CS 321: Introduction to HCI

Methods for Design, Prototyping and Evaluating User Interaction

Lecture 5:
Design of Everyday Things

Eren Gultepe




What we will do today

It IS never a user’s fault!

Design of Everyday Things
reviews a common and
useful vocabulary of design

We will use these in feedback
and conversations without even
realizing that we are doing it

You should know these terms
and recognize them in practice

|

|
The DESIGN
of EVERY DAY
THINGS

DON
NORMAN




Vox Door Design Video 99% Invisible Post. (Just read and listen everything there!) =)



https://99percentinvisible.org/article/norman-doors-dont-know-whether-push-pull-blame-design/
https://www.youtube.com/watch?v=yY96hTb8WgI&feature=emb_title

What is Interaction?

Two-Way
One-way is reaction

Communicative
Information is sent

Receptive
Information is received

Effective
There are changes as a result
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Interaction with an
Interface

transparency
<

user system

>

control



Buxton’s 3-State Model

Graphical Input interaction modelling

Button up

=
S~ A

Button Down



Buxton’s 3-State Model

Trackng Dragging



Buxton’s 3-State Model

Stylus on a trackpad model

Raise Mouse Button Up

Button Down

Out of Range Tracking Dragging



Design model

designer

knows
exactly

how it

user system ..



Conceptual model

O

O

user

guesses or learns
how it works

black box

Conceptual models are mental representation of how something works



Conceptual model

history ofinteractions
<= y of
with the system

d4mm:/he interface
-

O

user

a lifetimeof documentation

Interactions

Conceptual models depend on the user and the interface



Conceptual model

problems occur when
these do not match




Design principles

how do we match these?

user




Norman’s Execution-Evaluation
Cycle

1.Establish the goal
Increase light in the room

2.Form the intention
To turn on the lamp

3.Specify the action sequence
Walk to the lamp, reach for the knob, twist the knob

4.Execute the action sequence
[walk, reach, twist]

5.Perceive the system state
[hear “click” sound, see light from lamp]
6.Interpret the system state
The knob rotated. The lamp is emitting light. The lamp seems to work
7.Evaluate the system state with respect to the goals and intentions
The lamp did indeed increase the light in the room [goal satisfied]

[REPEAT!]



Norman’s Execution-Evaluation
Cycle

Evaluate

Goals \
//////— Interpret
State \
P> Goals
Observe
\ State \
Form Intention System

k Develop Change
Action Plan
\ Execute

Actions



Bridging the Gulfs

Ask yourself: How easily can the user...

...evaluate progress
towards the goal?

Evaluate ...perceive and

Goals \ interpret what
/ Interpret \happened?

...determine State
’ Goals \hat the system

< for? Observe
\ State

Form Intention System
...tell what Change
actions are \ Develop 5
possible? Action Plan
\ Execute
Actions

...identify and carry
out the appropriate
action?



Norman’s Execution-Evaluation
Cycle

Evaluate Gulf of Evaluation
Goals
/ \ Interpret
I State \
’ Goals Observe
\ State \
Form Intention System
\ Develop Change
Action Plan
Gulf of Execute /

Execution \ Actions



Norman’s Execution-Evaluation
Cycle

Evaluate Gulf of Evaluation

Goals
/ \ Interpret \

State
P> Goals
Observe
\ State \
Form Intention System

\ Develop Change

Gulf of Action Plan /
. \ Execute
Execution Actions

What factors can extend the Gulfs in the example
of increasing light in the room?



Bridging the Gulfs

Gulf of Execution: “How do | do it?”

Commands and mechanisms need to match the
goals, thoughts, and expectations of a person

Gulf of Evaluation: “What does it mean?”

Output needs to present a view of the system
that is readily perceived, interpreted, and evaluated

People build mental models to anticipate and
Interpret system response to their actions
What can | do? How do | do it?

What result will it have? What is it telling me?



Let's Bridge the Guilfs...

... of finding the right Screenshot in my computer!

2> Home Pictures

Name v Size
M Screenshot from 2018-10-01 22-18-02.png
B Screenshot from 2018-10-09 09-11-56.png

Desktop M Screenshot from 2018-10-09 09-12-07.png

Recent

Home

Documents

Downloads

A Pictures

Modified




Gulf of Evaluation: An Example

12 Home Pictures Q - =

e [l TS Al diEE
Recent Name d
. & [3 &
Home
- Screenshot from 2018-10-01 22-18-02.png
0,
Desktop = 200% +

Documents Undo Move3

Screenshot from 2018-10-09 09-11-56.pn 11
T = 5

Downloads

Music Visible Columns...
i Show Hidden Files
Pictures Screenshot from 2018-10-09 09-12-07.png =
Reloa

Videos

a Screenshot from 2018-10-09 09-12-42.png

Other Locations




Bridging the Gulfs

Ask yourself: How easily can the user...

...evaluate progress
towards the goal?

Evaluate ...perceive and

Goals \ interpret what
/ Interpret \happened?

...determine State
’ Goals \hat the system

< for? Observe
\ State

Form Intention System
...tell what Change
actions are \ Develop 5
possible? Action Plan
\ Execute
Actions

...identify and carry
out the appropriate
action?



Design principles help us answer
these questions

Affordances
Constraints
Feedback
Consistency
Metaphors
Mappings
Visibility
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Affordances

e \/isual clue to Interaction

—knobs afford turning

—levers afford moving

—buttons afford pushing

Handles afford pulling

Using a flat plate would constrain the user to push



Sequential Affordance

Acting on a perceptible affordance leads to
information indicating new affordances

Now does
the door
push or pull?

Figure 4. Sequential affordances: one affordance leads to
another. Visual information indicates grasping (A & B);
tactile information indicates turning (B & C).

36



In Other Words

An affordance is what a thing communicates about
how it can be used, often by its appearance

“In general, when the apparent affordances of an
artifact matches its intended use, the artifact is
easy to operate. When apparent affordances
suggest different actions than those for which the
object is designed, errors are common.”

Gaver

Challenges arise if there is a mismatch
between implied use versus intended use



Affordances

Perceived Possible Actions

What does this chair afford?




Affordances

Technology affordances are often based in
affordances from the physical world

Turn off computer




False affordances




False affordances




Hidden affordances

When there is no perceptual information
suggesting an actual intended use

Show Classic Menus



Hidden affordances

Logos linking to home is a convention, but not

afforded by the page

P i B (=0 = ]
0 Homepage | University of %
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Clarification on Convention

“Designers sometimes will say that when they put
an icon, cursor, or other target on the screen, they
have added an ‘affordance’ to the system. This is a
misuse of the concept. ... It is wrong to claim that
the design of a graphical object on the screen
‘affords clicking.” ... Yes, the object provides a
target and it helps the user know where 1o click
and maybe even what to expect in return, but
those aren’t affordances, those are conventions,
and feedback, and the like. ... Don’t confuse
affordances with conventions.” Norman



Affordances vs Signifiers

Affordances are the possible interactions between people
and the environment. (It is not a property of the "thing"!)

Perceived affordances often act as signifiers, but they can be
ambiguous.

Signifiers signal things, in particular what actions are possible
and how they should be done. Signifiers must be perceivable,
else they fail to function.

Norman



Design principles

Affordances
Constraints
Feedback
Consistency
Metaphors
Mappings
Visibility



Constraints

Prevent some actions while allowing others

=. Form1 =] E3

General l Attendees] Notes] Planner I
Date: s

Start: | 8:304M 2] |wed 5 /14 /97 7

End: | 4:30PM 3] [wed 5 14/97 7
Month  Day Year L I May 1337 ra
Description: S M TW T F §

Smart Technology Ser| 27 22 29 30 1[72 3
May |22 |1997 456 78 310

11 12 13 KE} 15 16 17
Month  Day Year fird

[ &l day

o112
25 26 27 28 29 30 AN
May ~Jl22 F[1997 -] N R

Prevent errors before they can happen

Disruptive error messages are a last resort



Constraints




Design principles

Affordances
Constraints
Feedback
Consistency
Metaphors
Mappings
Visibility



Feedback

All actions have to be confirmed

Must be immediate

Must be informative

Preferably non-distracting and unobtrusive



Feedback

How informative is this???

) s ]

LOADING..

https://www.videoblocks.com/video/loading-bar-scribble-animation-doodle-cartoon-4k-b03byrauliz20iitl



https://www.videoblocks.com/video/loading-bar-scribble-animation-doodle-cartoon-4k-b03byrauliz20iitl

Design principles

Affordances
Constraints
Feedback
Consistency
Metaphors
Mappings
Visibility



Consistency

Interfaces should be consistent in meaningful ways
Ubiquitous use of same keys for cut/copy/ paste

Types of consistency

Internal (i.e., within itself)
e.g., same terminology and layout throughout

External (i.e., with other applications)
e.g., common widget appearance
e.g., design patterns common across applications



Is consistency always better?

@ Google News - Mozilla Firefox
File Edit View History Bookr

Q- c - o




Design principles

Affordances
Constraints
Feedback
Consistency
Metaphors
Mappings
Visibility



Metaphors

Suggest an existing mental model

)

“horseless carriages”, “wireless”

Desktop metaphor

Not an attempt to simulate a real desktop

Leverages knowledge of files, folders, trash...

... and how one object can hide others



Metaphors and Affordances

Affordances “jump start” a model for interaction
Metaphors “jump start” a model of a system

But if designed poorly, both can be damaging
Lead to an incorrect model, undermine interaction
Can limit designer creativity
Can reduce the advantages of software
Can be “cute” at the expense of functional



Example: Mail Metaphor

& ACM Multimedia 2004 - Microsoft Outlook

18 Items

EBEX

File Edit View Favorites Tools Actions Help -
Pinew ~ & DY K Goreply ¢FoReplytoal 4 Forward =FSendjReceive  2Find % - E?;l @ @»
T TN e Y R ! s = C prind <4 -
REEEi S
Outlook Shortcuts | | Folder List x| |t [1 /B, %@/ From | Subject Received Size 4]
= @ mail.cs.uiuc.edu A i) @ Rainer Lien... ACM MM0O4 Judges - Final versions of candidate papers ‘Wed 10/6/20... 4 MB
(@ $E) ACM Doctoral Symposium = Weibin Zhao  Invitation for MM'04 Organizer Lunch Wed 10/6/20.., 3KB
& ACM Multimedia 2003 b Rainer Lien... Invitation to join the best paper committee for ACM MMO4 Mon 10/4/20... 19KB
look T: imedi ) amiller@cs.... ACM MM 2004 Registration Confirmation Wed 9/1/200... 3KB
© Ad"f"?'St’at'c‘“ [ Dongge Li RE: timing of session - session chair needs to know Fri 8/27/200... 9KB
@ & Ad\flsmg L% ] Angela Sasse  content sessions Tue 8/17/20... 1KB
Inbox % Ei:?:::;?;::;;on % = Angela Sasse  Session chair Thu 8/12/20... 1KB
; Yidyarani D... wed 5/26/20... 2KB
CISERR v
% Colloquiums e EDAS Admin... Your EDAS password for a conference or journal Thu 5/20/20... 2KB
S Conferences [ Angela Sasse  time to log in Tue 5{18/20... 2KB
Calendar & Cs 397 @ ] Brian Bailey ~ RE: List of papers Mon 5{3{200... 95KB ~
= A Cs 497 B ™ 0@ Angela Sasse  List of papers Mon 5/3/200... 109 KB
Py ] Huei-Ching ... Invitation Fri4/30/200... 4KB
) B €5 498 )
a2 5598 [ ] Angela Sasse  TPC Members - introductions and first steps Thu 4/29/20... 4KB LI
Contacts S Disaster-mamt
e $E3 Faculty € Extra line breaks in this message were removed. To restore, click here.
A Family & Friends From: ‘Weibin Zhao [2wb@cs.columbia.edu] <z2w To:  Henning Schulzrinne; Nevenka Dimitrova; Angela Sasse; A
Hels B Grants Sue Moon; Rainer Lienhart; Yong Rui; Jon Crowcroft; v
a3 $E HCI Qual Subject: Invitation for MM'04 Organizer Lunch Cc:
S8 HF Program ¥
% Human Factors Group Dear MM'04 Organizers,
IBM
Notes
@ ICME You are invited to attend the MM'04 organizer lunch on Tuesday, October 12,
@ % ;ntbrx {1 2004. The schedule is as follows:
ntel
Lab .
Deleted Items % R Time: 12:30-14:00 5=
ocation: Randolp oom st oor) o aculty House at Co ia
L i Randolph R {1 £ ] of F 1 Hi Colurbi
% ERCH? University
My Shortcuts ecruiting o . ; - s
SR S v Map: http://wuw.cs.colunbia. edu/~zub/rmd4-map . pdf 2
Other Shortcuts | ¢ | > ==




Example: Health Metaphor

V¢ VirusScan On-Access Scan Properties - CS-SUMATRA

| > P . .
| Processes | Detection | Advanced | Actions |

@ @ Inform YirusScan how to respond when a virus is

General detected.
Settings EIY
3 When a virus is found:
@ ' Clean infected files automatically v |
Al This option instructs YirusScan to clean files automatically.
Processes

If the above Action fails:

\Mog mfec_ted _files toa deer v :

This option instructs YirusScan to automatically move all
infected files to the quarantine folder.

The location of the quarantine folder is configured on the
"General" tab under "General Settings"

[ oK ] [ Cancel ] Apply




Broken Metaphors

Are not consistent, do not operate in every circumstance, or do
not uphold things consistent with what the metaphor would
suggest




Dead Metaphors

Lost the original imagery of their meaning

Milk
@ Butter
Cheese

Water
Beer
@ Wine



Design principles

Affordances
Constraints
Feedback
Consistency
Metaphors
Mappings
Visibility



Mappings

Correspondence between an interface
and the corresponding action in ‘the world’

Minimize cognitive steps to

transform action into effect, or
perception into comprehension
(i.e., execution and evaluation)




Mappings

From http:/ /fivesketches.com/2009/11/natural-mapping-of-switches/



Mappings
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Mappings

oS- eses




Mappings




Design principles

Affordances
Constraints
Feedback
Consistency
Metaphors
Mappings
Visibility



Visibility
Differentiate opposing functionality

Use visual function

to confirm the user's mental model of operation

Sometimes sound can be used to make things ‘visible’

(e.g. vacuum cleaner clogging up)

Just the right things have to be visible:

excess is as bad as lack of visible clues



Visibility

Phones

How do you

put somebody on hold

change volume




Visibility

Location of Controls

Headset Jack (p. 2’_8) One-Touch Auto Dial

Buttons (p. 20)

Button (p. 24)

Display (p. 5)

A -ccrcanrma

MIC (Microphone) Button (p. 16)
(p. 13
: Button
VOLUME &), (N Buttons (p. 9, 16, 20)
(p. 14, 29)
Button
Button (p. 18, 22, 24) (p. 14, 25)

|SP-PHONE (Speakerphone) HEADSET | (FLASH] Button (p. 24)
Button and Indicator (p. 13, 15, 29)

Display

PP

- - K e = ~0

(This display shows all of the possible configurations.)

415-30

(Example: 15 minutes, 30 seconds)

)

My ar bl

-
= |

-
(|

ot

During a conversation, the call duration is displayed.

The unit is in the programming mode (p. 9, 16, 20).

The AUTO button was pressed while dialing or storing phone
numbers for the Speed Dialer (p. 16, 19).

The LOWER button was pressed (p. 21, 23).

The ringer is set to OFF (p. 10’.

The MUTE button Was; presééd du?ing a cén\)érsation (p. 24).
The dial lock mode is set ‘fo ca‘néel‘the‘mode,v see page 27.
The FLASH button was pressed while storing phone numbers.

The PAUSE button was pressed while dialing or storing phone
numbers.

You pressed (¥) while dialing or storing phone numbers in the
TONE mode.

You pressed (#) while dialing or storing phone numbers in the
TONE mode.
While storing a phone number in an UPPER memory location for
the One-Touch Dialer, “ " will appear when you press a
one-touch auto dial button (p. 20).

While storing a phone number in a LOWER memory location for
the One-Touch Dialer, “ o " will appear when you press a
one-touch auto dial button (p. 21).

I~ _ 71 The MUTE button was pressed as a secret button while storing

!

phone numbers (p. 18, 22).

While programming function items, such as the dialing mode,
“u " will flash as a cursor.

uoneiedaid



Visibility
Changing Ringer Volume

Press "Program”
Press “6”

Set Volume
Low - Press “1”

Medium - Press “2”
High - Press “3”

Press "Program”



Visibility

Controls available on watch with 3 buttons?

Too many and they are not visible
Compare to controls on simple car radio

Number of controls = Number of functions

Controls are labeled and grouped together




Visibility




Visibility




Activity: Bad Design Hunt

Can you discover instances of bad design on campus?

False affordances? A lack of consistency, visibility, or mappings?

“Thanks to you, | now constantly
notice how badly things are
designed.” — anonymous student






