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The chlenge of fmtion islzaion sunion. Cahrie Pl
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Ware: Evaluation Appendix

= perceptual evaluation of infovis techniques and systems
= empirical research methods applied 1o vis
= diffclt to islate evaluation to perception

' research method depends on research question and object
under study

Wre, Appendix C: The Perceptua Evaluaion of Visualzation

Techniques and Systes. Informtion Visuazatio: Percspton for
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Psychophysics

& method of limits
= find lmitations of human perceptions
& error detection methods.
' find threshold of performance degradati
= Stcase pocedur o i hreshod st
& method of adjustment
= find optimal level of stimui by leting subjects control
the level

Cognitive Psychology

' repeating simple, but important tasks, and measure
reaction time or error
= Willer's 742 shortterm memry experiments.
u Fitt” Low (taget selction)
B Hick's Law (decision making given n chaices)
 interference between channels
' multi-modal studies
Perceiving Ordinal Data Hapticaly Under
(2005

= using haptic feedback for interruption when the
participants were visualy (and cognitively) busy

Structural Analysis

= requirement analysis, task analysis
& structured interviews
= can be used almost anywhere, for open-ended questions
and answers
' rating] Likert scales
 commonly used to solict subjective eedback
= ex NASATLX (Task Load Index) to assess mental
vetiond

s fustrating o use the iner
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Comparative User Studies

& hypothesis testing.

' hypothesis: a precise problem statement
= ex: Participants will be faster with 3 coordi
overviewdetaildisplay than with an uncoordinated
display or a detail-ony disply with the task requires
reading details
= measurement: faster
so

= condition of comparison: task requires reading details

Comparative User Studies

= study design: factors and fevels

u factors
u independent variables
u ex: interface, task, participant demographics
u levels
& number of variabes in each factor
u limited by length of study and number of participants

Comparative User Studies

= study design: within, or between?
= within

oty doss e coraons

= can lead to ordering effect

o scoun o) dferences and euc i
s an b mor poerul and reque fewerparipans

= possible werksraund is multipl sessions
& between

' diide participants ino groups

= each group doss only some conditions

Comparative User Studies

= measurements (dependent variables)
performance indicatos: task completion time, eror

rates, mouse mavement
= subjective particpant feedback. satisfaction ratings,
closed-ended question, interview
= abservations: behavior, signs of frustration
= number of participants
= depends on effct size and study design: power of
experiment

= possible confounds?
= learning effect: did everybody use inerfaces in a certain
order?
= if 5o, are people faster because they are more practced,
or because of rue interface effct?

Comparative User Studies

= result analysis
= should know how 1o analyze the main results/hypotheses
BEFORE study
= hypothesis testing analyss (using ANOVA o t-tsts)
tests how likely observed diferences between groups are
due to chance alone
2 -l of 005 means ther . %5 proabilly he
® Girince ccurred by chanc
o sy 08 angh for HCl s
= pilots!
 shoul v ood e of rtcomingrets o the
study BEFORE running actual study tr

Evaluation Throughout Design Cycle

B user/task centered design cycle
u initial assessmen
= itertive cesign process
& benchmarking.
deployment.

= identify problems, go back to previous step
o

Initial Assessments

' what kind of problems are the system aming to address?
= analyze 2 large and complex dataset
= who are your target users?
= data analyts
= what are the tasks? what are the goals?
' find trends and patterns n the data via exploratory
analysis
' what are their current practices
u statisical analysis
& why and how can visualization be useful?
 visusl spotting of trends and patterns

= talk to the users, and observe what they do
 task analysis

Iterative Design Process

' does your design address the users' needs?
& can they use it?
= where are the usabilty problems?

u evaluate vithout users
= cognitive valkehrough
action analysis
= heuristics anaysis

u evaluate vith users
bty avlatons (k)
= bottom-lne messur

Benchmarking

' how does your system compare to existing ones?
' empirical, comparative studies
a5k specific questions
Compare an 3spect of the system with specifc tasks
. Amar/Stasko task tonomy paper
= quantiative, but limited
The Challenge of nformation Visuaization Evalution,
Catherine Plasant. Proc. AVI 2004




Deployment
u how i the system usd i the wild?
= how are people using t?

' does the system fit into existing work flow? environment?

= contextual studies, ield studies

paring Systems vs.

Usage

' user/task centered design cycle:

u iniial assessments

= iteratve desir

. han:hmalkmg et tohesd comparison

= degl

& ity b, g back o prviu )
& understanding/characterizing techniques.

= tesse apart factors

= when and how is technique appropriate

& lne is blurry: intent.

= what are perceptual/cognitive limits when screen-space
constraints lfted?

u perceptually scalable
' no increase in task compleion times when normalize to
amount of da:

T Poraps Sclbity of Vimsiston: Gt Yot and Cois N, EEE TVCG
205 (Fr w00, Sp 008, 5 57 841

Perceptual Scalability

= design
2 display szes, between-subjects
(daa size sl ncrased proportionaly)
= 3 visualization designs, within
sl muliles: brs
embedded raphs
= embecded o
= 7 tasks, withi
42 tasks per participant
3 i x 7 tasks %2 sl

Embedded Visualizations

[T Prcaptn ety of Voo Bt Yot s Cos s, EEE TVCG
205 (Fr w06 Sp 2008, 5 57 384

Small Multiples Visualizations

= attribute-centric instead of space-centric

T Pscapus ey of Viation e Yot 32 Cois o, IEEE TVCG
205 (o 06 Sp 2006, 5 837 304

Results

' 20 increase in data, but only 3 increase in absolute task
times

[T Prcapts Sclsbiy of Voo B Yot v Cors o, IEEE TVCG
205 (Fro w06 Sp 008, 5 57 841

Results

 significant 3-way interaction

between display, size, task
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Results

= visual encoding important on small displays

= 05: no sig difference bars/graphs for large:

' spatial grouping important on large displays
' embedded sig faster +preferred over small mult
B 1o bar/graph diferences

Critique

Critique

= first study of macro//micro effects
u breaking new ground

' many possble followups
= physical navigation v, virtual navigation
= The Efcs of prtel Vson s Py Hovision
in Large Scale Visualzaton. Gl 0
v o o, Promonng Phvical Noation 0
Incressevr Prfrmance wilh Loge Dispors. CHI 07

Animation for Trends

= Goprinde simated bl s+ fumen
sit

= trend v tramsitions

(e tov 208} 14 1355135 (o)

Trends

' many countertrends lost in clutter

N
R

[Efctiss of Animtion in Tard Vistion Rsbrson . IEEE TVCG
e 20 e 355195 (o)

Small Multiples

 individual plots get small

(et o Aton oot Gt et 1 IEE TV
et A

Design

2 use: presentation vs. analysis (between-subjects)
3 vis encodings: animation vs. traces vs. small mults
2 dataset size: smallvs. large

= 3 encoding x 2 size: within-subjects
24 tasks per partcipant

= 4 tasks x 3 encodings x 2 sizes

Results

' small multiples more accurate than animation

' animation faster for presentation, slower for analysis
 than small multiples and trends

= dataset size matters (unsurprisingly)




ique

& nice idea to investigate the gapminder phenomenon!

= well done study

g the Horizon

1 high data density displays
= horizon charts, offset graphs

Experiment 1

' how many bands? mirrored or offset?

& design: within-subjects

Experiment 2

' mirror/layer vs line charts? effect of size?
' design: within-subjects
a3 charts: line charts, mirar no banding, mirrar 2 bands
B4 sizes
B 10 trias per condition
120 trials por subject
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= found crossover point where 2-band better: 24 pixels
 virtualresolution: unmirrred unlayered height
u line: 1, 1band: 2x, 2band: 4
& guidelines
= miroring is safe
= layering (posion) better than color alone.
24 pisels good for fine charts, 1band mirors
B 12 0r 16 pixels good for 2band

a A A 22 chart ypes: e ofet
* S tnd coms 231
I b = 16 trials per condition
. - = 56 bl pr st
v u reis
. N v fct ot hn i
- ana - ava = e s 5 e (ime. w1
e
Results Critique Critique

= very well executed study
= best paper avard
= finding crossover points is very useful

Pictures Into Numbers

= feld study
= participants: professional meterclogists

= o peopl: forecaster, technician
= interfaces: multiple programs used

= protocol
= tlkaloud
= videotaped sessions ith 3 cameras
[Turming Pictures nto Numbers: Extracing and Genersting Informition
o Complex Visalzations. Traton el It ). Human Computer
Studes 53(5), 827-850]

Cognitive Task Analysis

= initialize understanding o large scale weather
= build qualitative mental model (QMM)

= verify and adjust QMM

 write the brief

= task breakdown part of paper contribution

Coding Methodology

= interface
= which interface used
= whether picture/chart/graph
= usage (every utterancel)
= gol
auant/aual
= goakorentd cpportu
& ireraed nimsgrted
= wikiing
= quant/qual
= Gh s

Results

= sig difference between vis used at CTA stages
' charts to buid QUM
= images 10 verify/agjust QMM
=l kinds during brif-writing

= many others.

ma bl

oo St 55, 97 50

Critique

' video coding s huge amount of work, but very.
illuminating.
= untangling complex story of rea tool use
' methodology of CTA construction not discussed here
often bottomup/topdown mix

Credits

& Heidi Lam guest lecture

it v c.ube. 3 -tmim courses cpsc33c.06-fall £lect10

Proposals

= e S i 1 (01 3) by e me  URL
= Subject: 533 submit propos:
et PO e, W o Word st




Presentations

1 days/topics now posted
 sced papers posted for frst day.

u rest up soor
= slices required, PPT or PDF

= if using my laptop: email me URL by 10am

= if your own laptop, email me URL by 300pm
' you need both summary and critique/synthesis

= important diference from me: audience hasn't ead

et
= grading (probably)
mary 50%

B synthesiscrtque 20%
u style 15%
& materisls %15
= 20 min total: 1517 present, 35 questions
must practice to gt timing right!




