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User Evaluation: i 3DUIs

\Was missing component fior many. years
m novelty

u [imitless| possibilities

s exploration of designispace

Fieldiias matured

n Need to compare
devices
interaction technigues
applications
etc...
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PUrpeses ofi Evaluation

Evaluation — analysis, assessment, and
testing of an artifiact

Problemiidentification and redesign
General usability, Understanding
Perfiermance models
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sSome Tlerminelegy.

Usahbility,— everythingl abeui an artiiact
and what affect a persen’si use of an
artifact

Evaluater — persen Whe designs,
administers; Implements, o analyzes; an
evaluation

Subject — persom Who takes part in the
evaluation
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Evaluation Tools

User task analysis

s generates list of detailed task descriptions, SEqUERCES; USEN

Work;, and infermation flow;

Scenanos

= built frem task analysis

= Important for experiment design
Traxenemy.

m science of classification

m break technigues into compenents

= Used injevaluation: precess
Protetyping

= need torhave semething to test

= paper-based sketches

s Wizard ofi ©z appreach
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Evaluation Methods

Cognitive walkthreugh
Heuristic evaluation
Formative evaluation
n obseryatlor?al uger stqdles Sequential
u QuUestionnaires; INterviews evaluation
Summative evaluation
= task-based usability evaluation Testbed
. _ evaluation
a formal experimentation

Questionnaires
Interviews and' Demos
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Evaluation Classification

User Involvement

Requires Users Does Not Require Users

* Formal Summative
Evaluation

+  Posthoc Questionnaire Quantitative

= Informal Summatre *  Hounstic Evaluation
Evaluation
*  Posthoe Questionnairg Qualitative

Generic

= Faormative Evaluation

= Formal Summatve
Evaluation

=  Posl-hoc Queshonnaire

S i

VEs (e.g, GOMS)) Quantitative

*  Heunstic Evaluaton
+  Cognitive Walkthrough
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Context of Evaluation
spnsay jo adAj

Specific = Formative Evaluation

(informal and formal)
*  Post-hoc Questionnainy
*  Interview | Demo

Evaluation: Metrics — System
Perfornmance

System perfermance metrics
Avg. frame rate (fjps)

Avg. latency / lag (imsec)
Variability in frame: rate / lag
Network delay,

Distoertion

Only impoertant for Its effects on| User perienmance /
preference

s fllame rate affects presence

= net delay affectsscollaboration

Necessary, but not sufficient
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Evaluation Metrics — Task
Perfermance

Speed / efificiency.
AcCCUlaCY.

[Demain-specific metrics

m education: learning

a training: spatiall awareness
m design: expressiveness
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Speed-Accuracy. liradeof

Subjects will make a
decision

Must explicitly leek
at particular peimts
on the curve

Vanage tradeofi

Accuracy

Speed
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Evaluation Metrics — User
Preference

Ease ofi use / learning
Presence
User comfort

Usually subjective (measured in
guestiennaires, Interviews)
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User Preference in the Interface

Ul geals Achieving| these goals
= ease of use leads e usabiity

= ease of leanning Crucial for effective

= affordances applications
m UnobtrusiVEness

= efc.
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User Comfort

Simulatoer sickness
Afterefiects off VE exposure
Arm/hand strain

Eyerstiaimn

Spring 2009 CAP6938 — 3D User Interfaces for Games and Virtual Reality: ©Joseph J. LaViola Jr.

Measuring User Comifort

Rating| scales
QueEestionnaires
s Kennedy - SSQ

Objective measures
n Stanney - measurng aftereffects
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Characteristics off 3DUI Evaluation

Physicallenvirenment
Evaluator Issues

User issues
Evaluation type ISSUEs
MISG. ISSUES
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Physical Environment Issues

Ultilizes nentraditional input and output
devices

Many: displace do not allew multiple
Ssimultaneeus Viewers

Think=aleud andivoice recognition
Mohility’ and video recerding
Collaborative Uls and network lbehavior
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Evaluator Issues

May/ reguire more than ene

Breaking presence

N evaluator Intervention means, rekust
software

m [nstructions must be detailed

Challenges withi multimedal interfaces
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User Issues

Selection ol subject pool
n SDUIsimay not be well understeod

NeVice Vs, expert USers

Number of sulbjected needed may. lbe
larger than nermmal (lnevelty)

Users must adapt te wide variety: of
situations

Effects of cybersickness
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Evaluation Type Issues

Heuristic evaluation| difficult due to lack of
guidelines

Not many performance models fior 3DUIs

Automated tools are important
= not many of them for 3DUIs

n Mult-attrbute Usability: Evaluation Teel for Virtual
Envirenments; (MAUVE) = Stanney, et al. 2000

Statistical validity: and SDUI hardware
m IMany factors to consider
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Miscellaneous Issues

Eocus at a lewer level
a difficult ter evaluate on application level
» No set 3DUI standards

Generalization of results
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Next Class

3DUI Evaluation cont'd
Readings

s 3DUI Book — Chapter 11, 349-367
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