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Summary from last class

• Explanatory visualization is about communicating a story that you 

found in the data

• It is not about manipulating the data to tell a story that you already 

think is true!

• E&ective storytelling should guide the viewer to the core message 

and allow for a restrained amount of exploration

• In Western cultures, we read left to right and top to bottom, so most 

important information should be top left

• Use clear annotations and legends to highlight the main story

• Too much data/chronological “as you made them” charts will not be 

e&ective



Where failed data stories go wrong



Think | Pair | Share

• Think of a time someone tried to tell you or others a story with data, 

and it failed.

• What do you think went wrong?

• Why was the intended message not communicated e&ectively?



Afghanistan: behind the 
front line

Intended purpose of the graphic: to 

establish indicators of success by 

which to evaluate the development 

work being done in Afghanistan

- Semantically consistent color

- Details on demand

- However, it does not guide the 

viewer through the data at all  too 

much 8exibility  viewer can’t reach 

meaningful conclusions intended by 

the designers

The graphic “su&ers by putting exploratory power into the hands 

of the viewer without su:cient guidance”



Minnesotan Employment Explorer

Context: in July 2008, Minnesota was in 
recession, so Minnesota Public Radio 
(MPR) released “Minnesota Slowdown:” 
stories detailing the state’s economic 
malaise and shares interviews with 
residents hit hard by the downturn.

Intended purpose: engage readers in 
Anding and telling their own stories in the 
data.

Only 23 people engaged, and not 
Minnesotans

- No tutorial and too much data  
confused users

- No rich, emergent story

- Disconnected from the narrative (graphic 
showed 2000-2007)



Narrative Tactics



A design space for narrative visualization

• Segel & Heer describe every narrative visualization through three sets of 

choices:

• Genre: the form the story takes (seven genres)

• Visual narrative tactics: visual devices that guide the viewer’s attention

• Narrative structure tactics: non-visual mechanisms that shape the path, the 

interaction, and the message

Segel, E., & Heer, J. (2010). Narrative visualization: Telling stories with data. IEEE Transactions on Visualization and Computer Graphics, 16(6), 1139–1148.



Types of Data Stories





When you embed a 

particular visualization 

in a story.



a chart with notes, highlights or meta-

information to improve comprehension or 

provide context 





Annotation Types

enclosure   connector     text           glyph             color         indicator    geometric









Visual narrative tactics

• Visual structuring: where am I in the story?

• Orient the viewer early: establishing shot, checklist, consistent visual platform

• Track progress: progress bar, timeline slider

• Highlighting: where should I look?

• Make an element stand out from its surroundings: color, motion, framing, 

size, audio

• Many are borrowed from Alm, art, and comics

• Transition guidance: how did I get here?

• Move within or between scenes without disorienting the viewer: continuity 

editing, animated transitions, object continuity, camera motion



Narrative structure tactics 
non-visual mechanisms

• Ordering: what path do I take?

• Linear (author prescribes the path), random access (no path suggested), 

user-directed (reader picks among alternatives)

• Interactivity: what can I do, and how do I learn it?

• Filtering, selecting, searching, navigating

• Learned through explicit instruction, a tacit tutorial, or the initial conAguration

• Messaging: what am I being told?

• Short text: labels, captions, headlines, annotations

• Longer text: articles, introductions, summaries

Project 2: your Nov 15 narrative outline should name your ordering, 

visual structuring, and messaging choices



Interactivity



Affordance

• User’s perception of whether some 

action is possible

2
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Often design is hidden and we only notice it when it 

fails

What’s an example of a time bad design 

prevented you from interacting with something?



Affordance: Example

24- Elijah Szasz



Can you think of any examples in user interfaces?
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Interactivity in visualization
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Yi et al’s Taxonomy

• Surveyed 59 papers and 51 systems 

• Resulted in 311 individual interaction techniques implemented in 

Infovis systems

• Focus on user intent: 

what users achieve by using the interaction techniques 

rather than how the techniques provided by Infovis systems work

• Many di&erent styles of interaction techniques serve a relatively 

small set of purposes



Seven Categories

• Select: mark something as interesting

• Explore: show me something else

• Recon1gure: show me a di&erent arrangement

• Encode: show me a di&erent representation

• Abstract/Elaborate: show me more or less detail

• Filter: show me something conditionally

• Connect: show me related items

28



Selection

https://vega.github.io/vega-lite/examples/interactive_bar_select_highlight.html

• Point Selection
• Mouse Hover / Click 
• Touch / Tap 
• Select Nearby Element (e.g., 

Voronoi-based Point Picker)



30http://mbostock.github.io/d3/talk/20111116/#14 

http://mbostock.github.io/d3/talk/20111116/#14


• Typically only viewing a 

subset of the data due to 

screen limitations
• Avoid complete changes 

in the data being viewed
• instead, some new data 

items enter the view as 

others are removed.

• Panning



Reconfigure
Sort Bars on click

- Changing the spatial 

arrangement of 

representations

- To reveal hidden 

characteristics of 

data and the 

relationships between 

them

Show a di&erent arrangement



- Change the visual 

encodings

- Alter the fundamental 

visual representation of 

the data (e.g., color, size, 

and shape)



Abstract/Elaborate
Show more or less detail

https://www.nytimes.com/interactive/2014/06/05/upshot/how-the-recession-reshaped-the-economy-in-255-charts.html



Detail-on-demand
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https://vega.github.io/vega-lite/examples/interactive_query_widgets.html

• change the set of data items 

being presented based on some 

speciAc conditions
• not changing perspective on the 

data
• actual data usually remain 

unchanged so that whenever 

users reset the criteria, the 

hidden or di&erently shown data 

items can be recovered



Connect
Show related items

• Brushing and Linking: 

selection is called a 

brush and related items 

are shown in linked 

views

• Link by tuple: explicitly 

identify and match the 

same data values 

across all views

https://vega.github.io/vega/examples/brushing-scatter-plots/



Summary

- Narrative tactics: both visual and non-visual structure clarifies narrative 
visualization

- Types of data stories: for your Project 2, you will probably lean most on 
annotated charts, partitioned poster (infographic), flow chart, and slide 
show

- Interactive design should be intuitive: need testing and feedback from 
others (Project 2 design critique!)

- Seven categories of interactivity

We will learn how to use plotly and ipywidgets to do a majority of these 
techniques



Slide courtesy of Ben Shneiderman
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