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Agenda
• DO and DON’T

• Learn from good and bad practices

• Interaction
• DIKW and the user side gap
• The Cycle of Encoding and Decoding
• Information-seeking mantra by Ben Shneiderman
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Mapping Data to Visual Variables
4Recall on Visual Encoding Design



Place things to compare side-by-side
5Learn from good and bad practices



Minimize viewer’s effort to catch the 
main signal

6Learn from good and bad practices



Beware of the common assumption of 
the chart type

7Learn from good and bad practices

Line chart assumes that data points are evenly distributed



Avoid overcrowded markers
8Learn from good and bad practices



Avoid overcrowded markers
9Learn from good and bad practices



How to visualize Part-to-Whole
10Learn from good and bad practices
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How to visualize Part-to-Whole
14Learn from good and bad practices



How to visualize Part-to-Whole
15Learn from good and bad practices



How to visualize Part-to-Whole
16Learn from good and bad practices



How to visualize survey results on Likert 
scale 

17Learn from good and bad practices

What is Likert scale? 
• Commonly used in survey or user study; Captures the feeling of intensity for a given item 
• Is Likert scale an ordinal or interval measure? Still lots of debates! 

1. Amieson, Susan (2004). "Likert Scales: How to (Ab)use Them". Medical Education. 38 (12): 1217–1218.
2. Norman, Geoff (2010). "Likert scales, levels of measurement and the "laws" of statistics". Advances in Health Science Education. 15 (5): 625–632.
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What is Likert scale? 
• Commonly used in survey or user study; Captures the feeling of intensity for a given item 
• Is Likert scale an ordinal or interval measure? Still lots of debates! 

1. Amieson, Susan (2004). "Likert Scales: How to (Ab)use Them". Medical Education. 38 (12): 1217–1218.
2. Norman, Geoff (2010). "Likert scales, levels of measurement and the "laws" of statistics". Advances in Health Science Education. 15 (5): 625–632.

“The legitimacy of assuming an interval scale for Likert- type
categories is an important issue, because the appropriate descriptive
and inferential statistics differ for ordinal and interval variables.”



How to visualize survey results on Likert 
scale 
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What is Likert scale? 
• Commonly used in survey or user study; Captures the feeling of intensity for a given item 
• Is Likert scale an ordinal or interval measure? Still lots of debates! 

Take-away messages:
ü Due to many potential biases, it’s safe to treat them as ordinals.
ü If you need interval values, carefully frame the question and categories so that 

they are symmetrical and equidistant.

1. Amieson, Susan (2004). "Likert Scales: How to (Ab)use Them". Medical Education. 38 (12): 1217–1218.
2. Norman, Geoff (2010). "Likert scales, levels of measurement and the "laws" of statistics". Advances in Health Science Education. 15 (5): 625–632.



21Learn from good and bad practices

How to visualize survey results on Likert 
scale 

https://medium.com/nightingale/seven-different-ways-to-display-likert-scale-data-d0c1c9a9ad59



22Learn from good and bad practices

How to visualize survey results on Likert 
scale 

How to visualize Likert values as Ordinal
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Summary
• There is no silver-bullet chart. Each chart design has pros

and cons.

• Bar chart variations are very versatile
• Grouped, Stacked, and Aligned bar charts can cover most analytic 

tasks
• “Being widely used” makes bar charts hard to guess its meaning 

(as opposite to pie charts).

• Use multiple charts in combination for products or
storytelling 
• E.g. coordinated charts; dashboard; data story; infographics, etc

26Learn from good and bad practices



Interaction
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[Adapted from Kai Wong’s article on Design for information exploration]

https://uxdesign.cc/want-better-visualizations-design-for-information-exploration-fb11d7978bd0


What makes a good visualization?
28Interaction

“A good graphic has two basic goals: 
It presents information and then allows 
users to explore that information.”



DIKW and the User side gap
• DIKW information model

• To jump from Information to 
Knowledge requires an 
understanding of how your user 
understands or finds patterns in 
the data. 

• How data goes from the 
designer to the user?

29Interaction

https://en.wikipedia.org/wiki/DIKW_pyramid

https://en.wikipedia.org/wiki/DIKW_pyramid


The Cycle of 
Encoding and 

Decoding

30Interaction
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Designers encode, users decode
• Without standardized specifications, we’re relying on our 

diverse audience to decode the data in their minds.
• How do we design visualizations that can be easily 

decoded?

32Interaction



Ben Shneiderman’s information-
seeking mantra

33Interaction

http://graphics.wsj.com/job-market-tracker/



Ben Shneiderman’s information-
seeking mantra
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Ben Shneiderman’s information-
seeking mantra
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Ben Shneiderman’s information-
seeking mantra
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Basic Selection Methods
• Point Selection

• Mouse Hover / Click
• Touch / Tap
• Select Nearby Element (e.g., Bubble Cursor)

• Region Selection
• Rubber-band (rectangular) or Lasso (freehand)
• Area cursors (“brushes”)

• Brushing & Linking
• Select (“brush”) a subset of data; See selected data in other views

37Interaction



Dynamic Queries
• Textual Queries

38Interaction

• Direct Manipulation



3D Dynamic Queries
39Interaction



Summary of Interactivity
• Most visualizations are interactive 

• Even passive media elicit interactions 
• Good visualizations are task dependent

• Pick the right interaction technique 
• Consider the semantics of the data domain

• Taxonomy of Interactions
• Data and View Specification: Filtering, Sorting
• View Manipulation: Select, Navigate, Brushing & Linking, 

Dynamic Queries
• Process and Provenance: Record, Annotate, Share, Guide

40Interaction



Assignment 2 on Interactive Visualization
• Submit before Tue Apr 25 @ 16:20 | Present on Tue Apr 25 in-class

• Tasks
• Find at least three interactive visualization of the same or similar data sample 
• Analyze, compare, and explain how they visualized the data story
• Build a visualization that enables interactive exploration of a dataset of your 

own choosing
• Present and explain the tool/graph you’ve used and how you visualized it

• Notes
• Goals: gain hands-on implementation experience, & think about the 

effectiveness of the specific techniques for your chosen data
• Yes, you can choose the same data sample as Assignment 1, or another one, but 

please note that this time we focus on the interactive visualization techniques

41Course Introduction



Double Diamond for Data Analytics
42Course Introduction

(EDA)
Exploratory Data Analysis
• Data Quality/ Cleaning
• Data transformation
• Descriptive statistics
• Statistical graphics

Process & analyze

Insights & Visualzations
Question Data

Design 
Storytelling 

Communication

ü Infographics
ü Dashboards
ü Data videos
ü Product/
ü services

Visual Encoding
• Visual channels
• Mark types

Share/ActAsk & Prepare

For analysts themselves 
(mostly)

For other peaple



Thank you~
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