CS 315 — Intro to Human Computer
Interaction (HCI)
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The Design Process [koberg & gagnall

I. Acceptance

7. Evaluation

2. Analysis

Design Process

6. Implementation 3. Definition

5. Idea selection 4, |deation
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|. Acceptance

2. Analysis

Acce pta n Ce 7. Evaluation

Design Process

6. Implementation 3. Definition

» Getting started
= Because of a deadline
= Because of possible reward
= Because you are forced to
e Commitment
o Time
o Resources
= Responsibility
* Key is to set motivation

5. ldea selection 4, |deation
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|. Acceptance

2. Analysis

Analysis i

Design Process

6. Implementation 3. Definition

* Understand users and tasks

* Who are the users?

» What are their tasks?

» Observe and test, don’t guess

 Tools
= Notebook
o Tape recorder
o Camera
= Video camera

5. ldea selection 4, |deation
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|. Acceptance

7. Evaluation

D efi n it i O n Design Process

6. Implementation

2. Analysis

3. Definition

1 FOCUS On the prOblem 5. Idea selection 4. |deation
= Choose appropriate level of detail

» Posing the right problem is critical, neither too
narrow, nor too fuzzy



|. Acceptance

I d e a t i O n 7. Evaluation

2. Analysis

Design Process

° Brainstorming 6. Implementation 3. Definition
o Stretch mental muscles
Loosen up with simple games - Idea selection 4. Ideation

Do homework

Seed with related ideas/objects
s Get physical

Sketch

Make models

* Act out

= |DEO rules

One conversation at a time

Stay focused

Encourage wild ideas

Defer judgment

Build upon idea from others

« Aim for quantity, hope for quality ©



|. Acceptance

2. Analysis

ldea Selection

Design Process

6. Implementation 3. Definition

» Define importance of each idea
= Does it address problem 5. dea slecton 4. ldestion
Will target users like it
Is hardware available
|s software available
What is the cost
= Market window
» Rank ideas according the your criteria
* Pick top N
= Choices depend on resources and stage of the project
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|. Acceptance

2. Analysis

Implementation

Design Process

6. Implementation

3. Definition

» Scale up low -> high fidelity
= Low-fidelity (quick, cheap, dirty)
- sketches, paper models, foam core, ...
= Medium fidelity (slower, more expensive)
* Flash, JavaScript, AJAX, ...
= High fidelity (slowest, most expensive)
* The full interface

5. ldea selection 4, |deation



|. Acceptance

2. Analysis

Evaluation

Design Process

6. Implementation 3. Definition

* Prototype Walkthroughs

5. ldea selection 4, |deation

Observer
(or video camera)

A bt slow for a computer
- but it works!

1

User —== — "Computer

Interface elements
Interface




Your Brainstorming Sessien
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Psychology of Creativity

» Conformity: the enemy of creativity

* Pressure to conform affects judgment and
perception

» People in minority will adopt majority opinion and
even manufacture their own explanation for them
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Enhancing Creativity

» Thinking outside the box

= Draw a series of 4 straight lines through all the points
below, without lifting pen from paper
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Why was this hard?

» We adopt expectations about the solution
o Based on conventions
o Based on what we believe
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Creativity and Dissent

» Authentic dissenters:
= People who really disagree with the group
= Can enhance group creativity

» Their opinion needn’t be right, but they can free the
group from stagnant thinking

» The originality of the minority stimulates the
majority
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IDEO’s Brainstorming Rules

» Sharpen the focus

 Playful Rules

* Number your Ideas

* Build and Jump

» The Space Remembers
 Stretch your Mental Muscles
» Get Physical
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The Space Remembers

» Covering whiteboards or
papering walls with text is
extremely useful in group
work.
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Stretch your Mental Muscles

« Warmups: word games, puzzles

» Get immersed in the domain:
go visit the toy shop, or the
bicycle shop, phone shop etc...

* Bring some examples of the
technology to the brainstormer
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The state or HCl art has gone way
0@ST AEUIEIOMN.0o0o

.... though reality doesn’t quite reflect that yet
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Three levels for better design:

» Guidelines

= Very specific rule sets usually centered on
organizations or commercial entities

* Principles
= Mid level of abstractions
» Theories and Models
= Universal notions, capable of being predictive



Guidelines
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Guidelines

» Shared language
» Best practices
 Critics
= Too specific, incomplete, hard to apply, and sometimes
wrong
* Proponents
o Encapsulate experience



Ry

Guidelines

» By far the most heavily documented

= Each set of guidelines is an HCI universe unto itself
* Well known guidelines include:

= Apple Human Interface Guidelines

= Windows User Experience Interaction Guidelines

= Android User Interface Guidelines

» We will focus on specific tidbits of interest from
assorted guidelines documents
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National Cancer Institute

» 388-guideline set for web pages
o Standardize task sequences
Ensure that embedded links are descriptive
Use unique and descriptive headings
Use radio buttons for mutually exclusive options
Develop pages that will print properly
Use thumbnail images to preview larger images
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W3C guidelines for accessibility

* Provide a text equivalent for every non-text element

* For any time-based multimedia presentation
synchronize equivalent alternatives

» Information conveyed with color should also be
conveyed without it

» Title each frame to facilitate form identification and
navigation
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Organizing the display

» Smith and Mosier (1986) offer five high-level goals
= Consistency of data display

Efficient information assimilation by the user

Minimal memory load on the user

Compatibility of data display with data entry

Flexibility for user control of data display
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Eile Edit View BFERL{= ol Help

LP~BOX \t M5M.com

- Add to favorites...

‘ Add to Favorites bar

Organize favorites...

Favorites Bar

Microsoft Websites

MSM Websites

Websites for United States

il Messenger My MSM  Bing

=nu What's your

| MSM | Imay

'l N8

4
3

us news world news politics

MONEY
‘today’
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IES

.msn.com/ o~ x4 mwwmsncom/Tocid=iehp
=
s Help m Help
Delete browsing history... Ctrl+Shift+Del Delete Browsing History... Ctrl+Shift+Del .
InPrivate Browsing Ctrl+5Shift+P InPrivate Browsing Ctrl+5Shift+P
ugge
Tracking Protecticn... | . Diagnose Connection Problems...
ActiveX Filtering Reopen Last Browsing Session
s Ll e S | InPrivate Filtering Ctrl+Shift+F
Reopen last browsing session InPrivate Filtering Settings
. Add site to Start menu 3
¥ iseng Pop-up Blocker 4
Ll £ ] SmartScreen Filter 3
- dps
Pop-up Blocker ' g Manage Add-ons
SmartScreen Filter 2 'i
Manage add-ons ! Compatibility View
| Compatibility View Settings
Compatibility View
Compatibility View settings Subscribe to this Feed... m
Feed Discovery 3 n
Subscribe to this feed... Windows Update
Feed discovery 3 . CA
Windows Update Developer Tools F12
F12 developer tools ol “ e
OneMote Linked Notes GQIQY\I nf Al
Send to OneMote
Internet options
= Gabor rushed to hospital = Women
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Entering phone numbers

Phone:

Phone: { )]
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Getting the user’s attention

» Wickens and Hollands (2000) offer these techniques
for getting the user’s attention:
o [ntensity
= Marking
o Sjze
Choice of fonts
Inverse video
Blinking
Color
Audio

a
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Use of color
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Use of colors and symmetry
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Bad Ul makes children cry
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[l | \ “__ ;n | |
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YOLIR MRIN-GAME SAVE DRTA?

THIS WILL ERASE YOUR GAME PROGRESS
BUT UNLOCKED CHARRCTERS AND
COMSTRUCTION KITS WILL REMRAIN
UNLOCKED.

DATA |
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Caveat on notification

* Notification is an area where trade-offs may occur:
= Boy-who-cried-wolf syndrome

= Sound saves display real estate, but like visual
attention grabbers, must not be overdone
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Facilitating data entry

» Smith and Mosier (1986) offer five high-level
objectives as part of their guidelines for data entry

Consistency of data-entry transactions

Minimal input actions by user

Minimal memory load on users

Compatibility of data entry with data display

Flexibility for user control of data entry
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Principles

* More fundamental, widely applicable, and enduring
than guidelines

Need more clarification

Fundamental principles
= Determine user’s skill levels
o |dentify the tasks

 Five primary interaction styles

Eight golden rules of interface design
* Prevent errors

Automation and human control
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“Know thy user” Hansen (1971)

«  Corollary: If you think you know thy user, think
again
« Age, gender, physical and cognitive abilities,
education, cultural or ethnic background, training,
motivation, goals and personality
*  Design goals based on skill level
s Novice or first-time users

Knowledgeable intermittent users
= Expert frequent users

«  Multi-layer designs
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Wizards
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Novice Users

DOGBERTS TECH
SUPPORT

IF YOU BOUGHT

YES, WE DO CLAIM IT, THAT'S PROOF
THAT OUR SOFTWARE YOURE AN IDIOT.
IS IDIOT-PROOF. ,

\ |
/
N N

© Scott Adams, Inc./Dist. by UFS, Inc.

scottadams ® acl.com

www.dilbert.com

5% 02006 Scott Adams, Inc./Dist. by UFS, Inc,
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Accommodating multiple user profiles

» Are we designing for all profiles? Or just a subset?

» Multi-layer, level-structured, or spiral interfaces
= Novices get training wheels
o |ncreased proficiency enables increased functionality
= Multiple layers include both software and
documentation
* Not unlike progressing through a modern video
game
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Examples

Expert or Novice | Enter:Next

Are you A novice ?
An expert?

Press ENTER for the route chosen

The user may choose one of two possibilities.

With the first possibility, the NOVICE, the user will be asked about
general details only. However, the system will provide him/her with
important guidelines that will suit most of his/her requests.

With the second possibility, the EXPERT, the user will be free to
provide more details and use his/her expertise to define work
conditions.

The system will provide him/her with both general and detailed

guidelines.




Know thy domain

° |dentify the tasks

»  Task Analysis usually involve long hours observing and
interviewing users

° Decomposition of high level tasks
g Relative task frequencies

TASK
Query by Update CQueryacross  Add Evaluate

Job title Patient Data Patients Relations  System
Murse 0.14 0.1
Physician 0.06 0.04
Supervisor 0.01 0.01 0.04
Appointment

personnel 0.26
Medical-record

rmaintainer 0.07 0.04 0.04 0.01
Clinical

researcher 0.08
Database

programmer 0.02 0.02 0.05
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Choose an interaction style

*  Direct Manipulation
*  Menu selection

*  Form fillin

«  Command language
*  Natural language
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Command Language

cv Telnet daimi.au.dk

Red Hat Linux »eleaze 7.1 (Seawolf)
Kernel 2.4.9-31znp on a 2-proceszor 1686
login: madss

Pazsword:

# Welcome to the Daimi mailserver. In most cases it will be more appropriate =
#* if you log onto the host alias bl
ad ]
- fresh=-horse .daini.au.dk "
- »
# which iz also reachable from outzide the fFirewall. "

Try1ng fFind a remote host
guezs dizpla
gPLg? iz dhnu 11 51 ;?
rn.-i.l:l sPdainiz"15 EHEEN
total 188

druxr=xpr=x 3 madss USErs 4896
drwxp—xp—x 37 woot o0t 4876
B e 1 madssz wsers 4517
~p— 1 madss USers (1]
—p——p——p—— 1 madss USEPS 61
Fr——p—p—— 1 madss users 18548
—p——p——p—— 1 madss USEPs Saa4
drvwxr=xr=x 8 madss users 4896
PP —p—— 1 madss USePrs L2ay
—p——p-—p—— 1 madss usSers 1987
I a3 ol 1 madss USEPS 1491
PP — 1 madss UZEPE 4hb
1 madssz WICrs )
1 madss USEPS 284
1 madss USEPE 11824
. 1 madss users 3591
—p——p——p—— 1 madss uSers 4537 :
R k% Dl S 1 madss users 4818 : xinitrc
L S T 1 madﬂs USEPS B Apr 21 13:20 my-important—file
I e e 1 dss uSers B Apr 21 13:28 my-very-important-file.doc
[nadssBdaimiz "15 2
4] | v

5




R,

Form Fillin

Name:|

H.Lidress:l

City:| ctate | =] 2|
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Menu Selection

2 Untitled - Notepad
File | Edit Format View Help

Undo Ctrl+Z2

Find Next F3 !

Replace... Cirl+H

Select all  Cirl+4
Time/Date FS

: [T T T PP errre—— 4D I-_|E||:|
Q- O [HRE G P
. Address éEl http:/fwww .microsoft.comfoffice/ J

r — Miumsuf‘r

Office

55,

DOffice Home | FAQ | Site Map | Office Worldwide

Search This Site Office imj

Waord
2
Advanced Search o k
- PowerPoint

Office Home Accass -

Product Information FrontPage on
Publishar

How to Buy Microsoft Project : F

. Visio

Technical Resources MapPoint

Using Office Data Analyzer
Dffice System

Downloads tio
w
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Direct Manipulation

@ portscanner

File Edit View Favorites Tools Help & File Edit LT Font FontSize Style
: - dim] (m Mac Painting Eaaae e weae e
E @ Back - . J > () Search - Folders -E @ ’ '
: d LI 7 Ft_:' 1 DA lasso — | ¢~ | L_3| « selection
: Address |[E| D: \a-privat\projekter\java-projekter portscanner ! SN scroll — | €7 A | + text i border
B ﬁ area fill — ﬁ] @ | ~ spray paint \ — [ fm}e &r:or?gr'f
Folders x MName = i |2 s e fﬂldlh)‘ multiple
) brush — | g « pencil e copy spacing
 IModkun?) o | : Gd] My TableModel . java -
] EP IMockup % Portcanner.java e . .y fnes ol S| £P] o araini
I FileExplorer k ':'Drt'"]'au I O|- =
= . 1
IC3) UnitTest]AQOSeminar g PortFactory Java ole gatiem sittiés
=) modules purtscanner.mds ool helow O[®] | jiea d:_¢ “ =5
I3 multimedielaering & portscanner. dsk shapes | |O| @] [ shapes @
=) nakedobjects Q portscanner . html | & o @
) nakedobjects-1_1_5 -..'=Z.: F'cnrtScanner.a'u'a e | &K @
|3 portscanner portscanner.jpr =
B prog_sysudy Pru::gressEiarP'aneI.mjau - g . 25 R RR SRS 8
[5) serviets a8 ProgressBarPanel java / 74 AR BB eI s .o
IC5) Swing_forsog — readme, txt
resultatTableModel, ~jav



Natural Language

w...vodafone IE & 21:31 : 51% @D .l ATE&T 4G 11:02 AM
vvhat can | nelp you witn'¢

€6 Siri what's the best
66 What's the best cell

phone ever %
The one you’re holding.

This might answer your
question:

Input interpretation

best by customer
mobile phones review average

Resuit

Nokia - Lumia 900 4G
Mobile Phone - Cyan (AT&T)

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
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The 8 golden rules of interface design

Strive for consistency

Cater to universal usability
Offer informative feedback
Design dialogs to yield closure
Prevent errors

Permit easy reversal of actions
Support internal locus of control
Reduce short term memory

O NV WNPRE
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Nielsen’s Take: Ten Usability

Heuristics

Simple and natural dialog
Speak the user’s language
Minimize user memory load
Consistency

Feedback

Clearly-marked exits
Shortcuts

Good error messages
Prevent errors

10 Help and documentation

LN kWNE
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Tognazzini’s Take: Sixteen
First Principles

Anticipation

Defaults

Human Interface Objects
Protect the User’s Work
Autonomy

Efficiency of the User
Latency Reduction
Readability

9.  Color Blindness

10. Explorable Interfaces
11. Learnability — Limit Tradeoffs
12. Track State

13. Consistency

14. Fitts’s Law

15. Use of Metaphors

16. Visible Navigation

XN AEWNE



R A

Discerning Patterns in the Rules

» Despite variations in phrasing and emphasis, certain
common themes emerge among these (and other)
sets of golden rules — this should give you an idea
for prioritization and generality

* One way to reason about these rules objectively is to
relate them to how they influence the five metrics of
learnability, efficiency, memorability, errors, and
subjective satisfaction

* |t remains to be seen whether these rules will
converge into the “one, true HCI rulebook”
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“One Rule to Rule Them All” — Prevent

Errors

« If there is any single golden rule that distinctly rises
above the rest, it would be Shneiderman #5: Prevent
Errors (a.k.a. Shneiderman #6, Nielsen #8 and #9, Tog
#7 and #13)

» Consistency and feedback also enjoy multiple
appearances in these lists, but they don’t have the
same bang-for-the-buck as error prevention
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Prevent errors

» Make error messages specific, positive in tone, and
constructive

» Mistakes and slips (Norman, 1983)

* Correct actions
o Gray out inappropriate actions
o Selection rather than freestyle typing
= Automatic completion
» Complete sequences
= Single abstract commands
s Macros and subroutines
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Integrating Automation vs. Control

» Sanders and McCormick (1993) suggest that we play
to a human being’s strengths as opposed to a
machine’s:

» Avoid routine, tedious, and error-prone tasks —
automation

* Focus on making decisions, dealing with the
unexpected, and planning for the future — control

» A corollary to control is predictability — we generally
don’t want the computer to “have a mind of its own”
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Integrating Automation vs. Control

» The FAA says it well: “improve system performance,
without reducing human involvement” and “train users
when to question automation” (2003)

» Automation vs. control grows in significance as
anthropomorphic and adaptive user interfaces grow in
popularity and sophistication

» Microsoft’s Office Assistants (or sometimes, Microsoft
Office itself)

» Assorted “bots” and pseudo natural-language interfaces
(online help, search engines)

* “Trained” spam filters

» Amazon and others’ “your store” or “your page” features



Humans Generally Better
Sense low-level stimuli
Detect stimuli in noisy background

Recognize constant patterns in varying
situations

Sense unusual and unexpected events
Remember principles and strategies

Retrieve pertinent details without a pri-
ori connection

Draw on experience and adapt decisions
to situation

Select alternatives if ariginal approach
fails

Reason inductively: generalize from
observations

Act in unanticipated emergencies and
novel situations

Apply principles to solve varied prob-
lems

Make subjective evaluations
Develop new solutions

Concentrate on important tasks when
overload occurs

Adapt physical response to changes in
situation

Automation and human control

Machines Generally Better
Sense stimuli outside human's range
Count or measure physical quantities

Store quantities of coded information
accurately

Maonitor prespecified events, especially
infrequent ones

Make rapid and consistent responses to
input signals

Recall quantities of detailed information
accurately

Process guantitative data in prespecified
ways

Reason deductively: infer from a general
principle

Perform repetitive preprogrammed
actions reliably

Exert great, highly controlled physical
force

Perform several activities simultane-
ously

Maintain operations under heavy infor-
mation load

Maintain performance over extended
periods of time



