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Learning Goals
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v

why it is hard for developers to spot usability issues

v

mental models of the users, designers and developers

v

the Human-Centered Design Process

v

patterns of users and tasks
ADg"cdng"vg"gzrnckp" e
> to use describe the concept of a user and to improve a user interface or interaction

> the principle of mental models



We see what we want to see (1)

Images from https://commons.wikimedia.org/wiki/File:My_Wife_and_My_Mother -in-Law.jpg

and https://commons.wikimedia.org/wiki/File:German_postcard from_1888.png
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We see what we want to see (2)

\

http://www.michaelbach.de/ot/cotstrawbsNotRed/index.html

Images from Kitaoka A (2015) Apparent reddish strawberries. ECVPcontribution Hansen T,Okkonen M, Gegenfurtner K (2006) Memory modulates color appearance
https://michaelbach.de/ot/col -strawbsNotRed/index.html and https://www.thesun.co.uk/living/3496637/optical _-illusion -dresses-colour-change/
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We see what we want to see (3)
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We see what we want to see (4)

sion 18.8.18362.728]
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Video by Albrecht Schmidt



We see what we want to see (5)
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Why do developers have no usabillity iIssues?

[This is Linux mint running firefox, calculator, showing the calander, vlc, vim,
W Secure Shell - Wikipedi... X | % and the GNU Image Manipulation Project.
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End Users vs. Developers

A Developers know almost everything about their development
A End users have little idea about

v

system and software architecture

v

remote database connections

v

state transitions and dependencies

v

Internal query syntax

v

application context

> system restrictions
> €

v

Ae" cpf "vjg" fqg" progandtheyshaylt modnged to ‘takevabout it!



Why are users not supposed to care about software issues?

Discussion



Why do we always skip the tutorial ?

Welcome to the tour!

Skip tutorial

Image from: https://github.com/JobCore/employer -web-client/issues/20
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The Difference between Developers and Users

A Developers want to complete the system

A Users want to complete tasks with your system
> Once caught in a task, users will try to keep the 4Ylow tiuntil their task is completed
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The usersypath to solve the problem =task flow (composed of one or more tasks)
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Challenge

A Refers to a mental state of absorption in an activity , leading to a
heightened sense of focus, positive fulfillment and productivity

Boredom

> People in flow are more likely to come up with solutions and ideas

filities
> Flow Is an important requirement to be immersed (movies, games, etc.)
>V wu. " v] @Spadeincasy & liskrexperience

A Biochemically, flow is associated with neurotransmitter activity,
Including elevated levels of dopamine and endorphins, as well as
tgi wncvgf"eqgtvkugn"ngxgnu"cdng"

Csikszentmihalyi, Mihaly. Flow: The Psychology of Optimal Experience. New York: Harper & Row, 1990. 74.
Csikszentmihalyi, Mihaly. Finding Flow: Psychology of Engagement with Everyday Life. New York: Basic, 1997. 31.

Guillon, B., Monteiro, J:L., Checoury, C., Archambault, D., & Burger, D. (2004). Towards an Integrated Publishing Chain for Accessible Multimodal Documents. doi: 10.1007/978-3-540-
27817-7_75

Sawyer, R. K. (2006). Explaining creativity: The science of human innovation. Oxford University Press



About Using Tools

A From the perspective of a user: every user
Interface is a tool (or utility)

AuVjg"yc{"j woc p uobloiscparpdps p
what sets our species apartmore than anything
else. Now scientists are more and more uncovering
the forces that drove our lineage to our heights of
tool use Y and how tool use, in turn, might have
influenced our evolutionO 4]"

A The right tool influence evolution

[1] Charles Q. Choi. 2009. Human Evolution: The Origin of Tool Use Live Science, November 11, 2009.
[2] Weir, A.A., Chappell, J. anKacelnik, A., 2002. Shaping of hooks in New Caledonian crows.Science, 297(5583), pp.981-981



About Creating Complex Systems

“. AN e

Al gw" ecp"wug"cp"gtcugt"qgqp" Vi
ungfigjcoogt"”qp"v] gfamkdloyd vt we g
Wright

A Creating the user interface at the end of the project will
not work T it has to be considered from the very beginning

> Make Mistake Early and Recognize Them!

A Making changes and corrections to early address the user
needs is considerably easier and less costly during the
planning or design phase than after the implementation or
release phase.

Images from https://www.pexels.com/de -de/foto/fallendes -wasserhaus-frank-loyd-wright-moderne-architektur-2695872/ New York World-Telegram and the Sun staff photographer: Al
Ravenna / Public domain https://commons.wikimedia.org/wiki/File:Frank_Lloyd_Wright_portrait.jpg
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o o Ak i o
Blrthplace of the printer, ethernet, many programmlng languages, graphical
user interfaces, andentrepeneurs* Dknn" |l cvgu. "Uvgxg" Lqgdu.

Imag
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User lllusion and Metaphors

UCv" RCTE" yg" e qusqg gusidnuodgstripg t Cc U ( =—

what we were about when designing the user interface. e

There are clear connotations to the stage, theatrics, and
magic - all of which give strong hints as to the direction to
be followed. For example, the screen as "Paper to be
marked on" is a metaphor that suggests pencils, brushes,
and typewriting. Fine as far as it goes. But it is the magie
understandable magic- that really counts. Should we
transfer the papermetaphor so perfectly that the screen is
cu"jctfrcu"rcrgt"vgtgtdugtcepti
199) b

Kay, A.(1990). User interface: A personal view. InB. Laurel, (Ed.),The art of human computer interface design (pp. 1917 207).
Tgcfkpi"."0OC"<"CffkugqpCYgung{Oo0



User lllusions and Magic

A User illusion describes the r gt hgev" 110 c i k ercthe ggtirgatillugonh kog waat go"
create

A The idea is that users do not need to understand the intricate details of how a system
works; they only need a "useful illusion” that allows them to interact effectively with it.

> Implies that hiding unnecessary complexities and only exposing users to essential
functionalities, the system becomes more user -friendly

AVj g"rtkoct{"i1 gcn"qh" et dgaclvale pmobilciftapiiorg betweanthe u k ¢
user and the system.

A Discussion:
> What supports/enables the user illusion?
> What breaks the user illusion?

Image from https://www.pxfuel.com/en/free -photo-jgfkb
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Metaphors

A Metaphors are figures of speech that describe an object or action as something
other than what it is, usually by drawing a comparison between two seemingly
unrelated entities.

A For example:

> T F g u mused irHmany operating systems helps users understand the functions of a
computer by likening it to a familiar physical workspace

>Vt cuj " Ecp Y 1l:mwSedte fepresent'the idetetion of files. Just like throwing
away physical trash, files can be "dragged" into a virtual trash can or recycle bin.

> 1 Uwt h"surfing“ithe web likens the experience to riding waves on a surfboard,
capturing the sense of freedom and exploration.

> Uv it gc ou Y usedHmsacialumedia and news platforms to describe the continuous
flow of information, much like a river stream or a news feed.



Metaphors

A-U' Kh™r gqrng " gorngqg { "0 gV Metaphor and the Cognitive Representation | "
computing systems, the designers of those OF COMPUENE SyStems

systems should anticipate and support likely

JOHN M. CARROLL anp JOHN C. THOMAS

metaphorical constructions to increase the
ease of learning and usingthe system4Y " | 3

Abstract —In learning, people develop new cognitive structures by meta-
phorically extending old ones. The h Iy d by
new users will predict the ease with which they can master a computer
system. Systems which through their interface suggest inefficacious meta-
phors will accordingly be more difficult to learn and to that extent
unacceptable.

1. COGNITIVE LEARNING THEORY AND
HUMAN-COMPUTER INTERFACES

EOPLE LEARN about computing systems prior to
and in the course of using them. The nature of this
learning process, and the nature of the mental representa-

Manuscript received March 3, 1980; revised January 30, 1981. This
paper was supported in part by the National Science Foundation under

tions it produces, is not well-understood: it is a research
project for cognitive psychological analysis and the subject
of this paper.

Our starting point is the simple observation (dating at
least to the time of William James, 1890) that people tend
10 try to learn about new things by making use of their past
learning. New concepts are typically thought of in terms of
old concepts—at least initially. We focus on a specific
variety of this, the metaphorical extension from one struc-
tured domain into another. In particular we consider the
role that metaphorical learning plays in the mastery of
computing systems at various levels of “competence.” Pro-
fessional programmers might learn a new system X by
metaphorizing at least initially from what they already

Grant NSF-SP1 79-14000 know about system Y. More casual or naive end-users

nj M hc é""I" "Y““:l‘h‘ c:“g:'ﬁ??mqg"?‘""‘“‘h IBM Watson  might rely on metaphors drawn from more distant knowl-
Csearc enter, Yorkiown Hey e 3 . z
J. C. Thomas is with the Corporate Technical Commuttee Staff, IBM edge domains, e.g., on what lh‘y have already learned

Corporate Headquarters, Armonk, NY 10504 about clectric typewriters.

Mac system Software
3 items 227K in disk 173K available

T
- 5] Sy iader e \ 0018-9472,/82,/0200-0107800.75 ©1982 IEEE
5 NEW nmul\'uu(x\aﬂ\n‘.\nou D ES[I==———— System Folde
S_ """"u?-‘..“.'."..":.‘,.".‘:::' AT D @ 3 items 211K in folder 173K available
SysYersion
Finder Sm \mugter Note Pad File Scruk File Clipd File

Desktop Metaphor 17 Alan Kay at Xerox Parc

[1] Carroll, J. M., & Thomas, J. C. (1982). Metaphor and the cognitive representation of computing systems. IEEE Transactionson systems, man, and cybernetics, 12(2), 107116.

Mental Models
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Metaphors can cause problems

Anglgygxgt."ogvecrjgtu"uwhhgt"| ST
make them unsuitable for expressing rich application —
semantics, and inappropriate for the reusable o
eqorwvcvkgpcn"uvt wevwt gu"yg' )
slippery things, and not just becausehey contain R
irrelevancies (do we set the trash can out for garbage pick mtww&;&
up on Friday mornings?) andncompletenesses with “""’“’"’"“m‘“’*‘"’“
tgurgev"vg"vjg"fqockp"vijg{"i ‘*&m’“‘“%”“%ﬁm

vis

of meul models, mtahorl and visual

formalisms as the buuf duig-nlngt.h usr
attel

Metaphors tempt us to over-generalize and to forget Ry
fkuvkpevkgpu"vj)cyv

of
lunltmallamw howlh pomnunl('
1 vl ual formalisms to serve as reusable

H computational structures that support the y
y gf1Juj g wn e e \
Intemal Accession Date Only

() Copyright Hewlett-Packard Company 1990

[1] Nardi, B. A., &armer, C. L. (1993). Beyond models and metaphors: Visual formalisms in user interface design. Journal of Visual Languages & Compuing, 4(1), 533.

Mental Models Prof. Dr. Valentin Schwind



Focus on Technology or User?

2 A
)
m,]
=
=
[

=

Thomas Alva Edison (1880) Emil Berliner (1887)



Users will wine

A Benefits of a disc

> Easy mass-production

v

Less storage space

v

Easier shipping

v

Allows double-sided recordings

v

Better marketing (front and back face)

v

People can collect them

Emil Berliner (1887)



Why caring about the user-friendly design?

A You are surrounded by some misconceptions:

v

If I (the developer) can use it, everyone can use it

v

If our non-technical staff can use it, everyone can use it

v

Good designs/user interfaces are applied common sense

v

A system is usable if all standards, norms, and style guidelines are met

v

Users will/must understand what | (the developer) meant

v

Users will/must adapt
A That is why a process is required

A However, if you do not care about a users and userfriendly design, your product
will fail.



Designing for Users

AgCp{"u{uvgo"fgukipgf" haepsy'tor g
learn (and remember],useful, that is, contain functions
people really needin their work, and beeasy and pleasant to
useO Y

Anevjtgg"rtkpekrngu"gh"u{uvg:
be followed to produce a useful and easy to use computer
u{uvgo"]e_"T1
> Early focus on users and tasks

> Empirical measurement

> Iterative design

RIGHTS

Key Principles by Gould and Lewis, 1985

Users

RESEARCH CONTRIBUTIONS

Human Aspects
of Campruting

Henry Ledgard

Designing for Usability:

s Key Principles and
What Designers Think

JOHN D. GOULD and CLAYTON LEWIS

ABSTRACT: This article is both theoretical and empirical.
Theoreticatly, i describes three principles of system design
which we believe must be fallowed to produce a useful and
cusy 1o use compuier system. These principles are: carly and
continual focus on users; empirical measurement of usage;
and iterative design whereby the system (simulated,
protatype, and reall is modified, tested, modified again,
tested again, and the cycle is repeated again and again. This
approach is contrasted to ather principled design
approaches, for example, get it right the first time, reliance
on design guidelines. Empirically, the article presents data
which shou that our design principles are not always
intuitive to designers; identifies the arguments which

principles. In Section 5 we elaborate on the three prin-
ciples. showing how they form the basis for a general
methodology of design. In Section 6 we describe a suc-
cessful example of using our recommended methodol
ogy in actual system design. 1BM's Audio Distribution
System (ADS), and the advaniages thal acorued as a
resull.

1. THE PRINCIPLES
We recommend three principles of design.

Early Focus on Users and Tasks
First, designers must understand who the users will be

designers often affer for not using these principl
answers them; and provides an example in which aur
principles have been used successfully,

Any system designed for people to use should be easy
1o learn {and remember), useful. that is, contain func-
tions people really need in their work, and be easy and
pleasant to use. This article is written for people who
have the responsibility and/or interest in creating com-
puler systoms (or any other systems) with these charac-
teristics. In the first section of this article we briefly
mention three principles for system design which we
believe can be used to attain these goals, Our principles
may ssem intuitive, bul system designers do not gener-
ally recommend them, as results of surveys reported in
Section 2 show, The recommendations of actual design-
ers suggesl that they may sometimes think they are
doing what we recommend when in fact they are not.
In Section 3 we contrast some of their responses with
what we have in mind (o provide a fuller and cleae
description of our principles. In Section 4 we consider
why designers might not actually be using our design

© 1905 ACM CO01-0762,/85/0300-03900 75¢

L 1A ey of the ACM

Prof. Dr. Valentin Schwind

“This ing is arrived at in part by directly
studying their cognitive, behavioral, anthropometric,
and aftitudinal characteristics. and in part by studying
the nature of the work expected to be accomplished.

Empirical Measurement

Second, early in the development process, intended
users should actually use simulations and protolypes 1o
carry out real work, and their performance and reac-
tions should be observed, recorded, and analyzed.

Herative Design
Third, when problems are found in user testing. as they
will be. they must be fixed. This means design must be
iterative: There must be a cycle of design, test and
measure, and redesign, repeated as often as necessary.

2. WHAT SYSTEM DESIGNERS AND
PROGRAMMERS ACTUALLY SAY

We began recommending these principles in the 19/0'.
Often the reaction is thal they are obvious, Neverthe-
lass, they are nol usually employed in system design
Why? We wondered whether or not these principles
were really obvious, or whether or not they just

March 1985 Volume 25 Number 3




Four Basic Activities of Interaction Design

A We must understand computers (limitations, capacities,
tools, platforms)

A . : Understandi
A We must understand people (psychological, social aspects, ng the
human error) / context \

A Interactions between computers vs people are too complex
\dentifying needs and establishing requirements for the Ev;lt:ﬁ(taion Developmen
user experience Designs Lt Desihs
Developing alternative designs that meet those
requirements \ /

Protoyping
the Designs

Building interactive versions of the designs

Evaluating what is being built throughout the process and
the user experience it offers



Asking the Users?

ALEXANDER GEDRGE GEAR JUL 2, 2814 G6:38 AM

That Disastrous Car Homer Simpson Desighed Was
Actually Ahead of Its Time

Homer Simpson once designed a spectacularly bad car...or was it just ahead of its time?

Screenshots from https://www.wired.com/2014/07/homer__-simpson-car/ Images from FOX STUDIOS
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User Needs

A Functional Needs: Task-oriented needs, specifying what the system should do

AUsabiIityNeeds< "Vjg"ngcug"gh"wugyy" qgh"c
Intuition, and efficiency

u{uvgo"cpf"g

A Emotional Needs: The psychological aspects of interaction, such as enjoyment, trust, and
aesthetics

A Informational Needs : Users often seek specific information or wish to accomplish certain
goals to gain knowledge

AAccessibiIity Needs : The system should be accessible with handicaps or disabilities

A Social and Cultural Needs: These needstake into account the social and cultural context in
which the system will be used

Norman, D. A. (1988). The Design of Everyday Things. Basic Books.
Rubin, J., &Chisnell, D. (2008). Handbook of Usability Testing: How to Plan, Design, and Conduct Effective Tests. Wiley.



Ocungyvyu"Jkgtcte)] {"qgh" Pggfu

morality,

creativity, I nStag I‘am?
taneity, .
przgfgma::;\?i;ng, T| nder?

lack of prejudice,
eptance of fact

TikKTok?

h Photoshop?

Amazon?

Self-actualization

self-esteem,
confidence, achievement,

Esteem respect of others, respect by others
f?
Love/Belonaing / friendship, family, sexual intimacy \ (:;OOgle .
security of body, of employment, of resources, .
Safety of morality, of the family, of health, of property DeVIantArt?
Physiological

J. Finkelstein / CC BY-SA (http://creativecommons.org/licenses/by -sa/3.0/) https://commons.wikimedia.org/wiki/File:Maslow%27s_hierarchy_of needs.svg
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Task-Artifact Cycle

A Humans have changing needs and preferences
A Technologies are created once to suit these needs

A As and when humans use the technologies needs
and preferences change

requirements

tasks artifacts

possibilities

John M. Carroll. 1990. Infinite detail and emulation in an ontologically minimized HCI. In Proceedings of the SIGCHI
Eqphgtgpeg"gp"Jwocp"Hcevgtu"kp"Eqorwvkpi"U{uvgou"*EJK
USA, 321 328. DOI:https://doi.org/10.1145/97243.97303

Users

CHI'90 Proceedings

April 1990

INFINITE DETAIL AND EMULATION
IN AN ONTOLOGICALLY MINIMIZED HCI

John M. Carroll
IBM Watson Research Center
P.O.Box 704
Yorktown Heights, NY 100598

ABSTRACT

By default, we attempt to define practical areas of
technological endeavor as “applications.” For exam-
ple, the applied psychology of human-computer
mteraction haa characteristically been defined in torms
of the methods and concepts basic psychology can
provide. This has not worked well. An alternative
approach is to begin from a characterization of cur-
rent practice, to take seriously the requircments of the
domain of endeavor, and 1o define areas of “science”
and “application” as possible and appropriate in that
context.

KEYWORDS: ontology, theory, hermeneutics, inter-
pretation, task-analysis, design rationale

One of the most appealing aspects of human-
computer interaction (HCI), and also one of the most
vexing, is the commitment — pursued energetically
through the 1980s — to produce an intellectually rich
applied psychology that could ei'fcl:ll\.cly support he
design of usable computer equipment, Appealing
chutzpah! The general case is that basic science pro-
vides uncertain and indirect support o practical en-
deavora [4, 20, 24, 297,

This ambitious project in I1CT has unforiu-
nately not succeeded, howaver, at leasgt not yet. ‘The
most sustained, focussed and sophisticated attempts
to develop explicit catensions of academic informa-
tion processing psychology for 1CT have had no dis-
cernible impact on design practice [8, 34]. Indeed,
even the more mundane cf‘F rts to adapt the labora-
tory methods of experimental psychology have often
foundered: to get clear and swatistically strong resulis,
oo many investigators have been led to “discover,”
for example, that orpanized menus are better than

disorganized menus [25].

Fermission 1o copy without fee all or part of this material is granted
provided that the copies are not made or distributed for direct
commercial advantage, the ACM copyright notice and the tite of
hpublicaﬁ'm and its date appear, and notice is given thal copying

is by penmission of the Associalion for Computing Machinery, To
copy otherwise, or 1o republish requires a fee andior specific
parmission.

© 1980 ACM 0-89791-345-0/90/0004-0321 1.50
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The key problem is that both the concepts and
the methods of basic psychology have been special-
ized for gmple and abstract sitnations.  Too much
attention was paid lo applying psychology and too
little to understanding what it was that paychology
was heing applied to

In this paper, [ adopt a framework developed

by Pat Wright, John Loog and Phil Barnard for
understanding applicd psychology. 1 seck 1o develop
this framewaork to address two difficult requirements
in the HCI domain, that | eall Infinite Detail and
Fmulation. The general thrust of my approach is to
urge that we take seriously as scientific objects the
ohjects that are of obvious practical importance in the
everyday commerce of a domain (henee the term
“vntulogally amimieed). o HCL the anportant
ohjects arc user tasks and designed arllfa.cls This
approach mects the requirements that no other ap-
proach can, and because it 35 built out of the practical
essence of the domain, it offers inique and  direct
leverage for the pragmatics of design as well.

INFORMATION FLOW

Tow can we do better at coordinating and integrating
hasic science with practical endeavor? An intercsting
line of thinking starts with Wright's [41] examination
of the relationships between pure and applied work
on text. She found “fow points of contact” between
peychuolinguistics and design of text.  She suggested
an “information Mow among rescarchers ... that starts
with applicd solutions lo practical problems, contin-
ues through pure explanations of why these solutions
are suceessful, and so enables the refinement of the
original applicd solutions.”

John Tong [27] and IPhil Barpard [2] are de-
veloping a framework for understanding the activity
in 11CT as what amounis to an information flow in
Wright’s sense.  (IFrom my standpoint, it is conven-
ient do collapse Long and Barmard's work, though
they would clearly want 1o make distinetions). This
is sketched in Figure | (based on figures from Long
and Bamard). The key idea is that science provides
A represeniaton of the real world.  To construct and
to apply this representation, we must be able to map
between it and the world, This mapping involves in-
termediary, or bndgmg rep-rese-nmtmq specialized for

the intended domain of endeavor.

cej



Key Principles

Early Focus on Users and Tasks:First, designers must understand who the users will be.
.n ] e "uvwf{kpi"v]jgkt"eqipkvkxg. "dgjcxkqgtcn. "cp
— In part by studying the nature of the work expected to be accomplished.

L, Empirical Measurement: Second, early in the development process, intended users should
'@' actually use simulations and prototypes to carry out real work, and their performance and
- reactions should be observed, recorded, and analyzed.

PS Iterative Design: Third, when problems are found in user testing, as they will be, they must
m be fixed. This means design must be iterative: There must be a cycle of design, test and
iy measure, and redesign, repeated as often as necessary.

Key Principles by Gould and Lewis, 1985



Summary

A Humans have their own perception and a basic set of needs

A Customization is a good way for personalized experiences, however,asking the
user is not sufficient to reveal the user needs , goals, and economic solutions

A Maslow states a hierarchy of needs (physiological needs, safety needs, love needs,
esteem needs, need for self-actualization)

A The task-artifact cycle describes how humans use the technologies changes
needs

A In real world scenarios it is likely that user needs are conflicting

A Understanding user needs is essential, but this is not sufficient to create a
successful product
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The Mental Model of Room Heating

A You came back and it is only 15°C in your room. You want a room temperature of
21°C. What do you do?

You put the thermostat to 21 °C and wait

You put the thermostat to max (=35°) and switch it back to 21 ° once it is warm?

A What different mental models do people have who chose strategy 1 or 27

William Hudson. Mental Models, Metaphor and Design (2003).UK UPA and HCI200&http://www.syntagm.co.uk/design/articles/mmmad.pdf

Mental Models Prof. Dr. Valentin Schwind



http://www.syntagm.co.uk/design/articles/mmmad.pdf

How the user reasons and understands

A Kenneth Craik (1943):yvj g " ok p f "sealpaalv modesX U g g " t gcnk v {
uses to anticipate events, to reason, andto underlie explanationy,
A Users acquire mental models by
> Interaction / observation
> Explanation
A Two types
> Functional T users know what to do, but not why
> Structural T users know why to do something

William Hudson. Mental Models, Metaphor and Design (2003).UK UPA and HCI200&http://www.syntagm.co.uk/design/articles/mmmad.pdf
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Learning from Failures

A Signs and explanations are an indicator for a potential design problem

Images from Albrecht Schmidt

Mental Models Prof. Dr. Valentin Schwind



What is a Mental Model?

Ayn humancomputer interaction research, the notion of il ricises
mnental models4™ j cu”" eqog" vqg"dg®c" x( T
phrase foranything having to do with end users' S
knowledge of an application (van der Veer, 1990). There is
a feeling thatif we could "capture"” mental models, then e T e
we could build good interfaces] € _ " Dwv " ocp{ "] EoE e e
less convinced of the alleged benefits of mental models “%mwxﬁam
and of our ability to use them for reasoning or other aﬁ%m?ﬁﬁm

implementing such building blocks, but that
# afisms do. We coh the

eqgorngz"eqi pkvkqpO0"]e_ "Tgug £ofe i, i =i

lnuﬁ:acf, wn.h paruulur ucnu ‘go ghc

mental images have been struck by howncomplete and e T
inflexible they c t g[H 4"

(¢) Copyright Hewlett-Packard Company 1990

[1] Nardi, B. A., &armer, C. L. (1993). Beyond models and metaphors: Visual formalisms in user interface design. Journal of Visual Languages & Computing4(1), 5-33.
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Mental Model by Jakob Nielson

A A mental model is what the user believes about the system at hand

ATnC" ogpvecn" oqfbglentdatis that ig, fit'$ agnpodel of what users know
(or think they know) about a system such as your website. Hopefully, users' thinking is
closely related to reality because theyase their predictions about the system on
their mental models and thus plan their futureactions based on how that model
rtgfkevu"vjg"crrtgrtkcvg"eqwtugOy

AT K vprirae'goal for designers to make the user interface communicate the system's
basic nature well enough that users form reasonably accurate (and thus useful)
ogpvcn"oqfgnuoOy

Jakob Nielsen. Mental Models on October 17, 2010 https://www.nngroup.com/articles/mental -models/
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Three Mental Models

A Conceptual Model = Designer Model< " 141C" eqpegr vwc-levelogf gn" k u
fguetkrvkgp"gh"jqgqy"c"u{uvgo"ku"qgticpk] gf

v

Is deliberately designed

v

it allows to user to understand and operate the Ul

v

it draws on prior knowledge of the user
> Is communicated through the interface and interaction design

A Mental Model =User Model=Wu gt Xu" Eqpegr vwcn" Oqf gn

ASystem Model =Rt gi t coogt Xu" EqpROggivivcad ®gXghOqf ¢
Implementation Model

[1] Johnson, J., & Henderson, A. (2002). Conceptual models: begin by designing what to designinteractions, 9(1), 25-32.
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Conceptual Model

A The model the designers wants the user to have

A The conceptual model
> Is deliberately designed
> allows to user to understand and operate the Ul
> draws on prior knowledge of the user

> IS communicated through the interface and
Interaction design

AuC" eqpegr vwc nJeekdésgriptiorkoli " ¢ " j ki |
jqy"c"u{uvgo"ku"qtil¢ pk| gf "cpf

grgtcvguoOy

[1] Johnson, J., & Henderson, A. (2002). Conceptual models: begin by designing what to designinteractions, 9(1), 25-32.
[2] Norman, D. A. (2013). The design of everyday things: Revised and expanded edition. New York: Doubleday.
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Mental Models for Designers, Programmers, Users

Designer
Creates ¥
Specifies p
Designer’'s Model Programmer’s Model
Realizes y
Interacts with p»
User User Interface

Acquires y

User’s Conceptual Model

Hudson, W. (2001). Toward unified models in user-centered and object-oriented design. Object Modeling and User Interface Design:Designing Interactive Systems, 313-362.

Mental Models Prof. Dr. Valentin Schwind
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https://pxhere.com/de/photo/1451435

The Human, the Person, andthe User

Image from https://pixabay.com/de/photos/frau -alte-faltig -alte-frau-portr%c3%a4t1795054/
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User-Centered Design or Human-Centered Design ?

A Human-centered is the more modern term
A The terms user-centered design and human-centered are used interchangeable.

A Human-centered focus on the person as a whole and not only the role of the
human as a user

AThe ISO 9241-210 Human-centered design for interactive systems addresses the
rationale for adopting human -centered design

> Enforces a separation between interaction design and technical realization

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



|ISO Standards and DIN Norms

Images from: https://pixabay.com/de/photos/industrie -bolzen-verschluss-3075420/ https://pixabay.com/de/photos/schraube -schraubenmutter-metall-2117600/

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



https://pixabay.com/de/photos/industrie-bolzen-verschluss-3075420/
https://pixabay.com/de/photos/schraube-schraubenmutter-metall-2117600/

ISO 9241 - Ergonomics of HumanT System Interaction

A 100 series: Software ergonomics INTERNATIONAL IS0
STANDARD 9241-210
» A 200 series: Human system interaction processes s
A 300 series: Displays and display related hardware
A 400 series: Physical input devices - ergonomics principles maracion
A 500 series: Workplace ergonomics S

Partie 210: Conception centrée sur l'opérateur humain pour les
systémes interactifs

A 600 series: Environment ergonomics
A 700 series: Application domains - Control rooms
A 900 series: Tactile and haptic interactions

mmmmmmmmmmmmmm

ISO 9241 Ergonomics of humanT system interaction EEEEEmE T —

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind




Part 210: Human-Centered Design for Interactive Systems

A Table of Contents INTERNATIONAL ISO
STANDARD 9241-210
Scope e
Terms and definitions
» Rationale for adopting human-centered design Ergonamics of uman-system
Principles of human-centered design B e desan orteracve
Planning human-centered design e

Human-centered design activities
Sustainability and human-centered design

Conformance

ISO 9241 Ergonomics of humanT system interaction T sy Fleomne

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind




3. Rationale for adopting human-centered design

AT_I, Wu k pi " eénjeradoapppoach to design and development has substantial economic
and social benefits for users, employers and suppliers . Highly usable systems and
products tend to be more successful both technically and commercially 0 T

AT_I, U{uvgou"f guki papritredvwmethood imiproveaeality, for example, by:

> a) increasing the productivity of users and the operational efficiency of organizations;

> b) being easier to understand anduse. " vj wu"t gf wekpi "vtckpkpi "] e
> ¢) increasing usability for people with a wider range of capabilities ] € _

> d) improving user experience;

> e) reducing discomfort and stress;

> f) providing a competitive advantage ] € _

> +"egqgpvt kdwvkpi "vgyctfu"uwuvckpcdknkv{"qdl gev

ISO 9241-210:2019(EN) Human-centered design for interactive systems

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



4. Principles of human-centered design

A a) the design is based upon an explicit understanding of users, tasks and
environments | € _

Ab)usersareinvolvedv j t gwi j gwv" fgukip"cpf"fgxgngr o
A c) the design is driven and refined by user-centered evaluation ] € _

A d) the process is iterative ] € _

A e) the design addresses the whole user experience ] € _

Af) the design team includes multidisciplinary skils ¢ pf " r gt ur gev kx gu Y

ISO 9241-210:2019(EN) Human-centered design for interactive systems

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



6. Human-centered design activities

nc+"wpfgtuvepf kpiconceptbflltaselgekh{ kpi "vij g
> What are the tasks or objectives associated with the design?

d+" ur g e kshr{irekuyraenentsjyg "
> What expectations or requirements must the design accommodate?

e +" rt agdswnesklpionsy
> prototyping, rendering, mockup building, implementation

T fevdluatingvj g" f guki pYy

> conduct initial evaluations, usabillity testing, and ergonomic assessment

ISO 9241-210:2019(EN) Human-centered design for interactive systems

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



The Human-centered design process

Plan the human-
centered design

_ _ process
Design solution

meets the user

requirements
Understand and

specify the context

Evaluate designs Specify the user
against and organizational
requirements requirements

Product design
solutions to meet
the user
requirements

ISO 9241-210:2019(EN) Human-centered design for interactive systems

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



The Human-centered design process (slow cycle)

Plan the human-
centered design

_ _ process
Design solution

meets the user

requirements
Understand and

- specify the context

iterate where appropriate

~ S
Specify the user

Ve ry S I OW and organizational

requirements

Evaluate designs
against
requirements

1
B 41 GeoySealeComverter [CUsers\Hiels HenzeSeshIE\00P 1BWS) Shored-00PWS 8190 — O X
e Edit Yew Nedgete Code Analyge Befactor Buld Ryn Iools WCS Mindow Help
V241 GrayScaleConverter | I src | Comwerterd %, | Aur Comverterizp ~| b 2 = Q

3| @ Comenermopiove
3 *

o public void setup() |

-
[
g

ISO 9241-210:2019(EN) Human-centered design for interactive systems
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The Human-centered design process (fast cycle)

Plan the human-
centered design
process

Design solution
meets the user
requirements

Understand and
specify the context

Evaluate designs Specify the user
against and organizational
requirements requirements

ISO 9241-210:2019(EN) Human-centered design for interactive systems

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



The Typical Separation

A 1st T Concept Development and Interaction Design (quick iterations)
> Application and interaction concept
> Interaction design
> Prototypes to evaluate the concept and interaction design
A2nd T Technical Realization (slow iterations)
> Technical analysis

> Technical specification ( e.g. architecture, platform)
> Implementation

> Evaluation and Quality management

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



Waterfall vs Human-Centered Design Process

A Will the Human-Centered design process work well with the waterfall model ?

1 Requirement
3 Coding

4 Intergration
5 Verification

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



Agile/SDLC vs Human-Centered Design Process

A Will it fit with Agile Development and Software Development Life Cycles (SDLC)?

=

4

IMPLEMENTATION

THE
SOFTWARE
DEVELOPMENT
CYCLE

Image from https://saigontechnology.com/blog/6 -stages-for-software -development-procedure-you-need-to-know

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind
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Problems of Human-Centered Design

A Users may
expect disadvantages (e.g., being replaced by software)
nave conflicting views (e.g., Mike likes dark surfaces, Daisy likes pink)
> pbewrong* g0i 0. " uK"co"swkemgt"ykvj] "o{"gnf"oqgwug!
beresistantvg" ejcpig"*gO0i 0. "gK"fg"vjcv"gxgt{"vko
AKp" c" 1dwuk p g uyol aredexpected to create a system with regards to

the goals specified by stakeholders and this is unfortunately NOT necessarily the

system users would like to have

> More iterations are required, difficult to predict their outcomes, and the process lasts
longer if the requirements are not satisfied (stakeholders hate that)

> Difficult to find a trade -off between the goals of customer or stakeholders, the users, and
the project developers (typically you)

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind
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Working in Multidisciplinary Teams

A Many people are involved in the process of designing and implementing an
iInteractive product

> Different background (e.g. design, business, CS, marketing, administration)
> Different and conflicting high and low level objectives
> Different views and opinions
A Communication can be very difficult !
> To be able to work in a team is essential!
> Team work is a skill that can be learned
> Competence of this course
> Working remote vs onsite?

Human-Centered Design (ISO 9241210) Prof. Dr. Valentin Schwind



| | FRANKFURT
UNIVERSITY
OF APPLIED SCIENCES

‘@;w?’

Know your Users and their Tasks

Human-Computer Interaction Lecture

Image from: https://pxhere.com/de/photo/1451191

@ (+)(D) '(I'élg g){:%v'x\lrlgogontent is licensed under a Creative Commons Attribution 4.0 International license Prof. Dr. Valentin Schwind n
BY SA = .


https://pxhere.com/de/photo/1451191

Y g"ku"v]g"Wugt A" Yg" pggf "tgurt

A Diversity of the individual
> Each of you has inherently different requirements for their interaction with computers

A Demographics (gender, age, nationality, culture):
> gecnu. "oqvkxcvkgp."rgtugpcnkv{."-<®

>gf wecvkgp. "ewnvwtcn

>cl g. "1 gpfgt.
A Training and previous knowledge:
> Novice users

dcemi tgwpf."vtckpkpi

1 e

ce

ry {fukecn"cdknkvkgu.

v

Knowledgeable intermittent users
Expert frequent users

v

v

Wugtu"yjag"vjkpm"v)cyv

vjg{"mpagy"jqy"kv"yqt mu
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Where Is the Average User?

A In empirical research, we always assume an average user
A However, there is no average user, and any number can lie!
APwodgt " i coge

> Creating a software that is appropriate for a very specific target group (e.g., 0,1% of the
population) may still find a large user base, e.g., in Europe and the US this may be more
than half a million people

> Designing for 90% of the users will leave alone in Germany 8 million users out

A Therefore, it is often better to focus on certain target groups. For a requirement
analysis including target groups, HCI researchers of use Personas

> Typical, representative users with individual needs T but not the average

Know your Users and their Tasks Prof. Dr. Valentin Schwind




Personas

A Personas are fictional yet realistic representations of target user groups encapsulating
their needs, goals, and pain points.

AThey allow interaction designers and developers to create more targeted and effective
solutions as they often assume (implicitly) that users have the same goals and abillities.

> For example, if a persona representing an elderly user highlights the need for simplified
navigation, the design team can prioritize this feature, thereby making the product more
accessible to that demographic.

A Personas can serve ascommon reference that can be easily communicated across
different departments in an organization (from design to customer support).

A Employing personas minimizes the risk of developing features or products that do not
resonate with the end-users.

A If not well-crafted, they can lead to stereotypes and may not represent the user base
accurately.

Know your Users and their Tasks Prof. Dr. Valentin Schwind



Ethnography?

A Example: https://de.statista.com/

Medien » Videospiele & Gaming

Verteilung der Videogamer in Deutschland nach Alter im Jahr 2023

DOWNLOAD
20% *
18% 18% a ‘EPDF @XLS PNG E;PPT
15% e
- Quellen
3 ) )
“:.J_ - game; GfK = Weitere Quellenangaben anzeigen
g = Veroffentlichungsangaben anzeigen
g 10% L] =+ Ask Statista Research nutzen
o
2 A Verdffentlichungsdatum
2 August 2023
<
- Region
Deutschland
Erhebungszeitraum
2023
0% .
6-9 Jahre 10-19Jahre  20-29Jahre  30-39Jahre  40-49Jahre  50-59 Jahre  60-69 Jahre Besondere Eigenschaften
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PERSONA LARA SCHNEIDER

version: R 7

Gains (Lust) aktueller Produkte

* Hohe Qualitat der Ware

* Genussfaktor

* (meist) freundlicher Kontakt mit Lieferanten an der Tur

Pains (Frust) aktueller Produkte
» Dass die Kinder in der Hinsicht spezielle Vorlieben haben — sie

will moglichst vermeiden, "doppelt” zu kochen.

 Fehlerin Apps / Webshops
* Unsicherheit, was zu ihrer angepassten Emahrungsweise

Jobs-to-be-done

Wenn ich als Familienmanagerin die Mahlzeiten meiner
Familie plane, dann machte ich, dass ich die unterschiedlichen
Geschmacker treffe und nicht zu viel Zeit fur die Zubereitung
aufwende, damitich im eng getakteten Alltag nicht in Zeitnot
gerate.

Wenn ich das Essen fiir meine Familie zubereite, dann mochte
ich passendes, schmackhaftes, gesundes und qualitativ
hochwertiges Essen servieren, damit die Kinder anstandig
essen und ich nichts wegwerfen bzw. selber aufessen muss.

ORT

Hypothesen

Die Produkte helfen ihr aufgrund der einfachen
Zubereitung und Lieferung bei ihrer eigenen Zeittaktung
dabei, den Tag planbarer zu machen.

Der Bestellkanal mit der Empfehlung von passenden und
ahnlichen Produkten ihr bei der Planung der Mahlzeiten
dabei hilft, die Familie gesund und abwechslungsreich zu
emahren, und damit die Bestatigung zu haben, das
richtige gekocht zu haben.

Der Bestellkanal mit der direkten Abfrage von Wiinschen

(— Gewichtsreduktion) in den Speiseplan passt
hilftihr bei der Essensplanung, die richtige Ware

Personlichkeit
A ® ) A problemlos zu bestellen und das richtige zu kochen.
o P S . extrovertiert —0—@—0—0. introvertien
Aktivierungsfaktoren £ 2% 3 ' ' . *  Ineineridealen Welt: Der Bestellweg (Bestellung,
Anreiz G — unbedacht )—~0—-0—-@—© berechnend Terminvereinbarung, Check-out) ist einfach und intuitiv
Angst / Sorge ) rational - —-@- - emotional und unterstiitzt sie dabei im engen Tagesablauf, keine Zeit
. ‘ voreingenommen @ offen Alveriers,
- G 0-8-0-8-8 | T
LesAmgsangebot > ” i ® S Die Produkte helfen ihr aufgrund ihrer Vielfalt und
Personliches Wachstum (D —————— p - N N N ' aufgrund ihrer hohen Qualitat dabei, die Familie gesund
"Meine Familie ist mir das wichtigste. Ich Relevanz O Erreichbarkeit ) 3 4 , ; und abwechslungsreich zu ernahren — speziell die Kinder.
mache vieles, damit es ihr qut geht." Soziale Aspekte oy Post QD — \arken, Apps, Personen
; i Facebook, WhatsApp, FitBit, Aldi, Lidl, Edeka, REWE
Alter 35 Techn. Verstandnis ) 3 4 ‘ ; Zeitungsanzeige face 00 ba ‘::( itBit, Aldi, Li Ea
. E-Mal @ facebook (W £
Beruf  Industriekauffrau (halbtags) Internet G — s — - fitbit —
nline-Banner Gite £ 1
Wanort - Stadtisch, Egentumswohnung R = Ghbhs O R
N ) ) Apps Handy / Tablet (- S—— Gerite und Plattformen
Familienstand ~ Verheiratet, 2 Kinder (4 & 2) T e Blogs ® Samsung-Smartphone, Amazon Echo Dot, Tablet
Kunde? Nein Smart Home — Personliche Empfehlung G — e
Miiew B23 Bilrgerliche Mitte Digitale Assistenten ® Events / Offentliche Orte am-————— %

Image from https://www.ort -online.net/de/news/wie -wir-personas-verwenden.html ORT Medienverbund GmbH, veréffentlich am 10.04.2018
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Background Information = Concerns and Needs

Communication with close
friends and family

Used to be quite active in
her social circles

Had a major fall a year ago . Values her privacy

Limited her mobility, had to Unfamiliar with modern

stay at home more often . communication methods
. e.g. Skype

Enjoys watching drama :
serials on TV . Wants to call family
members but unsure of
what to talk about

Chia Bee Choo

+ 68 years old

* Female
+ Widowed

How might we help elders at home stay
active and engaged in their social circles?

* Lives alone and
apart from her 2
children for more
than 2 years

e |nteraction methods should be familiar and inituitive

¢ Should be open-ended and ambiguous to
inspire new uses

* Has to be non-obligatory and respect user’s privacy

CHI 2015 Student Design Competition, Loh Zhide, Lim Zhiying, insight Designing intuitive interactions for the elderly Image from https://edmundzhang.work/Designing_-intuitive -interactions -
for-the-elderly
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How to create personas

1. Data Collection: Gather qualitative and quantitative data about the target
audience through interviews, surveys, log data, or ethnography

2. Analysis and Segmentation: Analyze the collected data, cluster, and segment it to
iIdentify common characteristics or behaviors .

3. Drafting Personas: Create one or more personas based on the segmentation,
each with a name, image, and detailed description .

4. Validation: Validate the personas with real users or stakeholders to ensure their
relevance and accuracy.

5. Implementation: Integrate the validated personas into the development process
as areference or template for design decisions .
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Personas for Car Design

A Personas and goals
> Alesandro (fast and fun)
> Marge (safe, comfortable)
> Dale (big loads, reliable)

> Homer (automated driving, custom horn sounds,
separate soundproof dome for kids, cup holders for
soda cups from Kwik, easy entry)

A Results in designs that differ , e.g.
> Porsche
> City SUV
> Pick-up

> J q 0 g tugtam car

Screenshots from https://www.wired.com/2014/07/homer _-Simpson -

car/ Images from FOX STUDIOS
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User-Needs vs Task Profiles

A Find out what the user is trying to do!
> the goal
> what their needs are
> resulting tasks

A Supported tasks should be determined before the design starts
A Functionality should only be added if identified to help solving tasks

> Temptation: If additional functionality is cheap to include it is often done T this can
seriously compromise the user interface concept (and potentially the whole software
system)!

A Frequency of tasks related to user profiles (personas)
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Task Analysis

A The process of analyzing the way people perform their jobs
> the things they do, the things they act on, and the things they need to know

A There are three different approaches to task analysis, which overlap but which lay their
emphases on slightly different areas:

> Task decomposition which looks at the way a task is split into subtasks, and theorder in
which these are performed.

> Knowledge-based techniques which look at what users need to know about the objects and
actions involved in a task, and how that knowledge is organized.

> EntityTrelation -based analysis which is an object-based approach where the emphasis is on
identifying the actors and objects, the relationships between them and the actions they
perform.

Dix, A. J., Finlay, J.Abowd, G. D., & Beale, R. (2003Human-computer interaction. Pearson Education https://hcibook.com/.
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Task Decomposition

AThetop-ng x gn" vicakemu "
cup of teay < -
> 0. make a cup of tea pan 0.
o
> 1. b0|| water :;::e?’sitrze time, if the pot is full 2
> 2 empty pOt after four or five minutes do 6
> 4. pour in boiling water plan 1.
) ) lI-12-13
> 5. walit 4 or 5 minutes when kettle boils 1.4

> 6. pour tea

A Plans help us to define
conditions and sequences

Dix, A. J., Finlay, J.Abowd, G. D., & Beale, R. (2003Human-computer interaction. Pearson Education https://hcibook.com/.
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Task Decomposition

plan 0.
do |
at the same time, if the pot is full 2
- then3 - 4
A The top_level taSkS Of after four or five minutes do 5
s oo < [
> 0. make a cup of tea Plan 5. .
_ _ empty _ for each
> 1 bOlI Water plan 1. Stl - CUJPE:;ES e
lL1-12-13-14
5 2 em pty pot when kettle boils 1.5 - -
> 3. make pot
lan 3. lan 5.3.
> 4. wait 4 or 5 minutes ’ 3.1-32-33 ’ 5.3.1 —if wanted 5.3.2
i =

Dix, A. J., Finlay, J.Abowd, G. D., & Beale, R. (2003}Human-computer interaction. Pearson Education https://hcibook.com/.
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Hierarchical Task Analysis

A Adding Artifacts

Goal Make cup of tea

s B

Sub-Goals Heat water | Infuse tea : Add milk/sugar/lemon

- Fil Boil Place tea Add hot :Add/ Add }d
DIJaSHS kettle kettle § bagincup  water i milk sugar lemon

MRS SugaYr,
IETONPSPOoN!

Artifacts water, kettle | teabag, cup, hiot water. |

William Hudson. HCI and the Web: a Tale of Two Tutorials: a Cognitive Approach to Interactive System Design and Interaction [@sign Meets Agility. ACM interactions 12(1), 2005, 4951
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Knowledge Based-Analysis

A Listing all the objects and their functions involved in the task, and then building
taxonomies with logical operators

> Kitchenitem AND

> | shape XOR
> | dished :( mixing bowl, casserole , saucepan, soup bowl, glass )
> | flat: ( plate, chopping board, frying pan)
> [ function  OR
> preparation :{ mixing bowl, plate, chopping board}
> cooking: {frying pan, casserole, saucepan}
> dining XOR
> | forfood : plate , soup bowl, casserole
> | fordrink : glass

A kitchenitem /shape(flat)/function{ preparation,dining ( forfood )}/

Dix, A. J., Finlay, J.Abowd, G. D., & Beale, R. (2003Human-computer interaction. Pearson Education https://hcibook.com/.
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EntityT Relation-Based Analysis

A Associated with data -base designs and
more recently object-oriented
programming

0

life cycle
of tractor

plan 0.

as required — 2

when tractor breaks down — |

> Not for tasks but for entities with an L;aimenance 2'cu|tivation
object-based approach —
- plan 2.
A Can include physical objects, the Hlm22m23m2a s
actions performed on them and the 2. 22. 23. 24 25.
connect drive to cultivate drive to put away
people who perform them implement field field tool shed
lan 2.1.
i one of 2.1.1 or 2.1.2 depending on job
2.1.1. 2.1.2.
fix harrow fix plough

Dix, A. J., Finlay, J.Abowd, G. D., & Beale, R. (2003Human-computer interaction. Pearson Education https://hcibook.com/.
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Respecting the Wu g Diuveysity

A Example: flight booking webpage

> Travel agent booking many flights a day
T everyday

> A teacher organizing a field trip (once a year) and
making bookings for a large group

> A businessperson changing bookings while travelling
> A family looking for a package holiday
A Basic concepts to structure the problem

> Usage profiles

> Task profiles
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