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Visual
Design

Designing visual
stories, interfaces,
and illustrations.

Human Computer
Interaction (HCI)

Applying research
through design and
human-centered
design methodology

Data
Visualization

Designing expressive
visual representations

Research &
Design Interests

| am currently a postdoctoral fellow at the Interactive Experiences Lab, Simon
Fraser University, Canada. | earned my PhD from the School of Informatics,
University of Edinburgh. | am a passionate interdisciplinary designer and
researcher with a keen eye for creating work that centers on people’s curiosity
about data. | like creating designs that are helpful, ethical, and whimsical
(playfully quaint or fanciful, especially in an appealing and amusing way).

With a background in visual design (digital media design), human-computer
interaction (UX/UIl design), and data visualization. | focus on making data
accessible to a broad audience through visual and interactive storytelling
techniques by using human-centered design thinking and research through
design methodology.

Research & Design Interests
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To explore how visual data stories can be designed to
promote understanding, | started by studying the positional
relationship between text and visualizations.

Texts and images are separated

Texts and images are more integrated

Text and images are tightly integrated

THE GLOBAL INTEREST RATE AND TAX BURDEN

Each country is represented as a bubble: the size of the
bubble is the population, and the colour of the bubble
shows the geographic region (Fig 1). These bubbles are
arranged so that the interest rate is shown on the Y-axis
from low to high, and the X-axis shows the level of tax
burden from low to high. The countries can be divided
into two groups based on the data in 1962: industrialised
countries have a high interest rate and light tax burden,
while developing countries have a low interest rate and
heavy tax burden. Countries change over time: between
1962 and 1980, China increased the interest rate in
1970. While, the currency policy had rapidly reduced the
tax burden. Similarly, Indonesia and India changed the
most quickly in Asia towards higher interest rate and
lighter tax burden.

High

- ®
80 . «Q°
[

AN
O e

" Indonesia, 2015

/7\/
\China, 1980

| India, 2015

Countries from Latin America also moved fast towards
lower tax burden. African countries tend to have higher
interest rates but still with heavy tax burden. From 1980
to 1990, the introduction of currency policy in
Bangladesh reduced the tax burden and increased the
average interest rate, leaving Bangladesh close to
developed countries on the graph. In the next ten years
from 1990 to 2000, African countries suffered a terrible
crisis that sharply reduced the interest rate. The other
countries kept moving to the top left corner. However,
the last fifteen years from 2000 to 2015 have shown
rapid growth, with African countries moving towards
higher interest rates (on average) and lighter tax
burden. At the present moment, most countries have
moved into the top left corner, with high interest rates

and light tax burdens, showing a completely new world.

Large Populartion Sparse Populartion

Fig1. Bubbles and geographic regions
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THE GLOBAL INTEREST RATE AND TAX BURDEN ‘

Large Populartion
The countries can be divided into two groups based on the data in 1962: industrialised countries ge Top

have a high interest rate and light tax burden, while developing countries have a low interest rate
and heavy tax burden. Countries change over time: between 1962 and 2015, the global economy
has changed greatly.
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e Nl
Bangladesh, 2015 - P
T R\ e o o a0 o
® (@) - & @ o0
Qe C° > :
[Indonesia, 2015 ; \
R i skl \ . :
I L (
. 0 -
- . L .
India, 2015 | ; e
, \ s %@ 0ning, 1970)
(China, 1980] - Iodts, 7
® : (¢ o
o W

o Bangladesh, 1990 | =~ |
a / "& :

: Indonesia, 1980: ©

. ’\.

| Bangladesh, 1980 |

Between 1962 and 1980,
Indonesia and India
changed the most quickly
in Asia towards higher
interest rate and lighter

India, 1980)

Small Populartion

the colour of the bubble shows the geographic region

China increased the inter-
est rate in 1970. While, the
currency policy had rapidly
reduced the tax burden.

THE GLOBAL INTEREST RATE AND TAX BURDEN

and the colour of the bubble
shows the geographic region.

Each country is represented as a
bubble: the size of the bubble is the
population,

These bubbles are arranged so that the

interest rate is shown on the Y-axis from low to high,

© . @ :°

Large Populartion Small Population

and the X-axis shows the level of tax burden from low to high.
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the last fifteen years from 2000 to China, 1962
2015 have shown rapid growth, with
African countries moving towards
higher interest rates (on average)

and lighter tax burden.

introduction of currency policy in
Bangladesh reduced the tax
burden and increased the
average interest rate, leaving
Bangladesh close to developed
countries on the graph.
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(7)) At the present moment, most countries have moved into
9 the top left corner, with high interest rates and light tax
() burdens, showing a completely new world.
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From 1990 to 2000, African countries From 1962 to 1980, African
suffered a terrible crisis that sharply \ countries tend to have
reduced the interest rate. However, From 1980 to 1990, the higher interest rates but

still with heavy tax burden.
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Text and Visualizations
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Comparing the
Effectiveness

| conducted studies in the lab and in the wild to
examine how different conditions influence
comprehension, recall, and engagement.

Participants were also asked to draw their
reading order to help see how design conditions
guided their reading.

| discovered that people engage and recall more
details about the data when it is presented in a
comic, forming a deeper understanding and
connections to this data.

Z. Wang, S. Wang, M. Farinella, D. Murray-Rust, N. Henry
Riche, and B. Bach (CHI 2019). Comparing effectiveness
and engagement of data comics and infographics. In
Proceedings of the 2019 CHI Conference on Human
Factors in Computing Systems.

< Find the Paper 7 >

Lab Study
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Wild Study
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HE GLOBAL INTEREST RATE AND TAX BURDEN

Text and Visualizations
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https://www.researchgate.net/profile/Benjamin-Bach/publication/331357753_Comparing_Effectiveness_and_Engagement_of_Data_Comics_and_Infographics/links/5cb859aaa6fdcc1d499cc3b1/Comparing-Effectiveness-and-Engagement-of-Data-Comics-and-Infographics.pdf

Exploring the Design
of Data Comics

| started to explore the new format -- Data Comics

The positive results from the study encouraged me to explore the potential of this
new form data comics. | explored different styles and data, looking into their ability
to offer rich contextualizing of data representations; their support in navigating data
complexity through guided interpretation and the gradual unfolding of data
narratives; and their capacity to support meaning-making and engagement
through rhetorical devices such as juxtaposition, metaphor, humor, etc.

My Personal Data Life expectancy & Babies per Sensor Data and Activity
Tracking Women in the World Prediction

MY LAST WEEK‘S SLEEP RECORD Let-'s start from the mid-night:

°7'M°‘3'13'M°‘3 What do you really think about the word in 1962? We can divide these countries into two part: they are

uy name s b A 3 ISLEPT Industrialized & Developing
ZEZHONG f S — ~’fﬂ 4G 6min e Countries Countries
e ) LAST WEEK
5 s THIS WEEK ~ R, MU I R
. 2 1 SPENT 28% & A Y A B )

e ? % OF MY TIME ol o8 °‘-. ), Se———

ON SLEEPING 8y i ) 4 o ith long life in

S /' g ok , ™, small family

B Z T\H/AT WAS AN Ve e { T i oy
2 AVERAGE OF woe S S ;
. : 4 - |
(3 I s 6.5H PER DAY ... BUT... . ¢ . With short life in
777 SOUNDS NOT BAD - 3 large family |
s ;
wwwwwwwwwww

Mon Tue Wed Thu Fri Sabk Sun

‘ Then what has happened since 1962? Let’s start from 1962 - 1980: ‘
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Living condition of adolescents in Uganda

Like most Ugandans, the 14-year-old girl... lives in o rural oreg, in a situation of Eu\rerw, largely
dependent on subsistence agriculture.

The percentage indicates frequency of notural risks in Uganda.

For example, a year with than usual...
Raintall [u: ;:'r
1400
300
1200
00
30% Malnourished
nce; POPU afion
0%

.is likely to leave her and her siblings
severely malnourished.

1991 1995 2000 2005 2010

One of the most serious problems is However, if her family is supported to diversify their assets by planting a wider variety of crops,
low diversity in personal crop
cultivation,

Wm-
Potato Small Millet” Bean
"%
) -

- o\l Millet” Bean Sorghum
Maize Small Millet - B —y .
25%

50% ST Bl et they are better able to spread their risks and therefore

Sorghum o
18% are more resilient.

1%

Sorghum
" o

which increases the negafive impact
by external factors.

Design Patterns for Data Comics
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Human history is also a

. history of migration.

&0, 000 years ago
The first humans leave
Africa.

20,000 years ago
They reach Australia.

Around the same time a second group crosses the Red 5ea

By 35,000 years ago, they have populated the middle
east and central Asia.

15,000 years ago,the first
humans cross the bering strait

into the Americas.
40,000 years ago humans : i =

enter Europe through the
southeast,

Migration has always been a strong impetus towwars
human development.

Z What are the patterns of the

current global migration? \"&

V |

A What are the economic e
= effects of migration? o
-“ .

So, what is migration?

\w

The United States has the langest However, Europe as a

: ; e it E L number of migrants, about 46.4 region attracts the largest
LT . E. ﬁ a e T e e 7- | milfion. number of migrants with
b = o - = " e . e Y . : . ¥
2 W € :&,ﬁ .- i . : S 72 million currently in the

W*‘LM o .'? il ; i cantinent,

It has taken place with very different context:

o
ﬁ; v e
. S

But migrants have also
traveled in search of That take 14.5% of the total
economic oppertunities. population of the United States.

Military Flight of Expulsion or
Conguest Refugees Enslavement

The migrants are mainly
from east to the west of
Europe.

The international migrants have Currently approximatel 243.7 This number equals about 3.3
been raising steadly: million people are living away percent of the world population.
from their place of birth.

Mexico as the biggest emigrants
sending country had made the
United States where 171 million

Maxicans leave.,

nmen: JH T
109

What are the patterns of the B current global migration? NG

+ emigrants

In Africa, 20 million
migrants move within the
continent,

but the number crossing to
Europe is steadly raising.

Design Patterns for Data Comics
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Design Patterns for
Data Comics

< Ready-to-Print Design Pattern Cards 71

From design explorations, an initial set of 42 design patterns was presented,
such design patterns provide an extensible set of templates that can help in the
creation phase of comics. We printed a set of design patterns cards and

provided them to the workshop participants.

Narrative

=]l

8

LA~

Exposé

Temporal

o |l f|L

Faceting

@:'.: < ..:
- E]

[

ks

Multiple-expla

nations

? ||

Question & answer

Bach, B., Wang, Z., Farinella, M., Murray-Rust, D., & Henry Riche, N. (2018, April). Design
patterns for data comics. In Proceedings of the 2018 chi conference on human factors in
computing systems (pp. 1-12).

2016 2017 2018

Temporal sequence

Time-grid

L]

Time-nesting

-l

~

/

Spatial

iindindl

Multiple facets

[l [l

< Find the Paper 7

~

Contrast

Visual Encoding Granular
L | Y i | o
Zoom

Build-up

Annotated transition

TEE?'

sl

Y

Lens

Space-Walkthrough

Overview + Detail

A=

The-larger-picture

v

e as @ card

/

B

This pattern starts with a potentially complex
and detailed visualization in a single panel
(overview panel). Consequent panels (detail
panels) will refer to this visualization and
explain details important for the story. This
pattern builds a global view of events which
helps readers to have an overall picture
of events; a general development path or
space distribution. However, if the overview
visualisation is extremely complex for the
audience, it may bring understanding burdens

feeling of overwhelming. ——
COICS

Front

o H@ o “ <ﬁ o) r——
— : s r_‘

' o T kanod

)8 0,8, 0

| |DIAIT]Al
CO'ICs

Back

Design Patterns for Data Comics
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https://drive.google.com/file/d/0B1zFhCjto4BXU1o2blFtbDBBVm8/view?usp=sharing&resourcekey=0-Ina0qcbkVL5D4_HX4eOtgQ
https://www.researchgate.net/publication/324670172_Design_Patterns_for_Data_Comics

Interactive Operations and COMICSCRIPT

Interactive Data Comics -

pl”, . e, ”
"url": "/CO2Footprint/inputPanel.svg" ® &6 06 © i SHpeT,
"sliders": [ Y Y Y variable": "totalMovement",
+ . :.L..d.._ . 1id S d" ® 6 o ::to":""pe?’p%ePlaceH?'lder",
k {"id": "slider_movementSpeed", R G &R attr": {"widthIcon": 21},
"variable": "movementSpeed", "icon": "images/people.svg"
"min": 100, ¥
"max": 200},
{ "id": "slider_movementVelocity", Highlight
PrOeCt WebSIte 7| "variable": "movementVelocity"}]} - 5 t
J ‘ //// "trigger": "mouseover",
Number Input R % "element": "Countryl",
e "operation": "highlight",
"after": {"style": {"fill":"blue",

( ) {"input®: [ n=a "stroke: blue'y
I k {"id": "inputPlaceholder", ¥
"variable": "movementVelocity"}]

} Classes

| desighed a set of operations that extend data comics beyond traditional, linear

{"classes": [
o . . . . . o "class": "France",
storylines. These operations allow adding or removing panels within defined velements": ["France-cizcle”, “France-bax"l},
. . . . . . Conditions g B .
layouts to enable branching narratives, shifts in perspective, and detail-on- ; ke
o o o o o "operations": [
demand exploration. They also support data interaction and personalization, [x > 10] "trigger": "click", Utrigger”s “mouseover’, .
. "~ondition": ["totalCNZ", LIS 1@..] , "elemenF [ Exl'ange—urc}e , "Germany-circle"]
letting readers focus on what matters most to them. "operation”: "loadlayout” “Tayer": ["France"s ~cermany"]}
} 13

To make this possible, we created COMICSCRIPT, a lightweight specification
Ianguage that aHOWS deSignerS to bring InteraCtIVIty to Stat|C C0m|CS Clicking the small event buttons at the bottom corner in a panels can replace that panel

with other panels, showing more detail about the events described inside that panel

Replace

1837-1907 |-I,:|:m..u.«u.un--um.....-.-:.?.:;..x | —&'M“‘ﬂ'"'“muwéw’ |
'm_
75 2 e
A =
o o 4
Fes M
Aol

) supported by the
“replace” operation

For example: Replace Panel =

n.m»mmm’uj These interactions are

i
"trigger": "click",
"element”: "pl", W [,

- "Operation": "replace", ____ T

<§\\\

"replace"”: "pl",
llnewpanels" : [I'I'pl” q Ilp2lI ; [l|p3'll]]
}

e ighli indivi i idi Applied operation
Hfgrhhghtmg elements Mouseover highlights occurrances of individual elements across the comics, providing

a visual reference to these elements’ stories.

Wang, Z., Romat, H., Chevalier, F., Riche, N. H., Murray-Rust, D., & Bach, B. (2021). == e LS Highlight
Interactive data comics. IEEE Transactions on Visualization and Computer Graphics, 28(1), . ® 'k' ., e Epdp W [ { S ]
944_954. i (/. .-J”, . b i = @@ e Or highlighting the same country by
"l!"" Mouse over 3 3 filling a color acress all panels. l l 2 J[‘_]
) e | e | 3
- @ i . < owmEny T
Find the Pa per A w8 gl vty iohyrapsisdiog o ; 3 N ighlight” operation

\ J with a black stroke

Interactive Data Comics



https://interactivedatacomics.github.io/
https://interactivedatacomics.github.io/Interactive_Data_Comics_VIS2021%20(3).pdf

Interactive Data Comic
Examples

Try these interactive by clicking the links

Try Interactive - European Alliances before World War | A

European Alliances before World War |

1837-1907

Triple
Entente
1907-1918

War
] @ &
18G4 190 1974

This is the story of complex alliances between countries in Europe
that led to a series of aggressions and World War I. In 1907, the
most important powers are divided into two major alliances—Tripple
Entente and Triple Alliance.

Three
Emperors
1873-1879

Triple
Alliance

1882-1907

1907-1914

Major powers in the northwest formed unions, while regional
conflicts broke out in the southeast area. In Aug of 1914, most
European powers are at war.

------»  Reginal aggression 1907
wnd Open war 1974

Try Interactive - Buy Low, Sell High! 7

S

O you cansider buying atocks?
Before you invasting real money,
Let's try & “game” fisrt!

SN

You have 5 K00 virwal money
left available o Invest

=T T

Priee per shars,
surreicy in ST
|
Open:

TR T L IRPUPRI L

23215
“-1“. F "-'[H_\
LY
g k‘\—‘ﬁ\_.'h\. - ;
LY
W
Close:
237.55
Congrats!
With § 10.1 earned in
the market, you have
& 101001 in total.
)
b
,"‘
Year 1 *18.77°
L
Close:
gf‘;“ 62.14

Here are 51000 virtual money for you
to start a simulated investment

Day 2 -0.15%
A l'lhlﬂ
Open: 4 Vv
227,24 l"I
A | Close:
| 226,90
N

PN TN

The following 5 trading days are
picked waith real historical prices of
Micrnsaft Conporation [MEFT) stock.

Microsoft

pr
—

Day 2
[V Y vWn
| V Close:
Open: | 231.58
220,52 M
f S
w'n.-' I“| ﬂ ||‘ |"'
LA b

You may doubt that the reaultt do=an't fit the changing retes of trading houra.
Because the price could also changs betveean the trading hours,

Cloge: |
225,50 §.

-
Dray 2
EEL 0
Year 2 *36.23%
Cloze:;
BS54
Oplrgn.: | ™

L]
Opan:
229,52
Day 3
Sa0am
Year 3 +18.34%
Close:
= 101.593
jpen: MR e T
g&.13 B el "I';I.
iy "1.

Y
B
o "m‘_‘
B

=< |

FaWallh" s

Let's say you have to work during day
time cnly have time to trade after the
trading haurs (after Jpem ERT)

7 Take your
mtion

% |
3
<

]
i y
SI0AM  400PM 9.a0AM  AZOPH

500
pr—
1.7

Day 4
1l
.'r‘ v
M
I N
Dpwr: VA R
231.25 FEA
Close:
22742

In fact, many Investment securities,
inciuding stocks, mutual 3
ned saitabile for short-term irmestment
{keas than 3 yeara). Short-tesm
investment can be risky because a

prelonged petlod of daclining prices,
which ccours during & bear markst.

w’h
3 n|:;:'v"l .w'm‘
e P
J\N_Hu
W"V/f
3 years -
Year 4 +36.06%
Close:
1538.62
..|~,.l'q
) .“_..III,|”1|||..I
o, A
ol
Jonit

After each day, you can buy or gell
tha amount a3 you type in the
tracing area for the next day, o
f=ave it Blank for no actien. Your
accumulated earnings will ba
caculated at the last day

I

1000

Day 5 H0.34%

.-'--IN ™\ et i ‘l
! -\'\\
N et Close:
23388
Dpen:
23788

Let's try & lenger 1erm imestmernt
with the §10006 virtual money. Wa
will take your trading siretegy
abave, you can modify them and
st what result you can receive
Good luck!

Year 5

| Close:
" ]| af 22242
L
|II hi |]
| B
Opan: |
157.08"

Interactive Data Comics
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https://hugoromat.github.io/interactiveComics/library/dist/index.html?JSON=XQAAAALcEwAAAAAAAABCqYjnU9ifL9xKRDsbehVNMYoOrxdTQ7hMkTJVwD4G2FGu7p-3aWIKGua-zvsSiWWOBx14e2w2sBXco4GfdEuQ0leCSmLOHPk_-5j55bOfMwFJRTWIEQw6QgnlrdxUGovdd2ub_ERP3gjzDQij6FwozwQXbB3U7_wJHgnxe-gFOltzVTLM8VuYR54kytwXty_FUnCS531mEpHEjUQmaaizwx47gFiZHx0KX4R4SnY6Srr_w2gcSdRtqaKlw1evhZMK1_g9jfEvN7mMrv7OClmNIk-ZvHwq7bmlNnq4uQJew61uFUJ1G91oKxqLOJyfr-qHIb8kCm6t5DfN605txQgWSVCpYOFZ6xiZHnrM1HkBTPND7UVNtYXAfe0JRlaCzl-J1ovneUEvEFvu15XvM4Q4oClqqJQwXIxtDPx2uyhxMNyalqFnjbxhU-cVOKDuMwZ1icMUxNafpdM10Lk65jrnnfKh5S4xa2EKlzfTDAEhAHd05LVfSDfbLVaO_MEU51acW-BWFbBfxSakmSfAXCZY9uinC0keRPkHFnpUJVF6Evf2P0hL8QzUsZxfxfO0buMNNZGG5NohfxBrfhM9GhGRoyd6-z_T7pT-_SGG5fHLnitbpviYLaydiVgfUvso3Qq_BbBkRZPy1roEXtYYJmG8BVX6wE4N_Lb1GfN1IJocYQ3xDmh7g3FfWgGUBKIOZuOv3U3O2BJMeVtEiSoW8qyn-JdFfepaF1ZjRQr8m915AWBtXD2cZK4n3hk6oWCZHxK5ROsMwWN8ovmk0boBCDk88DmHCj6CHS9X92Yc-GlUThZpCrPu976VEpxvqBosaawGRiEBRwOWf2oSjHvrrCEHeT2aE-XthEmZ7JKk6dtGNNoUEFPus5QtUWPad0rMhqR1Spjr6yjnL-81fgPkCzf5PQY1vyDTOWiBNUU0aWYrRZF8iG5keoFbXnvB-GvnotwoZ__z8bJf&coding=true
https://hugoromat.github.io/interactiveComics/library/dist/Stock.html

Applying Data Comics
for Scientific Reporting

< Project Website 2 >

| explored using data comics as study reports to provide a glanceable view of
studies by tightly integrating text and images, which can be compelling to non-
scientists and researchers alike.

| explored this approach by co-designing comics with the authors of several HCI
papers on both qualitative and quantitative studies, and developing design
solutions for ten common stages in HCI studies.

Context Conditions Hypotheses

Data Result

Materials Participants Analysis Presentation

Wang, Z., Ritchie, J., Zhou, J., Chevalier, F., & Bach, B. (2020). Data comics for reporting
controlled user studies in human-computer interaction. IEEE Transactions on Visualization
and Computer Graphics, 27(2), 967-977.

< Find the Paper 7 >

For example:

Context: The comic explains key concepts (‘transition’, ‘initial visual state’,
‘final visual state’, ‘animation’) before introducing the study.

— A transitionisa ~ ﬁn{:bl'llpt-;-..-'--';f n "
= . makes it 'ﬂm
1;:: Dfﬂs}lalt. | data table difficult to 1. Al 16
- €8, a1 ALl T e e track objects. | - - o _ll
visual state and | J ~ | : i
. L [
a final visual bt L el / Aranioiation
= ' ¥
Ataig obtained ol that i, a sequence of i
from visual - - intermediating images that
encoding of ¥ e - . gives the illustration between
- - the visual states can help.
data values | | .
from a table. “al ’*'-r']i'-'l 5? : 1)
s ol P72 1 X " |
transitior | el | i B l
- . L. _.J

Task: how participants in a perceptual study select targets in two conditions:

Task: Nold Task: Id
» - T —
¥ b NS e - & g/ -
!!" ] .k -] ’ < !f e -% -]
J » o d’ .
(1] Target points © Show © Click on (1] Ta‘rget (2 Sh_ﬂw _ © Click on O Select ID
to track animation targets P“mtsk animation targets
to trac

Stimuli: how the stimuli are generated for these tasks:

Random 3targets
~ Generation \ [ Task: Id —
30 points e © o
o« o & o ®fo0 o O @ o =
9 9 @& @ ° * ” * 3 targets
. ey 'f \ )  Task: Nold —
- ’ .‘:_:;.. e ° o
g - o Fege
.J:;‘gie. . * : )
\ W, - r
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https://statscomics.github.io/
https://statscomics.github.io/wang2020stats.pdf

Conditions: pipeline describes the sequence of study steps and how procedures
differed between conditions across two experiments:

Conditions: describing study conditions to be compared in the study: Experiment 1 Experiment 2
o : — : — _ , @ re and post-testing of NO pre—testing of

o EMPﬂfhy DBSI'QI’L sea Structure DBSIQH By B_:_‘.I_SGIIHB DﬂSIgh meigmtihn attitudes immigration attitudesp
Personal visual narrative with Structured visual narratives of Fully exploratory flow map
a first person perspective aggregates of people with a third || without the use of any
Shﬂan:g thg humm bﬁh.l'ﬂd Pﬁﬁﬂh Pﬁﬁpﬁctf'vrﬂ FEVE«ﬂfmg W'Sudl' hﬂrf‘ﬂfﬁfﬂ. tﬁchhfquasl —
o dlote dejfgh 't generate i Eoration gra A ally. E\p Dewmographics: Gender, Age, Education, Income, Religiosity, Political Orientation
empathy.

@ Immigration attitudes pre-test

e

(2 -4 mins)

Pre -stimuius phase

. Random allocation to stimauli
& 4 = N
§ | . : |

{ T % Empathy Design E Structure Design E Baseline Design
Select and watch up Read through a ]
to six personal structured narrvative
s migration stories showing aggregated
= data using a stepper
i T e i I =
"""""""""""""""""""""" n ) FI'"EI! EKP’DI"‘-ﬂ.ﬁ:ﬂH ﬂF
Hypotheses: Descriptions of hypotheses for the visualization study: sl I the data space
4
5 = i
- = -
Participants in the empathy condition will be more positive (less opposit and [ess S\ Free exploration 2 =
threat) towards immigration than participants in the structure and exploration _ __i'i:}_______-...- - e o
conditions. 2 =00 oa | (EEE A (=
Opposition Perceived Threat & S =
. - WS -
Less opposit Less threat - |I
\ allow many (o '~ e allow none no threat high threat 1 o =
G . , © . -

The Humian Values Scale

(5-8 mins)
Post-stimulus phase

% mmigration attitudes post-test

%
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FUZZINESS WITH REPRESENTATION

The co-design began with two
visualization researchers (V1 and
V2) and two Vancouver Island -
based artists (A1 and A:Z'g
exploring potential ideas for
visualizing arts funding data.
Among them, V1, A1, and A2
were the main co-designers
during this phase.

This stage was exploratory and
fuzzy, as the scope was broad
and the direction had not yet
been defined. The collaborators
continually exchanged ideas and
explored possibilities. E.g., A1
reviewed relevant examples and
potential dataset.

V1 also worked on exploring the
funding application process: how
people apply, what are the
barriers that people may face
while applying, etc. Through this
process, mutual understanding
gradually developed and a
shared vision of the project
began to emerge.

We have the [=
Sy data of...
: l ‘

A

A — .

Visualization researchers

it O - O

are relevant?

Searching funding records from the Canada Council.
o)
£ What data sets
)

Gront quidelines, funding eligibility
GOt charts, and arts policy reports.
Fﬂ ~
m Mira (Online white board). t\-/

Visualization of group fuzziness
] - ; , !m- W 1B

Once the direction was more
clearly defined, V1 began
building prototype visualizations,
with valuable feedback and
sufgestians for refinements from
Al and A2 through regular
meetings. The process involved a
great deal of back-and-forth.

The iterative process helped the team build common ground
between visualization researchers and domain experts and
navigate the fuzziness of data representation decisions, i.e., using
the size of circles to encode arts funding data. Initially unfamiliar
with data visualization, A1 and A2 responded with enthusiasm
when V1 presented earf‘? prototypes using Tableau. Their

Y

engagement grew steadi

ultimately contributing to the

development of several Tableau dashboards.

Grant guidelines, funding eligibility
“J"U_ charts, and arts policy reports.

Canada Council for Art —-
'{"'0_ Granted amount, funding by region.

Tableau (inferactive data
visualization software).

b

++
That's a good idea!
let's try...

Wz Fendiig 5 Regid- 2007 1 2002 peization Mas By Ry

| partnered with Vancouver Island's arts community to explore how data visualization could
help them understand and advocate for better arts funding. The following comic as a
section of the paper tells the story of our year-long co-design process.

The messier the lines at the bottom of each panel, the fuzzier things felt at that moment.

FUZZINESS WITH INTERACTION

Though the dashboards were Through several data under- We then brainstormed inter-

inspiring, limitations in standing sessions, V3 guided the getion methods suited to the
customization and interactivity team }”00!91'\ ﬁ'\E,dﬂfaSEf; community’s needs through
became apparent as the co- supporting collective sense-~ multiple féedback sessions. The
design deepened. Also, the team  making. Drawing on their explorations eventually led to the
identified a more comprehensive experience and expertise, A1 concept of “data painter,” which
and arts-relevant dataset. V3 and A2 shared insights into enabled users to freely “paint”
Jjoined the fro_jzct to help which aspects of the dataset the landscape of Canada's arts
develop a tailoved, interactive would be meaningful and funding distribution using a

visualization for the new dataset. interesting for the arts sector.  virtual brush.

FUZZINESS WITH DATA

In the follow-up discussions

e Pl
Canada Council for Art. - =
~CO1 Granted amount, funding by region. mm = !L—» fﬂi\“"’ %‘ ﬁ' L

EE==

Spreadsheet.

[5il= (B9

\

TRIh 4
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T
NISIROER

|‘l

‘ Ld

L L
ST |
it h i

llﬁl
SRR

\, HEEr
[EE=Ems

after the showcase, fpar'ticufarly V3 and A2 shared this To ensure the survey was well-
througl‘h a series of focused important finding with the structured and spoke the right
workshops between A2 and V3.  team. We then went through a  language, V3 held in-person
We revisited the data painter series of iterative ideation meetings with A2 and A1. These

rototype to reflect on its scope  meetings to explore approaches  discussions centered on how to
and limits. This led to the to surf'zce this missing dimension elicit and_ interpret information
realization of the "dark side" of  of existing data. We converged from artists and arts )
existing arts Fumﬂ;g data, they  on a two-pronged approach: organizations regarding their
all excluded unfunded artists crowdsourced surveys and Fundmff a&p{mafton experience,
and groups. expert interviews. especidlly failed applications.

What if we ask the
@ Data Painter j| communi y directly? .
4 %
Y

And pair that with interviews \/
from people deep in the field

T?&wg:;s!@oni irjgm mthsmwggfs: was ;\t the same tr'w:,bthehtmzn . With supyf:ortd Frog\ Aa.b {a?\ddA.%‘, To date, o\ifat?\ collection 'i still
. . . , n itive, u (ntri the V3 i ing. We have received 18
A.H"”f the data painter idea was Mogfzs OC{ work {c_u!w;maged{ WE\ at ?y\s;glnts offered for future sﬁg"}-”"éiy’fc‘ﬁ,';' b;i\d its e aan survcéz;n gtjeagﬁedpob;t'ioeast ¢ gz‘s‘f&?gresponge‘; a';m[ i
finalized, V3 began developing ﬁiilftuﬁi u:ﬁf’;“t‘j‘;‘cﬁ'ﬁ";“ g)‘: ,% é improvements. V3 shared the r‘mxh‘catfons for visualization. many stakeholders in the arts interviewed a few domain
the tool. The process was Canada’ Fundi df feedback with the team. Afew Extending the idea beyond just  sector as possible. Submissions experts. Qualitative analysis has
iterative, with ongoing feedback “"‘“h as “Vtz ";A“ ng landscape. pmeetings followed to discuss possible data, we held a three=hour trickled in, some heartfelt, begun, and some themes have
and, suggestions for low-level \!3 showeased the tool to a ¢ refinements —until A2 and V3 began brainstorming session to explore some frustrated, all insightful. ewerged, but the final findings
features ge.g., zoom, pan, inset roader audience, primarily from ¢ 1uestion the value of the dataset and discuss potential dark sides ~Meanwhile, A2 began récruiting — remain uncertain. The co-design
maps...) from the rest of the the arts sector, at a local tech — itself, marking a crucial turning across the entire visualization and interviewing gomafn Journey remains fuzzy, iterative,
team. festival to gain more feedback.  point in the project. ipeline. experts. and seemingly never-ending.
Developing Data Painter . Il \What about. 1 —f\ TR o Responces from questionnaires
B“ s ek el ST e 2 = //rr,>¢7
< —— & g 2 IItL"ﬂfl%@ ﬁ‘% N I t‘{,/ﬂ_”, {/(/fg ol —
- ' -/ ' (Hz= oo N ; =
8 o || — = - =
e ! = <) = = |
; (@] m ‘\-') =1 =
Can we add... =/ b ( 1= ! ; (:,
_ = o 160 | | L AN = |
N = |
A w f—i\ m v:,—’\ = | A
ly \\ N e A
b =~ / — | ==

Wei W, Daneshzand F, Wang Z, Mattson E, Perin C, Carpendale S (2025, Sep). The Fuzzy
Front Ends: Reflections on the Never-Ending Story of Visualization Co-Design. In IEEE VIS

alt.vis workshop.

N

/ Find the Paper 7 >
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https://www.researchgate.net/publication/396776417_The_Fuzzy_Front_Ends_Reflections_on_the_Never-Ending_Story_of_Visualization_Co-Design

Data science
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Applying Data Comics
for Explaining Climate
Change

4 )

Project Website 2
N /

While there is a gap between what the general public and policymakers
understand about science and what is known by experts, this gap is
particularly perilous regarding climate change.

To close this gap, | have been collaborated with experts in data
visualization, narrative construction, and climate change. | develop
climate change data comics that combine compelling narratives with
comprehensible data visualization that are informed and verified by the
scientists.

CLIMATE CHANGE IS
A GLOBAL CHALLENGE

[ The global surface temperature is 0.89°C warmer globally in 2022, compared to the long-term average from 1951 to 1980. ] 0.89°C
0.5°C M
0°C g .
-0.5°C B
1880 1900 1920 1940 1960 1980 2000

(15 more obvious in some places than the others. )
PR PR F T SR Y B T P T PO
e ik Sl e T ey

Upp n heat content has ased The area of the perennial ic h been ste dly Both human and natural factors influence Earth’s
signii f tly er the past fe Wd' d dec.reasmg since h tellite re db egan in 1979. climate, but look at this:

The black line shows the observed annual average
gl lobal surface temperature as a fference from the
rage value for 1880-1910.

s o
1960 1990 2020 1980 2000 2020 Wh ly t ” tor: d dth

1960-1964 2016-: 2020

0, do human activities or natural factors
most impact to the climate change?
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Many people don’t believe that climate } | Bo
change is mostly caused by human activities. 25 ok

Greenhouse gases )
Carbon footprint

Permafrost thawing
Climate feedback loop

To attain the national and global determination to
fight climate change while strengthening the
economy through sustainable development,
improved communication and understanding of
the root causes of climate change is key to updating:

Public beliefs Risk perceptions [l Policy support ’ Y

Scientists inform each other via expert
publications, reports and conferences.

DATA COMICS

ﬂ Understanding Climate Change

Zezhong Wang  Stephan Gruber

Michelle Levy  Sheelagh Carpendale

USING DATA COMICS AND WE WILL CREATE DATA COMICS
DATA-DRIVEN STORYTELLING WITH CLIMATE SCIENTISTS

Data comics are designed to make discoveries
and insight from data accessible:

th e message and the attention span of the audien

Data comic design patterns:
—_—
Dialog Temporal Facetted Causal Granular

-8 Ly

uuuuuuu

To address this pressing communication challenge, we have assembled
a team that has expertise in data visualization, narrative construction,
data comics, and climate change. We will collaboratively develop
climate change data comics that combine compelling narratives with
comprehensible data visuals that are informed and verified by the

ather than h data, effe
[ Rortnmuntcarll 7 o g trgt the o d . . . . .
and presenting th contentin a for appropriate o appropriate expert scientists. We aim to make the data comics:
nee.

uuuuuuuuuuu
S Logend Overview + Detail

ouE [

= B M =
Time nesting Lens -larger-picture

Cheat sheets for data visualization technigues
Ansony LDt s

Climate

* interactive
lOb experiences
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https://dc4cc.github.io/index.html

The story was developed from a local news article about a hut that had stood in
Banff National Park for 100 years but was recently taken down because the
thawing permafrost beneath it made the building unsafe.

{INTY

Al
|

T
- -
—r

il |
:5-!:!?:

The newly constructed Abbot Pass Hut in 19 22.
Photo: Courtesy of the Whyte Museum of the Canadian Rockies, V200-PA-81B

The Abbot Pass Hut and the erosion in 2021.
Photo: Parks Canada
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DATA COMICS ror
CLIMATE CHANGE
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https://dc4cc.github.io/

Scientists have been monitoring the
temperatures of ground in boreholes,
usually at a depth of about 10 metres. 4

f‘-";
o ¥
o

See the glacier and the
snow on that mountain?

e

Let me show you a
few examples, I'll )
draw it on the snow... £

m;: around Abbot Pass consists of

rock, soil, or debris and is usually bound
together by ice.

Let’s see how temperature
will change when snow and
ice are melting.

Dad, I admire your

positive outlook, but...
Well, it's not quite like that.

We cannot see permafrost
directly at the surface...

Are we blowing this permafrost thawing thing ol
of proportion? These two lines barely rose, does
that mean the permafrost is staying around 0°C

ahh..come on, Maya. I L
expect the temperature
. will rise, won't it?

from 1980 to 2016.

ST

/\/\

ot dete edteddded

Ready for mountain style meatballs
and pasta? That's my favorite one
pot backpacking meal!

You see, for example,
in this location.

Hmm, the line seems fo be flattening
out. That's interesting. Why has it
stopped rising?

I'll draw a line chart to
monitor the temperature
changes.

]
~.and until it's near to 0 °C.

the temperature is rising as the /
heat is supplied by the gas stove.

PN N N P N N Y

This line represents the
temperature change in a
borehole of permafrost there.

let's say this is the
axis for temperature.

T .

Often, this ground has been frozen for thousands of
years and contains a lot of ice in the soil or rock.

—16C

Because of the latent heat, energy absorbed
or released by a substance during a change
in its physical state that occurs without
changing its temperature.

—_———,———,——— e e e e e
R0 R R EREAE A LR ORI AR GO ORRA AR A R0 RSN AN iR
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AThfs is my interpretation of the '\
chlorophyll concentrations across ‘K——f The greens and yellow sj
4509 6 Ma/L

represent varying

| levels, the greener the
higher in chlorophyll
== ! concentration.

| explore different approaches to deliver
the validated data in an accessible way:

Faction: Combining elements of fact and
fiction to make verifiable and justifiable
claims to truth and simultaneously
engage readers.

..........

Explaining Scientific Concepts: Using
diagrams to explain climate science
concepts, preparing the audience to
understand the data and its relation to
climate.

Expressive Data Visualizations: Adapting
visualizations from technical reports and
academic papers to fit the scenarios and
narratives  with  expressive  design,
integrating them seamlessly into the
storytelling.

I\ ’
o T TP TR AR R AU RNy

—
L__'_-f*
N /

This is an We didn't know that <~ ©
\ informative you made abstract == ™
paint Altair!§ - artwork too. R <
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DataBuffet

< Project Website 7 >

DataBuffet is a web-based user interface that highlights the motivation,
complexity, challenges, and fascination of people from Canadian Consortium for
Arctic Data Interoperability (CCADI) who work with data regularly. The interface
uses a sketch-based approach to make both the data and its context more
relatable and accessible.

The context of these data is complex, involving administrative processes,
institutional and governmental regulations, the issues being addressed, and the
methods and devices used for data collection—all of which are scattered across
different sources. By interviewing the people working with these data, |
translated their stories into visual sketches and interface concepts, and
collaborated with an engineer on the team to build a system with a backend that
allows users to upload new SVGs and add interactions themselves.

[ the
Tonya and her research feam setupa meteorological fower at
for:deck of the ship, and share the collected data with all the other

research groups on the vessel.

Dissolved Carbon  Water Carbonic Acid %

Dioxide

Measure disolved CO2

Wind Speed
= Air szpercriure .“‘
’ Ralative Humidity
. Atmospherc Pressure
Atmospheric

€02 Concentration

In Baffin Bay, different water
masses have different histories
of where they came from and
" % what processes they were -
.f,-"'-',q'l'mgsphgric % influenced by where they Microbes
CO2 W originated.

Tonyas research

Tonya Burgers investigates the biological and geochemical processes that affect the marine carbon
cycle in Baffin Bay. She collects samples for dissolved inorganic carbon, and uses ancillary
measurements, such as temperature, salinity, nutrient concentrations, and chlorophyll-a
fluorescence to determine which biogeochemical processes are influencing the amount of dissolved
carbon throughout the water column.

TAKUVIK Data ﬂnquﬂs &
s 2.5 8. Canadd
‘jl‘ “4" ||||||||| 5 AND OCEANS

’ /
JOB0BE|

Combine data from laboratory analysis Niteate
of bottle samples, with data from 1
electronic sensors. Once all datasets are

combined we can begin data analysis.

R'DSB'H.E' squ'L'Bs

Looking at the characteristics of each water
mass, for example their temperature and
salinity, hints ot the water mass origin
location.

Ocean usually has a low temperature near
the freezing point, and relatively Low

salinity.

from Atlantic Ocean is relatively warm,
around 2°C, with g high salinity.

Process of data sampling and data analysis
| [

A small niskin is used to collect bottle

samples of surface water .

' | locations of the
water sampling

E Section pLo+s
Salinity FPW

o
y
P4
)|
=

For example, a water mass from the Arctic. NS

The temperature of g water mass coming <
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http://162.246.156.25:9000/data-buffet/
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A cheat Sheet is a set of concise graphical and

textual explanations, inspired by infographics, data comics, and Anatowy Visual Patterns
cheat sheets in other domains. Cheat sheets aim to support learning,
teaching, and the regular use of both common and novel visualization T B PO B Colun  ode

technigues in a variety of contexts. To design cheat sheets for
visualization techniques, we describe four components of a cheat

sheet anatomy, visval patterns pitfalls and introduetion. Our cheat
sheets address the increasing need for accessible material that
supports understanding data visualization technigues, their use, their
fallacies and so forth by a larger audience.
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Cheat sheets are sets of concise graphical and textual explanations, L
inspired by infographics, data comics, and cheat sheets in other ..
domains. Cheat sheets aim to support learning, teaching, and the
regular use of both common and novel visualization techniques in a
variety of contexts.

Zezhong Wang
| ovisa Sundin

Dave Murray-Rust
Benjamin Bach

| designed these cheat sheets in collaboration with visualization
educators and iterated on them based on feedback from students. Each
sheet includes six key components: anatomy, construction, visual
patterns, pitfalls, false friends, and well-known relatives. | evaluated

them through a qualitative user study, which demonstrated the - N roses o o [ o e v cerrts [N et groids o o [l s it

explains its purpose, and highlights im- sition, their specific terminology, and how visualization. infroduced by bad or infentional design of

d b ili d f f portant aspects described in the individual they relate to the data. an individual visualization, other pitfalls
rea a Illty a n use u | neSS O the Cheat Sheets' sheets. are intrinsic fo the technique and require

knowledge, rather than better design
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https://visualizationcheatsheets.github.io/
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Al-VIS EthiCards is designed to facilitate ethical exploration in the emerging
field of Al for Visualization. The continuous integration of artificial intelligence
and data visualization has brought about significant efficiency and benefits, but
it also raises ethical concerns.

Al for Visualization applications, characterized by their interdisciplinary and
multifaceted nature, require researchers, designers, and practitioners to develop
ethical awareness and critically reflect on their responsibilities within this
domain. Al-VIS EthiCards, organized into six categories (Goal, Al-VIS Task,
Technology, Ethical Principle, People-in-Focus, and Challenge), serve as a
framework for learning, discussion, and ethical reflection.
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