Interaction Techniques

SWE 432, Fall 2017
Design and Implementation of Software for the Web
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Today

* \What principles guide the design of usable
interaction technigques?

 How can interaction designs help support
making plans, taking action, and interpreting
feedback?

 How does a direct manipulation interface make
complex tasks easier?
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Interaction technique

A method by which a user can perform an action

O

" seguence of actions with a computer.

 Might encompass software (e.g., accelerators on
a menu) and/or specialized hardware (momentum

scrolling on i0S)
* \What makes a good interaction technique?

Jsabillity: task performance, discoverability,
earnabillity, ...
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Example: Filtering

e http://www.kayak.com
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http://www.kayak.com
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Norman’s 7 stages of action

1. Goal (form the goal)
2. Plan (the action)
3. Specity (action sequence) .
4. Perform (action 3 .. I §,
seguence) g ..... o
5. Perceive (the state of the S i =
world) S reeceve [
i g0

6. Interpret (the perception)

7. Compare (outcome w/
goal)
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Translation

ooals = action sequence
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Signifiers

* a.k.a “cognitive affordances” [Hartson & Pyla]
 (Goals

 Show which Ul elements can be manipulated

* Show how they can be manipulated

 Help users get started

 (Guide data entry

» Suggest default choices

e Support error recovery
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ndicate which Ul elements can be interacted with
Possible visual indicators

Hinting

Static hinting - distinctive look & feel

Dynamic h

Response
click

Inting - rol
NiNting - C

over highlig

nange visua

NtS

design with

Cursor hinting - change cursor display

13

14

15. Mak

(10/12)

1;10/1 /‘v

(10/19)

GMU SWE 432 Fall 2017



LaToza

Help users predict outcome of actions

 \What does this do?
e Should | click it?
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Clarity of wording (Example)

* Design for clarity & precision

= Back © Dispute this test P Run Tests

STATUS failed
DESCRIPTION it should throw an exception if the parameters are invalid
EXECUTIONTIME 6ms
MESSAGE expected 4 to equal 3
DIFF 3-4
CODE 1 expect(calculate('+',[1,2])).to.equal(3);

Function Editor

12 */
13 function calculate(command, numbers){
- 14 ifC ['*","/","+","="].index0Of (command) == -1 )

15 throw 'command not recognized'
16
| A7 if( !(numbers instanceof Array) || numbers.length === @)
18 throw 'numbers not valid';
19

switch( command ){
case '+':
var res = sum(numbers[@],numbers[1]);
return res; | sum(numbers[@],numbers[1]) X

o~

24 case '*': 4

25 var res = prodciub this function call
26 return res;

27 default:

28 1

1. Line 15: Missing semicolon.

2
LaToza GMU SWE 432 Fall 2017 11



LaToza

Clarity of wording

Choose words carefully

Speak the user’s language

Avoid vague, ambiguous terms

Be as specific as possible

Clearly represent domain concepts
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Likely & useful defaults

o Default text, if relevant (e.qg., date)
* Default cursor position
* Avoid requirements to retype & re-enter data
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Provide intermediate feedback during
Interactions

 As user is interacting with objects, provide
feedback on interactions

 Examples
 While dragging object, show new position
* As selecting text, show selection
* While clicking on button, show button changing
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Avoid physical awkwardness

o Switching between input devices takes time

* Avoid forcing user to constantly switch between
input devices (e.q., keyboard & mouse)

e e.g., Effective tab order between tields
* Avoid awkward keyboard combinations

GMU SWE 432 Fall 2017
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Fitt's law

«— WV —

q@: D > Target

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
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Design implications of Fitt's law

» Constraining movement to one
dimension dramatically
iIncreases speed of actions S

e e.9., scroll bars are 1D

GMU SWE 432 Fall 2017
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Design implications of Fitt's law

 Making controls
larger reduces time
to Invoke actions

* Locating controls
closer to user
cursor reduces time

¢ £.7g., context
menus
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2 | » SCREENS

Organize v =] Preview ~ Share with v Slide show Print Burn
{ Favorites i dixioQ1-ina e
B Desktop = dixio review
B Downloads = dixiod Set- as desktop background
| Recent Places | dixiol Edit
| dixioQ Print
*J Libraries | dixioQl Universal Viewer
¢/ Documents & MsgP Rotate clockwise
& Music | 15N} Rotate counterclockwise
| Pictures e Spam| 2
= 1
B Videos = spam| Lammer Context Menu
= spam B [ZArc
- Examinar con Microsoft Security Essentials...
‘& Computer »e Spaml ] Y
Open with
€l Network Share with
@ Snaglt
Restore previous versions
Send to
Cut
Copy
Create shortcut
Delete
Rename
I* ixio01.jpg Date taken: $ =
dixio01.jpg Date taken Propae
JPEG image Tags: A

New folder

G e EE00E88

Copy Path(s)
Command Prompt
Explore Here

Open in Notepad
Hex Edit

Copy Contents

Batch Rename...
Calculate Checksum
Touch File(s)

Select By Type

Pack To Folder

Settings...

Size: 72,8 KB
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Design implications of Fitt's law

e Positioning button or control along edge of screen
acts as barrier to movement, substantially reducing
homing time & errors

* ak.a. details or

@ Document1 - Microsoft Word
! File Edit View Insert Format Tools Table Window He

NN BRI RES KA =S = SRRk

O | e slele i

* Separate infor

* Present most

GMU SWE 432 Fall 2017

20



System tfeedback



LaToza

System response times

0.1second - reacting instantaneously

e requiring no special feedback except displaying result
e |imit for direct manipulation of objects in Ul

1.0 second - freely navigating commands

e noticeable delay, limit for keeping user’s tlow of
thought uninterrupted

10 seconds - keeping users attention

e |imit for keeping user’'s attention focus in Ul
* |longer delays create task breaks

[Nielsen, Usability Engineering, 1993]
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Provide feedback for all user actions

 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
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Tone of feedback

o Establishes relationship with user

* |mportant not to take user feel “stupid”
 Make the system take blame for errors
 Be positive, to encourage

e Provide

nelpful messages, not cute messages

* Avoid violent, negative, demeaning, threatening
terms (e.q., illegal, invalid)

LaToza

GMU SWE 432 Fall 2017

24



Show users how to fix errors

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

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

7. Problems &2 @ Javadoc Eq Declaration [l Console 4 Search & Progress 97 Error Log :*0 Call Hierarchy

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

CrowdCoding
€ The project cannot be built until build path errors are resolved CrowdCoding
» (& Warnings (1 item)

¥x Project 'CrowdCoding' is missing required library: *war/WEB-INF/lib/objectify-4.0a4.jar'
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Avoid anthropomorphism (in most
contexts)

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

e e.9., “Sorry, | but | cannot find the file you need”
* Provides a false mental model

* |eads to user thinking they can interact with
system as person

e can be over promising & condescending

 May work in spoken interaction settings, where
system does match user’'s mental model

LaToza GMU SWE 432 Fall 2017

26



In Class Activity

e |n groups of 2 or 3:

* |dentify at least 3 separate usability issues of a
web application that violates one of the
iInteraction design principles in this lecture

 [or each issue, brainstorm ways that this
usability issue might be addressed.
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Motivation

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

Hard to plan out long sequence
of actions in advance

Gulf of execution: hard to know
If took correct action

Gulf of evaluation: hard to
understand if successfully
manipulated world

Hard to compare hidden world
to desired world

BRIDGE OF EXECUTION
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Direct manipulation

 "Rapid incremental reversible operations whose
impact on the objects of interest is immediately
visible” (Shneiderman, 1982)

m L\ O
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Benefits

e Supports exploration

 Don't plan long sequence of actions: pick an
action, try it, can change mind if want to do
something else instead

e Provides immediate

 Can quickly see w
manipulating the world

feedback

nat outcome of actions are in

 Easy to compare desired state of the world to
actual state of the world
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Example - Kayak

DCA « CHI Dec 16 _, Dec 19 Economy 1

108 of 1115 flights Friday Monday cabin traveler

W

Advice: BUY | more (@)

Create a price alert

Stops Show all

v nonstop $127 $207
1 stop $145

Times Show all

lake-off W ] \

Fri 2:41p - 10:30p Al

Tak

Mon 5:30a - 10:00p

View Deal

Show landing times v R

Airports Show all

Depart/Return same

e

View Deal

v DCA: Reagan-Nati... 5127
BWI: Baltimore/Wa... $207 n

LaToza

Sort by: Price He

ommended Duration Mol Round%ﬁp

JustFly, Experience world-class service
Click "View Deal" to find our cheapest flights

justfly.com

$207 nonstop View Deal
A W
L N 8:12p DCA — 9:26p ORD
3:25p ORD — 6:12p DCA
Show details 1»
AW
L N 8:12p DCA — 9:26p ORD
11:55a ORD — 2:42p DCA

Show details
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Hunts Point
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Example - GUI builder

m validators.ui - Qt Creator

File Edit

“uic Debug Analyze Tools Window Help
alldato

Filter y - * | Object Class Il
4 Layouts s [ V] l‘HHHM’HHHHn‘Ih‘IHIHHHHIHHHHHHHn‘Hn‘IHIHHHHHHHHHHHHHn‘Hn‘IHIHHHHHHHHHHHHHn‘HHHHHHHHHHH!»{ 4 p— ValidatorsForm ledget
= Vertical Layout QIntValidator 4 ||| <noname> 1] QHBoxLayout |=
I}l Horizontal Layout P e — —— <noname> e Spacer
433 Grid Layout s = ~ localeSelector Local...ector
%# Form Layout Max:| 1000 21| | editingFinished() 4 ]} <noname> 11 QHBoxLayout
“" il — <noname: #ed Spacer

Spacers Tl E. pushButton =) QPushButton
Bed Horizontal Spacer <noname: Bed Spacer
E Vertical Spacer 4 EvgroupBox C] QGroupBox
e Buttons " QDoublevalidator " 4 ||| <noname> 1] QHBoxLayout

— 4 3 <poname> #3 QGridLayout

2d pushButton L) [ ooy = Format ® el © QLabel
@ Tool Button - f— d B hed labal 1 AN I TN -

- - . = i . 41| editingFinishe .
@ Radio Button il 100000 [v] | Decimals: |. 2 3 g 0 Filter H
. Check Box ' E ValidatorsForm : QWidget
@ Comman...Button Property Value i
Button Box QObject =
4 Item Vie"'l-Based) rfHHHHn’lHlHt'HHHHHHHIHHHIHHn’lHlHt‘Ht‘HHHHIHIHHHIHHn’lHIHt‘HHHHA’IHHHHHHHHn’HHHHHHHHHHHl ‘ Qu|t ’ ObjeCtName Va“datOI'SForm W
List View J . I Qwidget |
%8 Tree View enabled
e |  1°>m (0.0, 525409
m i - ] .
Coltm View Sender Signal Receiver Slot & L

1 - /
ltem Wi..-Based) | shutton  clicked()  Valid.sForm close() L B

List Widget Width 526
%:8 Tree Widget Height 409
@ Table Widget 4 sizePolicy [Preferred, Preferred,...
4 - ~ [ Action Editor | Signals & Slots Editor i

Il ©- Type to locate (Ctrl...

QML/IS C...

Version C...

General M...
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Example - Spreadsheets

File EG View Inset Format Tools ?

FiyCak 1.1« Copyright Natum 2003-2006

Do BR8 &R Y x RO « = fds 38 [oow =]/ supper Fenarorr) =
[l o= 7 U FE WE $ %»masas»s O
\ Formda © I
- B C D E F G H | K L M N 0 P q
1 788 158 564 199 413 897 14 523 113:1 -
2 800 923 233 307 864 ass 50 877 864
3 657 208 755 449 455 470 432 405 455
4 599 864 233 201 113 361 455 233 413 Sep Oct Now Dec Jas Feb
B 899 758 673 311 780 400 614 754 780 2008 2008 2008 2008 2000 2000
] 134 253 o0 214 644 709 361 970
7 233 644 764 446 25 o Ly g) 4% 847 455 07 %0 700 7S 80
8 577 533 968 897 £41 977 475 358 978 ass 478 a1 400 ans 923
9 742 207 99 700 S04 3
10 | Bryars Pask s 45 33 708 564 344 e 359 T 352 215 836 I 207
11 | Keckx) o0 «7 233 846 980 544 613 523 g 405 233 754 413 o4
12 | Westpon 855 a2 08 £56 as2 ns o35 413 o4 455 413 790 87 ass
13 | Temgla 07 244 41 08 561 555 34 ®7 00 378 753 382 a4 w0
14 ) Lockhart 222 o45 ¥ 182 388 905 814 44 1%0 432 455 614 523 877
15 | Soningtor 3 756 00 481 39 48y 144 3y 207 444 an a 413 o4
15
17 ) Sutecral
18
19 UK Fachorles
2
2 | Clacson 8ss 1158 908 £56 382 556 635 413 864 458 413 780 980 96&
2 |Pesge 506 605 860 222 459 222 521 897 358 478 361 400 670 800
23 ) Runcom 670 %44 2 046 500 046 613 523 077 405 2 754 2242 1543
24 | Worcestes Pard 44 489 £00 181 339 481 144 199 107 444 201 311 899 200
25 | Wappica 85% 318 508 556 as2 556 635 413 864 455 413 780 600 650
28 | Tocting Bec 506 0s 060 232 459 222 521 097 5% 470 61 400 600 670
27 | Balharm 222 208 999 182 388 182 814 444 20 432 158 14 297 668
28 | Wigan 670 544 233 846 980 846 613 523 877 405 233 754 800 796
29 | Ashby de la Zouche 85s 315 00 556 Is2 556 635 412 064 455 412 780 412 780
30 |Bude 607 5% 441 208 561 208 314 467 900 378 723 ] 361 400 .
31 |Looe 144 489 €00 181 339 481 144 199 107 444 201 311 455 614
32 | Scunthorpe 674 677 790 €50 666 679 677 566 756 567 €85 432 200 780
K<)
34 | Sutecral 073 1761 5982 5078 4750 5078 4433 1478 441 3896 3233 5086 7167 7021
»
3B | Canadian Facteaies
¥
38 | Deceptics Bay 144 489 €00 £00 481 339 521 897 358 478 361 233 846 613
30 | Mississanzea 8ss 315 S00 €00 481 239 401 85s 315 S08 556 Is2 401 144 ~
40 «
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In Class Activity: Direct Manipulation
Programming Interactions

* |n groups of 2

* Design a system for writing React code through
direct manipulation

* (Create sketches showing key screens

* Should support

o Standard programming language features
(variables, conditionals, loops, functions)

e Should make it faster and easier to make code
changes

* Should make it easier to get feedback on if
program works
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