3 Basic HCI Principles and Models

3.1 Predictive Models for Interaction: Fitts’ / Steering Law
3.2 Descriptive Models for Interaction: GOMS / KLM

3.4 3 Usabillity Principles by Dix et al.

3.5 3 Usabillity Principles by Shneiderman

3.6 Background: The Psychology of Everyday Action
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- Use and Context

U1l Sorial Organization and Work @ﬁ] U3 Humnar-Machine Fit and Ad aptation
U2 Application Areas
Human ——— Computer
S C2 Dialogue C4 Computer
H1 Hutnan Techriques Craphics
Information —_
Processing D ﬁ
C3 Dialogus 25 Dialogue
Hz Languag_e, Cenre Architecture
Communication C1 Input and
and Interaction Ergonomn:s Cutput Devices

=

Sz
AN

D4 Example Systems

D3 Erraluation and Case Studies D2 Implementation
Techniques Techﬂiques atnd Too
D1 Design

Approaches

Development Process

This is a first (and not yet very deeply
discussed) approach to design for
usability
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What the User Sees

« Users see only what is openly visible!

| |
| e
g
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What the Developer Knows y ggglrﬁ_have little idea

. — b ‘ J — architectur.e.,

, & ~ — state transitions,

— dependencies

— application context
— system restrictions

.

Sl s o 119

e G

fl

: | l‘.

)

 And users often do not
want to know about it.
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A Computer Screen and its Interpretation
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Answers from Skilled

Win2000 desktop

Text and figures

Icons and toolbars

Overlapping windows

Scroll bars and menus

Task bar and status information

Representations of documents

Computer Users
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Basic (Naive) Technical Answers

« 2-D surface
« Controllable pixels

* Image with a resolution of
1400x1050 pixels

« For each pixel the colour
can be set

« The change of colour
can be controlled rapidly
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Perfect User’s Answers
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Metaphor Example 1 — Overlaying Windows

« What is the meaning of
the fact that a window is
behind another window?

« Whatis real?
What is illusion?

« What does iconizing do?

* Models?
Conceptual...
Implementation...
Represented...
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Metaphor Example 2 — Scrollbar vs. Hand

* Moving up the hand
Moves up the document

« What happens in reality?
What do we imagine?
What is the metaphor?

E Kommentare \‘{\ Anlagen \

806 = dm4.pdf =)
TT {7 ' t I
' f
3 &M 1Hz=1/s
Sinus-Signal
Loswg i Srat. suterenn Dighsia Mastan — 4 - 2

Beispiele periodischer Signale

“, T & Sagezahn
”
v T »
g = Id 4| 3vn2s [ p Pl | © © | [ =M
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Metaphor Example 2 — Scrollbar vs. Hand

« Moving up the scroll bar [©9© B dmd.pdf CL'
moves down the /fs‘, Beispiele periodischer Signale
document 3 it
) L i ~ Sagezahn
il
. What happens in reality? ||
What do We Imaglne’? ';é’ I Rechtgck ‘f F(gchteok (apprqximien) | Dreieck
What is the metaphor? ' = e B S
; = . T o
£
‘GradmaB und Boaenmaf Y
a = Id 4 3vwn2s [ p Pl | © © | [ @ HY mE
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Metaphor Example 2 - Scrollbar vs. Hand

« Adequacy of interaction
mechanism depends on
content displayed

® © O ¥ schnellbahnnetz_051211.pdf © |

Bonner Platz Alte Heide 4

Scheidplatz Nordfriedhof
Dietlindenstr.

T Minchner Freiheit

Hohenzollernplatz

Josephsplatz Gisﬂstr

Tberesien- Univetsit&t
Odeonsplatz l
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Types of Design Rules

* Principles

— abstract design rules > principles
* Golden rules and heuristics g
— more concrete than principles = golden rules
(@)
« Standards o standards
— (very) detailed design rules @ design pattern
. )
Design patterlj - 5 style guides
— generic solution for a specific problem =
« Style guides increasing authority

— provided for devices, operating
systems, widget libraries

« Authority: whether or not a rule must be followed or whether it is just
suggested

« Generality: applied to many design situations or focused on specific
application situation.
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Usability 101 (by Jakob Nielson)

« “Usability is a quality attribute that assesses how easy user interfaces
are to use. The word ‘usability’ also refers to methods for improving
ease-of-use during the design process.”

« Usability has five quality components:

— Learnability: How easy is it for users to accomplish basic tasks the first
time they encounter the design?

— Efficiency: Once users have learned the design, how quickly can they
perform tasks?

— Memorability: When users return to the design after a period of not using
it, how easily can they reestablish proficiency?

— Errors: How many errors do users make, how severe are these errors, and
how easily can they recover from the errors?

— Satisfaction: How pleasant is it to use the design?
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3 Basic HCI Principles and Models

3.1 Predictive Models for Interaction: Fitts’ / Steering Law
3.2 Descriptive Models for Interaction: GOMS / KLM

3.3 Users and Developers

3.5 3 Usability Principles by Shneiderman

3.6 Background: The Psychology of Everyday Action
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Principles to Support Usability

« Learnability
— the ease with which new users can begin effective interaction and

achieve maximal performance
* Flexibility
— the multiplicity of ways the user and system exchange information

 Robusthess

— the level of support provided to the user in determining successful
achievement and assessment of goal-directed behavior

Dix, A. J., Finlay, J., Abowd, G., Beale, R. Principles to support usability,
Human-Computer Interaction, 260-273, Third Edition
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the ease with which new users can
begin effective interaction and

Principles of Learnability (1/2) achieve maximal performance

* Predictability K @ @U“@) L
— determining effect of future actions ST o
based on past interaction history

— operation visibility (Vistart. €GOV CES

« Synthesizability

— ability of the user to assess the effect of i |

past operations on the current state = b be.

— the user should see the changes of an operation

v CAWINDOWS\system32\emd. exe

— immediate vs. eventual feedback Pk

Cainrdir =_txt
Uolume in drive C has no lahel.
Uolume Serial Mumber iz FCHB2-566A

ot est = . .
1. &= I u,)j 2 Directory of Cit
= | i< 95 . @5 .2887 12:36 B installDebug.txt

1 Filets> A buytes
A Dirdcs>» 14.852.261.888 bhytes free

C-~2>cd test

e Czwtest>dir = txt
' = | test Uolume in drive G has no_lahel.
22_ ﬂff,j a 53 — Text Document Uolume Serial Mumber is FCB2-56GA

4 UKD Directory of C:“test

19.11.2087 16:56 B test.txt
1 File<{s>» A by

tes
Ludwig-Maximilians-Universitat Minchen Dr. Paul Holleis @ Dirds> 14.052.261.888 bytes free
C:ntest>




Principles of Learnability (2 / 2)

« Familiarity
— how prior knowledge

applies to new system
— affordance (guessability)

« Generalizability

— extending specific interaction
knowledge to new situations

« Consistency
— likeness in input/output

behavior arising from Delete All Records |
similar situations or
; : Are you zure you want to delete
taSk ObJeCtlveS ® all records from the database?
Yes Ho
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the multiplicity of ways the user and
system exchange information

Principles of Flexibility (1/ 6)

« Ways in which the user and the system exchange information

« Dialogue initiative
— freedom from system imposed constraints on input dialogue
— user preemptiveness: user initiates dialog
— system preemptiveness: system initiates dialog

- L
File and Folder Tasks £ r;.—..-— Text Document
Explore P Heplac

Search...

Sharing and Security...

&
(&5 Checkout... -'"J

W ortoiseSvN Would you like to replace the existing file

This Falder already contains a file named '’

Scan for Yiruses...

= 0 bytes
Send To = modified: 22 Movember 2007, 11:26:07
Cut
Copy

Create Shortcut = 0 I:uy_tn_as
Delete = modified: 22 MNovember 2007, 11:26:14

with this one?

Rename

Properties [ Ves ] [ Mo

user preemptiveness system preemptiveness
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Principles of Flexibility (2 / 6)

« Multithreading
— ability of system to support user interaction for several tasks at a time

— concurrent multimodality: simultaneous communication of information
pertaining to separate tasks

» multi-model dialog
» editing text and beep (incoming mail) at the same time

— interleaving multimodality: permits temporal overlap between separate tasks,
dialog is restricted to a single task

» window system, window = task E

» modal dialogs
» interaction with just one window at a given time

enech-mMaschine-intaraktion - 1-23 Mﬂrkus “la"“ x
MobileHCI 2009 : some
74 130 deadlines still coming up

Call for Participation ="+
MobileHC] 2009 has still some
deadlines ahead and yau
might. ..
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Principles of Flexibility (3/ 6)

« Task migratability

— passing responsibility for task execution between user and system
— example: spell checking

Spelling

&3

Mok in Dickionary: | migrakahility:

Zhange ko:

Ignore l [ Ignore &ll ] -
Suggestions: irrikabiliky

&dd ] [ Suggesk ]-

&add words to: CUSTOM. DIC

l
| change | | change sl |
[
v |

AukoCorrect ] [ Close ]
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Principles of Flexibility (4 / 6)

 Substitutivity

— allowing equivalent values of
input and output to be

. TR o Actual / Print Size
substituted for each other o widh | [BEE
. . g " ; _ Inches vl
— representation multiplicity HE deeh Mk
l o i E;: Fesolution |72
u“m

— equal opportunity: blurs the distinction between input and output

A | B | ¢ | D |

Sumrmand 1
Summand 2
Summand 3
Total sum

O e (LA BD | —
o1 Lk —
et AR O R L
o1 Lk —
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Principles of Flexibility (5/ 6)

« Customizability

— modifiability of the user interface by
the user (adaptability) or system (adaptivity)

— adaptability: users ability to adjust the form of input and output

6o
[« »|[ ShowAll |

Dock

Dock Size:

{

Position on screen:

Minimize using:

] Magnification:

Small

Min Max

e e n
NS

Left Bottom Right

Genie Effect HB

"1 Animate opening applications
1 Automatically hide and show the Dock

@

® 9 BABH &£ L

BisES B %

C:“Program Files'tatalcrmddefault. bar

Appearance

lcon file:

Tooltip:

|
|
f
|

o [ R |
wixme G
o Cifa e
|

P style
Flat icons
ot Small icons:

Size:

Lategony: Command: . Description:

N - | | o CommandB rowser 2924 Browsze internal commands Y
Source || View B
Left cm_YizButtonbar Showhide button bar

Right cm_YizDriveB uttons Showdhide drive button bars
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Principles of Flexibility (6 / 6)

« Customizability

— modifiability of the user interface by
the user (adaptability) or system (adaptivity)

— adaptivity: automatic customization of the user interface by the system
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the level of support provided to the
user in determining successful

PrlnC|pIeS Of RObUStneSS (1 / 2) achievement and assessment of

goal-directed behavior

— Level of support provided to the user in determining successful achievement
and assessment of goal-directed behavior

. Observability | FRadobe.. | & Totalc.. BOZ !Z:JE:'”LE;JNH ' B 11:56 PM

— ability of the user to evaluate the internal state of the system from its
perceivable representation

* Recoverability |3 -~ -
— ability of the user to correct a recognized error

— reachability (states): forward (redo) / backward (undo) recovery

— commensurate effort (more effort / steps [uy-——"
for d e I etl ng a fl Ie th an for m OVI n g It) \::/ Do you really want ko delete the selected file AUTOEXEC. BAT?

| Wes | [ Mo ] [ Cancel
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Principles of Robustness (2 / 2)

« Task conformance
— degree to which system services support all of the user's tasks
— task completeness; task adequacy

* Responsiveness
— how the user perceives the rate of communication with the system
— preferred: short durations and instantaneous responses (< 100ms)
— stability and indication of response time
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3 Usability Principles by Dix

« Learnability « Robustness
— Predictability — Observability
— Synthesizability — Recoverability
— Familiarity — Responsiveness
— Generalizability — Task conformance

— Consistency

* Flexibility

— Dialogue initiative

— Multithreading [Section 7.2 in Dix.
_ Task migratability “Human Computer Interaction”]
— Substitutivity

— Customizability
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3

3.1
3.2
3.3
3.4

Basic HCI Principles and Models

Predictive Models for Interaction: Fitts’ / Steering Law
Descriptive Models for Interaction: GOMS / KLM
Users and Developers

3 Usability Principles by Dix et al.

3.6

Background: The Psychology of Everyday Action
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