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Stu Card 

-joined Xerox Palo Alto Research Center 
(PARC) in 1974  
-aimed at perfecting scientific methods to 
integrate with creative design 
-developed a process to predict the behaviour 
of a proposed design, using task analysis, 
approximation, and calculation 
-proposed a partnership between designers 
and scientists, by providing a science that 
supports design. 

http://www.designinginteractions.com/interviews/StuCard

http://dl.maximumpc.com/galleries/25oldpcs/xerox_alto_front_full.jpg
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-exploration of the design space through the integration of industrial design  
-designers and engineers had to work together (interdisciplinary approach) 
-science served to constrain the design space 

Looking back... 

a
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https://i2.wp.com/startupshelter.be/wp-content/uploads/2015/02/MVP-MINIMUM-VIABLE-PRODUCT.jpg?resize=1080%2C682&ssl=1



6LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018

 Douglas Engelbart
http://www.corporationtocommunity.com/wp-content/uploads/2011/02/engelbart.jpg

http://www.corporationtocommunity.com/wp-content/uploads/2011/02/engelbart.jpg
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1. Artefacts—physical objects designed to provide for human 
comfort, the manipulation of things or materials, and the 
manipulation of symbols. 

2. Language—the way in which the individual classifies the 
picture of his world into the concepts that his mind uses to 
model that world, and the symbols that he attaches to those 
concepts and uses in consciously manipulating the concepts 
(“thinking”). 

3. Methodology—the methods, procedures, and strategies 
with which an individual organises his goal-centred (problem-
solving) activity. 

4. Training—the conditioning needed by the individual to 
bring his skills in using augmentation means 1, 2, and 3 to the 
point where they are operationally effective.

source: [3]
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 founded 1970 by Xerox
http://upload.wikimedia.org/wikipedia/commons/e/e8/PARC-logo-color.png

http://www.mac-history.de/wp-content/uploads/2008/05/apple_imac_g3.jpg
http://www.mac-history.de/wp-content/uploads/2008/05/apple_imac_g3.jpg
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http://www.cs.umd.edu/projects/photohistory/facultypictures_full/weiser.jpg

Marc Weiser

http://www.cs.umd.edu/projects/photohistory/facultypictures_full/weiser.jpg
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http://www.pmstudio.co.uk/pmstudio/sites/default/files/images/ubicomp1991.jpg

The Computer for the 21st Century, 1991 
https://www.ics.uci.edu/~corps/phaseii/Weiser-Computer21stCentury-SciAm.pdf

http://www.pmstudio.co.uk/pmstudio/sites/default/files/images/ubicomp1991.jpg
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Xerox Alto 1973

http://dl.maximumpc.com/galleries/25oldpcs/xerox_alto_front_full.jpg

http://dl.maximumpc.com/galleries/25oldpcs/xerox_alto_front_full.jpg


1981 Xerox Star Workstation
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• Definition and Paradigms of Interaction Design 

• Process Models  

• Elements of UX/Interaction Design 

• Usability Basics 
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Process Models, Elements and Usability
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Bill Verplank

http://rpmedia.ask.com/ts?u=/wikipedia/commons/thumb/9/9b/Billverplank_ciid_2010.jpg/180px-Billverplank_ciid_2010.jpg

http://rpmedia.ask.com/ts?u=/wikipedia/commons/thumb/9/9b/Billverplank_ciid_2010.jpg/180px-Billverplank_ciid_2010.jpg
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Bill Verplank 
says that the interaction designer has three questions 
to answer; they are all “How do you . . . ?” questions.

source: [3]
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1. “How do you do?” 

How do you affect the world? 
 You can grab hold of a handle and manipulate it, keeping control as you do it. 

2. “How do you feel?” 

How do you get feedback? 
That’s where a lot of feelings come from; a lot of our emotions about the world 
come from the sensory qualities of those media that we present things with. 

3 “How do you know?” 

The map shows the user an overview of how everything works, and the path 
shows them what to do, what they need to know moment by moment

source: [3]



19LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018 
http://www.sopadeideias.com.br/blog/wp-content/uploads/2011/07/encyclopedia-britannica-marshall-mcluhan.jpg

Marshall McLuhan

"Any hot 
medium allows 
of less 
participation 
than a cool one, 
as a lecture 
makes for less 
participation 
than a seminar, 
and a book for 
less than a 
dialogue."
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Interaction Design Paradigms

A paradigm is an example that serves as a pattern for the way people think about 
something. 

It is the set of questions that a particular community has decided are important. 
For interaction design there is often some confusion about what paradigm you are 
working with.The basic question is,What is a computer?

source: [3]
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Tool 

Doug Engelbart, the inventor of the computer mouse, thought 
of the computer as a tool.  

Styles of interaction changed from dialogs, where we talk to a 
computer and a computer will talk back to us, to direct 
manipulation, where we grab the tool and use it directly. The 
ideas of efficiency and empowerment are related to this tool 
metaphor.

I
source: [3]
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Media 

In the nineties, designers thought of computers as media, 
raising a new set of questions.  

How expressive is the medium? How compelling is the 
medium? Here we are not thinking so much about a user 
interacting with or manipulating the computer, but more about 
them looking at and browsing in the medium.

I
source: [3]



23LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018 

Life 

Starting in the mid nineties, people have been talking about 
computer viruses or computer evolution; they are thinking of 
artificial life.  

When the program has been written, it is capable of evolving 
over time—getting better and adapting. The programmer is 
in a way giving up responsibility, saying that the program is 
on its own.

a
source: [3]
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Vehicle 

Another metaphor is the computer as vehicle, and we 
have to agree on the rules of the road. 

There has to be some kind of infrastructure that 
underlies all computer systems. People spend their 
careers determining the standards that will define the 
infrastructures, and hence the limitations and 
opportunities for design.

v
source: [3]
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Fashion 

The media metaphor plays out to computers as fashion.  

A lot of products are fashion products. People want to be 
seen with the right computer on. They want to belong to 
the right in-crowd. Aesthetics can dominate in this world of 
fashion, as people move from one fashion to another, from 
one style of interaction to another style.

h
source: [3]



• Definition and Paradigms of UX/Interaction Design 

• Process Models  

• Elements of UX/Interaction Design 

• Usability Basics 
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Process Models, Elements and Usability
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source: [3]http://semanticstudios.com

©Peter Morville

User Experience Design
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http://semanticstudios.com
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https://dotmobility.files.wordpress.com/2013/12/photosphere-create.jpg

https://dotmobility.files.wordpress.com/2013/12/photosphere-create.jpg
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source: [3]
 

http://www.markabull.com/wp-content/uploads/2011/01/stage.jpg

Front Stage

http://www.markabull.com/wp-content/uploads/2011/01/stage.jpg
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http://blog.entrepreneurthearts.com/etablog/wp-content/uploads/2010/08/backstage.jpg

Back Stage
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User Interface

Transferring

Coordinating

Storing
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Double Diamond

source: [8]
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Double Diamond

Why? and How?
LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018 

source: [8]



Getting the right Design and the 
Design right… 

Bill Buxton - Sketching User Experiences

source: [1]
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Double Diamond

What?
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source: [8]
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Double Diamond

What?
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DISCOVER STAGE 

• Consumer behaviour and 
preferences in relation to the product 
or service offered by the company 

• New modes of communication 
• New service needs that may emerge 

on the basis of social, economic or 
environmental changes 

source: [8]
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Double Diamond

What?
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DEFINE STAGE 

• The generation of initial ideas and 
project development 

• Ongoing project management 
• Corporate objectives agreed and 

project sign-off

source: [8]
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Double Diamond

What?
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DESIGN STAGE 

• Multi-disciplinary working and 
dependencies with other 
departments 

• Visual management 
• Development methods 
• Testing

source: [8]
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Double Diamond

What?
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DELIVER STAGE 

• Final testing, approval and launch 
• Targets, evaluation and feedback 

loops. 

source: [8]
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http://servicedesignvancouver.ca/wp-content/uploads/2014/11/DoubleDiamond.jpg

source: [8]
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UCD Design Process Model

source: [4]



• Definition and Paradigms of UX/Interaction Design 

• Process Models  

• Elements of UX/Interaction Design 

• Usability Basics 
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Process Models, Elements and Usability
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Elements in Interaction Design 

Within interaction design, products 
and services can be purely digital, 
physical and/or hybrid.  

Therefore considerations on the 
different elements are necessary. 

http://www.bpc.edu/mathscience/chemistry/images/periodic_table_of_elements.jpg source: [5]

http://www.bpc.edu/mathscience/chemistry/images/periodic_table_of_elements.jpg


One could describe Design as a plan for arranging 
elements to accomplish a particular purpose.  
Charles Eames

44LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018 



45LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018 

Motion, Space,Time, Appearance, Texture 
and Sound: Cordell Ratzlaff: Developing OSX

source: [5]
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Cordell Ratzlaff 

-managed the human interface group at Apple 
for 5 years 
-led the design team of OSX 
-founded the company GetThere.com 
-creative director at Frog Design SF, USA 

http://www.designinginteractions.com/interviews/CordellRatzlaff source: [3]

http://dl.maximumpc.com/galleries/25oldpcs/xerox_alto_front_full.jpg
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Space

http://www.klein-dytham.com/uploads/projects/full/327.jpg

http://www.klein-dytham.com/uploads/projects/full/327.jpg
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Space 

Space provides a context for motion.  

Where is the action taking place ?  

How are the constraints of the space ? 

All interactions take place in a space. Z
source: [5]
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Time
http://www.flickr.com/photos/davespilbrow/3200031698/sizes/o/in/photostream/

http://www.flickr.com/photos/davespilbrow/3200031698/sizes/o/in/photostream/
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Time 

Time creates rhythm. 
(e.g. wait time, intended delays, unintended delays, battery, etc,) 

Interaction/UX designers need an awareness of time.  
Some tasks are complicated and take a long time to 
complete. 

Movement through space takes time to accomplish.

All interactions take place over time.

b
source: [5]
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Appearance/Affordances



54LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018 

Appearance 

Appearance is the major source (texture is the other) of 
what cognitive psychologist James Gibson, in 1966, called 
affordances.  

Gibson explored the concept more fully in his 1979 book 
The Ecological Approach to Visual Perception, but it wasn’t 
until Don Norman’s seminal book The Psychology of 
Everyday Things, in 1988, that the term spread into 
design.

An affordance is a property, or multiple properties, of an 
object that provides some indication of how to interact with 
that object or with a feature on that object.

L
source: [2&5]
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Appearance/Affordance has many variables for 
interaction designers to alter: 

1. proportion 
2. structure 
3. size 
4. shape 
5. weight 
6. color (hue, value, saturation) 

All of these characteristics (and more) add up to 
appearance, and nearly every design has some sort 
of appearance, even if that appearance is a simple 
command line. 

source: [5]
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User-experience  
design

Industrial  
design

Human-computer 
interaction

Human 
factors

Usability 
engineering

User Interface 
engineering

Communication 
design

Information 
architecture

Interaction 
design

source: [5]

Usability Basics



Usability is a term used to denote the ease 
with which people can employ a particular 

tool or other human-made object in order to 
achieve a particular goal.

LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018



Benefits of usability testings 

- Higher revenues through increased sales 
- Increased user efficiency 
- Reduced development costs 
- Reduced support costs 
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Step 2.) 
evaluate paper prototypes 

Parking Machine
http://www.flickr.com/photos/rdolishny/2760207306/

http://www.flickr.com/photos/rdolishny/2760207306/


Microwave
http://www.flickr.com/photos/geek-boy/25226132/sizes/l/in/photostream/

http://www.flickr.com/photos/geek-boy/25226132/sizes/l/in/photostream/


Copier
http://29.media.tumblr.com/tumblr_lf9lxeOJF81qd9if9o1_500.jpg

http://www.flickr.com/photos/kaipradel/2875317211/


http://www.plasma.com/remotes/largeimages/h-659.jpg

Remote Control
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http://www.flickr.com/photos/kaipradel/2875317211/


Remote Control

source: [3]LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018



Hierarchy of Design Needs 
(Lidwell: Universal Principles of Design, 2003)

source: [7]LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018



source: [7]



Functionality needs have to do with meeting the  
most basic design requirements.  

For example a HDD recorder must, at minimum, 
provide the capability to record play, and review 

recorded programs. Designs at this level are 
perceived to be of little or no value.

source: [7]LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018



source: [7]



Reliability needs have to do with establishing  
stable and consistent performance.  

For example a HDD recorder should perform 
consistently and play back recorded programs at an 

acceptable level of quality. If the design performs 
erratically, or is subject to frequent failure, 

reliability needs are not satisfied. Designs at this 
level are perceived to be of low value 

source: [7]LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018



source: [7]



Usability needs have to do with how easy and 
forgiving a design is to use.  

For example, configuring a HDD recorder to record 
programs at a later time should be easily 

accomplished, and the recorder should be tolerant of 
mistakes. If the difficulty is too great, or the 

consequences of simple errors too severe, usability 
needs are not satisfied. Designs at this level are 

perceived of moderate value.

source: [7]LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018



source: [7]



Proficiency needs have to do with empowering 
people to do things better than they could 

previously.  

For example, a HDD recorder that can seek out and 
record programs based on keywords is a 

significant advance in recording capability, 
enabling people to do things not previously 

possible. Designs at this level are perceived to be 
of high value.

source: [7]LMU München – Medieninformatik – Alexander Wiethoff – UX1 – SS2018



source: [7]



Creativity is the level in the hierarchy where all 
needs have been satisfied and people begin 

interacting with the design in innovative ways.  

The design, having satisfied all other needs, is 
now used to create and explore areas that 

extend both the design and the person using the 
design. Designs at this level are perceived to be 
of the highest value, and often achieve cult-like 

loyalty among users.

source: [7]
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Aesthetic-Usability Effect 
Aesthetic designs are perceived as easier to use 

than less-aesthetic designs. 
Aesthetic designs look easier to use and have a 
higher probability of being used, whether or not 

they actually are easier to use. 

source: [7]
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 80/20 rule 

A principle for setting priorities: users will use 20% of the features of your product 80% of the time. Focus 
the majority of your design and development effort (80%) on the most important 20% of the product. 

Flexibility-Usability Tradeoff 
source: [7]
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The flexibility-usability tradeoff is exemplified in 
the well known maxim “jack of all trades, master 

of none”. Flexible designs can perform  
more functions than specialised designs, but they 

perform the functions less efficiently.

source: [7]
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Flexibility-Usability Tradeoff 
source: [7]



Navigation
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Navigation



How did I get here.....?



XX

How did I get here.....?



iPhone
http://cdn3.pcadvisor.co.uk/cmsdata/reviews/3572846/iPhone_6_PLUS_preview_MG_1875.jpg



Navigation gives us something “to hold on” 

It tells us what we´ll find and 
establishes a level of trust between the user  

  and the people who build the system



USABILITY IN EVERYDAY LIFE! 
    



frequent users 

novice 
users

infrequent users 

expert 
users
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Audi A4 Series Cockpit
http://www.audicomparisons.com/wp-content/uploads/2013/10/2014-Audi-A4-interior.jpg

http://www.audicomparisons.com/wp-content/uploads/2013/10/2014-Audi-A4-interior.jpg


frequent users 

novice 
users

infrequent users 

expert 
users
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Audi R15 Racing Cockpit
http://2.bp.blogspot.com/_SM9A_sqVGgM/S9XON6I_WtI/AAAAAAAADww/HcrQgfpuHgI/s1600/Audi+R15+Plus+Cockpit.jpg



It is relatively easy to design for the perfect cases, when 
everything goes right, or when all the information required 
is available in proper format.  
Don Norman
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Usability Inspection Methods....
© IMAGO Design GmbH 2018



Specifically constructed testing room 
…instrumented with data collection devices 

Separate observation room 
…usually connected to the testing room by one-way mirror 
and audio system / data recording and analysis 

Test users perform prepared scenarios 
…and use the ”Think aloud” technique 

Problem 
…very artificial setting 
> bias in test results 



•    Heuristic evaluation      
•    Heuristic estimation  
•    Cognitive walkthrough 
•    Pluralistic walkthrough 
•    Feature inspection 
•    Consistency inspection 
•    Standards inspection 
•    Formal usability  



•    Heuristic evaluation      
•    Heuristic estimation  
•    Cognitive walkthrough 
•    Pluralistic walkthrough 
•    Feature inspection 
•    Consistency inspection 
•    Standards inspection 
•    Formal usability  



Jakob Nielsen (NN Group)
https://s3.amazonaws.com/media.nngroup.com/media/people/high-res-photos/jakob_mouse_big.jpg



Usability Lab @ Sun Microsystems
https://c1.staticflickr.com/1/230/489963693_22221f92f1_b.jpg



Heuristic (hyu̇-ˈris-tik) is a method to help 
solve a problem, commonly an informal 

method. It is particularly used to rapidly come 
to a solution that is reasonably close to the 
best possible answer, or 'optimal solution'.



Basecamp 

Picnik 

Tick 

Quelle: [3,7]

Visibility of system status 

Match between system and the real world 

User control and freedom 

Consistency and standards 

Error prevention 

Recognition rather than recall 

Flexibility and efficiency of use 

Aesthetic and minimalist design 

Help users recognize, diagnose,  
and recover from errors 

Help and documentation 



Yammer

Example: “Web Design, Filling the Blanks”

Quelle: [3,7]
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Omnifocus

Mac OSX 10.5

(Accelerators)
Quelle: [3,7]
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Kontain

Quelle: [3,7]
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Mac OSX 10.5 (Screenshot)

Quelle: [3,7]

Zenoss

Visibility of system status 

Match between system and the real world 

User control and freedom 

Consistency and standards 

Error prevention 

Recognition rather than recall 

Flexibility and efficiency of use 

Aesthetic and minimalist design 

Help users recognize, diagnose,  
and recover from errors 

Help and documentation 



USABILITY Testing Applied 
    



Frymaster  TIERED ConTRols HMI: ValIDaTIon 2 user eXperIence (uX) testInGFrymaster  TIERED ConTRols HMI: ValIDaTIon 2 user eXperIence (uX) testInG © IMaGo DEsIGn | 2016-12-13© IMaGo DEsIGn | 2016-12-13

1514

TEST SET-UP

the mobile laboratory setting consisted of two different elements:

(1)  the user-testing environment, with the eye-tracking tobii pro Glasses 2 

for recording the field of view and the eye movement of the user in full 

Hd, as well as an iphone 6 to record the interviews.

(2)  the observation was captured with an IBm laptop and the tobii studio 

pro eye-tracking software.

the user testing was conducted with a prototype of the new Frymaster con-

troller, with a 7” touchscreen monitor to display the provided test software;  

this prototype was equipped with two large buttons for start / stop to  

enable the users to execute the given tasks and judge the applicability of 

our uI concept.

Figure 6. UX mobile laboratory setting

© IMAGO Design GmbH 2018

Mobile Usability Lab



https://www.tobiipro.com/imagevault/publishedmedia/gw66xob79wkirj0720oh/TobiiPro-Glasses2-tech-specs-image-3_1.jpg

Eye-Tracking Glasses



Usability Testing in the Field

© IMAGO Design GmbH 2018



Usability Testing in the Field

© IMAGO Design GmbH 2018



Video Overview: Usability Testing in the Field



Usability Testing 
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