User Interface Design




User Interface Design

* Think of examples

* Good examples, personal favorites, smart UIs

* Poor examples, the ones you really hate to use

» and reasons for your verdict




This Lecture

» Cover some basics of UT design
- This is the field of Human Computer Interaction

+ Won't cover implementation technologies
- Java Swing, jQuery+CSS, YUI, Adobe Flex, etc

+ Won't cover special interfaces such as cell
phones, fax machines, cars, etc




Principle

+ UI design is more like film-making than
bridge-building
- About communication
- Requires understanding audience
- Requires specialized skills
- Requires iteration




Principle cont.:

+ Design for people
- people's tasks, goals, and values drive development
- work with users throughout the process

* (rare, reqular, extreme users)

- assess decisions from the vantage point of users, their
work, and their environment

- pay attention to people’s abilities and situation
- talk to actual(!) experts




Observing Users: Need finding techniques

* "You can observe a lot just by watching" Yogi Berra

» b key things to learn with participant observation
1 What do people do now?

2 What values and goals do people have?

3 How are these particular activities embedded in a larger
ecology?

4 Similarities and differences across people
5 .. and other types of context, like time of day
6




User Interface Design

+ After data modeling?

- for information systems.
- for video games.

* By a specialist?

- for mass-market software.

- for in-house systems.

- Yes
- No

- Yes
- No




Design alternatives

- Novice users

+ Expert users




Design alternatives

* Novice users
- Menus
- Make it look like something else (analogy)
- Simple
- Expert users
- Commands

- Specialize to make users efficient
- Powerful




Human Factors

1. People have limited short-term memory
(about 7 items of information)

2. Users make mistakes, especially under stress
or under information overload

3. Users have differing capabilities and
interaction preferences




UI Design Principles

+ User Familiarity

- UT should use terms/concepts drawn from the
experience of users

- Consistency

- Comparable operations activated in the same way

* Minimal Surprise

Recoverability from errors

- User Guidance

- UT should provide context-based help and
meaningful feedback when errors occur




Examples

+ Familiarity:
- What objects should an air traffic control
software provide to users?

- Consistency:

- How many of you use emacs/vi as well as a
different text editor?

+ User Diversity:
- Some users may be color-blind

10




Golden Rules

* Place the user in control
» Reduce the user's memory load
- Be consistent
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Place the User in Control

* No modes (i.e., different modes of operation:
e.qg., editing vs viewing)
- Use a new window instead of a hew mode
- Make modes visible

- Undo

- Users make errors, probably several in sequence

- Macros

- For power users

- Hide technical details 12




User Interaction

Direct manipulation

- User interacts directly with objects on screen
(e.g., with mouse or finger)

- Fast and intuitive but requires visual metaphor

Menu selection

- Avoids user errors but slow for experienced users
Form fill-in

- Simple data entry but could be long

Command language (Unix)
- Powerful and flexible, high learning curve




Obtrusive Assistance

Microsoft Office Assistant “Clippy the Paperclip”

Celebrate |
0 Clippy’s demise!

Further reading:

Luke Swartz, Why people hate the paperclip: labels, appearance
behavior and social responses to user interface agents,

MS thesis, Symbolic systems program, Stanford U, 2003 »




Nonobvious choices

Effects
[ strikethrough
[V Daouble strikethrough
[ superscripk
[V Subscripk

[~ shadow
[ Cutline

[~ Emboss
[v Engrave
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Reduce Memory Load

* Reduce demand on short-term memory
+ Establish meaningful defaults

+ Define intuitive shortcuts

» Disclose information progressively

» Use real-world metaphors

+ Speak user's language

+ Let user recognize, not remember
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Common techniques

* Menus with keyboard shortcuts
* Dialog boxes

- Tabs

- Toolbar
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Be Consistent

» Use visual interface standards
- for operating system
- for organization

- for product or set of products

+ Show context - keep user from getting lost

- E.g., with "frail”
+ System should explain itself
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UI Patterns
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Patterns are

» Things that repeat

» Solutions to common problems
» Tried and true solutions

+ Expert knowledge
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UT Patterns and Techniques

+ Jenifer Tidwell: Designing Interfaces
+ http://www.designinginterfaces.com/
» accessible online at SWEM:

* https://catalog.swem.wm.edu/Record/
3309452
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Two panel selector

0006 In (47 unread) =
1434 messages

e ® From Subject ‘Date Received 4
Andromeda Yelton Re: [arlington] ACE program? Jun 18, 2003 11:51 A o~
David Heller [AIGAExperienceDesign] Experience vs. UCD Jun 18, 2003 12:26 PM
David Heller RE: [AICAExperienceDesign] “team ownership” (was R... Jun 18, 2003 12:26 PM
David C. Jedlinsky Minority Report this Friday Jun 18, 2003 3:32PM
Kathy E Gill (summary) Question: Field Designation: 'Information...  Jun 18, 2003 m
Travis J.I. Corcoran [arlington] Arlington schools, tragedy of the commons  Jun 18, 2003 10:57pMm 4

4 Michael ). Saletnik Re: Hike Jun 18, 2003 11:09pM v

From: Kathy E Gill <kathy@DOTPARACON.COM:>

Date: Wed Jun 18, 2003 2:34:43 PM US/Eastern

To: CHI-WEB@ACM.ORC

Subject: (summary) Question: Field Designation: 'Information Architect'
Reply-To: Kathy E Gill <kathy@DOTPARAGON.COM>

Regarding my request for information about the use of “Information
Architect” as a title and the (apparent) heavy-handedness of the
Examiner's Board in Ohio, | discovered that the topic has been
discussed throughout our “community”.

Here is my summary. Thanks to all for the replies.

SICIA-L REFERENCES (5)

If you follow this link, you'll see an active discussion on this topic going

on through the The American Society for Information Science and Technology
(ASIST) special interest group in Information Architecture (SIG-1A), under
“BANNED IN OHIO™

http:/ /www.info-arch.org/lists/sigia-1/0306/

S

Ll

A
T ——
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Two panel selector

- When to use?

- You want the user to see the overall structure of the list, but
you also want the user to walk through the items at her/his
own pace, in an order of her/his choosing

- Physically, the display is large enough to show two separate
panels at once

+ Why?
- Tt reduces physical effort

- It reduces visual cognitive load

- It reduces the user's memory burden
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One-window drill-down

Watch Live TV.
TiVolution: Magazine

‘Network Showcases
Piok Programs to Record
ReadINEW Messages & Setup

d
Woe
S

A

Now Playing

| Friends Thu 6/22 |

Vi Galaxy Quest
Babylon 5
The Simpsons
Survivor
Talk Soup
Moonstruck
@) Flight of the Ibis

Thu 6/22
Thu 6/22
Thu 6/22
Wed 6/21
Wed 6/21
Wed 6/21
Wed 6/21
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One-window drill-down

- When to use?

- Many pages of content hyperlinked or
hierarchically organized

- You are building for a device with tight space
restrictions

- Even if you build for a desktop or laptop screen,

you may have a complexity limit
+ Why?
- Web-browser metaphor
- Keep it simple
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Extras on demand

Basu:: colors:

-I_l_-----
BT
NN E NN
EEEEEEEN
C 00 il e i

Custom colors:

L O T
L T

Define Custom Colars >> “

| 0K I Cancel |

2/

Basic colors:

B N
M T

ErEEEEEN
EEEEEEEN
EEEEET W

Custom colors:

N Y O I I B
Y I I B

Define Custom Colors >>

Hue: 120 Red: I

Sat: |240 Green: |128

| ColorISolld L ls_ Blue: lﬁ

| 0K I Cancel |

Add to Custom Colors |
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Extras on demand

- When to use?

- There's too much stuff to be shown on the page,
but some of it isn't very important.

+ Why?
- Simple UT is often better than a complex one,

especially for new users, or users who don't need
all the functionality you can provide.

28




Step by step instructions

FLIGHT WIZARD

[l What type of flight do you need?

\@2 *’ Roundtrip \O ) One way \@7  Multiple destinations

1 Are your travel plans flexible?

) I have specific travel dates ) My travel dates are flexible (popular US routes only)

] Where and when do you want to travel?
Leaving from:

~ -Select from the list- )

Going to:

- -Select from the list- :) H| Don't see the city you're looking for?
Departure month: Trip length:

' September 2004 +! | 1- 10 nights ' 4]

1 Who is going on this trip?

Adults: (age 19 to 64) Seniors: (age 65+) Children: (age 0 to 18)
(1 %) (o %) (0 %)
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Step by step instructions

- When to use?

- You are designing a UI for a task that is long or complicated,
and that will be novel for the user

- Those of you who design the UT knows more than the user
does about how best to get the task done.

- The user must be willing to surrender control over what
happens when.

*  Making decisions is an unwelcome burden for people doing certain things:
"Don’t make me think, just tell me what to do next."

Why?

- By splitting up the task into a sequence of chunks, you
effectively simplify the task

30
- Could be frustrating to experts: know your users well




Progress Indicator

(36% of ch04.doc Completed

®

Saving:

ch04.doc from time-tripper.com

[ - -

Download to:
Transfer rate:

Estimated time left 2 sec {1.10 MB of 3.20 MB copied)
P:\Jenifer_Tidwell\Patterns...\ch04.doc

981 KBJSec

[V]:Close this dialog box when download completes

Open
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Progress Indicator

- When to use?

- A time-consuming operation interrupts the UTI, or
runs in the background, for longer than two
seconds or so.

- Why:
- Users get impatient when the UT just sits there.

- Experiments show that if users see an indication
that something is going on, they 're much more
patient, even if they have to wait longer than they
would without a progress indicator "




Visual Fra

mewor

tell a friend

member sign-in

username
password

[ remember me

how does zipcar work? >

Zipcars live in your neighborhood! Rent
MINIs, VWs, cars that haul and more. By
the hour or day. Includes gas, insurance,
and parking. Simply reserve online and
drive away—no lines or paperwork.
Learn more

contact

Your business gets access to 100s of
conveniently located cars—24/7. Take
advantage of our special weekday and
hourly rates. We even provide outsourced
fleets and dedicated cars.

View 228 plans

press

tell a friend

How does Zipcar work?

Intro subway pass? Then Zipcar’s a cinch.

More Details First, you choose and reserve one of our
FAQs hundreds of cars. You can do that online

in about two clicks. (You can also use a

Home phone, if you'd rather. We're easy.)

Then you walk to your car's nearby
location.

Next, you use your Zipcard to unlock the

eta car.

zipcard
Then you drive away and return to the
same spot when you're done. See?
Simple.

Want more details? We can give you those.

about us | partners ission een benefits | contact us

It isn’t magic. It isn’t smoke and mirrors. It's really just reliable
and easy. Can you use a mouse or a telephone? Can you handle a

Run the Numbers
Use our Savings Calculator T Need It?

to figure out how much less  You can actually find out for
you could be spending on
transportation every month! simple questions!

Is it for me? >

22B: zipcar for business 2>

Zipear is easier to use than a fax
machine and twice as fun.

I Like Zipcar — But Do

yourself by answering two

press
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Visual Framework

- Design each page to use the same basic layout,
colors, and stylistic elements, but give the
design enough flexibility to handle varying
page content

- When to use?

- Look like one thing, deliberately designed:; it should
be easy to use and navigate

* Why?

- users know where they are and where to find things
34
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Clear Entry Points

+ Google's interface presents few, clear, task-
oriented entry points

- Useful for novice, infrequent users
- "Instant gratification”
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enter Stage

é( Flash File Edit View Insert Modify Text Control Window Help

3 2 4) @b Sat6:53 PM

Document size: | 550 x400 pixels | Background: [ .|  FrameRate: 12 fps

Untitled-1 Publish: Flash Player 6

) @
= Untitled-1 -
Tools ‘606 ol 1 v Color Mixer
R ¥ Timeline
= ‘ ®@0f s w0 15 20 25 30 35 4 45 50 55 60 65 85 95 )
/P e A R R S R R R SRR R AR R R R R R ot R R solid 19) G102 |[7]
[ Layer 1 7+ o O J
N CEE B: 204 |||
Alpha: [100% | [v]
O
T ! @O W 7 1 120fps 00 | (e — ) PIES -
w
& 4 1w 0
Al
#0066CC
A
¥ Color Swatches
v Components
N E Flash Ul Components
@ CheckBox DE‘ ComboBox
& vistsox (O3 pushButton
¥ Answers
Learning Macromedia Flash MX
What's New
Readme
a | Tutorials
v
™ ™S i Update Panel
— =4 Click Update to connect o Macromedia.com
B and get the latest content.

Update
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Center Stage

» Put the most important part of the UT into
the largest subsection of the page or window;
cluster secondary tools and content around it
in smaller panels

* Why?

- You should guide the user's eyes immediately to

the start of the most important information (or
task)
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Titled sections

Adobe

Products .  Resources

Support

Company info : Jobs : Search : Contact us

United States $

Purchase
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Titled sections

+ Define separate sections of content by giving each
one a visually strong title, and then laying them all out
on the page together

- When to use?

- There's a lot of content on the page, but you want to make
the page easy to scan and understand

* You can group the content into thematic or task-based sections
that make sense to the user.

+ Why?
- It makes the information architecture obvious

- The human visual system always looks for bigger patterns
whether they're deliberate or not




Card Stack

General I Secufityl Contentl Connectionsl Programsl Advancedl

—Home page

Address:

a bout:blank

IJse Current

Jse Default

I% You can change which page to use for your home page.

Jse Blank
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Card Stack

- When to use?

- There's too much material on the page
- the user's attention becomes distracted
* Why?
- The labeled "cards" structure the content into

easily-digestible chunks, each of which is now
understandable at a glance
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Closable panels

)

b Design

~ p Code

~ p Application

P Files

P Answers

~ ¥ Design =

J‘GSSSM“] HTML Styles | Behaviors |

eApply Styles O Edit Styles
4
of all-areas-caption
of all-areas-cell
of all-areas-colheader
of all-areas-sort

AL all avanes eahila

—
A
v

~ pCode

- Application
P Files

P Answers
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Closable panels

» Put sections of content onto separate panels, and let
the user open and close each of them separately from
the others

- When to use?

- There's too much stuff to present on the page, but you want
it all only one click away

- Titled sections, card stacks, extras on demand
+ Why?
- It can contain sections of wildly differing sizes.

- The user can open several sections at once.

44




Movable panels

4\ MATLAB
File Edt Debug Desktop Window Help
DS % B o |8 f | % | curentDirectory: |HiiDatasets v
Shortcuts (2] Howto Add (2] What's New
2 x | |Command Window
EBRS B - | stack: >> load six-dat ~
e l T ) >> snowfall(200,:)
ans <1x15 double> double ans -
FH humidity <274x28 double> double
03 humidity_ot <275x29 cell> cell Coluwns 1 through 8
precip <273x14 double> double
[Olprecip_bx €274x15 cell> cell 69.0000  3.2000  1.2000  0.7000  0.2000 0 0
EH snowdall <283x14 double> double
[(3] snowdall_t<t <284x15 cell> cell Columns 9 through 14
HH sunshine <173x14 double> double
[C3] sunshine_t<t <17415 cell> cell o o o o.soo0 Losooo 73000
temp <273x15 double> double
[ temp_tat <274x1 cell> cell 55 plot (temp)
HH windspeed <271x14 double> double
>> temp (200, :)
[ windspeed_tt  <272x15 cell> cell
Hx <1x12 double> double
ans =
K1 L 2| corumns 1 through 8
Current Directory | workspace
T 30.0000  77.3000 77.2000 77.8000 79.0000 79.7000  79.9000
[2]
Columns 9 through 15
79.1000 79.2000 79.1000 79.2000 78.5000 78.8000 0
snowfall (200,:) >>
plot (temp) =] y
temp (200, @) v| v
<l m <l m 3]

4\ Start.

S MATLAB B=X]
Fle Edt Debug Desktop Window Help
D& & @ o o W ]| 2 curentDiectory: |HiDatassts
Shorteuts [2] How to Add (2] What's New
Command Window
=
30.0000 77.3000 77.2000 77.8000 79.0000 79.7000 79.9000 79.4000
Columns 9 through 15
79.1000  79.2000 79.1000 79.2000 78.5000  78.8000 0 |
>> ]
2 X 2 X
-- 8/27/04 3:55 PM --% |4 EBgsS B’ Stack:
cd H:\Datasecs Name | value Class |
ans <1x15 double> double
EH hurmidity <27428 double> double
plot (temp) :i [03] hurnidity_bat <275x29 cell> cell
im0 (20, Gl ! [ precip <273x14 double> double
<] L [3] [0} precip_t <274x15 cell> cell
2 % [ snowdall <283x14 double> double
RS B (;snomﬂ.aluxt <284x15 cell> cell
Al Files Fie Type | Last Modfied = z::z:::: i : ;jz:g ::I“‘f'” ::“:b'e
Jplottoal Folder Oct7, 2003 153:35 PM Mremp 273E double> Souble
[} demo_plottools.asv Editor Aut.. Dec9, 2003 5:26:11 PM ltomn. s 7 ol o
[ hs_em_pid1324.10g LOGFile  Feb 20, 2004 1:52:50 PM = Wmé’; ed 71214 double> Jouble
[ precip_by_stn.mat MAT-fle  Aug 21, 2003 2:34:07 PM -5 Wmds"eed o 272005 el ol
8 rocket-data-setmat MAT-fle  Feb 25, 2004 4:15:47 PM ;’ N peec i3 douples Souble
) six-data-sets.mat MAT-fle  Feb 25, 2004 4:16:02 PM
i) tcircustent-single.mat MAT-fle  Oct7,2003 1:51:13 PM
i) tetemety-demo.mat MaT-fle  Feb 25, 2004 4:15:53 PM ul
=~ : Sl o
m (> al M 2l

<
==
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Movable panels

- When to use?

- Allow users to configure
- You may want users to feel some sense of

ownership of the software, or at least have fun

playing with it
+ Why?

- people like to rearrange their environment to suit

their working style
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Diagonal balance

.......................

Standardcolors: I M WM EEEE N
HEEEEEREEEN
EEEEEERN Reset |
BECOCOERERNEC
o000

ChartFills: 1 I [ ]
Chart lines: 1 M [ ]

Modify...

NS
ONBER0
fEEEN

| OK I Cancel
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Diagonal balance

* Arrange page elements in an asymmetric
fashion, but balance it by putting visual weight
into both the upper-left and lower-right
corners

* Why?

- contribute to a balanced composition on the screen

- an ideal visual flow for users who speak left-to-
right languages
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Progressive

Enabling

p
% Fitting

M=%

Fit Editor

Results

Press "New Fit" to get started.

4\ Fitting =Joed

Table of Fits
‘Name Data set

Type

SSE R-square

Fit Editor

Fit Mame: fit 1

Data set: | pop vs. cdate l| Exclusion rule: (hone) i|

Type of fit: | Polynomial D Center and scale X data

Polynomial

linear polynormial
quadratic polynomial
cubic polynomial

4th degree polynomial
Sth dearee nolynomial

[ immediste apply Apply

Results

%] [uw]>]

'Press “Apply" to save the changes to the fit.

Table of Fits
Name Data set Type SSE R-square
fit 1 | N [NaN

Delete fit ][ Save to workspace... ][ Table options... ]
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Progressive Enabling

Starting with a UT that's mostly disabled, guide a
user through a series of steps by enabling more of the
UT as each step is done

- When to use?

- You don't want to force the user to go page by page at each
step

» you'd like to keep the whole interface on one page

Why?
- The UI itself tells the possible consequences of some choices

 if I turn this checkbox on, then I have to fill in these four text

fields that just got enabled
50

- The user can't do things that would get him/her into trouble




UTI patterns

» Traditionally learned from experience
* Good to have standard names

» Good to have catalog to jog memory

- Still takes practice
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