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In this article, | review considerations and for ing cartographic design as  Cartographic design; visual
visual storytelling. Stories, like maps, are a method for documenting and explaining, for storveling; data journalism;
meaningfully abstracting our experiences, for communicating and sharing, and for asserting  SPatial narratives; story map:
a particular worldview. | argue that visual storytelling offers an entry point for hybridization in ~ 9°ohumanities

cartography, uniting technology with praxis, product with process, and design with critique C /” P ?OX
while opening rich new avenues for transdisciplinary research and design. | begin by
introducing influences on map-based visual storytelling and review ten recurring themes that
make visual storytelling different from traditional perspectives on cartographic design. | then

offer three of potentially many ways to articulate and organize the design space for map-
based visual storytelling: foundational narrative elements and their adaptation to geographic

narrative arc

including visual design, visual ethics, and visual literacy.

and visual storytelling rrape: used to advance narratives across text, maps, images, and other
L]
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multimedia. | conclude with a call for future research on visual storytelling in cartography,
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2. Genres

the visual or interactive
technique used to
enforce linearity in the
narrative sequence

KraakMJ, RE Roth, B
Ricker, A Kagawa, &
G Le Sourd(2020)

4.7 Storytelling with Maps

Storytelling is a method of document-
ing or explaining a sequence of events
and, thus, is an important social and cul-
tural tool for sharing and remembering
individual experiences. From journalism
to science communication, there is grow-
ing interest in how maps can organize
and enhance storytelling. Accordingly,
map-based storytelling offers a valuable
opportunity to engage both Member
States and individual citizens in commu-
nicating the aims of the SDGs. A “story
map” could be a key advocacy communi-
cation tool for the SDGs across partners.

Maps are inherently two-dimensional
(see Section 1.3), but a story map differs
from other maps by leading the audience
through a primarily one-dimensional,
linear narrative. Here, story describes
information about specific events, places,
and people while narrative describes the
structure and presentation of this content
to shape the story’s meaning. The broad-
est definition of a story map, therefore,
is any cartographic representation that

exhibits narrative elements.
storytelling refers to stories
cated through maps, graphi
and videos along with other
oral, written, and audio stor|

While often adapted, the
narrative provides a useful
designing a visual story (Fig
The narrative begins with t}
introducing background co
the setting and key characte|
ple, presenting and compar;
countries or SDG regional g
The narrative proceeds to th
emphasizing the key proble
ing the story, which might H
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genres (Figure 4.7-2). Static
ries use layout partitioning
tation to advance the linear
long form infographics use
bading and browser scrolling,
slideshows use an ordered
les, narrated animations use
ession of display time (see
L5), multimedia visual expe-
ke anchor tags and hyperlink-
pnalized story maps use the
iser contributions to the map
psented first), and visual story
ons use the order of unfold-
k (newer presented first).

maps explaining different d

mensions of

an SDG. The narrative concludes with

Figure 4.7-2: Visual storytelling genres. The elements
highlighted in blue indicate the typical interactive
features used to enforce linearity for the genre. Static
visual stories do not require interactive map use envi-
ronments. Example maps and diagrams do not depict
SDG indicator.

Static Visual Stories

layout partitiening and annotafion

(1)
o

vertical reading and browser scrolling

Dynamic Slideshows

order of slides

Narrated Animations

the resolution, reaching the climactic
progression of display time

issue facing the characters and presenting

one or several resolutions, such as rec-

ommendations for action on the SDGs.
In practice, there are a number of ways

for enforcing linear continuity across a n n

narrative arc, described as visual sto-

(>

Resolution Figure 4.7-1: Three-act

climax narrative. While many

Act#
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Act #2

narrative structures

exist, beginning with

a traditional three-act
narrative helps to plan
and organize content for a
visual story or story map.
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ment or acceptance by the United Nations.

esignations used in this book do not imply offi



3. Tropes

design techniques
used not to represent
data, but to enhance
the narrative

3a. Attention
emphasizing important
or unusual information
that cannot be missed
in the story

Roth (2021)
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Conflict

Research Questions

Resolution

1. What is the influence ostory map themes  and @ @ O
their constituerarrative elements  on the audience’s Act | Act 2 Act 3

retention, comprehension, and reaction? ‘
longforminfographic dynamic slideshow

2. What is the influence of visual storytelliggnres on n u
the audience’s retention, comprehension, and reacfion

3. What is the influence of visual storytellitippes on
the audience’s retention, comprehension, and reacfion

4. What is the influence oindividual audience ES “- 4 [ o
differences on their retention, comprehension,and "
reactiorf?

California
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Description

The general thematic
category of the visual story
[Vujakovic 2014)

The spedific geographic
phenomenon er process
covered in the visual siory

A condensed, engaging
headline for the visual siary

A brief introduction fo the
visudl story following a three
act narrative structure

The specific place, fime, and
sccial context, giving !
story ageography

Where the story fokes place
‘When the story occurred

The people or places who
embody the narrctive and
actout the plot

The main character in the
story

The character in oppesiticn
tothe prolagonist

An axciting early scane that
caplures the audience's
interest and encourages them
fo confinue reading

Additional backgreurd
information needed to
interpret the story later in the
narraive sequence

Additianal background
information needed to

inte rpret the story later in the
narrafive sequence

Story 1: US Presidential Campaign Donations

A. Politics: internal; 1. Government

US presi denticl campaign donctions

The Presidancy’s Price Tag: Campaign Donations and the
2012 Presidential Election

Purpose: This sfory follows fwo swing sfates— Colorado
and Ohio—lo explain the impact of campaign donations
on the US presidential election results. Problem:
Differances in party cam paign donations influenced
voling results inmany swing stales during the 2012
Presidential Election. Resolution: Colorado and Chio
represent different allematives for addressing campaign
donations.

US Swing Staes

The 2012 US Presidential Election

Colorad: A swing state whose voting sup portincreased
for the Democratic candidate as Democrats gained an
advartage in campaign donations

Oicx A swing sate whose voting support was largely not
influenced by an advaniage in campaign donations by
either party

Private donations, not public discourse, shape the
outcome of the presidential election

Title: What Is Happening with Our Elections? |1 Starts
with Rising Campaign Cests. Fact: US prasidential
campaign costs have increased nearly BOO% in the past
40 years. Accent: Campaign costs peaked at $1.74
billion in the 2008 presideniial election. Graphs ¥ value.
Presidential Election Costs ($ Billion); X valve: Year.

Title: Why Do Costs Matter? More than 50% of
Campaign Funds were from Donations in 2012
Colorado: The average person in Colorado donated
$3.30 during the 2012 presidential election. Ohie: The
average person in Ohio donated only $1.50 during the
2012 presidential election. Legen d: iitle: Presidential
Campaign Donations; description: Average denations per
person ($), 2012 presidenial election

used in this study. Confinued on next page.

Story 2: US Sea-evel Rise Vulnerability

D. Environment and Science; 8. Environmental problems /
impacts

US seaevel rise

Soaking in Water: Sea-Level Rise and Vulnerable Coastal
Properies Since 2012

Purpose: This story follows two coastol states—New

York and Nerth Carelina—to explain the impact of
sealevel rise on the wiherability of coastal properties

in the US. Problem: Rising sea levels have increased the
vulnerability of properties on the East Coast of US since
2012, Resolufion: New York and North Carolina represent
different alternatives for addressing sealevel rise.

US Eastern Coastal States

The 2012 Hurricane Season

New York: A coastal state whose vulnerability increased
as sea level rose

North Carclina: A coastal state whose vulnerability was
largely not influenced by rising sea levels

Even small rises in sea-level dramaticlly increase coastal
wherability to storms

Title: What is Happening with Our Coasis? It Starts with
Rising Temparatures. Fact: US average temperatures
have increased almast 3 °F in the past 40 years. Accent:
US average temperatures peaked at 54.3 °F in 2015,
Graph: Y walue: Average Temperature (°F); X volue.

Year,

Title: Why Do Coasts Matter? More than 50% of US
Citizens Lived in Coastal Arecs by 2012. New York
3,081 paopla live in an averaga square mile of New
York coasts. Nerth Carolina: Only 73 people live in an
average square mile of North Carolina coasts. Legend:
fitle: Coastal Population Density; description: Average
peopla per square mile of coastal area, 2012

Table 1. Elements of a Three-act Narrative. A linear, three-act narrative comprises a set-up (Act 1), conflict/confronfation (Act 2), and
resolution [Act 3). This table describes how we applied the constituent elements of a linear, three-act narrative fo the pair of visual stories

Act 2: Conflict/Confrontation

Problem/ The central confronfation,
Catalyst obstacle, or setback driving
(Panel 4) the story
e The impact of the problem

an the profagonist versus the
{Panel 5)

antagonis!

One in a sequence of events
Plot Points  moivated by the problem
(Panel 6) thatimp acts the characters

(Cause)

Act 3: Resolution

The final plot point bringing
characters fogether fo face
their tension and consider

competing solutions (Effect)

Climax
(Panel 7)

Falling action in which all

Resolution
remaining matters with

L °°.“°"°' tha salling charocie,
(';:'."el 8 and problem context are
explained or resolved
Citthenger] |1 he dramatic ngg,' i
(Panal &) leaving open strands for the

audience o pender

Title: So Wha? Increasing Dondtions Pose A Problem
Fact: The Democrat advantage in campaign donctions
reached $253 million for the 2012 presidential alection
Accent: Democrats received 351 milion more donations
than Republicans in September, the largest donafions
advantage durirg the 2012 president slection. Graph:
¥ value: Cumulative Donation Gap ($ Million]; X value:
Month

Titles .. Particularly for Swing States. Colorada:
Democrats increased their support by 6.5% in the swing
state of Colorado. Ohie: Demacrats only increased their
support by 0.7% in the swing slate of Ohio. Legend:
title: Increase in Voting lead; description: Change in
Demacratic lead % total], July 2012 poll to Nav 2012
election

Title: A Deeper Look: Democrats Gained their Largest
Donation Advartage in Major Citles. Fact: Democrats
drow 140% more urban-based donations per persen in
Colorado than Ohio, largely aftributed to the progressive
Denver metro area. Accent: The Democrat’s gained

an advantage of 4,400,000 in Denver, the highest
urban lead in swing siotes; Legend: fife: Donation Gap
deseription: Democrat advantage in campaign donations

($), 2012

Title: As a Result, Campaign Denatiens Have a Different
Inflvence on Election Results in Swing States like Colorado
versus Ohio. Colorado: Every $100 advantage for the
Democrats bought 7.5 votes in Colorado. Ohio: Every
$100 advantage for the Democrats bought only 2.8 votes
in Ohic,

Title: Wha's Next? Colorado and Ghio Represent
Different Aliematives for Addressing Campaign
Domations. Celorade: Colorads has imposed new
regulations fo limit campaign funding since the 2012
presidential election. O hiet At the same time, Ohio has
failed o act on campaign funding.

Title: What Do You Think We Should Do As a Nation?
Colorado: The Democrats are predicted to make

only a 2.3% gain in Colorado in the 2020 presidential
election if campaign funding remains consistent from
2016, Ohio: The Republicans are predicted o make a
whopping 12.5% gain in Chio in the 2020 presidential
election if campaign funding remains consistent from the
2016. Legend: titls: Voting Results Predictions, 2020
Presidential Election; description: Predi cted Republican
voting lead; Predicted Democratic voting lead

Title: So What? Rising Sea Levels Pose a Problem

Fact: The US average sea levels in 2012 reached 47.8
millmeters above the 2002 average. Accent: Global
sea levels rose 8.4 millimeters in 2012, the largest sea
leve! rise from 20022012, Graph: Y value: Cumulative
Sea Level Change (Milimeters); X value: Year.

Title: _Particularly for States on the East Coast. New:
York: The average value of vulnerdble properties

in coastal areas s $24,800 in New York. Narth
Carolina: The average valve of vulnerable properties in
coastal areas is only $7.730 in North Carolina. Legend:
fitle: Property Vulnerability; descripfion: Average value of
wulnerable coastal properties ($), 2012

Title: A Deeper Look: Sea levels Rose the Most in Majer
Stations. Fact: Sea-level rose 50% more in urban.certers
in New York compared 1o North Carolina, particularly
due o the dense infrastructure in New York City and
Long Island. Accent: Sea-level onnudl rcte in Bergen
Point is 4.4 millimeters, the highest rate amang stations
in coastal states. Legend: fiffe: Average Sea-Level Rise
description: Average annual sec level rise [millimeters/
year], 1992-2012.

Title: As a Result, Sea-level Rise Has a Different Impact
on Vulnerability in Coastal States like New York versus
North Carolina. New York: Every inch in seatlevel
rise exposes $3,200 of propery in New York. Nerth
Carolina: Every inch in seclevel rise only exposes
1,400 of property in Morth Carolina,

Title: What's Nex{?2 New York and North Carolina
Ropresent Different Alternatives for Addressing Sea-lovel
Rise. New York: New York has invested comsidarable
public funds fo prevent sealesel rise related crises
North Carolina: Atthe same fime, Nerth Carolina has
failed to act on seaevel rise

Title: What Do You Think We Should Do as aNation?
New York: The value of vulnerable properties per
person in New York only i predicied o increase o

§290 by 2020 if sea levels continue to increase at a
consisten rafe. Nerth Carolina: The value of vilnerable
properies per person in North Carclina is predicted fo
increase a surprising $325 by 2020 if sea levels continue
fo increase af a consistent rate. Legend: fifle: Predicted
Property Vulnerchility; descripfion: Increased value

of vulnerable coastal properties par person (§), 2020
Predidlion

Table 1 {continued). Elements of o Three-act Narrafive. A linear, three-act narrative comprises a sekup (Act 1), conflict/confrontation (Act

2), and resolution (Act 3). This table describes how we applied the constituent elements of a linear, three-act narrative to the pair of visual

stories used in this study.

each genre by the number and order of frames within the
story: magazine style, annotated chart, partitioned post-
er, flow chart, comic strip, slide show, and film/video/an-
imation. While foundational, the original Segel and Heer
taxonomy primarily drew upon printed news maps and
passive television news reporting, thus preceding many

emerging design practices made possible by pervasive

computing, new media, and geoweb technologies (Kosara
and Mackinlay 2013). Further, the number of frames
is less relevant with these emerging technologies, where
page space is unlimited. In response, we previously pro-
posed a revised taxonomy of visual storytelling genres
based only on the visual or interactive technique used to

enforce continuity of elements in the narrative sequence:
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..Particularly for States on the East Coast

The average value of vulnerable properties The average value of vulnerable properties in
in coastal areas is $24,800 in New York coastal areas is only $7,730 in North Carolina

Property Vulnerability
Averags value of vulnerable coastal
properties (§).2012

50,000
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5,000
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Color Highlighting

Leader Lines

...Particularly for States on the East Coast

The average value of vulnerable properties The average value of vulnerable properties in
in coastal areas is $24,800 in New York coastal areas is only $7,730 in North Carolina

Property Vulnerability
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2x2x2 Factorial Design

Story

Story 1

Story 2

Story 3

Story 4

Story 5

Story 6

Story 7

Story 8

Theme (Factor 1)
US sea-level rise

US presidential
campaign donations

US presidential
campaign donations

US sea-level rise

US presidential
campaign donations

US sea-level rise
US sea-level rise

US presidential
campaign donations

Genre (Factor 2)

Longform Infographic

Longform Infographic

Longform Infographic

Longform Infographic

Dynamic Slideshow

Dynamic Slideshow

Dynamic Slideshow

Dynamic Slideshow

Trope (Factor 3)

Color highlighting

Leader lines

Color highlighting

Leader lines

Leader lines

Color highlighting

Leader lines

Color highlighting

Table 4. Factorial Design. The study followed a 2x2x2 factorial design, resulting in eight

unique visual stories.
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Dependent Variables Comprehension

In your own words, please summarize the visual story you just reviewed:

Retention

What was the largest amount of sea level rise exhibited in a single year from 2002-20127

8.4 millimeters
10.4 millimeters

12.4 millimeters

Reaction

Not Sure
Rate the degree to which you agree with the following statements about the visual story on
sea-level rise in the U.S. (1=strongly disagree, 7=strongly agree)

What was the largest rate of sea-level rise at a single New York station in 20127

Strongly disagree Strong agree

2.4 millimeters/year 1 2 3 4 5 6 7

The visual story bored me O O O O O O O
4.4 millimeters/year The visual story concerned

I o o O O O O O

i The visual story excited

6.4 millimeters/year me O O O O O O O

| agree with the visual story O O O O O O Q

Not Sure



Individual Differences

Overall Demographics

Gender Living Area Education
70
80 60 50
50 50 40
40 40 30
30
30 o
20 20
10 10 10
(o] 0
Female Male Rural  Suburban Urban 50 @c\r\# d&p\ﬁ\ q‘o
Device Corrected Vision %0 g‘ 2 aﬁ ol
:p‘\@ 45-@3‘ 5"
60 60+
50 501
40 40+
30 30 Mean
20 20 B
i - Median
0 0- 1 2 3 4 5 ¢ 7
Desktop Laptop No Glasses Contacts Both Consoiots (Agiostih
Bias and Beliefs Environmentally
Disagres 34 3 6Ag;ee Not Concerned Very Concer;sd  Active Agnostic
| believe seafevel Presifsn_tiai 5 Politically
rise is a problem ———— e ecnr’m —
'f think gresrdenhal g rjsu ’5'
i 1fi ea-level
%ﬁaﬁcwﬁfﬁs’fng tise ———— I | I 2 3 4 5 6 7

— .
I think sea-level Pres r? ential
— -

e Is a fopic
worril d‘lSCUSSlpﬂg

Fically | —
docion | g

donations

Liberal Conservative

presidennaf sfeg fion ——E W,nce"r%ﬁf’ —{ T Socially |—EE———

onation is a prol

Interests

No Interested Very Interested
12 3 576 7

4
The Internet —I

oy
Technology
Environment

and Science " IBIBE—
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Politics
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Figure 1. Participant Background.
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Factor / & i : A i
e . Compare (Ordinal) Rank (Ordinal) Identify (Numerical)
n SD Mean sd

Descriptive Statistics Mean SD Mean SD Mean

Total 3000 81.9% 24.5% 71.7% 27.4% 66.2% 26.8% 71.4% 20.7%

]
Rete ntl 0 n s st A 1500 84.3% 27.0% 63.5% 27.6% 65.3% 27.2% 69.6% 21.6%

campaign donations

I eS u |tS US sealevel rise 1500 79.5% 21.5% 80.0% 24.7% 67.1% 26.5% 73.3% 19.6%

‘L:f’;?;z:hics 1512 84.9% 21.3% 70.9% 27.6% 71.0% 24.4% 74.5% 18.2%
Dynamic slideshows 1488 78.8% 27.0% 72.6% 27.2% 61.3% 28.3% 68.3% 22.6%
Leader lines 1500 84.0% 24.5% 73.3% 27.4% 69.2% 26.8% 73.8% 20.7%
Color highlighting 1500 79.7% 25.4% 70.1% 27.4% 63.2% 271% £91% 209%
Factorial ANOVA df MS‘*:“ F p M;:“ F p M;’:“ F p M::“ F p
Theme 1 1.30 2.44 0.12 15.38 25.12 0.00 0.68 0.27 0.60 12.10 2.03 0.16
Genre 1 213 401 0.05 016 0.26 0.61 21.35 8.52 0.00 3375 567 0.02
Trope 1 097 1.83 0.18 073 119 0.28 8.22 3.28 0.07 2093 3.51 0.06
Theme : Genre 1 0.05 0.09 0.76 077 1.25 0.26 1.30 0.52 0.47 0.13 0.02 0.88
Theme : Trope 1 0.21 0.40 0.53 2.46 401 0.05 3.74 1.49 0.22 14.72 2.47 0.12
Genre : Trope 1 0.18 0.33 0.57 0.02 0.03 0.85 0.63 0.25 0.62 0.13 0.02 0.88
Residuals 243 0.53 0.61 2.51 596

Table 6. Participant Retention Results. The table shows descriptive statistics (top) and factorial ANOVA (bottom) for retention. The table
includes main effects by factor (theme, genre, and trope) as well as interaction effects between factors. The table includes four separate
factorial ANOVA models on retention for compare (ordinal), rank (ordinal), identify (numerical), and total retention. Color indicates

significance: p < 0.10, p<0.05, m, p < 0.001}




Retention
Results

I‘::: c: 1. Performance declined with task difficulty (expecte ity iNomerical

Descriptive Statistics n Mean SD Mean SD Mean SD Mean sd

Total 3000 81.9% 24.5% 71.7% 27.4% 66.2% 26.8% 71.4% 20.7%

US presidential

. . 1500 84.3% 27.0% 63.5% 27.6% 65.3% 27.2% 69.6% 21.6%
(clmp(llgn dOnGIIOnS
US sealevel rise 1500 79.5% 21.5% 80.0% 24.7% 67.1% 26.5% 73.3% 19.6%
e, 1512 84.9% 21.3% 70.9% 27.6% 71.0% 24.4% 74.5% 18.2%
infographics
Dynamic slideshows 1488 78.8% 27.0% 72.6% 27.2% 61.3% 28.3% 68.3% 22.6%
Leader lines 1500 84.0% 24.5%
Color highlighting 1500 79.7% 25.4%
‘ Mean Mean Mean Mean
Factorial ANOYA df o F p & F p < F p 5q F [
Theme 1 1.30 244 0.12 15.38 2512 . ; 5 12.10 2.03 0.16
Genre 1 213 4.01 0.05 0.16 0.26 0.61 33.75 5.67 0.02
Trope 1 0.97 1.83 0.18 0.73 1.19 0.28 8.22 .28 0.07 20.93 351 0.06
Theme : Genre 1 0.05 0.09 0.76 0.77 1.25 0.26 1.30 0.52 0.47 0.13 0.02 0.88
Theme : Trope 1 0.21 0.40 0.53
3. Significant differences in overall retention b
Genre : Trope 1 0.18 0.33 0.57
genres & (to a weaker degree) tropes. Longfor
Residuals 243 0.53

infographics & leader lines improved recall.

Table 6. Participant Retention Results. The table shows descriptive statistics (top) and factorial ANOVA (bottom) for retention. The table
includes main effects by factor (theme, genre, and trope) as well as interaction effects between factors. The table includes four separate
factorial ANOVA models on retention for compare (ordinal), rank (ordinal), identify (numerical), and total retention. Color indicates

significance: p < 0.10, p<0.05, [.EH0N0IN EgeXelel]




Comprehension

Descriptive
Total

US presidential
campaign donations

US sea-level rise

Longform
infographics

Dynamic slideshows
Leader lines
Color highlighting

Faclorial ANOVA

Theme
Genre
Trope
Theme : Genre
Theme : Trope
Genre : Trope

Residuals

mean

250 26.5%

125 35.2%
125 17.7%
126 32.5%
124 20.3%
125 24.0%
125 29.0%
4 | Mean r

3. Nearly all participants discussed the main proble
with longforminfographics. A small but significant se
missed the problem with dynamic slideshows.

44.2%

48.0%

38.4%

47.0%

40.4%

42.9%

45.6%

Mean

mean

18.0%

24.0%

12.0%

38.4%

39.5%

37.5%

Mean

Sq

mean

59.6%

589%

60.8%

58.4%

470%

49.1%

49.4%

mean

54.0%

52.0%

52.8%

50.0%

50.2%

96.0%

96.0%

96.0%

99.2%

92.7%

19.6%

26.0%

21.5%

17.7%

Descriptive
Tofal 250
US Presidential

s ; 125
campaign donations
US sea-level rise 125
Longform o
infographics

Dynamic slideshows 124
Leader lines 125

Color highlighting 125

Factorial ANOVA df
Theme 1
Genre 1
Trope 1
Theme:Genre 1
Theme:Trope 1

GenreTrope 1

Residuals 243

Table 7. Participant Cd
ANOGVA (bottom hcﬂf)

1. Relatively rich discussion (48% of all elemen

with relatively few mistakes ( ; unexpecteq

mean sd mean sd mean mean
69.2% 46.3% 324% 469% 50.8% 50.1% 268% 44.4% I 480% 229% 12.4% 33.0% I
712% 455% 20.8% 40.8% 44.0% 49.8% 25.6% 438% 46.4% 227% 16.0% 36.8%
67.2% 471% 44.0% 49.8% 57.6% 49.6% 28.0% 451% 49.6% 23.0% 8.8% 28.4%

2. No significant difference in total elements

discussed by theme, but a weak difference in mlstak

Mean Mean

& F P Sq F P = F P Sq F P & F P o F P
010 046 050 QEEIEERERCREIYGE | 106 463 003 | 004 o018 067 | 518 121 027 032 298 009
00l 005 08 028 136 025 000 000 100 000 000 095 f 393 092 034 004 039 053
0.47 219 0.14 0.24 115 0.28 0.00 0.01 094 0.03 0.17 0.68 0.47 omn 0.74 0.03 0.29 0.59

4. No significant differences in total elements or mistak
by genres or tropes (unexpected) pointing to the




Reaction

I T T Y T (T T T T T

Descriptive mean mean mean mean Descripfive mean mean mean mean

Total 2000 50 1.7 4.5 19 50 1.6 38 19 Total 2000 3.5 17 31 19 44 18 32 1.8
= p’““’*&‘"“‘ 1000 51 16 49 18 . . . T » “ » 44 17 3.5 2.0
1. Strongest differences in reaction in “concern” and “upset” b

US sea-level rise 1000 48 18 4.0 19 . . . . 4.3 18 29 17
—— — e theme. Greater valence for US Presidential Campaign DonatiorjSs S
Oynomc e o s s and general neutrality for US Sea Level Rise story (unfortunat GEESEEEEE s s
Leader lines 1000 52 1.7 4.6 1.8 Leader lines 4.5 17 32 19
Color highlighting 1000 48 17 43 1.9 Color highlighting 18 31 18

Factorial ANOVA df F P Factorial ANOYA

Theme 1 4.62 1.62 0.21 Theme

Genre Genre

Trope 1.64 0.20 Trope 1 383 1.37 0.24 6.01 1.72 0.19 4.55 1.47 0.23

Theme : Genre

Theme : Genre 217

Theme : Trope 0.18 9 . . . . “« D = . . 0.30 0.58
S N 2. Significant difference in “upset” with dynamic slideshow Jam
Reducs which could be used in design for emotional congruence.

Table 8. Participant Reaction Results (in two parts). The table shows descriptive statistics (top half of each part) and factorial ANOVA

3. S|gn|ﬂcant|y more “lnterest” with |eader [bottom half) for reaction. Likert ratings are out of 7 points. The fable includes main effects by factor (theme, genre, and trope) as well as
q q q inferaction effects between factors. The table includes eight separate faclorrcl[ ANOVA models on reaction, one for each of the evaluated
Ilnes, a key measure for fOCUSIng attentlon reaction measures. Color indicates significance: p < 0.10, jp< 0.05, e Xo)|, FRFXelel]




Individual
Differences

Presidartiol
Seadevel rise. campaign Sealevel ris
donations
Relation to Visual Story Theme B P ] P B P g " B P 8
E Emironment and Science 028 024 008 068
xpartise:
Rl Domastic Polfics 038 013 009 0%
: Environmert and Science 015 039 042
xpertie Relation to Visual Story Theme e p 8 5 B _p p 8 p B p
ralblng Domestic Politics -006 077 012 052 2
Exparie Envronnantand scarce OR Donostc M 00 040 a8 008| 020 009 e .. o
oo Environment and Science 004 084 018 029 Femiliorty  Folftics
Pror Inlerest b e ic Poliics 028 024 020 033 E:f:“:g Fe rane st acence . nameic 15 o9 (125 068 107 049 033 1.9 040 112 028
Socilly liberalv-conservative 026 008 018 015
Molvaion:  Emvitement cod Science OR Demestic. | 373 qaa [ow oz | |1 085 046 052 048 0% 059
Fiscally ibercbconservalive 020 Q19 000 098
Socially liberalv-conssrvative OR Fiscoll
Emvironmentally consclous-v-agnostic 037 003 034 002 SRcul el o Y ooy oz 106 047 | LI5 008 MEN003 104 059 110 026 093 035 0% 067
B B N e Envionmentally consclousvagnostic Okl 110 033 104 o018 [MBSNGOBN o9 D080 109 OF 107 053 114 01l 106 056
Politically active-v-agnashc
Concern sboutsecovel o Ok Coneam Il 157 0dg 103 020 110 032 (1M 009 105 060 124 008 os1 033
about presidential campaign donafions
Concern about coastal winercble
properies
Frior Ballets e oot e prasidacic aincfon
resihs
1 balieve sealevel rise s a topic worth
d“‘”“‘"g?“ Wb ol 116 020 (077 002 | 126 004 114 o022 [REANEGKGY 123 007 120 011 | 078 003
campaign danation is @ fapic worth
discussing
1 beleve sea-level rise i @ problem
I believe sealevel rise is0 problem
1 believe presidential slaction compaign danation s a
problem I beliave Fresidenial slecion campaign
denatisnis o prol
Relation fo Design and Technology
i L7 P e P L} P Ll P @ P @ P e P
Print News Sources
N 2. Stronger beliefs and more training R EIREIREIRTY SRR
- 0 057 100 osgf 115 036 081 0I5 L6 030 119 024
Maps 035 027 026 0 |08 ool oo d US S L | R
Exportise: i regar in eaLeve ISe 023 [078 002 124 ogf o081 0N 1N 04 092 0353 112 040
bamikariyy Computing Technalogy 000 059 Q13 059 037 017 -022 h " . ol ook osi g i o [os o BB o one
negatively influenced comprehension
077 o077 013 o088 fo42 080 019 105 0% 09 082 084 029
e SRS Information Graphics 056 090 044 o89f 034 101 095 115 025 |13 002 | UH
£Hn by S SIERNC AT NOATN0 o)) EOASRNIReZ § ROz RO [i=2iNi020] 1008 Print News Sources 086 015 101 090 o0& 016 Liff 024 094 053 103 077 093 048 101 089
Online News Sources 0826 S,
Loy Maps 013 0.47 0.47 0.02 -0.63 0.00 0.2 0.44 009 0.63 -0.25
Emﬁ:m’g Expertise Mot dac
corowre— I 3. Individual differences had the overall
The Infemet 02 007 -0 o4z oos o7 jf@2 G0d] on o4 o1 = . ua erences na e overa i
Information Graphics 0,304 A RaIen o t t' t rt' 1 t t'
nformation Graphics
s = R greatest Impact on participant reaction,
Tin DNews Souross 3 i : Print News Sources ), 020
- 055 - 000 RS o St particularly related to the theme.
Maps. o.ce 022 0.26 028 0.20 0.4 0.81 0.03 o8s -0.04 086 \aps 7
Motivation: P Matvafon:: Map 04
Prorlnterest o outing Tochnology 007 o074 001 0% ols o055 011 o054 004 085 006 081 Frior lrdoreat i iiing Tachwalogy 009
The Intemet 014 0.59 0.26 0.3%7 0.37 0.26 0.12 0.57 013 060 o3 029 The Internet a3z
Irfometion Graphics 022 029 023 031 032 ozl 027 o2 o0z oz |04 00 Informetion Graphics 135 ool XS 077
—————————

Table 9. Influence of Individual Differences on Retention and Comprehension. The table shows the results of multiple linear regression
1

between individual differences and retention and comprehension. Color indicates significance: p < 0.10, |p'< 005,
Yellow indicates an individual difference measure that we removed

Table 10. Influence of Individual Differences on Reaction. The table shows the results of multiple linear regression between individual
differences and reaction. Color indicates significance: p < 0.10, jp'< 0.05,m, RAeRelol] Yellow indicates an individual

difference measure that we removed.




Take -home
Points

Considerthree -act narrative elements in _—

your visual stories! Our examples serve as a Setup Resolution
template to plan your designs! () @ @
Act 1 Act 2 Act 3

Embrace the scroll andse longform
infographics ! Consider usingEsriStory Maps . _
instead of PPT Slides for your next presentation!  EEESMINECCEIS

Inserleader lines to focus attention on key
points. Visual accenting is important to enforce
linearity in an otherwise nohnear story map!

Story theme and individual differences do impact
the user’s reactiorfFuture research is needed on

individual differences to better understand . j sssss
how our designs influence diverse audiences!
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Conclusions

1. What is the influence of story map themes  and their constituermarrative elements on
the audience’s retention, comprehension, and reaction?

« The threact narrative and constituent narrative elements is an effective way to structure visual storytelling w
map.

« Story map themes did not impact retention or comprehension but influenced audience reaction.

2. What is the influence of visual storytelliggnres on the audience’s retention, comprehension,
and reactior?

» Longform infographics outperformed dynamic slideshows for on overall retention.
* Longform infographics were more effective for comprehending the main problem of the story.

» Participants were more upset with stories presented as dynamic slideshows.



Conclusions

3. What is the influence of visual storytellitppes on the audience’s retention, comprehension,
and reactior?

+ Retention significantly improved when narrative elements were accented by leader lines instead of color
highlighting.

« Leader lines better focus audience attention on important or unusual information in the story, likely because
they employ the visual variable location.

4. What is the influence oindividual audience differences on their retention,
comprehension, and reactich

« Familiarity with digital technology and design improves retention. Preference for print actually inhibits
retention.

» Prior beliefs and training about the story theme has a greater influence on comprehension and reaction.



SOAKING IN WATER

‘Sea Level Rise and Vuinerable Coastal Properties Since 2012

Evers small rises in sea-level dramatically increase
‘eoastal vulnerabiity to storms.

‘What is Happening with Our Coasts?
It Starts with Rising Temperatures
U, average temperatures have mcreased

almost 3°F in the past 10 years

o

US. average temperatures peaked

at543°F in 2015

As a Result, Sea-level Rise Has a Different Impact on Vulnerability
in Coastal States like New York versus North Carolina

What's Next? New York and North Carolina Represent Different
Alternatives for Addressing Sea-level Rise

Every inch in sea level rise exposes

North Carolna

to prevent sea-level ise related crises

Why Do Coasts Matter?
More than 50% of U.S. Citizens Lived in Coastal Areas by 2012

3,081 people live in an average Only 73 people live in an average square mils of
square mile of New York coasts North Carolina eotsts

So What? Rising Sea Levels Pose a Problem...

The ULS. average sea levels in 2012 reached
47.8 milimeters ibove the 2007 average

.
3
o
§

Global sea levels rose 8.4 millimeters in 2012,
the largest sea level rise from 2002-2012

‘What Do You Think We Should Do As a Nation?

TTe value of vulnerable properties per person i THe value of vnerable propertics per person in
New York anly s predicted to ncrease tn  North Carolina is predicted to MCrease 2 SUFprising
5290 by 2020 ¥ sea-levels continue to 325 by 2020 i seadevel continue to
increase at 2 consistent rate mcrease at a consistent rate

...Particularly for States on the East Coast

The average value of prope;
n coastal areas is $24.800 in New York

ge value of n
coastal areas is only $7.730 in North Carolina

A Deeper Laok:
Sea-Levels Rose the Most in Major Stations

rate in Bergen
the highest among stations in two states

Nework

o:°

Caroam,
dense ifrastructure in New York City and Long sind

Ree
i) 1700
-n

i

US Seadlevel Rise Milnerability +
Color highlighting




SOAKING IN WATER

Sea-Level Rise andi Vuinerable Coastal Properties Since 2012

Even small rises in sea Jevel dramatically increase
coastal vuinerability 10 Storms

‘What is Happening with Our Coasts? a
It Starts with Rising

US.average temperatures have increased US.average temperatures peaked
aimast 3°F In the past 40 years ats43°F n 2015

As a Result, Sea-level Rise Has a Different Impact on Vulnerability
in Coastal States like New York versus North Carolina

Every Inch in sea level rise expases

NewYork

What's Next? New York and North Carolina Represent Different
Alternatives for Addressing Sea-level Rise

North Carolina

7

North Caroiina has fasied
10 act on sea-level rise:

Why Do Coasts Matter?
More than 50% of U.S. Citizens Lived in Coastal Areas by 2012

3,081 peagle live in an average
square mile of Mew York coasts

Only 73 peaple five in an average square mile of
North Carelina coasts

Consal Popuhson Densicy

So What? Rising Sea Levels Pose a Problem...

The US. average sea levels in 2012 reached Global se levels rose 8.4 millmcters in 2012,
47.8 milimeters above the 2002 average the fargest sea level rise from 2002.2012

g
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‘What Do You Think We Should Do As a Nation?

The value of vulnerable personin _ The value per person in
New York only & predicted to increase o North Carolina is predicted to increase a surprising
5290 by 2020 if sea-levels continue to 3375 by 7020 1 sea level continue to
increase ata consistent rate increase at a consistent rate

..Particularly for States on the East Coast

The average value of vulnerable properties The average value of vulnerable propertics in
n coastal areas ks $24.800 in New Yor coastal areas is only $7.730 in North Carolina

A Deeper Look:
Sea-Levels Rose the Most in Major Stations

rate in Bergen .
he highest amang stations i two states

Newtork

Carolina, parteutaty
demsz rirastcture i New York Cityand Long Hand

US Seadlevel Rise Milnerability +

Ieader lines




THE PREESIDENCY’S PRICE TAG

Campaign Donations and the 2012 Presidential Election

Private donations, not public discourse,
Shape the cutcome of the Presidentia Election

What Is Happening with Our Elections?
It Starts with Rising Campaign Costs (]

US. presidential campaign costs have increased
nearty B00% in the past 40 years

Campaign costs peaked at §1.74 billion
in the 2008 presidential election

(% Bilian)

Presidential Bection Costs
&

As a Result, Campaign Donations Have a Different Influence on
Election Results in Swing States like Colorado versus Ohio

Every §100 advantage for the Democrats bought

Colorado

E B E
El E E
El E

What's Next? Colorado and Ohio Reprasent Different Alternatives
for Addressing Campaign Donations

Celorado

Colorao has imposed hew amendement 1o Bt Atithe same time, Ohio has failed to
012 funding

Why Do Costs Matter?

More than 50% of Camj n Funds were 'rom Donations in 2012
rage person in Colorada danated Ohio donated only

$33dur|rume 2012 presidencal election Pirpves g e 2012 presdontl et

.
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So What? Increasing Donations Pose a Problem.

The Demecrat 2avantage in campaign
donations reached 5253 milion for the
2012 presigental election

Democrats received 51 million more
donations than Republicans in September,
the largest donations advantage during
the 2012 president election

2
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What Do You Think We Should Do As a Nation?

The Demotrats are predicted to make anly The Republica
2 23% gain in Colorado in the

are presicted to make 2

whopping 12.5% gain in Ohio in the

2020 pressienca eecton rlumparg\ 2020 presidential election if camy

from the 2016

So What? Increasing Donations Pose a Problem...

The Democrat advantage in campaign Democrais received $51 million more

donations reached 5253 millon for the donations than Republicans in September,

2012 presidental election the largest donations advantage during
the 2012 president election

Cumulative Doration Gap
{3 Millon)

A Deeper Look:
Gained their Largest Donation

The Democrat's gained an achantage of $4.400.000
in Denver, the highest urban lead in swing states

in Major Cities

Colorado

wu-“&f.

Democrats drew 140% more urban-based donations
per person in Colorado than Ohio, argely attributed to
the progressive Denver metro area

US Presidential Campaign Donations
+ Ieader lines




THE DEFSIDENCY*S DEICE TACG

Campaign Donations and the 2012 Presidential Election

Private donations, not public discourse.
outcome of the Presidential Election

What Is Happening with Our Elections? 4
It Starts with Rising C: ign Costs. e

U, presidential camgaign costs have increased Campaign costs peaked at $1.74 billion
nearly 800% in the past 40 years in the 2008 presidential election

A

® bikon)

Presidential Blection Costs
e
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As a Result, Campaign Donations Have a Different Influence on
Election Results in Swing States like Colorado versus Ohio

Every $100 advantage for the Democrats bought

Colorado

£ E
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What's Next? Colorado and Ohio Represent Different Alternatives
for Addressing Campaign Donations

v

the 2012

‘Coloratio has impased new amendment to it At the same time. Ohio has faled to
Tunding

Why Do Costs Matter?

Mare than 50% of Campaign Funds were from Donations in 2012
The sverage person in Colorsdo donsrsd The aversge person in Ohio donatad ont
3.3 during the 2012 presidencsl lection $1.5 Guring the 2012 presidencial slcrion
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So What? Increasing Donations Pose a Problem...

The Democrat advantage m campaign Demoerats received 51 milion more

donations reached 5253 million for the donations than Republicans in September,

2012 presidentiat election he largest donations advantage auring,
the 2012 presient election

Cumuative Doration Gap
(5 Mitlon)
T

‘What Do You Think We Should Do As a Nation?

‘The Democrats are predicted to make onfy
22.3% gain in Colarado n the
2020 presidential election i campat
funding remains consistent from 2016

‘The Republicans are predicted to make 3
Whopping 12.5% gain in Ok In the
2020 presidential election If campaign

Funding remains consistent from the 2016

..Particularly for Swing States

Democrats increased their lead by 6.5%
in the swing statz of Colcrado

Democrats only increased their lead
by 0.7% In the swing state of Ohio
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ADeeper Look:
Democrats Gained their Largest Donation Advantage in Major Cities
The Democrats gined an atvantage of $4.400.000

in Denver. the highest urban lead in swing states

Colorado

ot
"""“. .

Democrats drew [40% more urban-based donations
per person in Colorado than Ohio, lrgely attributed to
the progressive Denver metro area

US Presidential Campaign Donations

+ Color highlighting
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