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The User Interface Is Important Darma B

« User interface strongly affects perception of
software

— Usable software sells better
— Unusable web sites are abandoned
* Perception is sometimes superficial

— Users blame themselves for Ul failings

— People who make buying decisions are not always
end-users
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« Users’ time isn’t getting cheaper
« Design it correctly now, or pay for it later

» Disasters happen
— Therac-25 radiation therapy machine
— Aegis radar system in USS Vincennes
— Supertanker accident off England
— Predator UAV accident in Arizona
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User Interfaces Are Hard to Design

e You are not the user

— Most software engineering is about
communicating with other programmers

— Ul is about communicating with users

« The user is always right
— Consistent problems are the system’s fault

e ...but the user is not always right, either
— Users aren’t designers
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Usability Defined

- Usability: how well users can use the
system’s functionality

- Dimensions of usability
— Learnability: is it easy to learn?
— Efficiency: once learned, is it fast to use?
— Visibility: is the state of the system visible?
— Errors: are errors few and recoverable?
— Satisfaction: is it enjoyable to use?



Usability Dimensions Vary In Importance

« Depends on the user
— Novice users need learnability
— Infrequent users need memorability
— Experts need efficiency
e But no user is uniformly novice or expert
— Domain experience

— Application experience .
PP p univessitas B 1 N =)
— Feature experience Da rmaw



Usability Is Only One Attribute of a res:BinafM®)
System Darmai®y

« Software designers have a lot to worry about:

— Functionality - Usability

— Performance — Size

— Cost — Reliability
— Security — Standards

 Many design decisions involve tradeoffs
among different attributes

« We'll take an extreme position in this class
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User Tasks
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ODbjectives

Motivate the field of HCI

Learn
Basics of interface design

Evaluation of interfaces
HCI research problems
HCI community (conferences and people)
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Definition of HCI

Mumancomputer interaction is a discipline concerned with
the design, evaluation and implementation of interactive
computing systems for human use and with the study of
major phenomena surrounding them.

ACMSIGCHI Curricula for HCI (Hewett et al. 1992)
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What fields does HCI cover?

AComputer Science
APsychology (cognitive)

ACommunication
AEducation

AAnthropology
ADesign (e.g. graphic and industrial)
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Requirements Analysis
1.1 a0OSNUFAY dzZaSNRQ YSSRaA
2. Ensure proper reliability

3. Promote appropriate standardization, integration,
consistency, and portability

4. Complete projects on schedule and within budget
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Define tasks

Tasks
Subtasks

Frequency
Frequent
Occasional
Exceptional
Repair

Ex. difference between a space satellite, car engine, and fighter jet




Reliability

AActions function as specified

/Data displayed must be correct
AUpdates done correctly

ALeads to trust! (software, hardware, informationtase:
Pentium floating point bug

APrivacy, security, access, data destruction, tampering
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Standardization, Integration, COobarstex.my,

Portability

Standardizationg common usedinterface features across multiple applications
Apple
Web
Windows

Integration ¢ across application packages
file formats

Consistency; common action sequences, terms, units, layouts, color,
typography within an application

Portability ¢ convert data and interfaces across multiple hardware and software
environments
Word/HTML/PDF/ASCII
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Usabllity Measures

Al 2¢g OFYy 6S YSIadzaNBE 0KS WwW3I22RySaaQ 2
A What are good metrics?
A 1SO 9241

A Effectiveness

A Efficiency

A Satisfaction
A Schneiderman

A Time to learn

A Speed of performance

A Rate of errors

A Retention over time

A Subjective satisfaction
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Motivations

Life-Critical systems
Applications air traffic, nuclear reactors, military, emergency dispatch

Requirements reliability and effective (even under stress)
Not as important cost, long training, satisfaction, retention

Industrial and Commercial Use
Applications banking, insurance, inventory, reservations

Requirements short training, ease of use/learning, multiple languages, adapt to local cultures,
multiplatform, speed

Office, Home, and Entertainment
Applications Email, ATMs, games, education, search engines, cell phones/PDA

Requirements Ease of learning/use/retention, error rates, satisfaction
Difficulties: cost, size
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Motivations

Exploratory, Creative, Collaborative

Applications Web browsing, search engines, simulations, scientific

visualization, CAD, computer graphics, music composmon/artlst photo
arranger (emall photos)

Requirementy NBY2 @S 0KS WO2YLJzi SN FTNRBY ¢
Difficulties: user tech savvpess (apply this to application examples)

Societechnical systems
Applications health care, voting, police

Requirements Trust, security, accuracy, veracity, error handling, user-tech
savyness
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Universal Usabllity

Interface should handle diversity of users
Backgrounds
Abilities
Motivation
Personalities
Cultures

Question, how would you design an interface to a database differently for:
A. righthanded female, Indian, software engineer, technology savvy, wants rapid interaction
B. lefthanded male, French, artist
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Physical Variation
Ability
Disabled (elderly, handicapped, vision, ambidexterity, ability to see In stereo
ISUTHERLAND])
Speed

Color deficiency

Workspace (science efgonomicg
Size
Design

Lots of prior research
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Physical Variation

Field ofanthropometry
Measures of what is-95% for weight, height, etc. (static and dynamic)
[ F NBAS OFNAlFyOS NBYAYRA dza (0KSNB Aa 3INBFO Wi
Name some devices that this would affect.
note most keyboards are the same
screen brightness varies considerably
chair height, back height, display angle

Multi-modal interfaces
Audio
Touch screens
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Cultural and International Diversity
Language Ilcons, buttons, colors
Date / Time conventions Etiquette
Weights and Measures Evaluation:
Left-to-right Local experts/usability studies

Directions (!)

Telephone #s and addresses
Names, titles, salutations
SSN, ID, passport

Sorting
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Users with Disabilities

K%Seral law to ensure access to IT, including computers and web sites. (1998 Amendment to Rehabilitation

Disabilities
Vision
Blind (billreader)
low-vision
color-blind
Hearing
Deaf
Limited hearing
Mobility
Learning
Dyslexia
Attention deficient, hemisphere specific, etc.

Keyboard and mouse alternatives
Color coding
Fontsize
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Elderly

Reduced
Motor skills

Perception

Vision, hearing, touch, mobility
Speed

Memory

Other needs
Technology experience is varied (How many grandmothers use email? mothers?)

Uninformed on how technology could help them
Practice skills (handye, problem solving, etc.)

Touch screens, larger fonts, louder sounds
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Children

Technologysavines8

Age changes much:

Physical dexterity
(doubleclicking, click and drag, and small targets)

Attention span
(vaguely) Intelligence

Varied backgrounds (soeegconomic)

Goals
Educational acceleration

Socialization with peers
Psychologicalimprove seimage, sekconfidence
Creativityg art, music, etc. exploration
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Learnability
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Source: Interface Hall of Shame
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RealCry 1
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e Human memory

e Interaction styles

« User model vs. system model

- Learnability principles & design patterns
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Microsoft Word E3

The spelling check is complet=,

@ Text set o (no proofing) was skipped. To find {ho proofing) text, click
Edit/Replace, click More, click Format, click Language and choose {ho
proofing .

Source: Interface Hall of Shame
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- Working memory
— Small: 7 £ 2 “chunks”
— Short-lived: ~10 sec
— Maintenance rehearsal fends off decay (but costs
attention)
- Long-term memory
— Practically infinite in size and duration

— Elaborative rehearsal transfers chunks to long-
term memory
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