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"Design of user interfaces" interaction styles

What is the state-of-the-art?

 Discrete interaction styles
— command language
— menu
— desktop

— direct manipulation

« Continuous interaction styles
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What comes in the future?

« Continuous interaction styles
— speech input/output
— computer vision based input (e.g., gestures)
— audio interfaces (e.g., non-speech audio)
— tactile and force feedback
— biophysical signals (e.g., retina scanner)

© M. Rauterberg, 2005 JFS-USI Primer-5 4/20

TU/e 2



"Design of user interfaces"

DIN 66 234 EC directive 1SO 9241 Ulich
part 8 90/270/EEC part 10
(1988) (1990) (1996) (1991)

suitability for the task

self-descriptiveness

conformity with user
expectations

controllability

error robustness

suitability (activity adapted)
feeback about system states

appropriate format and pace
of information presentation

information and instruction of
user

ease of use applicable to
skill level

hearing and participation of
users

suitability for the task

self-descriptiveness

conformitity with user
expectations
suitability for learning
suitability for

individualization

controllability

error tolerance

task orientation
transparency

feedback
compatibility
consistency

support

selection possibilities
user definability

participation

flexibility

The first dimension
transparency
feedback compatibility consistency help support
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The second dimension

individualisation

f f

f

flexibility

individual
selection

individual
adaptation
(programming)

actual degree of freedom

potential degree of freedom
(meta-dialog task)
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How to measure usability?
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global design principles

high level goals

measuring concepts

criteria = metric + extent J

JFS-USI Primer-5

control

IR

customization

I

flexibility

BN

fan degree

7/20

8/20

interaction styles



"Design of user interfaces"

TU/e

The interface architecture

application

manager

i/ o manager dialog manager

prganisation

application,

|

L)

[ socio-technical system
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Three different function types

|

Secondary functions
[dialog manager]

}

Primary functions
[application manager]

Tertiary

functions
[dialog
manager |

@plicaﬁon obje@
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The function space

function space
FS

perceptual functions hidden functions
PF

¥ O

PFs of the PFs of the HFs of the HFs of the
dialog application dialog application
manager manager manager manager
PDF PAF HDF HAF

bt

set of all possible
function representations

\_ RF
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Two dimensions for interaction

[visual] feedback (FB)

low high
low batch menu interface
/ MI

. . . ]
interactive directness (ID) | 4 desktop style *l—

X command direct

high language manipulation
CI DI
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"Design of user interfaces"

How to measure?

(functional) feedback

D
fFB = 1/D SUM  #PFq/ (#PFa+#HFd) * 100%
d=1

flexibility of the dialog manager

D
DFD = 1/D SUM (#DFIP4)
d=1

interactive directness

[ P 1 -1
D = { 1/P SUM 1lng(PATHp) | * 100%
l p=1

flexibility of the application manager

D
DFA = 1/D SUM (#AFIPQ)
d=1
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.
Command language interface
f IhY
the normal view of MS-DOS < PO
C:> @ < PF
[4— DC
. 4
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"Design of user interfaces"

Command language interaction

HAFIP: functional interaction point of

tual dial /0 1 S
2gnl:2xt I?[?g) i/o interface the application manager
reprelsentation space qf .,\ I afunction-1 |
the dialog and application | " ———\
objects (PDO + PAQ) Py [ afunction-2 |
%‘ ! a.function-3 |
the representational //0 | afunction-4 |
interaction point: T -
PF = PDFIP + PAFIP ?: | afunction-5 |
I a.function-6 |
\.
HDFIP: ® . .
functional N /  application
interaction
point of the manager
dialog manager |d.f1 | |d.f2 | |d.f3 | | d.f4 |
dialog manager
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( 1=[......... 1......... 2. 3. 4......... 5......... 6..]1.. 7 )
1 the normg, {ew on a text document
MsWORD 4(0_ )@ PAFIP
'"4— PAO
— DC
TEXT.DOC=l
=3 He1gy Inseny Jun Librar) < PDFIP
3 > K Un g Finad
Edit document or press Esc to use menu > PAFIP
L Pgl Ro2 Coll {)‘\ ? Microsoft Word PDO
& J
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Menu interaction style

actual DC HAFIP: functional interaction point of

i/o interface the application manager

dialog context (DC)

A ‘
representation space of Qfﬁ 0, I a.function-1 |
the dialog and application I -
objects (PDO + PAO) L { 2 function-2 |

[ 4. ion-3
PAFIP: the represen- O ® { @-function |
tation of an HAFIP @ Py I POy y— |
—e I a.function-5 |
PDFIP: the represen-
tation of a HDFIP > —e [ = function-6 |
HDFIP: > \/ ; . .
functional : ! I : J application
interaction
point of the |d.fl||d.f2| |d.f3 | |d.f4| manager
dialog manager
dialog manager
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Direct manipulation interface

P GROUP.primary ke N T—
PAFIP—= = - T oo
Primy key Last name First name
Browse CH..8057 Bauknecht Kurt -t PAO
GROUP _ CH..8092 Ackermann David
CH..8092 Greutmann Thomas PDFIP
CH..8092 Spinas Philipp =1
= X
ﬁh" ﬁh" CH..8092 Ulich Eberhard
== D...8024 Hacker Winfried "
JOINFILE USA.20742 Shneiderman Ben
m a | [
- il DC
CLIPBOARD ootk
F—, calculation
== N IMIEXPORT count
mask.
rt
SORTBOARD e Y = e L po-
=] DISCETTE PAFIP
PRINTER

-
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Direct manipulation interaction

HAFIP: functional interaction point of

actualdialog  i/0 interface the application manager

context (DC)

repre.sentation space qf (/ ._\ !\ a.function-1
the dialog and application
objects (PDO + PAO) ._ ° [ adunction2
PAFIP: the represen @ [ afunctions |
tation of a HAFIP .— ° afunction4
.‘ P a.function-5
PDFIP: the represen- ._ e
tation of a HDFIP . a-function-6
HDFIP:  ——— ;p !p !;0 [ ] . .
functional =4 ap pllcatlon
interaction manager

point of the
dialog manager d.f1 d.f2 d.f3 d.f4

dialog manager

© M. Rauterberg, 2005 JFS-USI Primer-5 19/20

About HCI in general:

L. Barfield: The user interface - concepts & design. Addison Wesley, 1993.

P. Booth: An introduction to Human-Computer Interaction. Lawrence Erlbaum, 1990.
A. Dix, J. Finlay, G. Abowd, R. Beale: Human-Computer Interaction. Prentice, 1993.
L. Macaulay: Human-Computer Interaction for Software Designers. Thomson, 1995.
D. Norman, S. Draper: User centered system design. Lawrence Erlbaum, 1986.

J. Preece, Y. Rogers, H. Sharp, D. Benyon, S. Holland, T. Carey: Human-Computer
Interaction. Addison Wesley, 1994.

B. Shneiderman: Designing the user interface. Addison Wesley, 1997, 3rd edition.

About design principles:

C. Brown: Human-Computer Interface design guidelines. Ablex, 1989.

'W. Galitz: Handbook of screen format design. QED, 1989.

C. Gram, G. Cockton (eds.): Design priniples for interactive software. Capman & Hall,
1996.

D. Hix, R. Hartson: Developing user interfaces. Wiley, 1993.

ISO 9241 (Part 10: Dialogue principles, Part 12: Presentation of information, Part 14:
Menu dialogues, Part 15: Command dialogues, Part 16: Direct manipulation dialogues,
Part 17: Form fill-in dialogues)

D. Mayhew: Priniples and guidelines in software user interface design. Prentice, 1992.

About usability evaluation methods:

J. Dumas, J. Redish: A practical guide to usability testing. Ablex, 1993.

D. Freedman, G. Weinberg: Walkthroughs, Inspections, and technical reviews. Dorset,
1990.

ISO 9241 (Part 11: Guidance on usability, Part 13: User guidance)

A. Monk, P. Wright, J. Haber, L. Davenport: Improving your Human-Computer
Interface: a practical technique. Prentice Hall, 1993.

J. Nielsen, R. Mack (ed.): Usability inspection methods. Wiley, 1994.

About Design:

D. Norman: The psychology of everyday things. Basic Books, 1988.
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