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CS408

Project-oriented course in which students
design, develop, test, validate, and present
a software system in a team.



“What goal to keep in mind
as we design our 408 system?”

Usability
“What process should my team follow

while working on a 408 project?”

User-centered design
as a guiding principle
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Saturday, January 13

‘_ Earflier Today

| /\ EMERGENCY ALERTS

Emergency Alert |
| BALLISTIC MISSILE 'l' IREA

Twitter @wpugh/via Reuters



0000 T-Mobile Wi-Fi = 08:54 50% W ¢

Q Search )

Recent (X
/A\ EMERGENCY ALERTS 8m ago

Emergency Alert
_[eT20 I There is no missile threat or danger
palamass. oy to the State of Hawaii. Repeat.
NEXT RIGHT | = False Alarm.

A\ EMERGENCY ALERTS 46m ago

Emergency Alert

BALLISTIC MISSILE THREAT
INBOUND TO HAWAII. SEEK
IMMEDIATE SHELTER. THIS IS NOT
A DRILL.

Anthony Quintano/Civil Beat/AP, @MorganMyrmo on Twitter



Hawaii Emergency Management Agency



Hawaii Emergency Management Agency via Hawaii News Now



1. State EOC

1. TEST Message

DRILL-PACOM (DEMO) STATE ONLY
False Alarm BMD (CEM) - STATE ONLY
Monthly Test (RMT) - STATE ONLY
PACOM (CDW) - STATE ONLY

Richard Rapoza / Via Hawaii Emergency Management Agency



“Stupid users keep making mistakes
when using this simple feature.”

“I built this really cool thing.
ow come nobody uses it?”




Human Error?
No, it's BAD DESIGN.



You're not the user.

« System needs to communicate with users.
—Users are NOT LIKE YOU.

e The user is ALWAYS RIGHT.

—Usability problems are the designer’s fault.



Computer Interaction ~ Human

system interface user




User experience models
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Implementation model Conceptual model Mental model

%} (—Worse Better =3 @

Technology-centric User-centric
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Example from https://medium.com/@vinoth3.141/mental-model-ux-64e7a9d2a03f



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?

« Safety: are errors few and recoverable?
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Learnability
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Photo by Hyunjong Lee



Better Learnability?




Desktop metaphor

] 2

Trashcan metaphor




Consistency

Gmail GCmail
Mail ~ Contacts -~
COMPOSE NEW CONTACTY
Inbox « My Contacts (276)
Starred AUPs (1)
Sent Mall Starred in Androsd
Drafts (3) « Circles (303)
All Mail Work (303)
UID (30) 2 : 0
" Dot srgeetat g 1 D (3 100% I o]
Internal: External: Metaphorical:
with itself with other Uls or the with the chosen

real world interface metaphor



Page title

NORMAL NORMAL k]

Input tex|

Permissions

Lorem ipsum dolor sit amet,
consectetur adipisicing elit, sed

do eiusmod tempor incididunt

BUTTON BUTTON
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External Consistency:
Design Guidelines

material.io/guidelines

"Develop a single underlying
system that allows for a unified
experience across platforms and
device sizes.”


https://material.io/guidelines

Affordances

Certificate:

Certficate of (blank)
Centficate of Achievement
Create Your Dwn Award
Customer Service Award
Distnguished Service
Employee of the Month
Leadership Award
Outstanding Performance
Salety Award

Sales Award

Team Player Award




Affordances







Wea 53 Thu 54

Feedback Matters

Free concert!

- Jazz Bands Spring Concert -

Sunday, April 16, 8:00pm
Add to Calendar
B Flight to Denver ——Budtey-MamrDmmg-Roonr—

When

Fri, May 5, 3:28pm - 8:.07pm
Where  Boston BOS map

This event was automatically created from an email.




Explanation of the system’s model

Customers Who Shopped for Concept Board Game Also Shopped For




Efficiency



4 N

Ul Techniques for Improving Efficiency
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il calendar 6.813/6.831 spring 2012
B& CrowdCamp @ CHI2012 Shared
il CSCW on Follow the Crowd Shared
il HCI Seminar Invites Shared
Open %
toskin: [ ectres 2 e -E@ X O ook
i Name ~ ~
i] 3 of Shame & Fame cot
Hstory
Zgﬂ' 1pctures-only.pot
_j g;:;’uw- ot
My Documents | U).3.00t P e L
ﬁ_}‘mev.w: 2
V. J‘A_w( i
S ?::::: e
8700t
= B)s. oot — awu—yes eatsn
—'I _‘}.8:;:.'8-«*7 oot
Fovorites | f)0.00t v
< >
Myg’\?vi Cerbsed A B LL‘ M |
Places Fles of 1ype:. [as Powerpant Presentations (*.pot; *.0ps; *.pat * him; "1 ¥ Cancel

Close BW
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Save as Pictures...
Save as Movie...

Share >

Reduce File Size...

LO4-learnability-efficiency.pptx
6470-usability.pptx
module-shortcuts.pptx
module-fitts-law.pptx
module-chunking.pptx
ng-learnability.pptx
LO3-learnability-contd.pptx
hofs-aggregation.pptx
crowd-computing-seminar-talk.pptx
EECS_ppt_R1_optionB.pptx

dannl

danneel harris
danner boots
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danny phantom
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2,210 000 results
897 000 results
3,240 000 results
close




Fitts's Law

* The time required to rapidly move to a target area is a
function of the ratio between the distance to the target
and the width of the target.




Mac vs Windows
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Personalized Interfaces

Typical Motor Ability Mouse User With Impaired Dexterity
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http://www.eecs.harvard.edu/~kgajos/research/supple/




Safety



Dangerous Actions Should be Far Apart

e Open L
Prink
Remove

nd an Excel 111

-alled camer 3ra.

B | have only (  <°PY ir v o (o @ Z
" 3 well. | ,

Select all Delete Replvue

6.813/6.831 on Piazza SR the last dataser;omynowr de
Activity Digest since 5:00PM for 6.813/.. Alexander Alexandrovich Ivanov

Your email preferences are currently set to a

d-hour Auto Digest, so you'll receive at most

Activity Digest since 5:00PM for 6.813/6.831 on Piazza
6.813/6.831 on Piazza 1:40 N ae ANea O
Activity Digest since 9:39PM for 6.813/...

Your email preferences are currently set to a 4-hour Auto Digest, so you'll receive at most one
6.813/6.831 on Piazza o 1o email every 4 hours. You can customize your email preferences from your Account Settings page

Activity Digest since 5:32PM for 6.813/... in the top right of your dashboard.




Confirmation Dialogs: Good or Bad?

g niimanor 1y "t Inter net plores J
»
€ O 18] B G Pues Grres @ o
B Nipeiocabon/Confmetiond.ems v D You are about to permanently delete this document

Reservor Dogs ™ I'm Sure

Puip Fiction ™ I'm Really Sure

Natural Bom Killey SR Tnorat EXplorer a

12 Monkeys m Delete

| \b Are you sure you wank to delete Natural Born Kilers?
ox J[ come |

£] Done S Local intranet

Save Message

\?P Message has not been sent. Do you want to save the message in the Drafts folder?

Are you sure you want to quit?

Don't Save Cancel || Save | M Cancel | [ FQue




Confirmation Dialogs:
Use for Rare, Crucial Actions

[¥] Issues

-

Are you ABSOLUTELY sure?
A Unexpected bad things will happen if you don't read this

This action CANNOT be undone. This will delete the elm232/Namebir
repository, wiki, issues, and comments permanently.

Please type in the name of the repositary to confirm.

| understand the consequences, delete this repository

Danger Zone ™

from github



Gmail Keyboard Shortcuts

Action Shortcut
Move focus to toolbar ’

Select conversation X
Toggle star/rotate among superstars s
Archive e

Mute conversation m
Report as spam !

Delete B
Reply r

Reply in a new window Shift +r
Reply all a

Reply all in a new window Shift +a
Forward f

Forward in a new window Shift + f



Error Messages

€) Invalid Request e be polite, non—blaming

Your requestis invalid

Please correct the following: ® b e p re Ci S e

® ‘41111111 1111 1111'is not a valid Visa Card Number. Please enter only the numbers

« speak user’s language

Make a complaint, give us a compliment or leave some feedback

java.net URISyntaxException: lllegal character in query atindex 113: e restate t h e | N p ut

http:/leforms.exeter.gov.uk/Ef3/General jsp?form=ComplaintsCompliments&
page=CompConfPage&error=S&errortext=Failed to send Email: Email send error:

How 00 you rate this |
information / senice?

rY-Y * suggest how to fix




Intelligent Search

« Google Photos uses automated object recognition and
tagging in their search interface.

“— nver X

& sunm, 2016 Apr 29,2016

i-l-

—-"

Apr 8,2016 ¥ Mar 2, 2016 v Feb 21,2016

4 pr— -




Intelligent Search: cost of failure

—
View image on Twitter

Graduation

jackyalciné W Follow
. @jackyalcine

Google Photos, y'all fucked up. My friend's not a gorilla.
10:22 AM - 29 Jun 2015

4« 133186 1999

http://mashable.com/2015/07/01/google-photos-black-people-gorillas/#v3QwNébxTugX



What Properties Does
Good Software Have?

e Performance
e Cost

* Security
« Maintainability

« Size « Modularity
 Reliability * Intelligence

 Standards o Usablllty

* Marketability



Designing Usable Software:
User-Centered Approach



Laseau’s Funnel

i,

Design Process

Elaboration of >< Reduction of

Ideas Ideas

https://divergentmba.wordpress.com/2011/03/14/sketching-user-experiences-by-bill-buxton/




https://www.linkedin.com/pulse/bill-buxtons-design-funnel-frank-kloos



User-Centered Design Process

%@ ROTOTYPE



Needfinding

Team CCR, Stanford CS247, Winter 2009 | Stanford d.school



Popular Methods for Needfinding

e Interview & Observation
« Contextual Inquiry

— In the user’s actual work environment, discussing actual work
products

— Establish a master-apprentice relationship
* Participatory Design

— Include a user directly on the design team

— When domain expertise matters



Insights
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Point of View

* Focus on ONE meaningful challenge.

* "a unique, concise reframing of the problem that is
grounded in user needs and insights.”

|deas from Stanford CS147, James Landay



POV Example

e \We met

— a young millennial living in Daejeon.

* We were amazed to realize
— he protects & preserves clothing by not washing them often.

* |t'd be game-changing to

— help him care for his clothes while keeping them clean.

Example from Stanford CS147, James Landay



* Tide Total Care keeps your
1 TIOE'S BEST
colors like new. chlon Care

» Protects Colors -- Conditions
wash water to help prevent
damage from chlorine and
mineral deposits

« Maintains Finish -- Helps
maintain the smoothness
and overall texture of your
clothes by reducing the
friction between fibers that
occurs during washing and
daily wear.




Insights

“We met..."” “We were amazed to realize...”  “It'd be game-changing to...”



For each POV,
come up with HMW questions

* How Might We...”?

« “Might” helps you defer judgment.
« Go for quantity.

* Encourage wild, open ideas.

* Too narrow: "HMW create a cone to eat ice cream
without dripping?”

» Too broad: "HMW redesign dessert?”

 Proper: “"HMW redesign ice cream to be more portable?”



For each HMW,
come up with solution ideas

Extreme in some way

ultra-learnable

ultra-efficient

ultra-safe (preventing all errors)

for illiterate users

for blind users

for children

for the elderly

for use while driving

for other extreme users, context, situations
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Prototype

"A representation of a design,

made before the final solution exists.”
Moggridge, Designing Interactions



Prototyping a
Computer
Mouse

https://www.youtube.com/watch?v=0LQr1Flold0



"Even best designers are
wrong the first time.”

"Multiple prototypes
matter so that you can
compare and test your
assumptions &
hypotheses.”

"Offends engineers.”

https://www.youtube.com/watch?v=0LQr1Flold0



Paper Prototyping
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Hanmail Paper Prototype

* What are some of the useful techniques?




Why Paper Prototyping?

Fast to build

Easy to change
— Even during a user test
— No code investment

Focuses attention on big picture

— Designer doesn't waste time on details
— Customer makes more creative suggestions, not nitpicking

Nonprogrammers can help
— Only kindergarten skills are required



Wizard of Oz Prototyping

B

http://www.slideshare.net/emanabedalwahhab/prototyping-34600987



Kramer's Moviefone




Wizard of Oz Prototyping

Simulate machine behavior with human operators
Make an interactive prototype without (much) code

Rapidly test the prototype with people
— Higher fidelity than paper
— Lower cost than actual implementation

Simulations might misrepresent, wizard training & fatigue



Video Prototyping

Select Category = Menu =P
- >®>§>“‘E>” 1Y 4 ?))ﬂ)‘g)r@w‘)@}

Catmpones  Wre st Wt Cat Loceten  Paymeen

Very hungruy...
| want some delivery food!

Chicken B

Cheese Chicken Garfic Chicken
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; )
d Rice ‘
Y Seuced Chicken
— 2 N Y . . s e

https://www.youtube.com/watch?v=tLBOZJ1M2J4



Video Prototyping

Capture rich & real context, illustrate context of use
Great communication tool, portable

Connects Ul and task

Full usage scenario needs to be thought out

Good storyboards & paper prototypes can
yield quick videos

Not interactive
Can be caught up in detail



Prototype Tools

* Photoshop, Powerpoint

 Balsamig Mockup, Marvel,
InVision, proto.io, ...
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Team CCR, Stanford CS247 Winter 2009



Types of User Testing

* Formative evaluation
— Find problems during iterations
— Often in lab, with chosen tasks
— Qualitative observations (usability problems)

* Field study
— Find problems in context
— In real context, on real tasks
— Mostly qualitative observations
« Controlled experiment
— Tests a hypothesis (e.g., interface X is faster than interface Y)
— Often in lab, with chosen tasks
— Mostly quantitative observations (time, error rate, satisfaction)



HOW TO INVITE FRIENDS FOR THE NEXT MEAL

|

Presentation &§ Communication

IN A MINUTE

NNNNN

It only takes 3 Steps
1. Startup FoodEx

2. Select friends nearby.

3. Press Sepd!

!

\

Stanford CS147, Fall 2008 | HCI@KAIST 2017 Workshop









CS374 Design Process Example

DPO] Week 03: Team Formation
DP1] Week 04: Needfinding

DP2] Week 06: Storyboards

DP3] Week 07: Paper Prototyping
DP4] Week 09: Lo-fi Prototyping
DP5] Week 11: Mid-ti Prototyping
DP6] Week 13: Hi-fi Prototyping
DP7] Week 14: User Testing

DP8] Week 16: Iteration & Wrap-up




Takeaway Messages

It's not human error. It's bad design.
Usability: learnable, efficient, & safe (# good-looking)

User-centered design process
— Empathize = Define = Ideate = Prototype = Test

Use different prototyping methods for your needs.
Talk to users well before you have a final solution.

lterate. Multiple times.



