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Topic Objectives
} Define the terms story and narrative visualization.
} List the six genres of narrative visualization.
} Describe the Martini glass structure of narrative 

visualization.
} Given a narrative visualization, describe the design 

strategies it uses.
} Describe how narrative visualization and presentation 

visualization differ from exploratory/analysis 
visualization, especially in terms of tools and 
approaches.
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Acknowledgement: Many of the slides here are based on John Stasko's InfoVis course at Georgia Tech 
(note the Stasko, Ga Tech 2011 tag at the bottom).
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} Narrative Visualization
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} Research Directions
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Purpose
} Two main uses of info vis 

} analysis – understand your data better and act upon 
that understanding 

} presentation – communicate and inform others more 
effectively 

} Today, we focus on presentation

CS 725/825 - Spring 2018 - Weigle4 Stasko, GaTech 2011



Telling Stories
} Data visualization can help to 

} communicate ideas
} summarize
} influence
} unite
} explain
} persuade 

} Visuals can serve as evidence or support 

CS 725/825 - Spring 2018 - Weigle5 Stasko, GaTech 2011

Focus
} One difference between analysis and 

presentation is need for focus
} essential points
} no unnecessary detail

} just because you have data doesn't mean you have to use it

} What's the core of the story?
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http://eagereyes.org/journalism/storytelling-focus



A Famous Example
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TED 2006
http://www.ted.com/index.php/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen.html

200 Countries, 200 Years, 4 Minutes
http://www.gapminder.org/videos/200-years-that-changed-the-world-bbc/ 

Stasko, GaTech 2011

What is a Story?
} Ordered sequence of steps with a clearly 

defined path

} Question + Visual Data + Context
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"Once Upon a Stacked Time Series"
M. Shapiro, Beautiful Visualization

Kosara and Mackinlay, "Storytelling: The Next 
Step for Visualization", IEEE Computer, 2013



Outline

} What is Storytelling?

} Data Journalism

} Narrative Visualization

} Other Examples

} Research Directions

CS 725/825 - Spring 2018 - Weigle9

Data Journalism
} Is data journalism really any different than 

storytelling?

} Many leaders in visualizations that tell stories 
are media
} NY Times
} BBC
} The Guardian
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Journalism in the Age of Data
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http://datajournalism.stanford.edu/

Amanda Cox, NY Times
Knight-Mozilla Learning Lab
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https://www.youtube.com/watch?v=XH-F9jV7EuE



Amanda Cox Quotes
} "There's a strand of the data vis world that argues 

that everything could be a bar chart. That's 
possibly true but also possibly a world without 
joy."

} "But we're already at a place where we can make 
people understand what they didn't understand. 
Now we want to make people understand what no 
one has understood before. The best visualizations 
cause you to see something you weren't expecting, 
and allow you to act on it."
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http://blogs.hbr.org/hbr/hbreditors/2013/03/power_of_visualizations_aha_moment.htm
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Narrative Visualization
} Collected a set of visualizations with narrative 

components

} Analyzed narrative and interactive devices used

} Sources
} New York Times
} The Guardian
} The Financial Times
} Washington Post
} Slate
} books, blogs, research papers, ...
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Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010

http://vis.stanford.edu/papers/narrative

Narrative Visualization
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Journalism in the Age of Data video
http://vimeo.com/14777910



NY Times Example (2006)
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• annotation
• matching on content
• visual highlighting

Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010

NY Times Example (2010)
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Fig. 1. Steroids Or Not, the Pursuit is On. New York Times.

Sized prominently and placed in the upper left corner of the page, the
image of Bonds grabs the eye and points the viewer towards the title,
establishing the topic for the rest of the graphic. A legend consisting of
photos and text introduce Hank Aaron and Babe Ruth, previous home
run leaders whose careers provide points of comparison for Bonds’
career. A line-chart of accumulated home runs shows the three hitters’
careers in alignment, with Bonds’ home runs accelerating at a time
when the other hitters slow down. A shaded annotation notes that the
acceleration coincides with the first reports of steroid use in Bonds’
14th season, accompanied by a second annotation just two years later
when Bond takes the lead over Ruth and Aaron. The shaded path then
flows to a similarly-colored inset to the right containing a comparison
of each player’s home run pace after age 34, emphasizing the suspi-
cious acceleration in Bonds’ hitting so late in his career.

The viewer may then move to other sections. On the right, the eye
is invited by a large image of a swinging Alex Rodriguez and a bold
caption noting “Others Taking Aim.” Here we see the other current
players who are chasing the career home run record. The bottom sec-
tion (“Differing Paths to the Top of the Charts”), devoid of color and
consisting of smaller plots, is given minimum visual priority but com-
pletes the story. Small multiples show the home runs per season for
top players on the career home run list, each captioned by a factoid.

The visualization resembles a poster one might see at a science fair,
with the space subdivided into smaller sections, each telling its own
sub-story with charts, pictures, and text. The three sections are linked
together graphically through the use of color, shape, and text. For ex-
ample, the largest section introduces the hitters according to their order
on the career home run list: Hank Aaron (black line), Babe Ruth (green
line), and Barry Bonds (red line). Subtly matching on content, the in-
set in this section maintains this same scheme, presenting the players
in the same order with their associated colors. This allows the viewer
to immediately discern the reference to the larger image. The sec-
tion below also begins in the same order (Aaron, Ruth, Bonds) before
proceeding to the other players. This order not only carries informa-
tional content (i.e., who has the most home runs) but also prevents the
viewer from having to reorient while switching between sections. Fi-
nally, the section to the right charts the performance of current players
over a shadow of the initial chart, a shape we immediately identify as
belonging to Aaron, Ruth, and Bonds.

While these elements provide seamless transitions between sec-
tions, they do not dictate the order in which the viewer explores the
visualization. Rather, a path is accomplished through the use of visual

highlighting (color, size, boldness) and connecting elements such as
arrows and shaded trails. When looking at the visualization, the viewer
begins with the largest image, in part because of its size, central posi-
tioning, and coloring, but also because it is capped with a large head-
line and a picture of Bonds himself telling the viewer where to look.

Fig. 2. Budget Forecasts, Compared With Reality. New York Times.

3.2 Budget Forecasts, Compared With Reality
When deteriorating economic conditions forced a downward revision
in the 2010 White House budget forecast, the New York Times pub-
lished this visualization [A53] to explore the accuracy of past budgets’
predictions. A large headline is followed by a brief prompt introduc-
ing the visualization. Below are two panels side by side. The left
panel contains another bold headline accompanied by a short para-
graph of text, while the right panel contains a line chart showing bud-
get surpluses and deficits between 1980-2020, with the estimates dis-
tinguished from actual data using annotations and coloring. Just above
these panels is a progress bar indicating the length of the visualization
and providing the user with a mechanism to navigate between slides.

As the user steps through the presentation, the visualization main-
tains a consistent visual platform, changing only the content within
each panel while leaving the general layout of the visual elements in-
tact. Each new slide alters the text in the left panel, while updating the
chart in the right panel with animated transitions. A narrative is com-
municated clearly through the interaction of the text in the left panel
with the annotations and graphic elements in the right panel, each en-
riching the narrative through multi-messaging, providing related but
different information [20]. In this way, the presentation guides the
viewer through historical budget forecasts, explaining patterns in the
data (80% of deficit forecasts have been too optimistic) and highlight-
ing key events (surpluses under Clinton were generated in part by
a stock market bubble). Users can discover additional statistics by
mousing-over the chart, revealing details-on-demand with the years
and estimates of past forecasts. Halfway through the presentation, a
timeline slider appears above the dates on the horizontal axis, with the
slider position updating along with the chart above. Text on the fifth
slide explicitly encourages the user to interact with this slider to iso-
late forecasts for a single year. The presentation ends with the current
budget forecasts for 2012, letting the user see how these predictions
change under different economic assumptions.

At its core, this visualization is a typical slide-show presentation
augmented by two important features. First, it allows the user to de-
termine the pace of the presentation by using the provided progress
bar. And second, it allows the user to interact with the presentation by
mousing-over areas of interest and by using the slider to explore dif-
ferent time windows. We call this structure an interactive slideshow

that uses single-frame interactivity, meaning that interaction manip-
ulates items within a single-frame without taking the user to new visual
scenes. These devices encourage the user to explore the data within the
structure of an overarching narrative. The narrative functions in two
ways, both communicating key observations from the data, as well
as cleverly providing a tacit tutorial of the available interactions by
animating each component along with the presentation. By the time
the presentation encourages the user to investigate budget forecasts for
specific years, it is already clear to the user how to do this.

This presentation style can be compared to a narrative pattern called
the martini glass structure [4], following a tight narrative path early
on (the stem of the glass) and then opening up later for free explo-
ration (the body of the glass). Different features of the visualization

• progress bar
• consistent visual platform
• multi-messaging
• details-on-demand
• timeline slider
• interactive slideshow
• single-frame interactivity
• tacit tutorial
• martini glass structure

http://www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html

Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010



Financial Times Example
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ensure that the viewer does not lose his place in the narrative during
this exploratory stage, with orientation provided by the consistency of
the visual platform, the updating progress bar, and the timeline slider.

3.3 Afghanistan: Behind the Front Line
In an effort to draw popular support away from the Taliban, NATO
deployed groups of soldiers and civilians known as Provincial Recon-
struction Teams (PRTs) to Afghanistan to implement nation-building
development projects. People began to question the effectiveness of
these groups amidst escalating violence in the region. This visual-
ization [A45] begins with a traditional newspaper headline and brief
article introducing the PRT’s mission. The article then states the in-
tended purpose of the graphic: to establish indicators of success by
which to evaluate the development work being done in Afghanistan.

The graphic starts with its own introduction as well, occupying
the first of four tabs the user can select. This starting tab contains
only introductory text and a photograph of a US soldier. The remain-
ing tabs (Nation-building, Security, Counter-narcotics) each contain
an identical map of Afghanistan subdivided by province. A different
hue (green, blue, red) is used to color the map for each tab, provid-
ing a semantically consistent color encoding; brightness encodes the
values for each province. To the upper left of the map is a legend
which changes according to the tab’s content. The “Nation-Building”
tab tracks the overall cost of activities for each province, “Secu-
rity” tracks the severity of insurgent activity, and “Counter-Narcotics”
tracks opium cultivation. This last tab also contains a timeline slider,
allowing the user to explore how opium cultivation has changed over
the past five years of the PRT’s efforts.

Each tab contains an interactive list of NATO countries on the right.
A short message and mouse pointer indicate the list is interactive.
Clicking an individual country highlights the provinces in which that
country has troops deployed, outlining their borders with a flashing
red line. A paragraph of text appears in a panel below, providing
facts about that country’s involvement, and in some cases allowing the
user to isolate particular activities (Education, Health, Economic De-
velopment, etc.). Finally, a button labeled “PRT INFO” slides down
a new window containing additional background about the PRTs in
Afghanistan, with details-on-demand for each country involved.

The visualization maintains the same graphical layout across tabs,
modified only slightly for the different content. This consistent visual

platform provides easy transitions between tabs, and the colors serve
as an indication that a switch has occurred. The visual highlighting
of provinces serves to draw the viewer’s eye to the relevant areas, a
necessary feature given the density of the map. Finally, each inter-
active component is clearly adorned with markers of interactivity,
explicitly pointing out the potential for interaction.

However, we believe that some aspects of the visualization could be
improved. Most importantly, the overall structure does not sufficiently

Fig. 4. Human Development Trends. Gapminder.

guide the viewer through the data, making it hard to draw meaning-
ful conclusions from the large amount of information available. Why
do some regions cost more than others? (Annotations are needed on
the map.) Which countries provide the best aid? (Comparisons are
needed between countries.) What projects exist in a particular region?
(Regions cannot be selected.) Moreover, too much information is pro-
vided for each country in terminology-heavy paragraphs that are diffi-
cult to parse. While this may be useful for a trained analyst, a general
audience would be better served by replacing the vast quantity of in-
formation with memorable factoids. The graphic may suffer by putting
exploratory power into the hands of the viewer without sufficient guid-
ance. A synthesis or summary could be very useful toward this end.

3.4 Gapminder Human Development Trends
This interactive slideshow [A47] surveys trends in global income and
health. The visualization begins with a grid of screenshots from dif-
ferent sections of the presentation (Figure 4), with each image labeled
with its respective topic (Income, Poverty, Health, Deaths, etc.). This
checklist structure [20] provides an establishing shot of the content
to be covered and serves as a reminder of what each section contains
once the presentation is finished. It also enables navigation to partic-
ular segments. A progress bar at the bottom of the screen mirrors
the grid above, while a large “Start” button in the lower right corner,
highlighted by an animated pointer, tells the viewer how to begin the
presentation. This button turns into familiar browser-style “forward”
and “back” buttons when clicked, letting the user navigate between
slides at his own pace. A second progress bar also appears upon en-
tering each individual section. Both progress bars also serve as navi-
gation tools, allowing the user to skip around the presentation without
relying on the stepwise navigation provided by the browser buttons.

The presentation contains three basic kinds of charts: histograms,
scatter plots, and bar charts. However, no individual section utilizes
more than one chart type. Importantly, changes between chart types
are made explicit in order to avoid confusing the viewer. For exam-
ple, when the presentation transitions from histograms to scatterplots
between Sections 3 and 4, a staged animated transition morphs the
chart types across several patient steps (see Figure 5). Even manipula-
tions within a single chart receive this same attention: in Section 3, a
comment “Zooming in below the poverty line” alerts the viewer to the
upcoming manipulation before it occurs.

Fig. 5. Staged animated transitions between chart types.

• semantically consistent
• timeline slider
• details-on-demand
• consistent visual platform
• markers of interactivity

Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010

Gapminder Example
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Fig. 3. Afghanistan: Behind the Front Line. Financial Times.

ensure that the viewer does not lose his place in the narrative during
this exploratory stage, with orientation provided by the consistency of
the visual platform, the updating progress bar, and the timeline slider.

3.3 Afghanistan: Behind the Front Line
In an effort to draw popular support away from the Taliban, NATO
deployed groups of soldiers and civilians known as Provincial Recon-
struction Teams (PRTs) to Afghanistan to implement nation-building
development projects. People began to question the effectiveness of
these groups amidst escalating violence in the region. This visual-
ization [A45] begins with a traditional newspaper headline and brief
article introducing the PRT’s mission. The article then states the in-
tended purpose of the graphic: to establish indicators of success by
which to evaluate the development work being done in Afghanistan.

The graphic starts with its own introduction as well, occupying
the first of four tabs the user can select. This starting tab contains
only introductory text and a photograph of a US soldier. The remain-
ing tabs (Nation-building, Security, Counter-narcotics) each contain
an identical map of Afghanistan subdivided by province. A different
hue (green, blue, red) is used to color the map for each tab, provid-
ing a semantically consistent color encoding; brightness encodes the
values for each province. To the upper left of the map is a legend
which changes according to the tab’s content. The “Nation-Building”
tab tracks the overall cost of activities for each province, “Secu-
rity” tracks the severity of insurgent activity, and “Counter-Narcotics”
tracks opium cultivation. This last tab also contains a timeline slider,
allowing the user to explore how opium cultivation has changed over
the past five years of the PRT’s efforts.

Each tab contains an interactive list of NATO countries on the right.
A short message and mouse pointer indicate the list is interactive.
Clicking an individual country highlights the provinces in which that
country has troops deployed, outlining their borders with a flashing
red line. A paragraph of text appears in a panel below, providing
facts about that country’s involvement, and in some cases allowing the
user to isolate particular activities (Education, Health, Economic De-
velopment, etc.). Finally, a button labeled “PRT INFO” slides down
a new window containing additional background about the PRTs in
Afghanistan, with details-on-demand for each country involved.

The visualization maintains the same graphical layout across tabs,
modified only slightly for the different content. This consistent visual

platform provides easy transitions between tabs, and the colors serve
as an indication that a switch has occurred. The visual highlighting
of provinces serves to draw the viewer’s eye to the relevant areas, a
necessary feature given the density of the map. Finally, each inter-
active component is clearly adorned with markers of interactivity,
explicitly pointing out the potential for interaction.

However, we believe that some aspects of the visualization could be
improved. Most importantly, the overall structure does not sufficiently

Fig. 4. Human Development Trends. Gapminder.

guide the viewer through the data, making it hard to draw meaning-
ful conclusions from the large amount of information available. Why
do some regions cost more than others? (Annotations are needed on
the map.) Which countries provide the best aid? (Comparisons are
needed between countries.) What projects exist in a particular region?
(Regions cannot be selected.) Moreover, too much information is pro-
vided for each country in terminology-heavy paragraphs that are diffi-
cult to parse. While this may be useful for a trained analyst, a general
audience would be better served by replacing the vast quantity of in-
formation with memorable factoids. The graphic may suffer by putting
exploratory power into the hands of the viewer without sufficient guid-
ance. A synthesis or summary could be very useful toward this end.

3.4 Gapminder Human Development Trends
This interactive slideshow [A47] surveys trends in global income and
health. The visualization begins with a grid of screenshots from dif-
ferent sections of the presentation (Figure 4), with each image labeled
with its respective topic (Income, Poverty, Health, Deaths, etc.). This
checklist structure [20] provides an establishing shot of the content
to be covered and serves as a reminder of what each section contains
once the presentation is finished. It also enables navigation to partic-
ular segments. A progress bar at the bottom of the screen mirrors
the grid above, while a large “Start” button in the lower right corner,
highlighted by an animated pointer, tells the viewer how to begin the
presentation. This button turns into familiar browser-style “forward”
and “back” buttons when clicked, letting the user navigate between
slides at his own pace. A second progress bar also appears upon en-
tering each individual section. Both progress bars also serve as navi-
gation tools, allowing the user to skip around the presentation without
relying on the stepwise navigation provided by the browser buttons.

The presentation contains three basic kinds of charts: histograms,
scatter plots, and bar charts. However, no individual section utilizes
more than one chart type. Importantly, changes between chart types
are made explicit in order to avoid confusing the viewer. For exam-
ple, when the presentation transitions from histograms to scatterplots
between Sections 3 and 4, a staged animated transition morphs the
chart types across several patient steps (see Figure 5). Even manipula-
tions within a single chart receive this same attention: in Section 3, a
comment “Zooming in below the poverty line” alerts the viewer to the
upcoming manipulation before it occurs.

Fig. 5. Staged animated transitions between chart types.

• interactive slideshow
• checklist structure
• progress bar
• animated transition
• annotations
• highlighting
• single-frame interactivity
• details-on-demand
• semantically consistent
• martini glass structure
• timeline slider

http://www.gapminder.org/downloads/human-development-trends-2005/

Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010



Minnesota Employment Example
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Each section walks the user through a visualized dataset, point-
ing out key observations along the way. These explanations rely on
a combination of annotations, highlighting, animated transitions,
and single-frame interactivity. Typically, the data is not presented
all at once. Rather, each chart is constructed in a stepwise fashion,
with annotations and animations explaining each stage of the process.
In Section 1, the x-axis initially appears without the rest of the chart,
introduced with the comment, “Daily income is measured in dollars
per day.” In Section 2, the graphic incorporates the data for each geo-
graphic region individually, reserving the pauses between animations
to offer facts about the region (Africa: Population 630 million). At
any point in these lessons, the user can mouse over different graphical
elements for details-on-demand.

Beyond simply introducing graphical features, the annotations con-
vey a narrative for each section, providing observations that the viewer
would unlikely identify on his own. For example, Section 3 explains
“In the 1970s most poor lived in South and East Asia.” Then, as the
timeline moves forward and the chart changes, a new comment states,
“The last 30 years changed the face of global poverty. Now Africa is
the home of one third of all poor.” A final animation updates the chart
even further, this time with the comment, “In 2015 Africa will account
for the majority of the world poverty.” These narratives crucially al-
low dense information to be quickly comprehended by the user, and
the graphical elements play an important role in making this possible:
animations highlight relevant sections of the charts, color schemes re-
main semantically consistent between slides, and arrows and labels
regularly appear to clarify elements mentioned in text.

Periodically the presentation allows increased user interactivity
with the display, typically after a narrative segment is complete, again
following a martini glass structure. In this presentation, the in-
creased interactivity occurs most frequently in segments using time-
series data, as a timeline slider appears to let the user return to previ-
ous years. Importantly, the exposed interactivity is part of the narra-
tive, not merely an afterthought. For instance, Section 3 explains “The
global goal of halving poverty by 2015 will be met because of fast
progress in Asia. But on current trends Africa and Latin America will
not meet that goal.” At this point, additional interactive components
appear on the display and a prompt appears with the message “Use
the timebar to see people in Asia moving out of poverty.” In this way,
the interactivity is actually a continuation of the story, emphasizing
the same themes and encouraging the user to use the story as a starting
point for his own personal exploration of the data.

3.5 The Minnesota Employment Explorer
Months before the stock market crash of September 2008, many ob-
servers noted that the economy was slowing down; unemployment was
rising while gas and food prices neared record highs. In January 2008,
Minnesota’s state economist had seen enough to say the state was in
recession. In response, in July 2008 Minnesota Public Radio (MPR)
released a feature on their website on the “Minnesota Slowdown.” The
page links to stories detailing the state’s economic malaise and shares
interviews with residents hit hard by the downturn.

At the bottom of the page lies an interactive visualization of state
unemployment data: The Minnesota Employment Explorer [A19], a
joint effort of MPR and the UC Berkeley Visualization Lab. Small
multiples of time-series charts show normalized unemployment data
by industry from 2000 to 2007. Both long-term trends and seasonal os-
cillations are apparent. For example, the Health sector exhibits steady
growth, while agriculture, construction, and education show strong
seasonal patterns. Mouse-hover provides details-on-demand; double-
clicking an industry triggers a drill-down into that sector, with an ani-

mated transition updating the display to show sub-industry trends.
Notably, the visualization also includes social interaction features.

A list of comments associated with the current view enables journalists
and readers to share observations and discuss trends. Commentary
and visualization are linked together: one can select a data series to
highlight it in the view; the highlight is subsequently saved with the
comment. Selecting a comment reveals these annotations. Conversely,
selecting a series highlights related commentary.

Fig. 6. Minnesota Employment Explorer. Minnesota Public Radio.

The goal of the visualization was to engage readers in finding and
telling their own stories in the data. It was hoped that residents in var-
ious occupations would engage in social data analysis [15], sharing
expertise from their respective industries. Despite good intentions, the
visualization largely failed in this goal. A total of 23 people submitted
62 comments, with 25 of these comments being posted by the pro-
ducers of the visualization. Other guests pointed out trends of interest
and shared pointers to other related data sets; for example, a registered
nurse shared his first-hand experiences in the Health sector. However,
the majority of posters were not citizens of Minnesota; they were visu-
alization and statistics enthusiasts drawn by the technology (the piece
was mentioned on a popular visualization blog) and not by the story.

A post-mortem analysis reveals multiple areas for improvement.
Some issues revolve around usability: the visualization was placed
below-the-fold on the web site, and thus possibly overlooked by MPR
readers. The visualization also lacked a tacit tutorial—it dropped
readers into the data with little orientation and no example of a rich,
emergent story. Seed comments served to highlight interesting pat-
terns and raise questions, but did not develop a larger narrative.

Most importantly, the graphics are disconnected from the narrative.
While unemployment statistics are topically relevant to the feature,
they were not related to any of the other news stories. Moreover, only
unemployment data from 2000-2007 was available from the state at
that time—yet the main concern of the feature is the economic woes of
2008. Though the Employment Explorer was designed with the hopes
of having people annotate data with stories, this example suggests
that it may be more fruitful to first annotate stories with data. By
immersing readers in a narrative and providing a tacit tutorial, readers
may become invested in exploring new perspectives of a story—and
perhaps branch out in search of new stories of their own.

4 DESIGN SPACE ANALYSIS

We seeded our choice of design space dimensions using related work
in film, comics, and art. In particular, McCloud’s “Making Comics”
[20] provides a robust taxonomy of visual elements that contribute to
storytelling. Our ideas evolved as we analyzed more examples and
observed emerging patterns. These observations allowed us to fur-
ther organize the design features into increasingly coherent categories,
such as genre types for narrative visualizations and different methods
of integrating visualizations with accompanying text. Our final cate-
gories depict unique patterns for narrative visualization, distinguishing
itself from other forms visual storytelling. For example, interactive vi-
sualizations allow users to manipulate the display, introducing design
decisions that do not apply to non-interactive media.

We represent the design space in a table that relates each example
to specific design strategies observed across the dataset. In total we
analyzed 58 visualizations using the case study method illustrated in
Section 3. The examples were taken from online journalism (71%),
business (20%), and visualization research (9%). We optimized our

• details-on-demand
• animated transition

Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010

Design Space
} Genre 

} Visual Narrative 
} visual structuring 
} highlighting 
} transition guidance 

} Narrative Structure 
} ordering 
} interactivity 
} messaging

CS 725/825 - Spring 2018 - Weigle22 Stasko, GaTech 2011

Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010



Observations
} Clusters of different ordering structures

} correspond to narrative formats such as slide shows, 
comic strips, annotated graphs, etc. 

} Consistency of interaction design
} hover highlighting, details-on-demand, limited 

interactivity, explicit instruction, navigation buttons
} underutilization of tacit tutorials, stimulating default 

views 

} Under-utilization of narrative messaging
} repetition of key points, introductory texts, final 

summaries and synthesis
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Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010

Approach
} Author-driven vs. reader-driven 

} Common patterns 
} martini glass 
} interactive slideshow 
} drill-down story 

CS 725/825 - Spring 2018 - Weigle24 Stasko, GaTech 2011

Segel and Heer, Narrative Visualization: Telling 
Stories with Data, InfoVis 2010



Outline

} What is Storytelling?

} Data Journalism

} Narrative Visualization

} Other Examples

} Research Directions

CS 725/825 - Spring 2018 - Weigle25

Visualization Rhetoric

CS 725/825 - Spring 2018 - Weigle26

Hullman et al., Visualization Rhetoric: Framing 
Effects in Narrative Visualization, TVCG 2011

} How design elements can be used strategically to influence
} equip designers with tools for communicating layered meanings

} How rhetorical techniques interact with characteristics of the 
visualization interaction, end-user's knowledge, and the socio-cultural 
context
} improve designers' awareness of how designs might be received differently by 

individual end-users and how they can cue shared cultural knowledge and 
associations



How to Have Impact
} Martin Wattenberg and Fernanda Viegas at 2012 Google 

Faculty Summit

} Don't "dumb down" the data. 
} If complexity is handled correctly and in interesting ways, 

our users find the details appealing and find their own ways 
to interact with and expand upon the data. 

} Users like to see their personal world in a visualization.
} Being able to see the spread of a Google+ post, or zoom in to 

see the wind around one's town is what makes a visualization 
personal and compelling-- we call this the "I can see my 
house from here" feature. 
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http://googleresearch.blogspot.com/2012/07/big-pictures-with-big-messages.html

Using Data to Tell a Story
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http://web.archive.org/web/20170314134612/data-informed.com/tableau-softwares-robert-kosara-on-using-data-to-tell-a-story
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Research Directions
} Storytelling Approaches and Affordances
} Evaluation
} Memory, Context, Embellishments
} Interaction
} Annotations and Highlights
} Learning from Other Disciplines
} Techniques Specific to Storytelling
} Stories and Collaboration
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Kosara and Mackinlay, "Storytelling: The Next Step for 
Visualization", IEEE Computer, 2013
https://kosara.net/papers/2013/Kosara_Computer_2013.pdf



Storytelling Affordances
} Features of a visualization that provide a narrative 

structure and guide the reader through the story
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Kosara and Mackinlay, "Storytelling: The Next 
Step for Visualization", IEEE Computer, 2013

Evaluation
} Testing stories for effectiveness is quite 

different from the way evaluation is done in 
visualization today. 

} Meaningful metrics
} engagement and interest
} ability to remember key points
} being able to make more informed decisions
} ...  ?
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Kosara and Mackinlay, "Storytelling: The Next 
Step for Visualization", IEEE Computer, 2013



Memory, Context, and Embellishments
} How does visualization affect memory?

} Features that set a visualization apart from the others are 
exactly the ones that make it memorable.

} Questions
} What other strategies are there to make a visualization 

memorable? 
} Are unusual visualization techniques useful for memory, or do 

they get in the way more than they help? 
} What elements can be added to make a visualization unique, in 

particular ones that can be automatically generated without the 
program having to have an understanding of the problem domain? 
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Kosara and Mackinlay, "Storytelling: The Next 
Step for Visualization", IEEE Computer, 2013

Interaction
} Interaction is one of the most important parts of 

visualization

} Trade-off between interaction and focus

CS 725/825 - Spring 2018 - Weigle34

Kosara and Mackinlay, "Storytelling: The Next 
Step for Visualization", IEEE Computer, 2013



Annotations and Highlights
} To tell a story, visualization may need to be 

augmented with other means of 
communication.

} To make it part of a story, it needs to fit in with 
other elements of an article or other 
presentation, however.
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Kosara and Mackinlay, "Storytelling: The Next 
Step for Visualization", IEEE Computer, 2013

Techniques Specific to Storytelling
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Kosara and Mackinlay, "Storytelling: The Next 
Step for Visualization", IEEE Computer, 2013

Connected scatterplot, 
http://www.nytimes.com/interactive/2012/09/17/science/driving-safety-in-
fits-and-starts.html 

Slope graph, Tufte, Edward. The Visual Display of 
Quantitative Information, 1983; p. 158



Storytelling - Bottom Line
} Prepare Yourself

} must know your source material
} how else will you know what's interesting?
} often, it may take longer to get all of the data in 

order than to design the graphic

} Prepare Your Readers
} don't assume your readers know everything or that 

they can spot features in your graphic
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Ch 9, Nathan Yau, 
Visualize This
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