

• Analytical Report
•User discovers answers to broad array of questions by interacting with the report
•Many slicers, filters, and contain more complex visuals that expose in-depth detail

Worker

• Operational Report
•Monitors current or real-time data to make decisions then act on those decisions
•Includes buttons to navigate beyond the report to perform actions in external systems

General

• Educational Reports
•Assume the user is unfamiliar with the data
•Must provide clear narrative and guidance
•Used to disseminate information to large audiences with varying levels of understanding
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Dashboards / Scorecards
• Provides an “at a glance” view of vital signs

• Contain critical information that is easily monitored, clearly understood, 
and indicates where attention may be needed

• Typically viewed as a single page

• Show historical trends as well as “right now”

• Provide figures along with graphical targets

• Add links to detailed data
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Dashboards / Scorecards
• Content position and size should match its importance and frequency of use

• Consider how the eye scans the page when deciding placement

• Use color and formatting to draw attention where needed

• Visually associate data and content that is related

• Use the needs of the user to drive the layout
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Emphasis Guidelines





Avoid Useless Bling
• Software provides visualizations that are glitzy but unhelpful

• Require disproportionate amount of room for the information presented

• Hard to read and understand

• Little actionable information
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Few’s Steps to Dashboards
1. Begin with a definition

2. Focus on the goals, not on the means

3. Get into people’s heads

4. Ask the right questions

5. Identify information that really matters

6. Identify useful context for measures
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Data Culture



Data Culture
• Data culture is the collective beliefs and behaviors of the people in the 

organization for leveraging data for improved busines performance. –
Forbes

• Data culture is the collective behaviors and beliefs of people who value, 
practice, and encourage the use of data to improve decision-making. –
Tableau 

• Gartner’s third CDO Survey lists data cultures as the number one challenge 
for realizing benefits of data and analytics
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Data Culture
• Data culture is the collective beliefs and behaviors of the people in the 

organization for leveraging data for improved busines performance. –
Forbes

• Data culture is the collective behaviors and beliefs of people who value, 
practice, and encourage the use of data to improve decision-making. –
Tableau 
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Data Culture
• Data culture is the behaviors of the people using data for improved

decision making. – Schmucki
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Hurdles to Data Culture
• Executives lack a clear vision for advanced analytics

• Goals are driven by tools and not business problems

• Analytic capabilities are isolated from the business

• Ignoring Lean Principles
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Standardize Simplify Digitize



McKinsey’s Model
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Steps to Data Culture
1. Create a service culture as it relates to data

2. Move away from Consensus and Hierarchy Cultures

3. Leverage technology

4. Invest in both people and technology

5. Fix basic data-access issues quickly

6. Question analytical choices
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“In God we trust, all others bring data.”

W. Edwards Deming
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