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How can we attract these users’ attention to a
visualization and suggest its interactivity through
design?



Background

e Affordances

* Real affordances: the actual physical properties of an artifact that call for
action

* Perceived affordances: the perception and/or understanding a person has of
the actions that can be performed with that artifact

* Feedforward: tells users what the result of their action will be
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Testing Interaction Propensity




Study #1

Setup

e 7 simulated articles with B0/ o —

Statement: A certain country “Is the best place to live regarding income: households in this country have both the

. . .
text a n d VI S u a I I Z a tl O n S highest net adjusted disposable income, and the highest net financial wealth in the OECD area”.
Which country was tha anchorman talking abour? @ Swizarand @ Ludmbourg @ the Unitad States @ | don't know
o o .
* Layout: Wikipedia

e Data and Text: OECD
Better Life Index website

Income in the OECD area

While manay My no1 By happiness, Il s an FEpOat Mearss 1 AchiEving Mgher INng STAndass And 1hus Graster well-being. Highar GCOnOmic wealth My S0 Impeove ACcHss 1 qually

@ducation, hesith care and nousing

Household Net Adjusted Disposable Income

Household net-adusted dapcsable

come s the amount of money tha! & hoesehold sarns. of grias, each year wter tawes and transters. It
Househeld et 6cjusoc daposadie inccms
sted

epeasents 1he money availiie 10 & househol §r spending 0n Goods o senvces. Acioss The OECD, [he average household ret-

disposable income per capita is 23 047 USD & year, and the highes! housenoid net-ad).sted disposatie income (in the Unied Staces) is more thar

: T3 tmes higher Than tha lowest (n Brazi|
. . -
[ (] - Certactpoge 3 X
. . Household Financial Wealth '0BC0 = Towt
What ks bers Household Snancial wealth is the total vale of a househoid's fnancial worth, or the sum of their overall fnancial assets minus labiltes. Fnancia 23047 USD
- Cg. w 3 inko account: savings, monstary gald, currency and deposits, stocks, securites and Icers. Such wealth miskes up an imporant part of
e 2 NOUSBhOT'S ECONOMIC res0uIces, ANd can prolect Fom aconomic Nadship and vuharabiliy. Across tha OEGD, the average household net Househckd net finencial woakh

Specal pogos

financial weath per capita ks estimated a1 40 516 USD, but in the Uniled States where &t is Highest, t is estimated & 115 918 USD

Fage nicr

* Multiple choice extraction S |
task =

e Possible to do task with
text and with visualization

Categories: OECD | Batior Lte Index

This page wea st vecifed on 12 Deveniser 2014, a1 02:61,




[ Study #1 ]

Setup

* Participants from Amazon Mechanical Turk
* Native English speakers
* Coding
* Brush interactions
* Decisive brushes
* Number of subsequent trials decisive brushes were used
 Participant’s answers
* Analysis
* Point estimates and 95% Cl based on 10 000 percentile bootstrap replicates



[ Study #1 ]

Experiment #1.:

Are people inclined to interact with charts to carry out fact-
checking tasks?

* H1.1: A majority of participants will not know that the charts are
interactive, and therefore they will not use them to complete trials

* H1.2: a majority of participants who ‘discover’ the interactivity of the
charts will use them throughout all subsequent trails



Experiment #1: Important Results

* Only used participants with score >0
* 59 participants

 H1.1 & H1.2 confirmed >1 Decisive

(Decisive| Brush)

> 1 Brush

 Layout contribution

e Charts perceived as efficient (Brush in all 7 trials | >1 Brush)

(Brush in subsequent trials |
Brush)

(Decisive in all 7 trials| >1
Decisive)

(Decisive in subsequent trials|
Decisive)

{ Study #1 ]

42.4 %

28.8%

68%

52%

60%

58.8%

88.2%



[ Study #1 ]

Experiment #2:

Are charts more efficient than text?

* Trials 3,4,5 were replaced with just charts

* H2.1: all participants will interact with the charts in trials [3-5]
* H2.2: majority of participants will use the charts in trials [6-7]

* H2.3: there will be good evidence that more participants interact with
the charts in trials [6,7] than in [1,2]

* H2.4: participants should complete trials [6,7] faster than [1,2]



[ Study #1

Experiment #2: Important Results

* H2.1 failed: not all participants
interacted with charts
* Visualization literacy

* Needed to get used to charts
* H2.2, H2.3, H2.4 confirmed
* Charts are more efficient

* Conclusion: charts are more
efficient

Trigl 3 P i

Trial 3| P
| Trial 5 —O
1

Trial 5 —O—
I I

t i | t t t t
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(b) Mean time for trials [3,5]. (c) Mean scores for trials [3,5].

| Trials 1and2 __o |

; e Trals1and2 ;
i i Trials6ahd 7 —O— |
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frials6and7i —O— |
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(a) Percentages of participants who hovered (b) Mean time for trials [1,2] and [6,7].
at least once over one of the charts in trials

[1,2] and [6,7] with 95% CL
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[ Study #1 ]

Experiment #3 + Results:

Is Wikipedia layout choice biasing results?
* Ran experiment #1 again without Wikipedia styling attributes

* H3: results will be consistent with Experiment #1, meaning
Wikipedia styling did not bias participants’ behaviour

* Results: consistent with Experiment #1



[ Study #1 ]

Study #1: Conclusions

* Lack initial propensity to interact with charts embedded with text
* Visualization literacy problems
e Charts are more efficient

* People can be motivated to interact with visualizations if they are
shown the possibility

* Highlights the need for suggested interactivity



|

Study #2 :
Design Space for Suggested Interactivity

|
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[ Study #2 ]

Definitions

Suggested Interactivity (SI) : set of methods for indicating that a
graphical area can be interacted with by subtly directing a user’s
attention so as not to impede too heavily on this person’s focus or on
the rest of the interface design

Sl cues : specific graphical elements or attributes that are used for
suggesting interactivity



[ Study #2 ]

Design Space for Suggested Interactivity

» Attractor: the object that attracts attention to the interactive area
* Object of interest
* External object
 Animation: the state of the attractor over time
» Staged: blink
* Interpolation: unique or looped
* dynamic
* Trigger: the event that initiates the animation
* System event
* User event
* Visual attributes: the specific visual variables and/or marks the animation is
applied to
* Persistence: the ongoing display or not of the cue once the interaction has been
performed



[ Study #2 ]

http://www.cs.ubc.ca/~tmm/courses/547-15/

19



Isequencedinteractionwithsameobjectorarea Z2zfiZEEEE8 S8 8E8ESSBEEEESRSESEEEREREEERRaAEER
sequenced interaction with different objectorarea 5 y gy gy y 3233355557591 59§5§108¢629¢8883123¢1¢%
user event performed on the ‘whole-page’ level ARARARARAAGRARA R RARARA R RARARARARARA R RARARARA R
Attractor Object of interest |
None
Staged Blink Unique
Animation Looped
Interpolated Unique
Dynamic Looped
System
Pageload/update _
Mousemove
Trigger User Mouseover
(event) Click
Drag
Variable Mousewheel
Visual Extra
attribute mark Non-textual
Textual
Persistence
Mouseover
Intended Click
interaction Drag
Mousewheel
Feedforward

http://peopleviz.gforge.inria.fr/trunk/SI cues/
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Study #2: Results and Observations

* Sl cues are mostly applied to object of interest

* Animation is determined by what triggers it
e Staged animation-> system events
* Dynamic animation -> user-events

* Combinations: interest attractor and external object attractor
* Feedforward

Dimensions useful for analyzing current visualizations but too complex
when it comes to creating new ones
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Design Considerations

* Visualisations as attractors
* Already depend on visual marks
* Should not play with free visual attributes

* Required animation:
» staged : organic motion: heart beat

* dynamic: attractive motion: orienting, squeezing, stretching depending on how far
mouse is

* |cons as attractors
* Focal icon
* |dentifier icon
* Demonstrator icon



|

Study #3 :
Testing Three S| Cues on Bar Charts

|
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Study #3

Suggested Interactivity #1

. . . 2ntial to meet basic needs, such as shelter, but it is not just a question of four walls and a roof. Housing shouid

Rooms per person
ra c o r L] V I S u a I Z a tl O n can raise a family. All of these elements help make a house a home. And of course there is the question
[ ]

Belgium more than 93% of households expressed satisfaction, while the level was below

» in Korea, Turkey

Animation: staged, looped
16
* 0 rga N iC m Oti on- h ea rt b e at »ns, such as the average number of rooms shared per person and whether dwellings have access to basic

i are living in crowded conditions. O

Dwellings without basic facilities

ed housing may have a ne

tal

e ° f Inadequate water and sewage supply. In the OECD, the average home contains 1.6 rooms per person; this
r I gge r ° p a ge - O a » of people across the OECD live in dwellings with private access 1o an indoor flushing toilet. However, while

here there are the most dwellings

2 impact on physical and me

hout basic facilities, only 87 3% of people have private access to an

OECD - Total
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Persistent: no

many individuals and families, by the time you add up elements such as rent, gas, electricity

vater, furniture

i _ Housing expenditure
tping a roof over their heads: this is also the case in Iceland, Turkey, Germany, Austria, Israel, France, Brazil

Korea. In the Russian Federation, spending on housing accounts for just 11% of the household budget

OECD - Total
21%
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Study #3

Suggested Interactivity #2

2ntial to meet basic needs, such as shelter, but it Is not just a question of four walls and a roof. Housing should

M Rooms on
[ ] Aﬂ ra cto r L] fo Ca I I C O n can raise a family. All of these elements help make a house a home. And of course there is the question PP
[]
Belgium more than 93% of households expressed satisfaction, while the level was below 75% in Korea, Turkey e
M L4 7ousing conditions.
* Animation: no ‘ i
[ ] Hungary
1
° ns, such as the average number of rooms shared per person and whether dwellings have access to basic
[ ] I r I gge r o p a g e - I O a d Dwellings without basic facilities
[ )
i are living in crowded conditions. Overcrowded housing may have a negative impact on physical and mental
Tinadequate water and sewage supply. In the OECD, the average home contains 1.6 rooms per person; this e
PY e . » of people across the OECD live in dwellings with private access to an indoor flushing toilet. However, while I
e rs I ste n t ° y e S here there are the most dwellings without basic facilities. only 87.3% of people have private access to an

Hungary
4.7

* Visible when out of focus

many individuals and families. by the time you add up elements such as rent, gas. electricity, water, furniture

Housing expenditure
*ping a roof over their heads: this is also the case in Iceland, Turkey. Germany. Austria, Israel, France, Brazil
Korea. In the Russian Federation, spending on housing accounts for just 11% of the household budget | e
Hungary
20%

25




Suggested Interactivity #3

Attractor: visualization
and demonstrator icon

Animation: looped
staged

Visual mark: text label
Trigger: page-load
Persistent: no

2ntial to meet basic needs, such as shelter, but It Is not just a question of four walls and a roof. Housing should
can raise a family. All of these elements help make a house a home. And of course there is the question

Belgium more than 93% of households expressed satisfaction, while the level was below 75% in Korea, Turkey

10using conditions.

)ns, such as the average number of rooms shared per person and whether dwellings have access to basic

i are living in crowded conditions. Overcrowded housing may have a negative impact on physical and mental
finadequate water and sewage supply. In the
» of people across the OECD live in dwellings with private access to an indoor flushing toilet. How

D, the average home contains 1.6 rooms per person; this

ver, while

here there are the most dwellings without basic facilities. only 87.3% of people have private access to an

many individuals and families, by the time you add up elements such as rent, gas. electricity, water, furniture
*ping a roof over their heads; this is also the case in Iceland, Turkey, Germany. Austria, Israel, France, Brazil
Korea. In the Russian Federation, spending on housing accounts for just 11% of the household budget.
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Rooms per person

Dwellings without basic facilities

%anada
0.2

Housing expenditure

Spain
20%
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[ Study #3 ]

Follow up study results

* Conducted follow-up study on AMT
* Reproduced Experiment #1 three times applying each SI

* between subjects design
* H4: more participants will perform brush interactions and decisive
brushes when an Sl cue is applied to the charts

* Results: H4 failed
* No evidence that SlI1 or SI2 had any effect
* SI3 had an effect



[ Analysis and Critique }
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Analysis: What, Why, How

What

Any Visualization embedded in text

Why

Suggested Interactivity

How

SI1

Motion

SI2

Overlay Focal icon

SI3

Motion + external icon

[ Analysis/Critique ]




[ Analysis/Critique ]

Critique

* Small scope

* Only visualizations embedded in
text

* Only considered 3 Sl options
* Specific task

* Only focused on hovering on bar
charts

e Didn’t consider age or
experience of users

* Only a transition phase

30



Overall Conclusion

* Lack initial propensity to interact with charts
* Low interaction literacy

» Suggested Interactivity is necessary

* Subtle cues are not effective

e Feedforward is crucial



Questions?



