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Abstract

This chapter introduces the concept of narrative design pat-
terns, which aim to facilitate the shaping of compelling data-
driven stories. There are many different ways storytellers can
narrate the same story, depending on their intentions and their
audience. Here, we define and describe a set of these narrative
design patterns that can be used on their own or in combination
to tell data stories in a myriad of ways. We analyze eighteen of
them, and illustrate how they can help storytellers think about
the stories they want to tell and the best ways to narrate them.
Each pattern has a specific purpose, for example, engaging the
audience, evoking empathy, or creating flow and rhythm in the
story. We assume storytellers already know what story they want
to tell, why they want to tell it, and who they want to tell it to.
These patterns should not only facilitate the process of creating
compelling narratives, they should also stimulate a wider discus-
sion on techniques and practices for data-driven storytelling.

1 Introduction

The terms “story” and “narrative” are often used interchangeably. They
also harbor different meanings in different communities (see Chapter
1 of this volume). Here we are guided by the definitions in Gerard
Genette’s The Narrative Discourse [1], Bruner’s The Actual Mind [2]
and which are summarized in the Media Student’s Book [3]. A story
is defined as “all of the events in a narrative, those presented directly to



an audience and those which might be inferred,” [3]. In a wider sense
the story are the facts—the data—including characters, places, times,
and actions important to the specific plot. A narrative, on the other
side, can be described as “the ‘telling’ of a sequence of [those] events
[...] [which] shape the events, characters, arrangement of time, etc.
i very particular ways so as to invite particular positions towards the
story on the part of the audience.” [3].

Thus, a narrative gives shape to the unfolding events in a story, with
the goal of making them clear and compelling to an audience. The nar-
rative can be linear, e.g., representing the actual order of events (the
story) chronologically; or non-linear, e.g., circular, where the begin-
ning and end mirror themselves. Non-linear storytelling has been used
in highly acclaimed movies, such as Pulp Fiction and Memento, where
the narration either jumps between scenes (Pulp Fiction), or tells the
story backwards (Memento, following the main character gradually re-
membering his personal past).

Consequently, a single story can be narrated in an endless number of
ways. Beyond the temporal ordering of events, it can be told at a vary-
ing pace to create emphasis: slowing down the narrative pace can give
the audience time to think about what is being ‘told’ and to increase
the importance of this moment in the story; speeding up the narrative
pace can produce an overwhelming effect of information onslaught and
reduce the importance of moments in the story. Arguments can be
made explicit or kept implicit. The narrative can emphasize compar-
ison and contrasting points of view; it can convey abstract concepts
through the use of analogies, making them more concrete; it can ad-
dress and engage the audience directly with abrupt questions, while
interrupting the flow of the story; or it can draw the audience in so
that it becomes a part of the story, releasing it with a call-to-action.
Each variation is likely to have different effects on audiences’ reactions
and emotions, as well as on their understanding of the story.

Creating compelling narratives is a labor-intensive process that re-
quires expertise, creativity, iterations, and feedback. It calls for a deep
understanding and creative use of media, as well as a sense for explain-
ing, convincing, persuading, and especially engaging audiences. There
is a wealth of guidelines and best-practices (e.g., [4, 5]) for creating
narratives in the more established disciplines that involve storytelling,
such as literature, the performing arts, comics, radio drama, theater,
and cinema. However, these fall short for stories based on data that



use graphic representations [6, 7, 8] (visualizations) to explain facts
and develop evidence-based arguments. The goal of this chapter—in a
wider sense—is to explore such guidelines for data-driven storytelling.

This chapter presents a set of narrative design patterns (narrative
patterns) that we believe can help storytellers design data-driven nar-
ratives that rely heavily, but not exclusively, on data visualization.
Narrative patterns help connect the form of the narration with the in-
tent of a story. They are meant for journalists, web and visualization
designers, presenters, public speakers, and others trying to shape com-
pelling data-driven stories, and engaging interactive environments. The
only requirements for using narrative patterns are to have:

1. a story,

2. an idea of who your audience is, and

3. to know the effect your story and narration should have on that
audience. This can include sympathy or distaste, encouragement
for action, information, explanation, and so on.

It may further be useful to have an understanding of the benefits
and limitations of using different media (e.g., text, numbers, images,
visualization, audio etc.), as well as the culture of the audience, as
these factors usually drive the ways in which stories are told: different
audiences might react very differently to the choice of media, or to the
shaping of the story.

As we believe narrative patterns are best explained through exam-
ples, we have created an interactive browseable collection, available on-
line at http://napa-cards.com (Figure 1). This collection is inspired
by method cards, i.e., design cards used to stimulate creativity and fa-
cilitate ideation, that are commonly used by design practitioners and
visual artists (see e.g., IDEO cards [9], oblique strategies [10], design-
with-Intent [11], Creativity Cards [12], Service Design tools [13]), or
the more recent VizItCards for teaching visualization techniques [14].
We firmly believe in the power of data-driven storytelling, and our ex-
perience as academics, designers, and journalists leads us to claim that
narrative patterns will undoubtedly facilitate further structuring and
discussion of this emerging field.

In the rest of this chapter, we describe our set of narrative patterns,
and introduce a higher level structure for grouping them. We then dis-
cuss possible combinations of patterns, using examples of data-driven
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Figure 1: Three example of narrative pattern “cards”, browsable online
at http://napa-cards.net.

narratives. After that, we detail certain aspects related to the applica-
tion of patterns. We conclude with an outlook of open questions and
directions of future work that results from our discussions.

2 Narrative Patterns

We define narrative patterns as follows:

A narrative pattern is a low-level narrative device that serves a spe-
cific intent. A pattern can be used individually or in combination with
others to give form to a story.

The specific intents and possible combinations of patterns should be
defined by the narrator (or storyteller). These are usually influenced
by e.g., the data, the formal setting, or the particular audience and its
assumed background knowledge. The narrator may try different unique
patterns and/or combnations to see how they fit the intent(s), or use
the concept of patterns to analyze existing stories and reflect on their
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Figure 2: 18 Narrative patterns grouped into 5 major pattern groups.

specific intent(s). Examples of narrative intents range from enlighten-
ing audiences, to evoking empathic response, to engaging them to take
action, or to questioning their beliefs and behavior. The goal may be
to trigger dialog, or simply to immerse people in an enjoyable experi-
ence. These are all rather traditional intents, and are common to all
kinds of storytelling disciplines (e.g. cinema, theater, etc.). They are
a good starting point for data-driven storytelling. Other, more specific
intents for data-driven storytelling may include delivering convincing
arguments backed with data, explaining a type of data and sensitiz-
ing people to their existence and power, or simply educating an easily
targeted online audience.

In the context of data-driven storytelling, narrative patterns should
not be considered direct implementations of visualization or interac-
tions techniques, nor should they be bound to any specific implemen-
tation. In most cases, they are decoupled from the final medium and
visual presentation. Patterns can overlap, they can be fuzzy, and in
some cases, they may only be applicable to a single type of story.

We initially identified around 40 distinct narrative patterns, based
on a great number of data-driven stories that we found in the literature
and on the web. Through extensive discussions, we were able to narrow
down this initial number to a core of 18 patterns. While we focus mainly
on these 18, we stress that any existing story can inspire new patterns,
and that our collection is by no means definitive. To better understand
these patterns, and to facilitate their discussion and application, we
categorize them in five different groups: argumentation, narrative flow,
framing, empathy and emotion, and engagement.

This typology (Table 2) was derived from an initial set of open-



Figure 3: Examples for comparison (left, [15]) and concretize
(right, [16]).

ended questions, such a¥Vhat types of pattern exist? What is their
speci ¢ purpose? How are they employed? How can they be applied in
a story? Can a story be told with a di erent set of patterns? Note that
individual patterns can serve multiple intents, and that our typology

is not meant to be exclusive. It merely presents an initial framework
to think about narrative patterns, and aims to facilitate their applica-
tion. In our online collection, patterns can be looked up according to
their main intent(s), and each is illustrated with an existing, published
example.

2.1 Patterns for Argumentation

Following the Oxford dictionary, argumentation is the action or pro-
cess of reasoning systematically in support of an idea, action, or the-
ory. Data-driven storytelling is often about argumentation, so it is
important to be aware that there are di erent ways to present, support,
reinforce, contradict or discuss a given message. Patterns for argumen-
tation serve the intent of persuading and convincing audiences.

The classical devices of rhetoric involvdogos (reason, word), ethos
(character, ideal), and pathos (experience, emotion). Though we be-
lieve the ultimate goal of data-driven storytelling is to communicate
truth (most closely to logos), there are traces of both pathos (see Sec-
tion 2.4) and ethos in every story, which help connect the narrator with
the audience.

One very common pattern of argumentation isCompare (Figures
3). The narrator presents two or more datasets, and draws respective



Figure 4. Example for repetition: What really warms the world [23].

conclusions from them. Datasets can refer to categories (e.g., young
people, old people), elements in the data (e.g., countries), or temporal
evolution. Visually, the comparison can be made through the juxta-
position of graphics (through side by side presentation), or through
changes of a single graphic over time (e.g., animation). Comparison
allows the narrator to to make the point about equality of both data
sets, to explicitly highlight di erences and similarities, or to give rea-
sons for their di erence. If the graphic is rich enough, the audience can
also be given the opportunity to explore di erences and similarities for
themselves.

Concretize is another pattern that can help build an argument
by illustrating abstract concepts with concrete objects. Concretization
usually implies that each data point is represented by an individual vi-
sual object (e.g., a point or shape), making them less abstract than
aggregated statistics. Perhaps the most common example for con-
cretization is the ISOTYPE language [16, 17]. ISOTYPE links a
speci ¢ pictogram (human, animal, cars, Figure 3-right) to quantities
(people fought in war, animals eaten per year, cars produced, water
consumed [18]). Concretization has recently been used in interactive
visualizations [19, 20, 21], and its e ects studied in P, 22].

Repetition can also help argumentation, as it can increase a mes-
sage's importance and memorability, and can help tie together di er-
ent arguments about a given dataset. Repetition can be employed as a
means to search for an answer in the data. For example, the Bloomberg



piece What's really warming the world? [23] (Figure 4) shows di erent
measures of possible culprits over time, such as volcanic or solar activ-
ity, deforestation, or ozone pollution. While none of these measures
correlates with the increase in global temperature, the last example,
greenhouse gases, reveals a high correlation.

2.2 Patterns for Flow

Patterns for ow are devices that help structure the sequencing of mes-
sages and arguments. They are essential to every story, as they set the
order, rhythm, and pace, and help build up the climax and resolution.

One common pattern for ow is Reveal, in which elements of the
data are progressively revealed, eventually leading to the whole pic-
ture and the nal argument. Famous implementations of this pattern
include the data videos on the U.S. dept [24], and onThe Fallen of
World War Il [25]. In this last piece, the narrator guides the audience
through various sections of the data, starting with the fallen soldiers
from the US, then Poland, then France, etc., while sticking to the tem-
poral order of events and battles. The narrative reaches its climax
when the huge number of fallen Soviet soldiers is revealed; as more and
more dead soldiers are stacked on top of each otherin the form of
pictograms the camera moves up in a seemingly endless vertical pan-
ning. The number of deaths seems in nite. By doing this, the narrator
provokes strong emotional responses in viewers. It should be noted
though that this particular example uses Reveal in conjunction with
Concretize to achieve this highly e ective outcome.

Reveal has also been used in Bloomberg'$Vhat is really warming
the world? (mentioned above see Figure 5). Morever, gradual re-
veal andrepetition are closely related, and both can be seen to create
rhythm and ow. Yet, repetition can happen without revealing new
insights or data, and gradual reveal can happen without being repet-
itive. An example is the rhythm of slow-downs and breaks in Hans
Rosling's narration of the world development data over 200 years [26].
Rossling slows down the pace of his animations as he focuses on dra-
matic changes during speci c periods (here, WWII), and completely
stops the animation to be able to explain the data in detail.

Narrative time in general can be a powerful means. In the example
of The Fallen of World War Il [25], presentation of data elements hap-
pens at a constant pace which supports the impression of the number
of data elements. The counting of data elements in this particular ex-



ample also provides aslowing down e ect. The narration is slowed
down and focussed on a single aspect of the data, while leaving the
user alone with the data. In classical storytelling, a slow-down of the
narrative pace can also happen through brakes.

The opposite to slow-downs and breaks ispeeding-up the narra-
tion or the presentation of data, which can be used for a similar e ect.
The example U.S. Gun Deaths [27] presents the observer with over
10.000 data points (individuals) and speeds up their reveal after an
initial slow animation that explains how to read the visualization. The
visualization uses the metaphor of bullets and ballistic arcs to repre-
sent people's expected lifespans, and the age at which they were shot.
Due to both the metaphor and the e ect of a sped-up, gun-re like
presentation, the result is a strong emotional ensemble that creates an
overwhelming e ect based on data.

2.3 Patterns for Framing the Narrative

Framing builds the way facts and events in a story are perceived and
understood through narration. It feeds on the audience's expectations,
but it can also play with those expectations and go against them to
create surprise. Patterns for framing can be used to integrate the au-
dience to the story, or conversely to keep it at a distance. They range
from elements of the story itself that help the audience relate to the
content, and interaction techniques that give the audience control over
the way the story unfolds, to purely narrative devices that challenge
the audience and the way it is addressed.

Creating a familiar setting can help audiences relate to the con-
tent; it sets an entry point in the story that the audience can identify
with. For example, the OECD's Regional Well-Being website [28] al-
lows viewers to rst inspect well-being in their region of the world,
before moving on to explore and compare the quality of life in other
regions. Similarly, inviting viewers to make-a-guess about the data or
the outcome of a series of events presented in the narrative can enable
them to take control over the way the story unfolds. This usually relies
on an intelligent and original use of interaction. In the You draw it
yourself example from the NYTimes [29], readers are explicitely asked
to draw the trend they expect to see in the data. This can engage them
in causal reasoning about the issue addressed, which can stimulate their
curiosity, and possibly lead to a game-lke experience.

Conversely, defamiliarization ~ challenges audiences' expectations,



Figure 5: Example for speed-up ; the way the individual traces are
displayed, giving the impression of arms ring [27].

by presenting something familiar in an unexpected way. A typical
example is to show a Mercator projected map (e.g. a Google Map)
upside-down. This challenges reading habbits, and encourages explor-
ing the map in new ways. This pattern can be used to highlight and
guestion implicit assumptions, and to force thinking di erently about
well-known facts. Convention breaking can also be used to similar
e ects, by rst establishing a graphical convention through e.g., color,
scales, or visual rhythm in the narrative, and then disrupting it at a
speci ¢ point. This can highlight unordinary patterns or subsets in the
data presented, and can create a surprise e ect in the audience. Fi-
nally, introducing silent data , i.e., deliberately hidden data, can help
create rhythm, like pauses in a piece music. The audience can use these
pauses to try to infer the missing data, or to stitch di erent pieces of
information back together.

From a purely visual perspective, a meaningful use of space and
physical metaphors can help reinforce positive or negative feelings.
Frequently used metaphors are: up=good, down=bad, left=retreat,
and right=progress [30]. These take advantage of conventions to ease
understanding, and can convey cultural or embodied messages.

2.4 Patterns for Empathy and Emotion

Emotion and empathy are critical in storytelling. In ction, emotional

responses help create what the author Guy Gavriel Kay [31] terms
imaginative empathy : resituating and reorienting the reader's per-
spective while enhancing our ability to understand and share the feel-
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ings and experiences important in the story. Empathy engages us with
the story content: we pay attention, and we perceive and re ect on the
message. In ctional stories, empathy and emotions are evoked through
realistic characters and situations; technology has provided us with im-
mersive experiences through sound and stereo-vision. Technology and
multimedia can enrich the audience's connection to the story through
pure sensory experience, for focus, for compassion, for joy, for excite-
ment. However, data-driven stories in the ideal case do not rely on
ctional content, or on ludic engagement, but are meant for education
and to convey insight. What, then, are the specic applications and
purposes of emotions and empathy in data-driven storytelling? How
can they be used to enhance understanding, provoke a call-for-action,
direct the audience to re ect on the data, or, more generally, enrich the
persuasive message of the data story?

Some of the previously mentioned patterns, e.ggradual reveal or
slowing down , can contribute to emotional responses like surprise or
the feeling of being lost. Managing ow can a ect a sense of urgency,
intensity, optimism, or seriousness. For example, thespeed-up in the
onset of trails in the U.S. Gun Deaths piece [27] (Figure 5) heightens
the sense of urgency as the visualization progresses. Similarly, the mea-
sured pace of transitions in What's actually Warming the World? [23]
suggests a deliberate and methodical tone, invoking a sense of gravity
and seriousness. These emotions can help engage the audience with the
story's communicative intent.

Concretize , used in combination with other patterns [?], is another
example that can strongly evoke emotions, grounding an empathic re-
sponse within that emotional context. Consider the example of the
human icons in the NY times visualization of casualties in Iraq [32]
(Figure 6). Using a sober black avatar of a mother and child to repre-
sent civilians moves the perception from a numerical assessment to the
stark comparison of familial comfort, love and security with the horror
of war. Another intense example for a story provoking emotion isNet-
wars [34] (Figure 7-right). This example uses a pattern known from
comics and movies; indirectly addressing the audience and talking
about his personal computer and his data, the narrator isbreaking-
the-fourth-wall . Originating from theater the 4th wall is the wall
between the stage and the audience, while the other 3 walls frame the
scene (Figure 7-left) breaking-the-fourth-wall can be a strong device
for immersion into the story.

Another common pattern used to increase empathic ties between

11



Figure 6: Example for concretize to provoke a emotional response31
Days in Iraq, representing war causalities, 2007 [32].
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