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Adminigtrivia

* HWV 6 due today
» No class next week (Thanksgiving)

« HW /7 due on |2/3
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Tagk atructure

* Flow of tasks and task steps
» Task design simplicity, flexibility, efficiency

R Eimtenance of locus of control

* Direct manipulation



Separate long tagke into gequences

o)
O

B cdlice S M demands by
qa\/ing user On >/ Worl< On AmericanAirlineS\“ Plan Travel Travellnfc;rmatic;n a -AA;vantage‘ @

L3
Trip Options Select Seats Review & Pay Finish
Travelers

(M Check below for errors

one aspect of larger task at
a time

<= Washington to Raleigh/ Durham Your Trip Price:

1 Adult
Sunday January 10, 2016 — Monday January 11, 2016 $203.70 USD

Bagaage and Optional Charges ()

Show Trip Details

eI mterrupt users in
'he middle with unrelated

Earn 40,000 bonus miles, Your Trip Price: $203.70 USD

. . . Statement Credit: - §100.00 USD
up to $100 in statement credits, and your first checked bag free*!
Learn More (2 & $103.70 USD

Passenger Details @

-ta S |<S Please enter all passenger names as they appear on the passenger's government-issued photo identification. More details on passenger names
TSA Privacy Notice

*Required

* Provide closure of each
subtask at the end



Degign for flexibility & efficiency

» Users may take paths
never envisioned by
designer

» Using studies to
identify different task
flows, design flexible
support for each

Home Login  Hello, THOMAS EE engiish ~ ) je,

o)

American Airlines\‘ Plan Travel Travel Information AAdvantage @

LY

Find Flights Choose Flights Trip Options Select Seats Review & Pay Finish

Travelers

(M Check below for errors

<= Washington to Raleigh/ Durham

1 Adult
Sunday January 10, 2016 — Monday January 11, 2016

Show Trip Details

Earn 40,000 bonus miles,

up to $100 in statement credits, and your first checked bag free*!
Learn More (2

Passenger Details @

Please enter all passenger names as they appear on the passenger's government-issued photo identification. More details on passenger names
TSA Privacy Notice

*Required

Your Trip Price:
$203.70 USD

Bagaage and Optional Charges ()

Your Trip Price: $203.70 USD
Statement Credit: - §100.00 USD

& $103.70 USD



Show ugere how to fix errorg

» Good: detecting user errors
* Better: directly showing how errors can be fixed

» (Best: using constraints to prevent errors from ever occurring)

';5_' Problems &3 (@ Javadoc @ Declaration [l Console 4 Search &5 Progress Cﬂ Error Log :*‘ Call Hierarchy

2 errors, 1 warning, O others
Description ~ Resource
v @ Errors (2 items)

CrowdCoding

¥x Project 'CrowdCoding' is missing required library: ‘war/WEB-INF/lib/objectify-4.0a4.jar'
€ The project cannot be built until build path errors are resolved CrowdCoding
» (& Warnings (1 item)



Anticipate likely next actiong

Based on typical observed task flows, surface

options for user to take likely next steps

Save As

Save file to anather location.

Enter or select the parent folder:

CrowdCoding/src/com/crowdcoding/commands

05 CodeExchange
v CrowdCeding
(= .settings
¥ [y src
¥ (= com
¥ (= crowdcoding

#- commands

P (=dto

P (= entities
(= history
(= servlets
&= util

(= META-INF
> Cpwar
LI objectify

File name: Project.java

©)

what If folder does

Save As:  Document2 A
Tags:
88 = E [ Www ¢
: Favorites k activities.html
Q Dropbox images "
include 4
¢ iCloud Drive
index.html
(5 Desktop latoza-bio.pdf
Q tlatoza latoza-cv.pdf
#°; Applications old www >
»
[ Documents papers
papers.html
o Downloads ot > paa
styles.css
Pictures talks >
Devices
[] Thomas LaToza’s MacBook...
O Remote Disc
Shared
@ A
Cancel OK
0 ? Online Locations File Format: Word Document (.docx) a
not exist
Hide extension New Folder

5

Cancel



Keep ugerg in control

* Important users do

not feel constrained

* Want users to feel that
they can do things the
way they want to do

t

nem, not as software

d

ictates to them

Home Login  Hello, THOMAS v EE english v ) O
. - . '
American Alrllnes \ Plan Travel Travel Information AAdvantage @
L
Choose Flights N, "o Octions Select Seats Review & Pay Finish
Travelers

(@ Check below for errors

<= Washington to Raleigh/ Durham

1 Adult
Sunday January 10, 2016 — Monday January 11, 2016

Show Trip Details

Earn 40,000 bonus miles,

up to $100 in statement credits, and your first checked bag free*!
Learn More (2

Passenger Details ®

Please enter all passenger names as they appear on the passenger's government-issued photo identification. More details on passenger nal

TSA Privacy Notice

*Required

mes

Your Trip Price:
$203.70 USD

Optional Charges (2

Your Trip Price: $203.70 USD
Statement Credit: - $100.00 USD

& $103.70 USD



Direct manipulation



Motivation

User Is trying to do a task, manipulating
some [model] of world

Hard to plan out long sequence of

actions in advance

Gulf of execution: hard to know if took e

correct action SPECIFY | INTERPRET

Gulf of evaluation: hard to understand e .

BRIDGE OF EXECUTION
NOILYNTVYAZ 40 39diad

it successfully manipulated world

Hard to compare hidden world to
desired world



Direct manipulation

- "Rapid incremental reversible operations whose

impact on the objects of interest Is iImmediately
visible”” (Shneiderman, 1932)

m L. +©O




Benefite

* Supports exploration

» Don't plan long sequence of actions: pick an action, try It, can
change mind If want to do something else Instead

* Provides Immediate feedback

- Can quickly see what outcome of actions are In manipulating
the world

» Easy to compare desired state of the world to actual state of

the world



E xample - QUI builder

E' validators.ui - Qt Creator

B=N Mol =5

File Edit “uic Debug Analyze Tools Window Help
alldato
) Filter y - * |Object Class ud
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= I}l Horizontal Layout . = = <noname:> bed Spacer
d 4% Grid Layout Min:}| 0 > o ~localeSelector Local..ector —
# Form Layout Max:| 1000 4 || editingFinished() 4 JJ} <noname> JJ} QHBoxLayout
% — L — <noname> ke Spacer
Design Spacers [ E pushButton =) QPushButton
Bed Horizontal Spacer <noname: bed Spacer
E Vertical Spacer 4 ;kgroupBox l:] QGroupBox
Hebug ) Buttons ®  QDoubleValidator " 4 ||| <noname> 1] QHBoxLayout
l2¢] Push Button = 4 3 <noname> 1 QGridLayout
B S]] 0-00 =] Format: — label T QLabel
(& Tool Button - — o lobat 2 BN Ao -
- @ Radio Button IMax: 1000.00 '~ |Decimals:| 2 = editingFinished() Filter
= ' Check Box = ValidatorsForm : QWidget
@ Comman...Button Property Value il
Button Box =
4 [tem Vie...I-Based) I'.'mmm.'mmmum.'H.wm.'mHnmmmnmm.'H.wm.'mm.'mmmmfma.w.'H.wmmhwrmmnmmmmel l Quit objectName ValidatorsForm i
List View . . I Qwidget
%] Tree View enabled
B v R 5"~ 0.0,526x03
L] i > ] ]
Columr-1 view Sender Signal Receiver Slot e L
It?m V\(l...-Based) pushButton  clicked() Valid...sForm close() L 0
List Widget Width 526
1] Tree Widget Height 409
@ Table Widget [Preferred, Preferred,...
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Action Editor | Signals & Slots Editor

I O- Type to locate (Ctrl...

Search R...

QML/IS C...

4 sizePolicy

Version C... General M...




£ xample - Spreadgheets

L .
File EM View Inset Format Tools ?
D@ R8 &R Y * RO » o = fiods 33 [oow =) suppee Fenstorr) X
e “fo>s] » 7 ¥ FEEE S »masaa OAD
l Forarvsda © [
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14 ) Lockhart 222 o45 v 182 388 905 814 a4 1%0 432 455 614 523 877
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£ xample - Programming

* BretVictor's Learnable Programming



xample - Microgoft TerraServer

By B -

The National Map San Francisco, California, United States 2/27/2004
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E xample - Google Mapg
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Phygical actiong



Orovide intermediate feedback during

interactiong
» As user Is Interacting with objects, provide feedback on
interactions
* Examples

* While dragging object, show new position
B ecling fext, show selection

» While clicking on button, show button changing

2]



Avoid physical awkwardness

» Switching between input devices takes time

» Avoid forcing user to constantly switch between

input devices (e.g., keyboard & mouse)
* e.g, Effective tab order between fields

* Avoid awkward keyboard combinations

L)



Dimengiong of uger digabilitieg

* Perception - visual & auditory impairments

* Blindness or visual impairments

» Color blindness

* Deafness & hearing limitations

* Motion - muscle control impairments

* Difficulties with fine muscle control

* Weakness & fatigue

* Cognition - difficulties with mental processes
» Difficulties remembering

- Difficulties with conceptualizing, planning, sequencing actions
23



Degign for all

* How can users with physical disabilities be supported

N user Interactions!

» Good: assistive design - offering equivalent actions

for disabled users that cannot take norm

Al actiens

* Better: design for all - designing interactions so

oroadest set of users across age, ability, s
can use normal actions

LA

atus in life



E xample - Curb cut

* Inrtially designed for accessibility - support for disabled & wheel

chairs

» But potentially benefits all users of public spaces - people w/

suitcases, hand carts, roller blades, bikes, ...

L5



7 Principleg of Univergal Design

Equitable use: The design is useful and marketable to people with diverse abllities

Flexibility in use: The design accommodates a wide range of individual preferences and
abilities

Simple and intuitive: Use of the design Is easy to understand, regardless of the user's
experience, knowledge, language skills, or current concentration level

Perceptible information: The design communicates necessary information effectively to
the user; regardless of ambient conditions or the user's sensory abilities

Tolerance for error: The design minimizes hazards and the adverse consequences of
accidental or unintended actions

Low physical effort: The design can be used efficiently and comfortably and with a
minimum of fatigue

Size and space for approach and use: Appropriate size and space Is provided for
approach, reach, manipulation, and use regardless of user's body size, posture, or mobility

26 http://www.ncsu.edu/ncsu/design/cud/about_ud/udprinciples.htm



«— N —>

Fitt e [aw p—0—— oot |

Time required to move to a target decreases with target size &

increases with distance to the target

Movements typical consist of
» one large quick movement to target (ballistic movement)
* fine-adjustment movement (homing movements)

Homing movements generally responsible for most of movement time
& errors

Applies to rapid pointing movements, not slow continuous movements

LT



Degign implications of Fitt'e law

1

» Constraining movement to

N
one dimension dramatics T
increases speed of actions :
* e.g,scroll bars are |D ‘

Kl .
bad
>

15
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Degign implications of Fitt'e law

* Making controls larger

v | +9 W Search SCREENS

x U Organize v =] Preview v Share with v Slide show Print Burn New folder
e Elll@cs Lime 1o Invoke rerm S
B Desktop ) dixicd Preview
18 Downloads ) dixiod Set.as desktop background
N | Recent Places = dixicll Edit
actions R P
4 Libraries | dixio0 Universal Viewer
| Documents & Mfgp Rotate clockwise
J’ Music b 15ING) Rotate counterclockwise
= Pictures e Spami - T
Videos S sparn{ Bl Lammer Context Menu 5 Copy Path(s)
Sspam| 8 ZArc '@ Command Prompt
' 8 Computer =1 spam| Examina.r con Microsoft Security Essentials... B Egplore Here
» Locating controls closer 8 e
€ Network Share with B Hexkdit
@ Snaglt @ CopyContents
Restore previous versions | a B
_t : O j Send to g Calculate Checksum
Copy () Select By Type
Pack To Folder
' Create shortcut ‘
| I I e Delete . Settings...
| Rename
— T 2 o
dixio01.jpg Date taken: § Popane Size: 72,8 KB
JPEG image Tags: A

B2 coniext menus

7




Degign implications of Fitt'e law

* Positioning button or

p "

* ak.a. details or

control along edge of
screen acts as barrier

* Separate infor

* Present most

ESERAOVEMENT,
substantially reducing
homing time & errors

30



Syatem feedback



System regponge timeg

* 0.lsecond - reacting instantaneously

* requiring no special feedback except displaying result

* limit for direct manipulation of objects in Ul

 |.0 second - freely navigating commands

» noticeable delay, limit for keeping user's flow of thought uninterrupted
« |0 seconds - keeping users attention

* |imit for keeping user’s attention focus in Ul

* longer delays create task breaks

* [Nielsen, Usability Engineering, 1993]
32



Automation

Keep user In control at
highest task levels

Take control from user
\/\/hen need iS ObViOUS & g 'Ihank‘waoryourattmtlon to*tlns matter Ilook forward

11} }usut
g s ¥ Vibu i

user I1s busy

Provide visibility of
automation &
opportunities to correct

when necessary

b5



Provide feedback for all uger actiong

* Feedback helps keep users on track in accomplishing goals

 Request confirmation to prevent costly errors (but use
sparingly)

» Make feedback visible, noticeable, legible, located w/ In
users focus of attention

* Provide feedback early

* Provide feedback consistently

B2



Crafting feedback text

» Clarrty - support clear

understanding of outcome

~ There are still e-mail messages in your
 Outbox. Would you like to exit

* Precise wording

» Completeness - Include

enough Information to fully
understand outcomes

55



Tone of feedback

» Establishes relationship with user

* Important not to take user feel “stupid”

» Make the system take blame for errors

e mesitive, to encourage

* Provide helpful messages, not cute messages

» Avoid violent, negative, demeaning, threatening terms (e.g,,
llegal, invalid)

36



Avoid anthropomorphiem (in mogt contexts)

 Anthropomorphism - the attribution of human characteristics to
non-human objects

SRR DUt |icannot find the file you needs

* Provides a false mental model
» |eads to user thinking they can interact with system as person
» can be over promising & condescending

» May work In spoken interaction settings, where system does match
users mental model

37



In Clage Activity



[nteraction degign critique

* In groups of 2
* Pick an application or web app you know wel

* Should be something with long and complex user tasks
(e.g., Photoshop, lllustrator; Word, Excel, Eclipse, VS)

- Critique the application from an interaction perspective
- |dentify interaction strengths of the application

* |dentify interaction weaknesses of the application

39



