Mensch-Maschine-Interaktion 1

Chapter 1 (April 22nd, 2010, 9am-12pm):
Introduction, Motivation, History

LMU Munchen — Medieninformatik — Andreas Butz + Paul Holleis — Mensch-Maschine-Interaktion 1 — SS2010



Basic HCI Principles and Models

 Users and Developers

» 3 Usability Principles by Dix et al.

» 3 Usability Principles by Shneiderman

» Background: The Psychology of Everyday Action
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Use and Context
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What the User Sees

» Users see only what is openly visible!
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» Users have little idea about:
— architecture,
— state transitions,
— dependencies
— application context
— system restrictions
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A Computer Screen and its Interpretation
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Answers from Skilled Computer Users

* Win2000 desktop

» Text and figures

* |cons and toolbars

* Overlapping windows
» Scroll bars and menus

 Task bar and status
iInformation

* Representations of
documents
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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

* Meeting notes
» Budget for next year

 Request to write a
technical article

* Background
information on a
psychological
phenomenon

My work environment
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Metaphor Example 1 — Overlaying Windows

* What is the meaning of the fact that a window is behind
another window? e S o e T T R e e
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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? oo o , =

. | J[ I = o 4
What is the metaphor? . ‘ . 7 f

5’; er? | 1Hz=1/s C"
: Sinus-Signal ‘
g Beispiele periodischer Signale
g 1 P agezah

| |
. A ;

o = 14 4 q *
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Metaphor Example 2 — Scrollbar vs. Hand

* Moving up the scroll bar moves down the document

* \What happens in reality”?
What do we Imaglne’? (606 < dmé.pdf
WI" at |S the metaphor? g Beispiele periodischer Signale
1 | , ‘ ’ Sagezah
:’? I Rechteck | TR hre W Dreieck
| |
Gradmaf und Boaenmalf
LS 14 4 3von28 P pf | O
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Metaphor Example 2 - Scrollbar vs. Hand

* Adequacy of interaction mechanism depends on

content displayed
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Types of Design Rules

* Principles
—abstract design rules principles
* Golden rules and heuristics golden rules

—more concrete than principles standards

e Standards

—(very) detailed design rules

o Design pattern iIncreasing authority
—generic solution for a specific problem

design pattern

Increasing generality

style guides

» Style guides

—provided for devices, operating
systems, widget libraries
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Usability 101 (by Jakob Nielson)

» “Usability is a quality attribute that assesses how easy user
iInterfaces 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?

LMU Munchen — Medieninformatik — Andreas Butz + Paul Holleis — Mensch-Maschine-Interaktion 1 — SS2010 15



Basic HCI Principles and Models

» Users and Developers

* 3 Usability Principles by Dix et al.

» 3 Usability Principles by Shneiderman

» Background: The Psychology of Everyday Action

LMU Munchen — Medieninformatik — Andreas Butz + Paul Holleis — Mensch-Maschine-Interaktion 1 — SS2010
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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

« Robustness

—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

LMU Munchen — Medieninformatik — Andreas Butz + Paul Holleis — Mensch-Maschine-Interaktion 1 — SS2010 17



. . “y the ease with which new
Principles of Learnability (1 / 2) |users can begin effeciive
Interaction and achieve
maximal performance

* Predictability

- . = O Ve
— determining effect of future actions "‘Lf e @&.\\ TR ol

N~

based on past interaction history
— operation visiblility
» Synthesizability
— ability of the user to assess the effect of . o
past operations on the current state 28 D A | & 3 1T
—the user should see the changes of an operation
—immediate vs. eventual feedback

¢v C:\WINDOWS\system32\cmd.exe

EN>nove test.txt test

JEN>dir % txt
Uolume in drive C has no lahel.
Uolume Serial Number is FCBZ2-566A
= | CH AT ' .
s |’ “eC . N
1_ lz ext Document | ? 4| Lpoaiobt L P
- | 0 KB T, 25.85 .27 12:36 B installDebug.txt
1 Filed(s) 8 bytes
¥ Dirds) 14,052,261 ,.888 bytes free

IC:\>cd test

J:N\test2dir *_ txt
‘ test Uolume in drive C has no label.
Text Document Uolume Serial Number is FCBZ2-566AR

: 0KB

“l

N :f

2. //A 3 [

Directory of C:\test

19.11.207 16:56 B test.txt
1 Fileds) 8 bytes
B Dirds> 14,052,261 ,.888 bytes free

LMU Munchen — Medieninformatik — Andreas Butz + Paul Holleis — Mensch-Maschine-Interaktion 1 — SS2010 18



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
similar situations or as No

Delete All Records

Are you sure you want to delete
all records from the database?

task objectives

LMU Munchen — Medieninformatik — Andreas Butz + Paul Holleis — Mensch-Maschine-Interaktion 1 — SS2010


http://www.youtube.com/watch?v=19BWJQ8kjrw
http://www.youtube.com/watch?v=19BWJQ8kjrw

Principles of Flexibility (1 / 6)

the multiplicity of ways the user
and system exchange
information

* 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

s X
File and Folder Tasks A lw:______—t e
* x|
This Folder already contains a File named "',
Would yvou like to replace the existing File
|  Obytes
- modified: 22 November 2007, 11:26:07
with this one?
':J 0 bytes
modified: 22 November 2007, 11:26:14
Yes ] [ No ]

user preemptiveness system preemptiveness

LMU Munchen — Medieninformatik — Andreas Butz + Paul Holleis — Mensch-Maschine-Interaktion 1 — SS2010
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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
* modal dialogs
* interaction with just one window at a given time

aching-Ibersidion = 1-23 Markus Klann X |
,‘ MobileHCl 2009 : some
24130 deadlines still coming up
Call for Parlicipation *
MobileHC| 2009 has still some
deadlines ahead and you
might .

1 P - € Ja®T - v T s
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Principles of Flexibility (3 / 6)

» Task migratability

—passing responsibility for task execution between user and

system

—example: spell checking

Spelling

Mot in Dictionary: | migratability

Change to:
Sugagestions:

Add words to:

rritability]

]

irritabilit |

| CUSTOM.DIC

f Ignore All ‘

| Change All |

Suggest

AutoCorrect

Close

LMU Munchen — Medieninformatik — Andreas Butz + Paul Holleis — Mensch-Maschine-Interaktion 1 — SS2010
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Principles of Flexibility (4 / 6)

» Substitutivity

—allowing equivalent values of
iInput and output to be
substituted for each other

(e Actual / Print Size

width |35.558

—representation multiplicit i [422 | g
P ultiplicity =
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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

—adaptivity: automatic customization of the user interface by the
system I —————
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Principles of Flexibility (6 / 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
— adaptivity: automatic customization of the user interface by the system
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Principles of Robustness (1 / 2)

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

o Observablllty 7B hdobe .. | SiTotalc. B T &'/C”’F.‘};_J.'F,ﬂ "' = 11:56 PM

h

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

o

* Recoverability
— ability of the user to correct a recognized error
— reachabillity (states): forward (redo) / backward (undo) recovery

— commensurate effort (more effort / steps
for deleting a file than for moving it)

Total Commander

\‘.:/ Do you really want to delete the selected file AUTOEXEC.BAT?
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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

Letterboxing: Please wait.
This may take a while.
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3 Usability Principles by Dix

. Learnability  Robustness
_Predictability - Observability

e - Recoverabillity
—Synthesizability - Responsiveness

—Familiarity - Task conformance
—Generalizability

—Consistency
» Flexibility

—Dialogue initiative 'Section 7.2 in Dix.
_ I\/IuItithreading Human Computer Interaction”]

— Task migratability
— Substitutivity
— Customizability
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