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Motivation
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Motivation

Designers are always searching for examples

A

Examples |
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Motivation

Examples have the power to enhance or constrain design ideas.

"‘Q;))

Enhance
Ideas

Constrain
Ideas
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Motivation

The influence of examples on creativity has been studied in other fields.

. L Timing of an example’s introduction
W Quantity of examples
@ Quality of examples
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Motivation

Results from prior studies do not readily transfer to visualization contexts.

') Timing of an example’s introduction
Mixed results

WM Quantity of examples Conflicting results in prior work.
Inconclusive results
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Motivation

Results from prior studies do not readily transfer to visualization contexts.

@%

00,
QO

- Visualization-specific properties have not been evaluated.
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We contribute an exploratory study
with 32 visualization designers to
understand the influence of
examples on data visualization
design outcomes.
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Research Questions

RQ1: How do the factors identified in prior studies replicate in a data
visualization design context?

RQ2: How do the factors unique to data visualization influence
design outcomes?

RQ3: How do designers decide which aspects of examples to
incorporate into their designs?

V1520228 :



Experiment and Analysis
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Experiment Protocol

> H’& Recruitment _@ Implementation >% Exit Interview >




Experiment Protocol
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Factors of Interest in Study

~— Factors from prior studies ~N

\_

/ Factors unique to visualization \

S

Data Topic Similarity

Measures similarity between data topics (e.g., climate, food)

@)

EEData Schema Similarity

Measures similarity in data schemas




Design Outcomes of Interest

M Quantity of designs produced

Measures how many design sketches were produced

@{2@ Variety of designs produced

Measures how distinct are the designs from each other

{af Ideas transferred from examples
Measures how many ideas are transferred from an example into the designs
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Quantifying Examples and Sketches

~1 Factors Of Interest ~N
=
Joy

J’HT ﬁ% r Design sketch produced by
/

participants

How can we quantitatively evaluate how these factors influence design properties?



Quantifying Examples and Sketches

Examples and sketches were annotated to identify design properties.
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Quantifying Examples and Sketches

Design Properties were used to derive metrics to measure factors

__________________________

Design Properties
Marks ) o

Data Types > e Data Schema Similarity

Encodings

Layout

Annotations

Composition

Visualization Type

_________________________

Example:
img-010
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Quantifying Examples and Sketches

Design Properties were used to derive metrics to measure factors

Design Properties
— i Marks e
e [ DataTypes | % Diversity of examples
Design Sketch Encodings
I forest loss: dcinw\rl.ﬂinn\_‘\. farest degradation - i E S— )
= o | Lay/oulk | cz}%(% Variety of sketches
| Annotations §
! I Composition B
Bxample: e
img-010
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Main Findings
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Main Findings: Quantitative
3 Timing of introduction

A delayed introduction in examples leads to:
@@ Curation of examples with less similar data topics

M Increase in guantity of design sketches

\ % Increased variety of design sketches /




)

7

=" Data Schema Similarity N

Curating examples with similar dataset schema similarity leads to:

-:@3 Increased idea transfer
- Y,




Main Findings: Qualitative

n@@

Designers thought process

/ Factors unique to visualization \
‘ ﬁ ©),
Data Visualization ~ Design  Visualization Visualization
Topic | Schema Task Priors Composition Complexity/




Implications of Findings
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Implications for Designers and Instructors

e Design variety can be enhanced with a timed introduction of examples.
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Implications for Designers

o Careful evaluation is needed when considering design examples.
e A mismatch between data and intended visualization leads to infeasible designs

Degree increase in context
of humans (Earth has a
AAAAA fover) / : ) 2 \
Temp A Minor 0|-l_§f$ / / / / / <
\ change w/ increase in™ w )
| human A temp = flu \ / // /

| " ~ "
| F AN /A <)/
AP , \ : //
__ = : Aajor increasa in temp /
p_—_ Temp change w'o = Major sickness
{ —~——r humans
= R 4 2
Year 1895-Present . v
Climate |

Requesting data not .
in present in dataset Incompatible data
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Implications for Research

e Investigate emergent factors.

Influential Factors
/_

~

Data .
: Timing of  yvisualization i isualizati isualizati
Topic | Schema | 1ntroduction Design  Visualization Visualization

\ Task Priors  Composition Com plexity




Implications for Research

o Develop robust metrics for quantifying visualization design properties.

- -

DesignMeriDertieS , How do we describe the different property
. dimensions of data visualization designs?

Data Type
. 7 N7 N\
Layout ] | : : \\‘/ A
i How do we measure the diversity «——5Z >

SIEEITENE )i of a set of visualization designs?
Composition 5

-
-

Encodings

Visualization Type
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Implications for Research

Investigate emergent factors.
Develop robust metrics for quantifying visualization design properties.
e Studying how examples influence outcomes of design iterations

Design @ @ Design

Evaluation Examples Ideation

N

Design
Implementation
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Summary

We sought to understand the influence of examples on design outcomes.
71 Design Outcomes )
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Interesting designs created by participants

Rate of warming is twice higher in the lust decade

Causes of deforestation over the years
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Questions? | Thank you to my collaborators!
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